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Abstract

The belief that most colorectal cancers evolve from pre-malignant adenomas 
underlies the hypothesis that flexible sigmoidoscopy (FS) screening, by 
detecting a higher proportion of adenomas, could make a greater impact on 
mortality than Haemoccult (Hct). Forecast low compliance, shortage of 
endoscopists, high polyp prevalence and unacceptable risks have delayed 
prospective evaluation of the efficacy of FS screening. The data described in 
this thesis are the results of a pilot study to evaluate the feasibility of flexible 
sigmoidoscopy screening based in primary care, and to compare this with 
Hct screening whose properties are well documented.

3,744 subjects aged 50-75 years from one general practice were randomised 
to be offered screening by FS, Hct, or both tests (HFS). The FS examinations 
were performed by a general practitioner. Corrected response rate in the FS 
group (50.5%), was significantly higher than in the Hct (34.6%) or HFS 
(34.1%) groups. A telephone reminder increased compliance with FS to 
61.8%. 1116 FS screening examinations were performed to a high technical 
standard without major complication. Although many screenees suffered 
short-lived side-effects, 97% were willing to undergo another examination. 
Cancer was detected in four screenees and polyps in almost 20% . However, 
selecting "high-risk" individuals for colonoscopy by histological criteria 
would reduce the proportion from 19.3% to 2.4%, but screenees with polyps 
would still need polypectomy with the attendant risks. Only, 0.8% screened 
by Haemoccult had positive results but, Hct missed one cancer and many 
adenomas found by FS.

In conclusion, compliance, logistics and side-effects do not appear to be 
obstacles to further evaluation of FS screening. However, the high polyp 
prevalence detected by FS screening remains a significant management 
problem which will need to be addressed in future studies.
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2 6

Chapter 1. Introduction

1.1 Introduction
In England and Wales there are over 17,000 deaths per year from colorectal 
cancer (OPCS, 1991). Although major advances in surgical techniques 
have greatly improved the quality of life for those undergoing bowel 
resection, five year survival has improved little and remains a 
disappointing 35% (OPCS, 1986). This reflects the poor efficacy of surgical 
treatment for the late stage disease which most patients have developed by 
the time they become aware of symptoms (Stower and Hardcastle, 1985).
As colorectal cancer has a multifactorial aetiology it is unlikely that 
primary prevention, that is the avoidance of risk factors, will have an 
important role to play in the near future. Therefore attention has focused 
on the hypothesis that secondary prevention, that is the detection by 
screening or case finding of early stage disease for which treatment is more 
efficacious than when applied to late stage disease would make a 
significant impact on colorectal cancer morbidity and mortality. From a 
theoretical point of view the natural history of colorectal cancer would 
seem to lend itself to secondary prevention since most colorectal cancers 
are widely believed to evolve from pre-malignant adenomas. Thus, 
colorectal cancer has clinically detectable, curable, malignant and pre- 
malignant phases. As both early stage cancer and adenomas are believed 
to rarely cause symptoms (Farrands and Hardcastle, 1984), screening is the 
only practical approach to identify those individuals in the population 
most likely to have the disease (Chamberlain, 1990). Two methods of 
screening have dominated the search for an efficacious screening test. The 
first, faecal occult blood testing detects a relatively non-specific marker 
(blood) for colorectal neoplasia. The second sigmoidoscopy detects any 
thing from diminutive adenomas to early stage cancer with very high 
sensitivity but only in the distal colon and rectum. The American Cancer 
Society advocate screening by; i) annual digital rectal examination from 
the age of 40, ii) annual faecal occult blood test screening from the age of 50 
and iii) three to five yearly sigmoidoscopy screening from the age of 50 
after two negative examinations performed one year apart (American
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Cancer Society, 1985). In Europe, only the German are sufficiently 
convinced of the efficacy of mass screening by faecal occult blood testing to 
have offered it to the whole community (Gnauck, 1986). In Britain and 
Canada it is felt that the benefits of screening by any modality remain 
unproved and this view is upheld by some organisations in the United 
States (Canadian Task Force on Periodic Health examinations, 1979; 
Cancer control objectives for the nation, 1986; Kings Fund Consensus 
Statement, 1990; U.K. CCCR, 1989). Although there are several large 
randomised controlled trial of the efficacy of FOBT screening in progress 
(Hardcastle et al, 1989; Kronberg et al, 1989; Kwenter et al, 1988), there are 
no such trials of sigmoidoscopy screening. However, in contrast to FOBT 
screening there is substantial evidence, albeit non-experimental to suggest 
that sigmoidoscopy can reduce both the incidence of, and the mortality 
from colorectal cancer and that the magnitude of the reduction in both is 
substantially greater than could be achieved by FOBT screening (Atkin et 
al, 1992; Gilbertsen and Nelms, 1974; Newcomb et al, 1989; Shelby et al, 
1992). Sceptics of mass screening by sigmoidoscopy have forecast: poor 
compliance, shortage of endoscopists, lack of facilities, large numbers of 
patients who will be found to have polyps, risks of complications and high 
costs as likely obstacles to its evaluation let alone implementation (Frame,
1988). Undoubtedly, FS screening in its present form is an unrealistic 
proposition especially as the theoretical benefit to cost ratio appears 
marginal (Ransohoff, 1991). However, data from several sources suggest 
that most of the predicted benefit from sigmoidoscopy screening is accrued 
at the first examination and that this protection may continue for at least a 
decade (Levin, 1992). This suggests that if appropriately timed the number 
of sigmoidoscopy screening examinations performed in an individuals 
life-time could be substantially reduced, possibly even to a single 
examination. Although, reducing the frequency of examinations would 
result in some loss of efficacy, it has been suggested that much of the 
benefit could be conserved while dramatically reducing the costs and risks 
of complications.
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1.2 The principles of mass screening
Screening is defined as the presumptive identification of disease in 
asymptomatic individuals by the application of simple tests or 
examinations (Wilson and Jungner, 1968). This definition emphasises 
two important points. Firstly the aim is to detect disease in individuals 
who are at best asymptomatic (or, as is often the case in colorectal 
neoplasia, unaware of a problem because of the non-specific nature of the 
symptoms). Secondly it emphasises that screening tests are not usually 
diagnostic - they merely classify individuals as being more or less likely to 
have the disease in question. Almost always a positive screening test 
needs to be followed by another investigation to verify the diagnosis.
Even for common diseases, enormous numbers of individuals are 
screened to find relatively few curable cases therefore screening tests are 
invariably cheap and simple methods, suitable for mass application (Cole 
and Morrison, 1980). Inevitably there will be some misclassification of 
subjects, but the ideal screening test would have:
i) High sensitivity for the target condition usually cancer but possibly also 
a pre-malignant condition.
ii) High specificity to classify correctly those without disease.
iii) A positive result which is should be highly predictive for the presence 
of the target condition.
iv) Adequate acceptability to the screenees and clinicians, as without their 
compliance secondary prevention will make no impact, however serious 
the disease or good the methods (Cole and Morrison, 1980).

During the first years of a screening programme two early outcomes, the 
stage distribution of cancers detected and the case fatality, can be 
determined (Cole and Morrison, 1980; Miller, 1985). These outcomes are 
almost universally over-optimistic and subject to bias (Chuong, 1983). 
This is because screening which tends to artificially lengthen the time of 
survival by advancing the time of diagnosis (lead time bias). It will also 
tend to detect cancers with a less aggressive course (length bias) and 
'premalignant' lesions which do not have true malignant potential 
(diagnostic bias).
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For these reasons site-specific mortality (ie death rate for the disease being 
screened for) is the outcome parameter of choice for the evaluation of 
population screening programmes because it is objective and relatively 
easy to assess (Cole and Morrison, 1980; Miller, 1985). Morbidity is not a 
useful measure because it is difficult to quantify. Furthermore, screening 
may actually result ̂  increaselmorbidity if the treatment of cancers and pre- 
malignant lesions which would not surface within the patients life-time is 
associated with ill-effects. Randomised controlled trials, in which 
mortality rates are compared between groups offered screening and those 
not, provide the only valid estimate of the benefits to be achieved, since 
they avoid many of the serious limitations of other study designs, 
especially the biases already mentioned (Miller, 1985). They also overcome 
the potential bias of screening only volunteers, who may differ in their 
risk of colorectal cancer (higher or lower) from the general population 
(Chuong, 1983).

The definition of the target condition which screening aims to detect, that 
is curable cancer, pre-malignant lesion, or both is critical because on this 
hinges the efficacy and cost-effectiveness. It is said that benefits from 
screening only accrue to individuals correctly classified by the screening; 
however, if an inappropriate stage of the disease is chosen (especially if it 
is an early stage with a very high population prevalence and low 
probability of progression) this will not necessarily hold true (see below).

Inevitably to find the very small numbers of individuals with early stage 
disease who will actually benefit from intervention very large numbers of 
subjects will need to be screened at considerable personal expense and 
inconvenience. Health service providers therefore have an ethical 
responsibility to ensure that overall the benefits to the community 
outweigh the costs, both financial and intangible. To assist in their 
decision-making certain criteria should be fulfilled (modified from 
Wilson and Jungner, 1968):

• The disease should be an important health problem.
b t-

• The natural history of the disease shoulc^well understood.
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• Intervention should be more efficacious when applied to screen 
detected disease than when applied to the stages of the disease with 
which patients normally present. Therefore, prognosis should be 
improved in a significant proportion of individuals whose disease 
is detected by screening.

• The risks of physical or psychological harm from the screening 
program should be less than the likely benefits.

• The methods of screening and intervention must be acceptable to 
patients and clinicians

• There should be sufficient resources to meet the increased 
demand which may be generated by screening without diverting 
them from perhaps more important aspects of health care.

It is because many of these criteria remain unfulfilled that mass 
population screening for colorectal cancer is not recommended in the U.K. 
(Kings' Fund Consensus Statement, 1990).

1.3 Colorectal neoplasia as an important clinical problem
As with most other forms of cancer, colorectal cancer is a disease of older 
individuals, ninety four percent of new cases arising in patients over the 
age of 50 (OPCS, 1990). It is the most common cancer killer in developed 
countries and the second leading cause of cancer death in the world (Muir 
et al, 1987). Despite the increasing national incidence, mortality appears to 
show a gradual decline in the United States, and the United Kingdom 
(Davis et al, 1990). International variation in incidence data from counties 
with national registration schemes are in operation reveals a nine fold 
difference between Nigeria, and New Zealand (Muir et al, 1987) The 
European registries assume an intermediate position. Within countries 
geographical variations in incidence may occur (Barker and Godfrey, 1984; 
Facchini et al, 1985) but these are usually minor compared to the
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differences seen between ethnic groups in the same country. For example 
Asians in Scotland have significantly lower rates of colorectal cancer than 
the indigenous population (Matheson et al, 1983) the Maoris of New 
Zealand do not share the same high rates as the rest of the population 
(Fraser and Adelstein, 1982).

In England and Wales there were 17,382 deaths from colorectal cancer in, 
1989 (OPCS, 1991). Despite significant advances in diagnostic and 
operative techniques over the last two decades the prognosis for the 
majority of patients with colorectal cancer remains disappointingly poor 
despite a modest improvement in five year survival from 30% for all cases 
registered in, 1971 (OPCS, 1981) to 35% for cases registered between 1979 
and 1981 (OPCS, 1986). This means that colorectal cancer remains an 
im portant cause of morbidity accounting for numerous hospital 
admissions for non-curative surgery, chemotherapy and terminal care. 
Half of the cases are manifestly beyond cure at the time of presentation, 
and half of those with at least a chance of curative treatment die within 
five years of diagnosis. Forty per cent of cases present to hospital as 
emergencies, having developed obstruction or perforation of the bowel 
(Stower and Hardcastle, 1985) and these cases are associated with extremely 
high operative mortality up to 23% compared to less than 5% for planned 
resections (Runkel et al, 1991; Umpleby, 1984) especially among the elderly 
who comprise a significant proportion of those presenting as an 
emergency (Runkel et al, 1991). Long term morbidity for survivors in 
whom reanastomosis is possible includes persistent diarrhoea, problems 
in controlling rectal evacuation, and genito-urinary and sexual 
dysfunction (Schoetz, 1991). Although the numbers of patient requiring a 
stoma has been reduced dramatically to less than 10% of patient with rectal 
cancer, those unfortunate enough to need one can encounter considerable 
physical and psychological problems (Fazio et al, 1991).

Over the past two decades, consolidation of the hypothesis that the 
majority of carcinomas arise within adenomas (Morson, 1974; Jass, 1989) 
has made the prevention of colorectal cancer mortality and morbidity 
seem an even more feasible proposition. The vast majority of adenomas 
cause no problems, their significance lies in the hypothesis that the
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incidence of colorectal cancer could be reduced by detection and 
prophylactic removal of adenomas. Not only might this enable a greater 
reduction in mortality to be achieved by increasing the therapeutic 
window, but also morbidity associated with surgery for early stage cancers 
could be avoided by the endoscopic removal of pre-malignant adenomas.

1.4 The natural history of colorectal neoplasia

1.4.1 Terminology
Much of the difficulty in comparing pathological data between studies 
arises from confused terminology. The pathological terms which will be 
used frequently during this thesis are defined below.

Colorectal cancer: The term colorectal cancer will be used to refer only to 
primary adenocarcinoma arising in the colon and rectum. It includes 
mucinous and signet ring carcinomas which together account for 
approximately 10% of all colorectal adenocarcinomas (Sasaki et al, 1987). 
Cancer or malignant change is said to have developed when there is 
invasion through the muscularis mucosa (Morson and Dawson, 1979).

Polyp: A polyp is simply a descriptive term for any tumour or elevation 
which projects above the surface of the surrounding flat mucosa (Morson 
and Dawson, 1979). Polyps may be pedunculated, flat or sessile. Polyps 
vary in size from a few millimetres to those spreading circumferentially 
round the bowel to reach 10-15 cm. There are many different histological 
types of polyp and in recent years the benign nature of some of the non
adenoma tous polyps has been challenged. The subject has been well 
reviewed (Jarvinen, 1991)

Diminutive polyp: The term diminutive polyp refers to polyps of 5mm or 
less of any histological type.

Hyperplastic polyps: The term refers to a polyp containing a focal area of 
differentiated glandular hyperplasia (Jass, 1989). Their clinical appearence
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is not diagnostic (Chapuis et al, 1982; Neale et al, 1987) and they are 
believed to be capable of spontaneous regression (Hoff et al, 1986). Their 
clinical significance has become increasingly important to understand as 
sigmoidoscopic screening results in their frequent detection. Two major 
questions have arisen; firstly, that of the malignant potential of 
hyperplastic polyps and secondly, can their presence in the rectosigmoid be 
used as a marker for more proximal synchronous adenomas or carcinoma. 
Several reports have described adenomatous and even carcinomatous 
change within hyperplastic polyps (Estrada and Spjut, 1980; Longacre and 
Fenoglio-Preiser, 1989). The role of distal hyperplastic polyps as markers 
for proximal neoplasia has been the subject of heated debate with some 
supporting the view (Ansher et al, 1989) and others refuting the 
hypothesis (Provenzale, 1990).

Mixed polyps: Up to 14% of hyperplastic polyps have adenomatous 
elements (Estrada and Spjut, 1980) these polyps are referred to as mixed 
polyps they are also known as serrated adenomas. The adenomatous 
element confers some malignant and about 10% contain severe dysplasia 
or malignant foci (Longacre and Fenoglio-Preiser, 1989). For this reason in 
this thesis mixed polyps will be frequently classified together with 
adenomas but will be considered to be of low malignant potential.

Adenoma: Adenomas are the most common type of benign tumours of 
the colorectum (Morson and Sobin, 1976). An adenoma is defined as an 
abnormal focus of epithelial proliferation where the immature 
proliferative cell are not limited to the base of the crypt as they are in 
normal colorectal mucosa but occupy the entire crypt length and appear 
within the surface epithelium (Jass, 1989). By definition, all adenomas 
will show some degree of epithelial dysplasia. Cytological criteria 
(uncontrolled mitosis and disordered cellular differentiation) are used to 
grade adenomas as mildly, moderately or severely dysplastic (Fenoglio 
and Lane, 1974; Konishi and Morson, 1982). Adenomas are graded 
according to the most severe dyplasia seen. However, grading is highly 
subjective and depends on sampling (the number of sections examined) 
especially if the adenoma is large as areas within the same adenoma may 
exhibit different grades of dysplasia (Eide, 1991). Adenomas are classified
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according to the histological architecture into three groups (Morson and 
Sobin, 1976): tubular, tubulovillous and villous. Adenomas are classified 
as tubular if more than 80% composed of closely packed branched 
epithelial tubules. They are described as villous if more than 80% of the 
surface is comprised of finger-like processes composed of a core of lamina 
propria covered by epithelial cells. The remainder with a mixed 
appearance are classified as tubulovillous. As with grading architectural 
classification of adenomas is subjective and depends on sampling, the 
greater the number of sections examined the higher the chance that 
villous elements will be found in what appears otherwise to be a tubular 
adenoma especially if the adenoma is large (Eide, 1991). In general the 
larger the adenoma the more likely it is to be tubulovillous or villous and 
the more likely it is to be severely dysplastic (Morson and Sobin, 1976) 
villous and tubulovillous adenomas are more likely to be dysplastic 
regardless of their size (Morson and Sobin, 1976). Although all adenomas 
are considered to be premalignant, size, architecture and dysplasia are 
important predictors of malignant potential. (Morson, 1974; Jass, 1989)

Neoplasia: As adenomas are considered by many to be pre-malignant and 
therefore part of a continuum with cancer, the term neoplasia is 
frequently used to describe this continuum. Thus, both cancer and 
adenomas are neoplastic lesions.

Malignant Polyp: This is defined as an adenoma, part or all of which has 
been replaced by invasive adenocarcinoma.

The adenoma - carcinoma sequence: Jackman and Mayo in 1951 were the 
first to coin the phrase the" adenoma carcinoma sequence" and since then 
the relative importance of adenomas as the precursors of "type ordinaire" 
colorectal cancer has remained controversial. Molecular biologists have 
shown that the evolution of cancer is likely to be determined by a stepwise 
accumulation of somatic mutations (Vogelstein and Fearon, 1990). In the 
colorectum as in many other tissues the morphological counterpart of the 
sequence of genetic events is the progression from normal epithelium 
through progressively worsening stages of dyplasia to carcinoma. 
Although it is likely that all carcinomas in the large bowel evolve through
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a stage of severe dyplasia (Morson, 1983), the dyplasia may arise in flat 
mucosa and thus not be manifest as a clinically detectable adenomatous 
polyp.

1.4.2 Evidence that colorectal cancers evolve within adenomas
The evidence that cancers evolve from adenomas has been summarised
by Muto et al (1975) and is as follows:
i) There is a close parallelism between the epidemiology of colorectal 
cancer and adenomas. Both conditions are statistically associated with 
respect to geography, anatomic localisation, socio-economic class, 
migration experience and time trends. The strength of the association 
favours the notion of a direct, positive correlation between multiplicity, 
size and atypia of adenomas, equivalent to a dose effect (Correa et al, 1977).
ii) Both the prevalence of adenomas and their multiplicity increase with 
age. When the age specific prevalence rates for adenomas are plotted the 
curve is similar to that for the age specific incidence rates of colorectal 
cancer, the peak in incidence of adenomas preceding that of carcinoma by 
about four years. Age and sex prevalence rates for adenomas greater than 
one cm show an intermediate pattern between those for adenomas and 
cancers (Faivre et al, 1987).
iii) The finding of adenomatous elements contiguous with colorectal 
cancers. Although the prevalence of adenomatous elements is only 14% 
overall, the likelihood of finding adenomatous elements increases from 
only 7% in cancers which have invaded through the bowel wall to almost 
60% in cancers whose spread is limited to the submucosa (Morson, 1966). 
These findings suggest that as cancers spread they destroy their 
adenomatous origins.
iv) Minute areas containing cells and glands meeting the morphological 
criteria for carcinoma are frequently found (Grinnel and Lane, 1958) 
within adenomas. Clinical studies have shown that a number of factors 
affect the probability of finding foci of malignant change in an adenoma 
(Gillespie et al, 1979; Muto et al, 1975) the strongest determinants are size, 
architectural type and the degree of dysplasia however these three features 
are all highly correlated. In clinical series, 1-5 % of adenomas less than 
one cm contain malignant change; increasing to between 20-50% of
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adenomas greater than two cm in size (Muto et al, 1975). Similar results 
were obtained from a population based polyp registry in which malignant 
foci were found in 0.5%, 6.2% and, 19.3% of adenomas <lcm, l-2cm and 
over 2cm respectively (Faivre et al, 1987). Malignant change has been 
found with higher frequency in adenomas with villous (40%) compared 
with tubular (5%) histology (Muto et al 1975; Gillespie et al, 1979). 
Although the trend is similar, lower rates have been found polyp registry 
data where the malignancy rate for tubular adenomas was 1.3%, increasing 
to just 14.4% in villous adenomas and intermediate at 11.6% for 
tubulovillous adenomas (Faivre et al, 1987). For small adenomas the 
chance of finding malignant change is related to the degree of dyplasia 
thus less than 0.5% of small mildly dysplastic adenomas contain 
malignant foci as compared with almost 30% of severely dysplastic small 
adenomas (Muto et al, 1975).
v) Patients with colorectal cancer frequently have adenomas elsewhere in 
the bowel (Slater et al, 1988)
vi) At 25 year follow up metachronous primary cancers are more common 
in patients who had synchronous adenomas at the time diagnosis of the 
first primary Morson, 1985)
vii) A few studies have documented the transformation of benign 
appearing polyps to carcinoma (Muto, 1975; Rawlinson, 1989; Scarborough, 
1960; Stryker, 1987; Welin, 1963). However most of these studies have been 
of short duration or involved small numbers of patients or both.
viii) If a significant proportion of cancers arose as a result of the 
transformation of morphologically normal colonic epithelial cells directly 
into carcinoma cells it would be expected that occasionally diminutive size 
cancers with no adenomatous elements would be found. However, this 
finding is extremely rare (Grinnel and Lane, 1958; Spratt and Ackerman, 
1962; Steams, 1963).

1.4.3 Evidence that the development of malignancy in adenomas is likely 
to be slow and is not inevitable.
Although it appears that the majority of cancers evolve from adenomas 
(Morson, 1974), data from several sources suggest that the risk for any one 
adenoma developing malignant change is low and if this were to occur it
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is likely to take many years (Morson, 1974; Morson and Bussey, 1985). The 
evidence for this is as follows:
i) Although the probability of finding malignant foci in certain types of 
adenomas seem very high, it is important to see this in the context of the 
distribution of adenomas in the general population. Adenomas are highly 
prevalent in the population, autopsy data from the U.K. have shown that 
the prevalence of adenomas is high between 36.9% in males and 28.7% in 
females (Williams et al, 1982). In comparison the prevalence of 
undiagnosed cancer is low at 2.5% (Williams et al, 1982).
This is supported by data from the population based registry for colorectal 
polyps of the Cote d'Or (Faivre et al, 1987) which found that most 
adenomas were small 79% less than 1cm, 12% were l-2cm and 8% larger 
than 2cm. Only 4% were villous, 14% tubulovillous and the vast 
majority, 82% were tubular. Most adenomas had low grade dysplasia, 
70%, 24% had moderate dysplasia, and severe dysplasia was found in 3%. 
Malignant foci had been diagnosed in only 3% of all the adenomas. In 
other words that the vast majority of adenomas were of low malignant 
potential. Similar results were found in two studies in which colonoscopy 
screening was performed in asymptomatic average risk individuals 
(Johnson et al, 1990; Rex at al, 1991).
ii) There have been only two significant studies which have been able to 
assess the risk and rate of conversion in average risk individuals as 
opposed to FAP patients (Stryker et al, 1987; Welin, 1963). Size was the 
only parameter which could be used to assess risk as both were radiological 
studies. The first, from the Mayo Clinic (Stryker et al, 1987), was a 
retrospective review of the records of patients investigated during a six 
year period prior to the advent of colonoscopy. Two hundred and twenty 
six patients were found in whom a colonic polyps greater or equal to one 
centimetre in diameter had been detected radiographically and in whom 
periodic radiographic examination of the colon was elected over exdsional 
therapy. The follow-up was at least 12 months (mean 68 months, range 
12-22) months, and each patient had at least two further barium enema 
examinations (mean 5.2, range 2-17). During the follow up 37% of the 
polyps enlarged and twenty-one invasive cancers were identified at the 
site of the index polyp at a mean follow-up of 108 months (range 24-225 
months). Acturial analysis revealed that the cumulative risk of diagnosis
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of cancer at the polyp site at 5,10, and twenty years was 2.5%, 8%, and 24% 
respectively. Similar results were produced by a study from Malmo Study 
(Welin et al, 1963) in which double contrast barium enema was performed 
on 16,177 citizens of Malmo including 303 who had two or more 
consecutive studies showing the same polypoid lesion. Their findings 
that polyps > 10mm which to grow on serial examination are likely to 
harbour malignancy is similar to the findings of Stryker et al (1987) Due to 
the limitations of the double contrast barium enema technique these two 
studies were only able to follow the natural history of polyps larger than 
1cm and could provide no information on the growth of smaller 
adenomas.
iii) Two studies have looked at the natural history of small adenomas 
(Hoff et al, 1986; Knoernschild, 1963). In the first study Knoernshild 
followed 257, 2-5mm, rectal polyps for three to five years . Two were 
found to contain cancer on excision after growth was detected clinically. In 
the second study by Hoff et al (1986) 215 polyps less than 5mm were 
followed for two years at which time they were measured again 
endoscopically and then removed for histology. Of the 35 adenomas 
removed, 17 had increased in size, 13 had remained the same size and 5 
regressed in size, non contained cancer. This latter study emphasised that 
progression of adenomas is not inevitable.
iv) In Norway, autopsy data has been used to estimate the annual risk of a 
cancer arising in adenoma (Eide, 1986) in average risk individuals. It was 
estimated that the overall risk was 0.25% per year, however if size, 
histological type and degree of dyplasia were taken into consideration 
marked difference were observed. Thus the annual conversion rates were 
estimated as 3%, 17% and 37% for adenomas greater than one cm, villous 
adenomas and those with severe dyplasia respectively.
v) Examination of the mean age at diagnosis for adenomas with increasing 
grades of dysplasia have also led to estimations of the rate of evolution of 
malignant change. The mean age increased from 61.5 for patients with 
mildly dysplastic adenomas, to 64.2 for those with moderate dysplasia and 
66.8 for those with severe dysplasia. The mean age of patients with 
adenomas containing malignant foci was 68.3 and the mean age for 
invasive large bowel cancer was 70.8 (Faivre et al, 1987). These data
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confirm others who have suggested that evolution from relatively benign 
adenomas to cancer takes least 10 years (Morson and Bussey, 1985).
vi) Confirmation of the low risk of developing malignant change and the 
long time scale comes from series of 59 patients with familial 
adenomatous polyposis, refusing surgery, 12% developed cancer within 5 
years, 25% within 10 years and 50% by 20 years (Muto et al, 1975). Thus it 
can be seen that even in individuals with hundreds or thousand of 
adenomas that the progression from adenoma to carcinoma is slow and 
that only a very small proportion of adenomas ever develop malignant 
change.

1.4. 4 Anatomical distribution of colorectal adenomas and cancer.
The anatomical distribution of adenomas and cancer will have a bearing 
on the ability of sigmoidoscopes of different lengths to detect neoplasia. 
Anatomical location also affects the ability of guaiac based FOBTs to detect 
adenomas and cancer because of the effects of intestinal transit on the 
breakdown of Haemoglobin (U.K.CCCR, 1989).
Recent data from over 100,000 colorectal cancer patients from 9 US cancer 
registries at all ages have shown that about one third of the cancers are in 
the rectum and rectosigmoid, one third in the left colon to the splenic 
flexure and one third proximal to that.(Griffen et al, 1991). In the area 
covered by the Thames cancer Registry almost 55% of colorectal cancers 
arise within the sigmoid and rectum (Atkin, 1992). In autopsy studies the 
distribution of adenomas is more or less even throughout the bowel and 
does not show the marked left sided bias of carcinomas (Williams et al, 
1982). In contrast, colonoscopic series have reported that the majority of 
adenomas are found in the left colon (Bat et al, 1986; Gillespie et al, 1979;). 
Reasons for this disparity include; incomplete colonoscopy leading to 
under estimation of proximal adenomas, and the symptomatic status of 
many colonoscopy patients. However, both autopsy and colonoscopic 
series have found that the adenomas with the highest malignant potential 
tend to be located in the rectum and distal colon, particularly in subjects 
under 65 years of age (Eide and Stalsberg, 1978; Gillespie et al, 1978). Thus, 
in a colonoscopic survey of 1049 polyps in 620 individuals, two thirds of 
the large adenomas (>2cm in diameter) were in the sigmoid colon, and of
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those with invasive carcinoma, 94% were in the sigmoid or lower 
descending colon (Gillespie et al, 1978).
Several studies have reported that the anatomical distribution of 
colorectal cancer and adenomas is changing such that a higher proportion 
of cancers and adenomas are arising in the proximal colon (Gillespie et al, 
1979; Greene, 1983; Kee et al, 1992; Rickert et al, 1979). In contrast, other 
studies have found that this was only an impression created by increasing 
numbers of elderly individuals who tended to have more proximal 
neoplasia (Eide and Stalsberg, 1978; Jass, 1991).

1.5 Evidence for the efficacy of polyp removal in the reduction of 
cancer risk

1.5.1 Evidence from descriptive studies
The major study on which the American Cancer study bases its 
recommendations for periodic sigmoidoscopy is that reported by 
Gilbertsen and Nelms (1978). In this study a group of 21,150 individuals 
aged 45 and over underwent initial sigmoidoscopic screening by rigid 
sigmoidoscopy followed by 92,650 subsequent annual sigmoidoscopies. 
After removal of 27 cancers and an unspecified number of polyps (nothing 
is known about the proportions of those seen removed, or of their 
histology) only 13 new rectal cancers (cancers within the reach of the rigid 
sigmoidoscope) were detected at subsequent annual examinations. All but 
one of the cancers were Dukes stage A. This remarkably early stage 
distribution and low subsequent mortality (only one perioperative death 
and one from pancreatic cancer four years later) are much better than 
those reported for cancers found at initial screenings (Gilbertsen and 
Nelms, 1978; Hertz et al, 1960). The authors concluded that rigid 
sigmoidoscopic screening could reduce the incidence of rectal cancers by 
85% (13 observed cancers compared to an expected 90). However doubts 
have been cast over the appropriateness of this comparison (Selby and 
Friedman, 1989). Firstly, the 27 cancers detected at the initial examination 
were not prevented; most if not all would have surfaced during the follow 
up period. This increases the number of incident cases in the screened
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group to 40. If this was the only incorrect assumption this would still 
indicate the possibility of reducing the incidence of rectal cancer by over 
50%. However, the cohort was a highly select group who returned for 
aimual rigid sigmoidoscopy. Those persons who returned most often 
contributed the most to follow up. Their risk for colorectal cancer may 
have differed greatly from that of the general population from which the 
figure of 90 expected cancers was derived. Finally, as a person could only 
to contribute a person year of observation by returning for the next annual 
examination, this was not a true follow up study. An individual may 
have failed to return because of the symptomatic appearance of colorectal 
cancer in the interim. This is important because the possibility that rapid 
growing cancers may constitute a sizeable proportion of all colorectal 
cancers is one of the sources of doubt about the efficacy of screening. 
Despite the problems in assessing the magnitude of the effect, this study 
provides strong evidence that a single sigmoidoscpy screen reduces the 
risk of advanced disease occurring subsequently. Moreover it is of interest 
that in this study no patient was found to have rectal cancer within 7 years 
of a negative examination.

Another descriptive study covered the experience of the Strang Cancer 
Prevention Clinic between 1946 and 1954 (Hertz et al, 1960). In all 47,091 
sigmoidoscopies were performed in 26,196 patients of which 11.5% 
presented symptomatically. FOBTs were sometimes used in conjunction 
for screening. The overall cancer detection rate was 2.2 per 1000 with 
sigmoidoscpy accounting for 76.5% of the cases. Eighty one percent of the 
cases were Dukes' stage A or B and this was cited as the reason for the 
excellent 15 year survival of 88%. Although both stage distribution and 
survival were significantly better than those from symptomatic series, 
both would be subject to the biases described above and the true 
improvement in survival is impossible to estimate.

The results of three studies suggest that adenoma bearers may be a 
heterogeneous group and that the risk for future colorectal cancer is 
related to the size and the histological features of the index adenomas 
(Atkin et al, 1992; Lofti et al, 1986; Spencer et al, 1984). Spencer et al (1984) 
found that in a group of 751 patients who had small (<lcm) polyps treated
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by fulguration and who did not undergo surveillance, the subsequent 
incidence of cancer was not higher than that expected in an average 
population of similar age structure. Lofti and colleagues (1986) suggested 
that the lack of increased risk was due to the small size of the polyps and 
also noted that some of the patients would only have had hyperplastic 
polyps. Even so, problems in the methodology may have resulted in an 
underestimation of the protective effect that treatment of small polyps 
may have. For example, it is quite likely that since the initial examination 
was barium enema and follow-up examinations at one year were not done 
in all patients that a proportion would have had synchronous adenomas 
which were undetected and therefore untreated. Inclusions of such 
individuals would have led to an overestimate of the risk for developing 
cancer of persons whose polyps had been treated. It has been suggested 
that the low risk of subsequent colorectal cancer seen in individuals with 
small adenomas rather than being due to polypectomy may result simply 
from such individuals being at low risk (Ransohoff et al, 1991).
A second study conducted at the Mayo clinic (Lofti et al, 1986) assessed the 
subsequent risk for developing cancer in persons who have had a large 
(>lcm) adenoma removed. In a group in which the median age was 57 
years, the cumulative incidence of cancer in the absence of surveillance 
was 11% at 25 years after the initial polyp was removed or about 2.7 times 
the population risk.. There was also a suggestion that the risk to 
individuals from whom several adenomas had been removed may be 
even higher. As with Spencers, 1984 study the risks may have been 
overestimated because synchronous adenomas went undetected in some 
of the cohort.
In the study by Atkin et al (1992) the long term risk of colorectal cancer 
after rigid sigmoidoscopy and polypectomy was assessed in 1,618 patients 
with adenomas of the rectum and sigmoid who did not undergo 
surveillance. They found that the risk of subsequent rectal cancer was 
similar in the patients studied to the general population and that most of 
the rectal cancers which developed did so in patients in whom the index 
adenoma had been inadequately removed. The risk of subsequent colon 
cancer depended on the histologic type, size and number of adenomas 
removed from the rectosigmoid. The standardised incidence ratio was 3.6 
(95% C.I. 2.4-5.0) for patients with at least one index adenoma that was
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tubulovillous ,villous or greater than one cm, but was 6.6 (95% C.I. 3.3-
11.8) if in addition these patients had multiple adenomas. In contrast, in 
patients who had small tubular adenomas (whether single or multiple), 
the standardised incidence ratio for the development of colon cancer was 
0.5 (95% C.I. G.1-1.3) (Atkin et al, 1992).

1.52 Evidence from a cohort study
Only one study has compared the risks of colorectal cancer between groups 
found to have i) no polyps at colonoscopy, ii) polyps which have been 
removed iii) polyps left untreated. This retrospective cohort study from 
Osaka (Murakami et al, 1990) looked at the relationship between removal 
of adenomas and outcome in terms of colorectal cancer associated 
mortality for 2,467 individuals who underwent colonoscopy for the first 
time between 1974 and 1985. They identified 648 patients in whom polyps 
had been diagnosed of whom 136 had undergone polypectomy at the 
initial examination and 305 whose polyps had not been removed. A 
further 207 had undergone polypectomy at a later data and were excluded 
from the comparisons. The observed to expected ratios for the 
development of colorectal cancer were 5.1 (95% Cl =2.5-9.4) and 1.0 (0.1-3.6) 
for the polyp and control groups respectively. When subjects in the 
polypectomy group were categorised into polypectomy and non
polypectomy groups the observed to expected ratio for colorectal cancer 
incidence was 2.3 (0.1-12.6) and 8.0 (3.4-15.8) respectively. This gave a 
relative risk of undergoing polypectomy for developing subsequent 
colorectal cancer of 0.3 (0.1-2.1). These results suggested an increased risk 
of developing colorectal cancer among polyp patients and the possibility of 
a prophylactic effect of polypectomy against subsequent development of 
colorectal cancer. The authors went to great lengths to stress caution in 
the interpretation of the results in view of the observational nature of the 
study. They also illustrated a number of reasons why the prophylactic 
effect of polypectomy may have been underestimated including the lower 
risk characteristics of the adenomas in the non-polypectomy group.
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1.5.3 Evidence from case control studies
There have been two case control studies on the efficacy of sigmoidoscopy 
in the prevention of colorectal cancer mortality (Newcomb et al, 1989; 
Selby et al, 1992). These provide the strongest evidence to date on the 
value of polypectomy. The first conducted amongst participants in a 
health maintenance program in Wisconsin found that amongst 145 
colorectal cancer deaths occurring between 1979 and 1988, 9% had 
undergone sigmoidoscopic screening as compared to 31% of age, sex 
matched controls, giving an odds ration for colorectal cancer among 
individuals who had undergone screening of 0.27 (Newcomb et al, 1989). 
The second, a case control study published by Selby et al (1992), was also 
based on participants of a health care organisation - the Kaiser Permanente 
Medical Care Program. In this study the frequency of screening by rigid 
sigmoidoscopy was determined for 261 patients who had died of cancer of 
the rectum or distal colon and for 868 controls matched for age and sex. 
Only 8.8 percent of the case subjects had undergone screening by 
sigmoidoscopy compared to 24.2% of the controls (matched odds ratio, 
0.30, 95% Cl 0.19-0.48) Adjustment for potential confounding factors 
increased the odds ratio to 0.41 (95% Cl 0.25 to 0.69). The protective effect 
appeared to be as strong when the examination was performed ten years 
before the diagnosis as it was when the examinations were more recent. 
By contrast for 268 patients with fatal colon cancer above the reach of the 
rigid sigmoidoscope and for 268 controls the odds ratio was 0.96 (95% Cl 
0.61 to 1.50) The authors concluded that the specificity of the negative 
association for cancer within reach of the sigmoidoscope was consistent 
with a true efficacy of screening (Selby et al, 1992). The chief threat to the 
validity of the findings in these two studies is the possibility that persons 
willing to undergo sigmoidoscopy differ from those who are unwilling in 
their risk of dying of colorectal cancer. It is possible that if health 
conscious compliant individuals undergo screening then improved 
survival may be due to factors other than the efficacy of sigmoidoscopy 
screening.
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1.5.4 Evidence from a randomised controlled trial
The results of the Kaiser - Permanente Multiphasic Evaluation Study 
(Friedman et al, 1986; Selby and Friedman, 1988) is often cited as being 
evidence from a randomised controlled trial for the efficacy of 
sigmoidoscopic screening. Its aim was in fact to test the efficacy of 
Multiphasic Health Checkups (MHC), sigmoidoscopy was only one part of 
this. In this study 10,713 Patients were randomised to a study group 
having MHCs, and a control group without MHCs. After 16 years follow 
up the cumulative mortality rate for colorectal cancer was significantly 
lower in the study group as compared with the control group (2.3 vs 5.2 
deaths per 1000, p<0.05) (Friedman et al, 1986). Re-examination of the data 
(Selby and Friedman, 1988) showed that; i) the sample size would have 
been too small to detect a significant difference, ii) the 50% lower 
cumulative incidence of colorectal cancers arising within reach of the rigid 
sigmoidoscope found in the study group compared with the control (4.3 vs 
6.7 cases per 1000) could not be accounted for by increased detection, iii) 
there was no significant difference in exposure to sigmoidoscopy in study 
and control groups (31% and 26% of group members having at least one 
sigmoidoscopy respectively), iv) the improved stage distribution for the 
study group tumours was almost as good for those detected by symptoms 
as those screen detected.

1.5.5 Evidence for the effectiveness of surveillance colonoscopy.
It has been suggested that patients found to have adenomas are at 
increased risk of developing metachronous colorectal neoplasia. For this 
reason it is widely recommended that such patients are placed under 
regular colonoscopic surveillance (Winawer, 1991). However, there is no 
direct data on the efficacy of colonoscopic surveillance in patients from 
who adenomas have been removed. Colonoscopic surveillance is only 
likely to be effective if new adenomas develop and progress slowly 
enough to cancer to allow them to be detected and treated before incurable 
cancer develops. It will not be efficacious if after the removal of index 
adenomas a cancer develops and progress rapidly to an incurable stage 
before it could be detected by the next round of colonoscopies. It will also 
not be effective if no new polyps develop as there would be no risk of
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cancer to be effective against. Polyp follow-up studies will hopefully be 
useful in obtaining information about the frequency and timing of new 
adenoma formation and be able to identify ways of predicting individuals 
who are at very low risk for the subsequent development of adenomas 
and cancer thus those who perhaps need no surveillance (Winawer et al,
1986).

There is currently no evidence that confining screening or surveillance to 
any groups postulated to be associated with an increased risk of colorectal 
cancer would make a major impact on the overall mortality rate from 
colorectal cancer because too few cases arise in these groups. Therefore at 
present, in the absence of any method of pre-morbidity identifying a large 
proportion of those individuals who are at high risk of dying of colorectal 
cancer, mass screening offers the only prospect for making a significant 
impact on mortality. In the next section the characteristics of the two 
main categories of screening test; faecal occult blood testing and 
sigmoidoscopy will be discussed.

1.6 Characteristics of faecal occult blood and sigmoidoscopy 
screening tests.

1.6.1 Characteristics of Faecal Occult Blood Tests
Faecal occult blood tests (FOBTs) are the most widely used screening tests 
for colorectal cancer. Amongst these Haemoccult, is the best known and 
characterised (U.K. CCCR 1989). Haemoccult is the prototype, guaiac based 
chemical test (Greegor, 1971) The popularity of FOBTs for screening stems 
from the fact that they are cheap, do not need to be administered by doctors 
and appear to achieve a reasonable balance between sensitivity and 
specificity (Simon 1985). However their major shortcoming is that occult 
blood is a poor predictor of neoplasia. Normal stool contains blood, and 
bleeding is a frequent feature of many non-malignant conditions (Simon 
1985). Further, neoplastic lesions often do not bleed or do so only 
intermittently (Macrae and St John 1982; Simon 1985,). A further 
complication arises because the chemical reaction on which the test is
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based, only depends on the catalysis of an oxidation reaction by substances 
containing peroxidase-like activity to give a positive result. Only blood in 
the form of haematin (an interm ediate breakdown product of 
haemoglobin) will catalyse the reaction, resulting in about a 50% miss rate 
for proximal (haematin degraded), and rectal cancers (haemoglobin not yet 
degraded) (U.K. CCCR 1989). Conversely, any other faecal constituents 
with peroxidase activity will produce a positive result (U.K.CCCR 1989). 
For this reason a diet free of red meat, dark fish and vegetables high in 
peroxidase activity is recommended for the duration of the test (Joseph, 
1988; Verne 1991).
Whichever definition of a true positive is used, it is relatively easy to 
quantify the false positive rate for Haemoccult since in most trials those 
with positive results will be colonoscoped. Comparison of positivity rates 
and the proportions of true positives have found that there is more 
variation in the former than the latter (Frank, 1985 a). This is mostly due 
to the multiplicity of sources of error intrinsic to the test. These include 
variations in; i) the method of stool collection, ii) compliance with dietary 
and drug restrictions, iii) length of delay prior to developing the test, iii) 
the number of samples collected, iv) whether the samples are developed 
with or without prior rehydration and v) the criteria chosen for test 
positivity (Frank, 1985 b). Other factors which will affect positivity rates 
include the type of screenees complying with the test (ie. high or low risk) 
and age range (Frank, 1985) In general in large trials of three day 
Haemoccult performed with dietary restriction in 40/50 -75 year old and 
developed without rehydration the positivity rate is between 1- 
2%.(Simon, 1985) This corresponds to a cancer detection rate of 1-3 per 
1000. The proportion of true positives, and the predictive value of a 
positive test will depend on whether the definition of a true positive is 
limited to cancer, or includes adenomas (all neoplasia). Estimating the 
sensitivity is more difficult and numerous approaches have been tried. In 
a series of studies performed in patients with known neoplasia 
Haemoccult was found to be positive in 50-87% of cases (Knight et al,
1989). For adenomas the sensitivity is far lower being less than 25% 
overall but, since bleeding is related to size, very few adenomas less than 
2cm bleed sufficiently to be detected by Haemoccult (Macrae and St John 
1982). The most frequently used is to directly measure the tests sensitivity
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on diagnosed cases of colorectal cancer and adenomas (Macrae and St John 
1982). This method is likely to overestimate the true test sensitivity in 
population screening for two reasons; firstly, a large proportion of 
adenomas or cancers presenting symptomatically are likely to have done 
so by bleeding and secondly, early stage cancers which would be expected to 
predominate in an unscreened population are less likely to bleed than 
those more advanced cancers which predominate in symptomatic series. 
The latter has been confirmed in a study by Ahlquist et al, (1989) which 
showed that faecal occult blood levels are commonly normal in patients 
with asymptomatic colorectal cancer and thus 70% were Haemoccult 
negative

In an attempt to increase the sensitivity and perhaps more importantly the 
specificity of FOBT screening, several immunological tests have been 
developed which utilise monoclonal antibodies raised against epitopes of 
human haemoglobin. These are used in a variety of detection systems: 
haemagglutination, latex agglutination and radial immunodiffusion 
(U.K.CCCR 1989). As a group they have the advantage of not requiring 
changes in diet or medication. Sensitivity for blood is often higher than 
with guaiac tests but can be limited by the alteration or degradation of key 
epitope sites on haemoglobin during intestinal transit. However, like 
guaiac test, their specificity is limited by the poor specificity of occult blood 
itself for neoplasia. Furthermore, they are laboratory based tests, are 
expensive and their performance characteristics have yet to be evaluated 
in the screening setting (UKCCCR 1989) Two of the new tests- 
HaemoccultSENSA (a guaiac test) and HemeSelect (a haemagglutination 
immunochemical test) appear to have greater sensitivity for colorectal 
neoplasia, without much loss of specificity, when compared to 
Haemoccult (St. John et al, 1989, St John et al, 1990). However, more data 
is needed on their performance and therefore it is unlikely that they will 
be widely used as screening tests in the near future.
Even the potential advantages of FOBTs do not stand up well to closer 
scrutiny, although the test itself, is cheap, investigation of individuals 
falsely identified as positive (may be up to half the positives if all 
neoplasia is considered positive) greatly inflates the cost per case of 
neoplasia detected (Frank 1985).
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1.6.2 Characteristics of sigmoidoscopy screening tests 
The case for evaluating the efficacy of sigmoidoscopy as a method for mass 
screening is controversial not least because of its divergence from the 
typical characteristics expected of a screening test (Wilson and Jungner, 
1968). In particular; i) it only examines the distal part of the large bowel, ii) 
it is invasive, iii) not completely risk free especially if biopsies or 
polypectomy are performed, iv) it is expensive v) its acceptability in non
volunteer populations is not known, vi) there is a shortage of trained 
specialists and vii) the costs not only of screening but perhaps more 
importantly of follow-up is high (Frame 1988).
Unlike FOBTs which theoretically sample from the entire colorectum, 
sigmoidoscopy only screens the sigmoid and rectum and possibly the 
descending colon depending on the instrument used and the skill of the 
endoscopist (Lehman et al, 1983). The ability of sigmoidoscopy screening 
to affect to affect colorectal cancer mortality in regions of the bowel not 
examined at screening is a matter for debate. However, for the region of 
large bowel examined it is highly sensitive detecting anything from 
diminutive (<5mm) adenomas to cancers. Indeed, in the past it has been 
used as the standard against which other screening methods such as 
FOBTs are evaluated for sensitivity (Lipschutz et al, 1979; Demers et al, 
1985). For any one type of sigmoidoscope (rigid, 30cm FS , 60 cm FS) it 
could be imagined that the sensitivity may depend on the experience of 
the endoscopist although this has not been found in practice (Norfleet et 
al, 1980) and the quality of the bowel preparation (Traul et al, 1982). It has 
been suggested that rigid sigmoidoscpy is less sensitive than FS even for 
lesions within 20cm of the anus (Bohlman et al, 1977) The sensitivity of 
30/35 and 60cm FS seems to be the same for the area reached by both 
instruments (Dubow et al, 1985, Zucker et al, 1984).
Diagnostic yield increases with increasing length of the instrument. 
Several studies have shown that neither the length of scope inserted nor 
the endoscopists estimate of the anatomical segment reached are good 
measures of the level reached at FS examination (Lehman et al, 1983) 
Contrary to earlier claims it was found that even in expert hands the 60cm 
FS can be inserted to the proximal end of the sigmoid in 80% of 
examinations (Lehman, 1983). Moreover, the clinicians estimate of the 
anatomic area examined was correct in only 54% of the cases. However,
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despite the inaccuracies, both the length of scope inserted and the 
anatomical site reached are often quoted to be able to make some 
comparison between studies. The average depth of insertion of the rigid 
sigmoidoscope is 17-20 cm, of the 35cm FS has been reported to be 27 to 30 
cm (Winawer, 1987) and for the 60 cm FS has been shown to be 40-45cm 
(Winawer, 1987). At least one study has reported significant male female 
differences in the depth of insertion (Hoff and Vatn, 1985). When 30cm 
instruments were compared with 60cm FS in two randomised trials, one 
demonstrated a 20-30% greater diagnostic yield for adenomas with the 
60cm instrument (Dubow et al, 1985), while in the second no significant 
difference was found (Zucker et al, 1984). Three studies that reported the 
anatomical distribution of the lesions detected suggest that the area 
between 21 and 35cm above the anus contributes a large proportion of all 
polyps detected by 60cm FS (from 39% to 46%). This could be due to a true 
difference in distribution of polyps within the sigmoid or to a less 
adequate examination of the area beyond 35cm. In contrast, Hoff and Vatn 
(1985) showed the highest frequency of polyps in the proximal rectum. 
Lehman (1983) has estimated that the rigid sigmoidoscope could be 
expected to detect 25-30% of all colorectal cancers, 60cm Fs by examining up 
to the descending sigmoid junction, 60% or more, and the 35cm FS, which 
on average views 50-75% of the sigmoid when fully inserted, would detect 
a smaller proportion.
The diagnostic yield of rigid sigmoidoscopy in nominally asymptomatic 
screenees over 40 is approximately 1.5 cancers per 1,000 examinations 
(Bolt, 1971). For flexible sigmoidoscopy the yield in asymptomatic 
screenees is reported to be approximately 4 cancers per 1,000 (Rodney and 
Frame, 1987).
International variations differences have been reported in prevalence of 
polyps and/or adenomas detected at screening flexible sigmoidoscopy 
(Foley et al, 1987; Gupta et al 1989; Rozen et al, 1987; Ujszaszy et al 1985; 
Weldon et al 1992). Although this may be in part due to different 
methodologies, such as differences in depth of insertion or age of the 
screenees, significant differences in prevalence rates from country to 
country have been well documented in autopsy studies (Arminski and 
McLean, 1964; Fide and Stalsberg, 1978; Williams et al, 1982) It is therefore 
very important to get an estimate of the polyp and adenoma prevalence as
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detected by FS screening for the population in which an evaluation of 
efficacy is planned. The only study from the U.K. in which subjects with 
no large bowel symptoms were screened found polyps in 20% of patients 
with a mean age of 62 (range 50-79). Adenomas were found in 9% of those 
screened (Weldon et al, 1992). The main drawback of this study was that 
the screenees were accrued in Athens and London and therefore it is not 
possible estimate how representative the prevalence rate is of the U.K. 
population.

On the debit side, over detection bias may be a significantly greater 
problem than in FOBT screening (Chuong, 1983) because many of the 
adenomas detected will be small and it has been estimated that more than 
90% will never progress to invasive cancer (Morson et al, 1985). 
Moreover, FS will detect all other types of non-neoplastic polyps equally 
well. The main problem is that it is difficult to distinguish clinically 
between adenomas and other types of polyps especially if they are 
diminutive as most of the polyps detected at screening are (Neale et al, 
1987; Chapuis et al, 1982). This problem is compounded by the fact that in 
the rectum and sigmoid the ratio of non-neoplastic to neoplastic is higher 
than in any other region of the colorectum with almost equal numbers 
(Williams et al, 1982). Most polyps of 5mm or greater are adenomas, but 
polyps less than 5mm may be either hyperplastic or adenomatous 
(Williams et al, 1982, Church et al, 1988).
It can be seen from the above discussion that sensitivity and specificity are 
difficult to define for flexible sigmoidoscopy. Even if a definition is 
chosen, it is difficult to decide on a "Gold Standard" with which to 
compare FS. Two approaches have been used, the first, was to compare 
the results of FS screening with Haemoccult screening in over 1,000 
subjects (Rozen et al, 1987), and the second, to compare the number and 
location of polyps seen at FS with those seen in the same patient in the 
same anatomical segments at colonoscopy (Hoff and Vatn, 1985). In the 
first study it was reported that the sensitivity of FS screening when 
compared against both tests combined was 93.8% for all neoplasia, 95.4% 
for adenomas and 80% for cancer. The specificity was quoted as 100% for 
all neoplasia, 99.6% for adenomas and 96.5% for cancer (Rozen et al, 1987). 
However, as all screenees with hyperplastic polyps or unknown pathology
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had been excluded it is impossible to know what the true values might 
have been if problems of misclassification had been taken into account. In 
the second study, no attempt was made to calculate sensitivity or 
specificity but it was found that up to 15% of small polyps could be missed 
if only one examination were to be performed (Hoff and Vatn, 1985).

One of the main concerns about FS screening is that a large proportion of 
cancers and adenomas will not be detected because they arise proximal to 
the sigmoid colon. However, two studies have estimated that over 85% of 
patients with cancer could be detected by 60 cm flexible sigmoidoscopy if all 
patients with distal neoplasia underwent diagnostic colonoscopy (Hunt et 
al, 1992, Rozen et al, 1987) and that this would also result in detection of 
95% of screenees with adenomas (Rozen et al, 1987). However, a 
colonoscopic screening study found that at least 50% of asymptomatic 
screenees with proximal neoplasia had no synchronous neoplasia distal to 
the descending/ sigmoid junction (Rex et al, 1991).
In the hopes of detecting a greater proportion of subjects with proximal 
neoplasia it has been recommended by some experts that the discovery of 
any polyp at FS constitutes a positive finding and therefore all screenees 
with polyps should undergo total colonoscopy (Ansher et al, 1989; Church 
et al, 1988). However, if risk of cancer is not truly increased in these 
screenees, a positive test should be considered a false positive (Selby and 
Friedman, 1989). More recently, evidence against the role of distal non
neoplastic polyps acting as markers has prompted a more conservative 
approach to selecting screenees for colonoscopy whereby only those with 
adenomas are colonoscoped (Provenzale, 1990). However, this means that 
biopsies have to be performed at sigmoidoscopy screening to obtain an 
histological diagnosis before deciding on further management. This has 
important implications for the type of personnel qualified to perform the 
screening examination as polypectomy is not without risk.

The management of all screenees found to have adenomas still presents 
formidable problems. Hoff (1987) suggested that recruiting just 100 new 
patients for screening sigmoidoscopy every year, with four year follow up 
for those found to have adenomas would entail a 60% increase in the 
work load after eight years and 90% if those with multiple polyps were
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offered 2 yearly follow-up. Finally the complication rate of polypectomy 
although small is finite and in terms of patient morbidity and mortality 
may become significant if the numbers become very large (Ransohoff et al, 
1991).

It has been shown that the problem of a shortage of endoscopists can easily 
be resolved by training primary care physicians and even paramedical staff 
to perform sigmoidoscopy with the same accuracy and low complication 
rate as specialists (Rodney, 1986). However, in the case of paramedical staff 
their role until role seems to have been limited to screening examinations 
and there appear to be no reports of them performing polypectomy 
(Rosevelt and Frankl, 1984).

1.6.3 Combining FOBT and sigmoidoscopy
Some proponents of screening see the combination of FOBTs with FS as 
advantageous because of the theoretical increased detection rate. Several 
studies have compared the value of FOBT with FS screening (Gupta et al, 
1989; Letsou et al, 1987; Lipshutz et al, 1987; Rozen et al, 1987). Ail the 
studies agreed on the superiority of FS in detecting neoplasia of the 
sigmoid and rectum. However, one study suggested that as the two tests 
appeared to be detecting different neoplasia, that they were 
complementary, and that it was better to screen by both tests as the 
neoplasia detection rate would be increased (Rozen et al, 1987).

1.7 The potential benefits of screening

1.7.1 The definition of a "true" positive.
The key to estimating the relative risks and benefits of any screening test is 
the proportion of people who will be correctly classified by the screening 
test (the true positives and the true negatives). Central to this is the 
definition of a "true positive" since significant benefits (if any) of 
screening can accrue only to persons in the true positive category. In 
general, this benefit is seen as improved prognosis which is attributable to 
the increased effectiveness of treatment when applied to screen detected as
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opposed to symptomatically presenting disease. In colorectal cancer 
screening one of the main areas of controversy is whether the detection of 
an adenoma at screening constitutes a true positive. In FOBT screening 
the question is whether the finding of an adenoma as a result of a positive 
test occurred because bleeding from the adenoma caused the positive test 
or whether the finding of an adenoma is merely serendipitous, and the 
test was positive for some other non-neoplastic reason (i.e. a false positive) 
(Beck et al, 1991; Knight et al, 1989; Simon, 1985).

The second, more fundamental issue is the validity of assuming that the 
detection and treatment of an adenoma is worthwhile in other words that 
it has the potential to favourably alter the prognosis of the individual 
(Bader, 1986). Although, most would accept that adenomas as pre-cursors 
of colorectal cancer are an important target for detection by screening and 
that their removal constitutes a significant beneficial outcome, especially 
as it may reduce the incidence of colorectal cancer (Gilbertsen and Nelms 
1978), another potential advantage is less invasive intervention 
(polypectomy versus surgical resection). On the debit side, over detection 
bias may be a significantly greater problem than in FOBT screening (Hoff
1987). This is of particular concern since the complication rate of 
polypectomy although small is finite and in terms of patient morbidity 
and mortality may become significant if the numbers are very large (Eddy, 
1990; Ransohoff et al, 1991).
Recently it has been suggested that the discovery of an adenoma has more 
significance than representing simply a cancer prevented, instead it 
identifies an individual as being at increased risk of developing colorectal 
cancer. This is the argument for placing all adenoma bearers under 
regular colonoscopic surveillance (Winawer, 1991). However, this 
generalisation does not take into account the published data on the 
natural history of colorectal neoplasia and impact of intervention which 
suggests that only a very small proportion of adenoma bearers are at 
significantly increased risk (Atkin et al, 1992; Grossman et al, 1989; Morson 
and Bussey, 1985).
Several studies have suggested that the risk of synchronous and 
metachronous cancer is very low in subjects in whom the index 
adenoma(ata) are small (<10mm) tubular and mildly dysplastic (Atkin et
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al, 1992; Grossman et al, 1989; Tripp et al, 1987). Some authors have gone 
even further in speculating that it is not polypectomy in these subjects 
w^hich confers the low risk but rather the nature of the adenomas 
themselves whether or not they are removed (Levin, 1992). If this were to 
be the case then perhaps only large (greater than one cm) adenomas with 
more villous histology and more severe grades of dyplasia should be 
considered as positive findings.

In sigmoidoscopic screening, the need to define what constitutes a true 
positive is far more acute because of the potentially large proportions of 
screenees who could be considered positive if the definition were to 
include the discovery of any polyp. The effectiveness, feasibility and cost 
benefit ratio of this mode of screening will depend heavily on the 
definition of positive chosen.

At present there is insufficient evidence to accept or refute the hypothesis 
that screening for colorectal neoplasia by either FS or FOBT screening can 
improve survival. Many of the doubts about screening sigmoidoscopy 
arise because of the lack of analytical studies, most information coming 
from uncontrolled studies with no follow-up data. The evidence for the 
efficacy of sigmoidoscopy screening has been summarised in section 1.6. 
Several randomised trials are currently in progress with the aim of 
evaluating the efficacy of FOBT screening in preventing death from 
colorectal cancer. These are described below.

1.7.2 Randomised trials of faecal occult blood test screening
Five large trials are currently in progress which compare the mortality in a 
group offered FOBT screening with that in a control group (Bedenne et al, 
1990; Gilbertsen et al, 1980; Hardcastle et al, 1989; Kewenter et al 1988; 
Kronberg et al 1989; Winawer et al, 1991). Of these, four are randomised 
controlled trials and of these, three are being conducted in subjects 
randomly selected from the population. The results of these studies are 
summarised in Table 1.1 and additional points of interest are detailed 
below.



Table 1.1

Controlled screening trials for colorectal cancer using faecal occult blood testing

Minnesota Nottingham Funen Goteborg Dijon

Compliance rate 80% 53% 67% 66% 53%

Unhydrated positive 1.8% 2.3% 1.1% 1.9% 2.3%

Positive predictive value for 8% 11% 17% - 8%
cancer

Positive predictive value for 29% 36% 41% 32% 44%
adenoma

% of Dukes'stage A among 57% 52% 51% 34% 52%
screen-detected cancers

Ü1
G)
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Minnesota (Gilbertesen et al, 1980; Winawer et al, 1991).
This trial has recruited over 48,000 volunteers aged 50 years of age and 
older who have been randomised to one of three groups: those who were 
offered FOBTs annually, those offered it every two years, and the control 
group. A higher proportion of early stage cancers was detected in the 
screened group (78%) as compared to 35% in the control group. The 
recruits were all volunteers and this may possibly bias the long term 
mortality results. No mortality data have yet been published.

Nottingham (Hardcastle et al, 1989)
This is the largest randomised controlled trial in which General Practise 
patients have been randomised either to a control group or to two yearly 
Haemoccult screening. Its size (160,000 50-74 year old) and follow-up 
(minimum 7 years) have been chosen to confer 80% confidence of 
detecting a 23% or greater reduction in mortality. It is probably the only 
trial of sufficient magnitude to do this. Overall both the tumour size and 
the degree of fixity were more favourable in the screen detected cancers 
and a quarter were managed by polypectomy. However, the higher 
incidence of stage D tumours in the test (0.2 per 1000 person years) 
compared with the control group (0.15 per 1000 person years) means that 
no mortality advantage will be seen in the near future.

Funen (Kronberg et al, 1989)
The design of this Danish study and the results are remarkably similar to 
the Nottingham study. Although early mortality data has show a 
reduction (27%) in the number of deaths as compared with the control 
group the result is not statistically significant. The relatively small 
number of subjects in this study (62,000) means that it will be difficult to 
show a statistically significant reduction in mortality of the order of 
magnitude expected.

Goteborg (Kewenter et al, 1988)
This design of this Swedish study differs in design from the Nottingham 
and Danish studies. In total, 27,700 60 to 64 year old have been 
randomised to Haemoccult screening or control groups. Although in the 
initial screen, 65% of the cancers were Dukes stage A or B, compared with
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33% in the control group, the most striking feature of this study is the very 
high interval cancer rate (26%) which makes it less likely that this study 
will be able to demonstrate a mortality reduction attributable to screening. 
This study has also evaluated the use of rehydration prior to developing 
the Haemoccult testing the setting of mass screening.

Burgundy (Bedenne et al, 1990)
In this study organised by the cancer registry of Burgundy the 
methodology is rather different. Certain towns and Cantons in Burgundy 
have been selected as the study group and the residents aged 45-74 offered 
Haemoccult screening. Other demographically similar towns and Cantons 
have been identified as the control population. The study has been 
designed to detect a 20% reduction in five year mortality and will include 
95,000 subjects. The preliminary results include a compliance of 53.3%, 
positivity rate of 2.3% and 78% of the screen detected cancers were Dukes 
stage A or B.

Although potentially subject to the biases described above (Chuong, 1983) a 
recent case control study from Japan showed that the three and five year 
survival of patients with screen detected colorectal cancer was significantly 
higher than in 120 matched patients who presented symptomatically 
(Fujita et al, 1990).

1.7.3 The efficacy of adding faecal occult blood testing to screening by 
sigmoidoscopy
The aim of this study from the Memorial Sloan-Kettering Cancer Centre 
and the Preventive Medicine Institute-Strang Clinic, New York was to 
compare the effect of sigmoidoscpy screening alone with sigmoidoscopy 
and Haemoccult screening performed together in the context of a 
comprehensive medical examination (Winawer et al, 1991). Two groups 
of volunteers were selected, those attending for annual check-ups and 
those presenting for the first time. Within each of these two groups, 
patients over the age of 40 presenting to the clinic were assigned to study 
(FOBT added) or control group by date of enrolment. All 21756 
participants underwent a comprehensive examination which included a
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general physical examination, a health history questionnaire, and 
sigmoidoscopy with a 25cm rigid scope. Patients assigned to the study 
group were also offered FOBT screening. In the study group 75% of 
subjects performed an FOBT at enrolment. The overall positive rate for 
the FOBT used - non hydrated Haemoccult was 1.7% and was strongly age 
dependent. As would be expected the rate of positivity was higher in 
patients who had not previously had periodic examination in previous 
years. The predictive value of a positive FOBT for neoplasia was 30% but 
increased with age. The sensitivity of the stool test was estimated at 70% 
and specificity at 98%. A significant difference in the stage distribution of 
cancers detected by screening was noted between the sigmoidoscpy only 
group and the FOBT/  sigmoidoscopy combined group. In the combined 
group 65% of cancers were either Dukes' A or B compared with 33% in the 
sigmoidoscpy only group. Moreover a significantly improved(p<0.001) 
ten year survival was seen in the combined group as compared with the 
sigmoidoscpy only group. However, this seems to have been confined to 
subjects who had not previously been examined at the Strang clinic. In 
this same group the improved survival translated into a 43% reduction in 
mortality from colorectal cancer in the combined group (p=0.53). The 
overall mortality(from all causes excluding colorectal cancer) in the 
combined and sigmoidoscopy only groups were the same between the 
combined group Problems stemming from heterogeneity and the non
randomisation of the two groups of volunteers and the lack of 
Haemoccult only and control groups make interpretation of the results 
difficult especially in view of the biases which results almost inevitably in 
a favourable stage distribution and improved survival in trials of non- 
experimental design. (Winawer et al, 1991).

1.8 The risks of screening

1.8.1 Introduction
The sum of the physical and psychological of screening are sometimes 
referred to as the intangible costs of screening. Their evaluation are 
frequently assigned a low priority perhaps in part because they are difficult
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to measure. However, they cover such a wide spectrum of experience 
ranging from mild embarrassment to severe physical harm including 
death (Ransohoff et al, 1991) and they are borne by vast numbers of 
individuals participating in screening, they are of great importance 
especially since a bad experience may have far reaching repercussions on 
the individuals future interaction with the health service and well 
being(Marteau 1989).

Each stage of the screening process has the potential to cause physical 
and/or psychological harm. Some of the potential risks associated with 
each stage have been listed below.

1.8.2 Adverse effects of the invitation
Several studies have shown that even if carefully worded invitations are 
used, significant proportions of those invited to be screened will become 
distressed or anxious on receipt of the invitation ( Mant et al, 1990; 
Nathoo, 1988). In a study of the psychological effects of FOBT screening, 
up to 22% of screenees were distressed by the invitation (Mant et al, 1990). 
In some cases the anxiety is related to the screenee's belief that they have 
been invited because their doctor knows or suspects that they have 
something sinister (Nathoo, 1988).

1.8.3 Adverse effects of the test
In the case of Haemoccult the risk of physical harm is negligible consisting 
only of personal inconvenience involved in faecal handling and in 
complying with the dietary instructions (Mant et al, 1990). However, over 
half (52.8%) the screenees reported some level of disruption to daily life 
arising from the dietary restrictions (Mant et al, 1990).
For sigmoidoscopy this is clearly not the case. One study, conducted in 
subjects undergoing diagnostic sigmoidoscopy has shown that patients are 
significantly more anxious before, than after the examination (Fox et al,
1987). Although the experiences of patients undergoing a diagnostic 
examination for symptoms may differ markedly from those of 
asymptomatic screenees because the two groups may have different 
expectations about their likelihood of having disease, it is likely that some
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degree of anxiety will be experienced by screenees prior to the 
examination. Sigmoidoscopy screening usually require some preparation 
often by one or more enemas. A small study of 112 patients undergoing 
day case diagnostic flexible sigmoidoscopy following a single phosphate 
enema showed that the effects of enema preparation may not be confined 
to the pre-examination period (Thomas et al, 1990). In this study patients 
were surveyed by post two weeks after the examination and of the 95 (85%) 
who responded to the questionnaire, 32% of subjects reported that they 
had been incontinent of faeces or fluid after the examination and a further 
34% described incontinence of flatus. This was attributed to the effect of 
the enema rather than the sigmoidoscopy (Thomas et al, 1990). In another 
study of patients self-administering enemas at home prior to attending for 
outpatient flexible sigmoidoscopy only 7% reported soiling (Senapati and 
Thompson, 1992).
An alternative approach to bowel cleansing is the use^of^ai^^qral bowel 
preparation consisting of a laxative and fluid only diet^othing is known 
about the common experience of screenees undergoing oral bowel 
preparation for FS screening

Most of the data on the contra lateral effects of sigmoidoscopy come from 
studies in which sigmoidoscopy is used as a diagnostic rather than a 
screening tool. A study from Dublin examined the stress responses 
(psychological and cardiovascular) of patients undergoing rigid 
sigmoidoscopy (13) and left-sided colonoscopy (47) (Fox et al, 1987). Of the 
59 who agreed to be interviewed after the procedure, 39% described the 
procedure as unpleasant and 28.8% as very unpleasant compared with 
only 32.2% who rated it as tolerable. When asked whether the procedure 
was painful only 13.6% reported not at all, and 61% and 25.4% described it 
as a little and very painful respectively. Despite this 57.6% said that the 
test was better than expected as compared with 42.4% who said that it was 
worse. When asked whether they would be worried about a repeat 
examination 30.5% said not at all, 50.8% said they would be a little anxious 
and 18.6% reported that they would be very anxious. Given that it may be 
necessary to repeat sigmoidoscopy whether for diagnostic or screening 
purposes, the subjective stress experienced as a result of these tests is a 
cause for concern because of the adverse effects it may have on future
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compliance. A joint study from Athens and London in which 60cm FS 
was performed opportunistically on patients presenting for investigation 
of upper G.I. symptoms found that 66% of patients reported no discomfort, 
27% mild discomfort and 6% moderate discomfort. However the authors 
reported that those with moderate discomfort required extra sedation 
which suggests that the either the discomfort was severe or the threshold 
for offering sedation was low (Weldon et al, 1992). Several studies have 
compared the numbers of patients reporting discomfort and or pain using 
different types of sigmoidoscopes. In a comparative study by Marks et al, 
(1979), 23% of the subjects required termination of rigid sigmoidoscopy 
because of pain or spasm compared with 21% with FS. In a similar study 
12% of patients complained of severe pain with the rigid sigmoidoscope 
compared with 20% undergoing FS (Winnan et al, 1980). Winawer et al, 
(1987) also compared the experiences of screenees undergoing rigid and 
flexible sigmoidoscopy. They found significant (p<0.01 for all 
comparisons) differences in the experience of discomfort, anxiety and 
embarrassment between screenees undergoing rigid sigmoidoscpy as 
compared with those undergoing FS. Thus, 29.7% experienced moderate 
to severe discomfort with the rigid sigmoidoscopy as compared with 10.1% 
who underwent FS. Moderate to severe anxiety was experienced by 27.6% 
of those undergoing a rigid examination as compared with only 9.8% who 
underwent FS. Moderate to severe embarrassment was noted in 12.8% of 
patients who underwent rigid sigmoidoscopy and 5.2% who underwent FS 
These differences may be related to the flexibility of the instrument and to 
a certain extent, to the lateral position used in FS as compared to the 
knee/chest position used for the rigid examination. The major discomfort 
experience during the rigid examination occurs while negotiating the bend 
at the rectosigmoid junction. This may be significantly worse for females 
than males (Nichols and Daube, 1982). The flexible sigmoidoscope can 
traverse his angle with greater comfort for most patients. One study has 
compared screenee comfort using either the 35cm or 60cm FS. In this 
study, 71% of subjects noted only mild discomfort and 8% severe 
discomfort with 35cm FS as compared with 31% who noted mild 
discomfort and 20% who reported severe discomfort with 60cm FS 
(Dubow et al, 1985). As most of these comparisons were conducted in 
subjects who had been screened before by sigmoidoscopy (Winawer et al.
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1987 this may have biased their responses and so the results are of little 
value in predicting the response of subjects who have never been 
screened. However, they confirm that neither test can be performed 
without causing a degree of discomfort although this is far less with FS 
than rigid.
Other reported complications included vasovagal attacks and precipitated 
angina (Vellacott et al, 1987; Yao, 1988).

If FS screening examinations are performed without polypectomy and 
without sedation there is very little risk of major complications (Selby and 
Friedman, 1989). However, potentially life threatening complications are 
a risk associated with polypectomy and although these occur rarely if large 
sections of the population were to be screened by flexible sigmoidoscopy 
performed with routine polypectomy significant numbers of individuals 
may be put at considerable risk. A large series of complication rates among 
newly trained primary care physicians performing 60cm FS with 
polypectomy reported only 4 complications amongst 17,167 examinations, 
two of which were perforations (Sanowski et al, 1985). Rosevelt and 
Frankl (1984) reported no complications in 875 60cm FS performed by 
nurse practitioners without polypectomy.

1.8.4 The results
Several studies have examined aspects of the ways in which screening test 
results are communicated which may be distress an d /o r anxiety 
provoking (Marteau 1989, Mant et al, 1990). Among the factors identified 
are delays in receiving the results, failure to inform screenees with a 
negative test of their results and insensitive and /o r uninformative 
communication of positive results (Marteau 1989).
Most of the psychological costs of screening are borne by individuals with 
false positive results. These are "healthy" individuals who did not suspect 
anything was wrong until approached for screening. Not only they 
subjected to unnecessary anxiety, and the risks of the diagnostic procedure 
but they are also more likely to experience long term adverse psychological 
consequences (Marteau 1989). There has been only one study to evaluate 
the psychological costs of false positive screening tests in bowel neoplasia
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screening (Mant et al, 1990). This was a retrospective survey of patients 
attitudes to a false positive FOBT screening result. Fifty four (96%) of fifty 
six patients eligible patients with false positive results were interviewed. 
An age and sex matched control group of 112 patients with negative 
results was identified and sent a postal questionnaire. Thirty seven 
(68.5%) of the patients with false positive results felt some degree of 
distress at the initial positive test result and 19 (35.2%) some distress 
because of delays experienced during the process of being screened. The 
median waiting time for diagnostic colonoscopy was 10 days and half of 
the patients found this delay distressing. Nevertheless, 53 (98%) of the 
patients with false positive results felt that it had been worthwhile to have 
the test. The study suggested that rapid appointments should be made 
available to patients wishing to discuss the implications of positive 
screening test results with their G.P. and that diagnostic follow-up of 
positive screening tests should be performed as soon as possible (Mant et 
al, 1990).

No data has been published on the psychological effect of a false positive 
result in FS screening. However, since the adverse physical and mental 
effects may differ it should be evaluated.

In contrast, false negatives run the risk of delay in the subsequent 
diagnosis and treatment of their illness if they or their physicians have 
been falsely reassured by the negative screening result leading to early 
symptoms being ignored (Frank 1985 b).

1.8.5 The diagnostic examination and treatment
Ideally the risks associated with the treatment of screen detected disease 
should be less severe than those associated with the treatment of 
symptomatic disease. For example patients presenting symptomatically 
with colorectal cancer invariably have to undergo major abdominal 
surgery. In contrast, screen detected cancers may be amenable to resection 
by polypectomy at diagnostic colonoscopy (Hardcastle and Pye, 1989). It is 
now widely considered that for most malignant polyps the risks of
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operative mortality (2-3%) far outweigh those of unpredicted métastasés 
(Muto et al, 1991).

One of the main concerns about endoscopic screening is the manner in 
which the risks and costs escalate because of large proportion of those 
being screened who are found to have polyps, most of which have little or 
no malignant potential. Two recent reviews have highlighted the major 
cost and risk implications of endoscopic screening (Eddy, 1990; Ransohoff 
et al, 1991).

Sedation and polypectomy are the two main causes of major 
complications and deaths during Colonoscopy (Arrowsmith et al, 1991; 
Christie and Marrazzo, 1991; Hart and Classen 1990; Williams, 1991). Risk 
factors for complications during sedated endoscopy include old age, 
ischaemic heart disease, cerebrovascular disease, morbid obesity, 
significant lung disease (Arrowsmith, 1991). Perforation and haemorrhage 
are almost always secondary to polypectomy. The risk varies with the type 
of polypectomy performed and the skill of the person doing it (Williams, 
1991). The current complication rate for significant morbidity associated 
with polypectomy (ranging from perforation to haemorrhage) lies between 
1-5 per 1,000 cases (Arrowsmith et al, 1991; Christie and Marrazzo, 1991; 
Hart and Classen 1990; Williams, 1991).

1.9 Acceptability of screening to the public and clinicians

1.9.1 General issues
No matter how high the sensitivity of a screening test is for early stage 
disease and how much more efficacious early intervention is when 
compared with late, poor response rates will dramatically limit the 
effectiveness of a screening programme. In the literature on screening two 
terms response and compliance tend to be used interchangeably and both 
these terms will be used in this section and defined where necessary. 
Although logistic factors such as the nature of the test (Blalock et al, 1987; 
Gillam, 1991; Nathoo 1988; Laville et al, 1989; Silman and Mitchell 1984),
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accuracy of population registers (Bowling and Jacobsen 1989) and 
accessibility of clinics (Gillam, 1991) have been suggested to influence 
response rates, many studies have shown that the most important 
determinants of compliance are the personal attributes of the invited 
screenees (Macrae et al, 1984; Gillam, 1991; Pill et al, 1988). Twenty five 
years ago Rosens tock developed the health belief model to describe the 
factors which influence an individuals decision to take up the offer of 
health care (Rosenstock, 1975). The model describes five aspects of an 
individual's health beliefs which are important determinants of 
compliance; health motivation, perceived vulnerability, perceived 
seriousness of the condition, perceived costs and benefits of complying 
and the nature of their cues to take action.

1.9.2 Components of the Health Belief Model 
Health motivation.
In general, compilers with screening are more likely to say they value 
their health (Macrae et al, 1984; Pill et al, 1988) and are more likely to have 
sought out other routine checks (Pill et al, 1988). They are also more likely 
not to smoke and to take regular exercise (Farrands et al, 1984; Macrae et al,
1984). However, uptake of one screening test or preventive strategy is not 
necessarily predictive of compliance with another. For example Laville et 
al, (1989) found that compliance with cancer screening tests varied 
markedly within the context of a work site cancer awareness and screening 
program (20%, 31% and 49% for FOBT, FS and mammography 
respectively. Many studies have shown that the offer of screening is likely 
to be taken up by higher social classes and more educated individuals 
(Hunter et al, 1991; Macrae et al, 1984; Pill et al, 1988). This has been 
attributed to various factors including; i) levels of education and the 
greater congruence of educated patients' ideas with those of the doctor in 
particular the greater acceptance of the legitimacy of the doctor's concern 
for their health (Pill et al, 1988).

Cues to action.
Individuals do not hold opinions and beliefs about all possible problems 
but these are prompted by triggers such as previously unrecognised
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symptoms, the media, discussion with relatives, or a visit to the doctor. 
Without these triggers, an individual will have no perception of the 
potential seriousness of the condition being screened for, nor of their own 
vulnerability.

Perceived seriousness.
For an individual to take up the offer of a screening test they must 
consider that the consequences of having the condition and it going 
undiagnosed would be serious.

Perceived vulnerability.
According to the health belief model if an individual is to accept the offer 
of screening they must not only recognise that the condition may have a 
serious outcome if left undiagnosed but also recognise that they could be 
susceptible to developing the condition. However, perceived 
vulnerability alone may have an adverse effect on compliance unless the 
individual also believes in his/own ability to influence their fate. Non 
compliers are more likely to believe that their health is affected by factors 
beyond their control. This aspect of the health belief model has been used 
to explain the differences in compliance observed with age particularly 
those studies in which screening had been offered to subjects with a wide 
age range (Farrands et al, 1984; Verne et al, 1993). Compliance is frequently 
found to be lower at the extremes of the age range (Blalock et al, 1987; 
Farrands et al, 1984; Nichols et al, 1986). The health belief model has been 
used to explain this observation by suggesting that younger subjects do not 
perceive themselves to be at risk because of their youth and generally good 
health. In contrast, many of the very old while perceiving their 
vulnerability see little point in trying to prevent a disease they did not 
even know about because of their general ill health (Macrae et al, 1984).
The phrase "passivity and fatalism of the culture of poverty" (Pill et al, 
1988) has been used to describe the influence of social class on the 
perception of vulnerability. This class difference in attitudes to self- 
determination has been used as another way of explaining the class 
differences in compliance behaviour which have been observed. 
Informing individuals of their elevated risk because of a family history of 
colorectal cancer does not always result in increased compliance (Armitage
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et al, 1986) and even if it does, a difference in perceived risk of cancer is not 
necessarily the explanation for increased compliance (Sandler et al, 1989).

Perceived costs and benefits.
Individuals weigh up the physical, psychological and social costs and 
benefits of a particular course of action. Fears about the disease need to be 
differentiated from fears about the test, the latter being another commonly 
given reasons for non-compliance (King, 1987; Nathoo, 1988). Attenders 
are more likely to believe that a screening test can reveal disease prior to 
the appearance of symptoms and that early detection is beneficial (Gillam, 
1991). Different perceptions of the costs and benefits involved may also 
explain to an extent social class differences (Gillam, 1991). The time costs 
to individuals of health service use may be an important difference for the 
persistent inequalities in general health status between different social 
classes. For some individuals, the perceived benefits of attending for 
screening may be completely unrelated to screening, for example they may 
see the screening appointment as an opportunity to discuss other 
symptoms or family problems (Gillam, 1991).

Although in many studies it has been found that the health belief model 
is the major determinant of compliance (Macrae et al, 1984) it has been 
criticised for its reliance on the rationality of patients behaviour and this 
has lead to it having little practical value in predicting compliance. 
Moreover, those characteristics which generally describe the typical 
compiler often make them the people least likely to benefit from the 
screening largely because their life styles tend to be more compatible with 
lower risks for many of the diseases screened for (Waller et al, 1990). In 
view of the practical limitations of the health belief model it is fortunate 
that logistics also play a role in determining whether or not an individual 
can comply as these are more amenable to change.

1.9.3 Logistic obstacles to compliance
The type of logistic problems which can adversely affect compliance 
include: inaccurate population registers of eligible screenees, inaccessibility 
and lack of transport to clinic, family and work commitments during
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clinic hours, inappropriate wording of screening invitations and 
inadequate provision of clearly presented information (Gillam, 1991). A 
methodological difficulty which attends all studies of compliance 
behaviour is the difficulty in distinguishing true refusers from those who 
are ineligible or inaccessible (Elkind et al, 1990). Many studies have found 
that grossly inaccurate registers have contributed to a poor response rate. 
(Bowling and Jacobsen, 1989; Elkind et al, 1989; Elkind et al, 1990). In 
cervical screening the national screening program relies on the accuracy of 
family health service authorities' records of patients addresses. Several 
studies have shown these records to be very inaccurate especially those for 
inner city practices where patient turnover is high (Bowling and Jacobsen, 
1989; Beardow et al, 1989). It has been found that up to half the non
respondents to cervical screening invitations could not be contacted and 
that 69% of invitation letters were either inaccurate or inappropriate 
(Beardow et al, 1989). Many non-responders cannot attend because they 
have never received an invitation, usually because their address has 
changed but often because it is incorrectly described (Beardow et al, 1989). 
Up to one third of women invited for cervical screening may be ineligible; 
for example one in five women have had a hysterectomy by the age of 64 
(Gillam, 1991). A similar problem has been encountered in 
mammographie screening, in one study it was found that up to 35% of 
invitations sent were never received(McEwen et al, 1989).
Approaches to improving compliance include; a range of clinic times for 
working people, the inclusion of educational material which stress the 
preventive role of screening rather than its sole purpose being to detect 
cancer (Gillam, 1991; Marteau 1990). In a randomised trial comparing 
response rates to various methods of invitation to attend for bone 
densitometry screening the highest compliance rates were observed in the 
group sent an appointment date and time (Garton et al, 1992). 
Significantly lower rates were observed in a group sent an appointment 
but asked to telephone to confirm their intention to attend and the lowest 
rates were observed in the group asked to telephone to be given an 
appointment time (Garton et al, 1992). Very similar data has been reported 
from a trial in which various methods of invitation to perform 
Haemoccult were evaluated in the primary care setting (Nichols et al,
1986). Personal approaches from practice staff and follow-up where
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necessary may also help to overcome anxieties about the test and the 
disease (Nichols et al, 1986). Reminders by telephone or personal call are 
likely to be more effective than standard letters (Gillam, 1991).

1.9.4 Compliance with screening for bowel cancer

1.9.4 (a) Introduction
Although a large number of studies particularly from the U.K. and 
Australia have evaluated the determinants of compliance with faecal 
occult blood testing many of the factors discussed above do not apply 
because the test is performed at home and over a minimum of three days. 
In contrast, it might be predicted that many of the problems encountered 
with screening for cervical neoplasia may be encountered with flexible 
sigmoidoscopy screening. As will be discussed below there are very few 
data on screening sigmoidoscopy compliance rates in non-volunteer 
subjects and there is no data with which to compare the predictors of 
compliance with Haemoccult and flexible sigmoidoscopy screening.

1.9.4 (b) Compliance with sigmoidoscopy
There is only one study in which subjects have been randomly selected for 
FS screening from the general population and this was conducted in 
Norway (Hoff et al, 1985). In this study the names of 200 men and 200 
women aged 50-59 were randomly drawn from the population registries of 
two towns. Seven subjects were found to be ineligible with medical 
conditions precluding FS. These were substituted by a seven more 
randomly selected age and sex matched individuals. Each individual was 
sent a letter of invitation containing an appointment plus information 
about the study. The study was also publicised in the media. The initial 
compliance was 77%. At this point there was a further press release and 
reminders were sent to non-respondents. This increased the response to 
81%; 83.5% in women, and 78.5% in men (Hoff et al, 1985). A study from 
Ireland has reported a compliance rate with FS screening of 68% among 
volunteers confirmed to be eligible by interview following their response 
to a widely publicised screening study. In Israel, compliance rates with FS 
of around 50% have been achieved in volunteer populations (Rozen et al.
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1987) a rate comparable with that obtained for FOBT screening in the same 
study. In comparison, in a study of mass population screening from China 
in which eligibility was established by a team of "barefoot doctors", 12,936 
subjects were offered rigid sigmoidoscopy screening and the compliance 
was reported as 80.4% (Guomin et al, 1991). The compliance rates with 
sigmoidoscopy screening reported from the U.S. are surprisingly poor. In 
a randomised controlled trial to evaluate the efficacy of rigid 
sigmoidoscopy screening in which the study group underwent on average 
more than six multiphase check-ups and were urged at each to undergo a 
sigmoidoscopy, only 31% ever had a sigmoidoscopy (Selby and Friedman,
1988). Laville et al, (1989) found only 49% compliance with FS screening 
in a Work Site Cancer Awareness programme but this was higher than 
with FOBT. Even in the setting of screening program for a cohort of 
workers on a polypropylene manufacturing unit following the discovery 
of a cluster of colorectal cancer among workers at the unit, the response 
was only 52.5% among the 406 men offered screening (Vernon et al, 1990). 
However it must be noted that in addition to FS screening they were also 
offered a questionnaire, FOBT and double contrast barium enema. Even 
lower compliance rates (12-21% were reported in two other studies of 
reportedly high risk individuals (Bat et al, 1986, Bang et al, 1986).

As there have been no randomised studies to evaluate the effect of the 
three types of sigmoidoscope on compliance there is no evidence that the 
type of instrument would make a difference to compliance rates. 
However, if the rates of patient distress are significantly different with the 
three types of sigmoidoscope (see section 1.8.3) and if the distress 
experienced affects future compliance then it might be expected that the 
instrum ent causing fewest problems would lead to the highest 
reattendance rates.

1.9.4 (c) Faecal occult blood test screening
In the U.S.A. most trials of FOBT screening have been conducted in 

volunteer populations which explains the sometimes high compliance 
rates (75% reported (Gilbertsen et al 1980). In Europe the rates reported 
from the major randomised trials are those achieved in the general rather 
than in volunteer populations. The highest reported rates have ranged
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from between 66-67% in the Swedish and Danish trials (Kewenter et al, 
1988; Kronberg et al, 1989) to just over 53% in France and the U.K 
(Bedenne et al, 1990; Hardcastle et al, 1989). In Germany the only 
European country to run a mass screening programme the estimated 
compliance is only 14% for males and 25% for females (Gnauck, 1986).
In the U.K. the compliance rates with Haemoccult screening observed in 
studies based in primary care have varied considerably from 27% 
(Farrands et al, 1981) to 53% (Hardcastle, 1989). Most of the improvement 
in rates seen over the last decade is due to improvements in the wording 
of invitations, inclusion of educational material and most importantly use 
of reminders (Blalock et al, 1987). The latter can make an a large impact on 
compliance, rates in one study the rate was increased from 36% to 44% 
(Box et al, 1984). There have been a wealth of studies predominantly from 
the U.K. and Australia examining the determinants of compliance with 
FOBT screening. Some of these are detailed below.

The test: The physical unpleasantness of the Haemoccult test has often 
been cited as a reason for non-compliance and but less than a quarter of 
non-compliers select this as a reason in structured questionnaires 
(Farrands et al, 1984; Silman and Mitchell, 1984). Although several 
manufacturers have developed self-administered faecal occult blood tests 
which were cleaner to perform, a randomised trial in which general 
practice screenees were randomised to perform either Haemoccult, or 
either one of two self-administered guaiac based tests found no difference 
in compliance rates between the three groups (Verne et al, 1993). These 
data are consistent with the findings of other studies which have 
suggested that negative attitudes towards the test are not the main reason 
for non-compliance (Box et al, 1984; Farrands et al, 1984; Silman et al, 1984)

Dietary restriction: Despite about half of the compliers reporting that the 
dietary restrictions for Haemoccult were inconvenient (Mant et al, 1990) it 
had no adverse effect on compliance when rates were compared with a 
group of subjects randomly selected to perform Haemoccult without 
dietary restriction (Verne et al, 1993).
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The role of the health belief model in predicting compliance with 
Haemoccult screening: Macrae in 1984 found that the health belief model 
was the most important thing predicting compliance with Haemoccult 
screening. In particular, lack of perceived vulnerability seems to be a 
major obstacle to compliance with screening for colorectal neoplasia 
(Blalock et al, 1987; Silman and Mitchell, 1984). It may also explain the 
poor compliance rates observed amongst the younger (40-50) age groups 
(Farrands et al, 1984; Hardcastle et al, 1989; Hoogewerf et al, 1987; Nichols 
et al, 1986) and the elderly (Box et al, 1984; Farrands et al, 1984; Hardcastle 
et al, 1984; Million et al, 1982).
Several studies have found that one of the most highly significant 
predictors of compliance with Haemoccult is the general practice with 
which the screenees are registered (Hardcastle et al, 1989; Hoogeworf et al, 
1987 Nichols et al, 1986) or more perhaps more importantly, the 
characteristics of the screenees' primary care physician (Hoogeworf et al, 
1987).

1.9.5 Compliance with repeat screening
In contrast to FS screening, there is an absolute need for FOBT screening to 
be performed at intervals of not less than two years (Eddy et al, 1987). In 
the Nottingham study the repeat compliance levels have been 77% with 
the second round of screening and 80% with the third round (Hardcastle et 
al 1989).

1.9.6 Compliance with diagnostic examinations
In view of the non-diagnostic nature of FOBT screening tests it is essential 
that all positive results are followed up by preferably a colonoscopy or 
otherwise a barium enema plus flexible sigmoidoscopy (Winawer et al, 
1991). Little is known about compliance with these diagnostic 
examinations. In the European trials it does not appear to be a major 
problem (Bedenne et al, 1990; Hardcastle et al, 1989; Kewenter et al, 1988, 
Kronberg, 1989) and in the U.S. it is difficult to know what contribution 
the organisation of medical care makes to the poor rate of diagnostic 
follow-up frequently reported (Winawer et al, 1991).
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1.9.7 Approaches to improving compliance
Some of the lack of perceived susceptibility may be due to lack of 
knowledge about colorectal cancer. An American Cancer Society Survey 
showed disturbing public misconceptions regarding colorectal cancer. 
Thus, pubhc education may have a role to play. Halper et al (1986) 
suggested that use of a risk factor questionnaire prior to the screening 
tests would allow the health professional encouraging screening to tap 
into individuals perceptions of susceptibility based on aspects of their 
own or families medial history. This approach led to lo w e r  
appointm ent failure rates, higher compliance w ith further 
recommendations and as one would expect more positive findings. A 
completely different approach was suggested by Macrae et al, (1986) in 
which demographic and health behavioural patterns could be used to 
identify the individuals least likely to comply so that attention could be 
focused on them.

1.10 Manpower for lower gastrointestinal endoscopy - the 
problem and possible solutions

1.10.1 The problem
Although lower gastrointestinal symptoms account for about one in 
twenty five general practice consultations and rectal bleeding is 
particularly common, occurring in up to one in six of the general 
population each year (Jones and Lydeard, 1992), many G.P.s seem 
reluctant to perform digital rectal examination citing; patient 
reluctance, lack of time, or an expectation that the examination will be 
repeated as reasons (Hennigan, 1990). Moreover, this examination is 
frequently not performed properly (Dixon et al, 1990; Springall and 
Todd, 1988).
The situation with regard to instrumental examination of the sigmoid 
and rectum is even bleaker. In a survey of 403 practices in the Northern 
region of England (Rubin, 1992) of the 326 (81%) of practices who 
replied, 234 (72%) had a proctoscope, the proportion being highest in 
practices with six or more partners. In 78% of these practices the
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proctoscope was used by all the partners but in 5% of practices none of 
the partners used it at all. Only 4% of the responding practices offered 
rigid sigmoidoscopy as a surgery procedure with this being offered in a 
higher proportion (11%) of larger practices (>9,000 patients). Non of the 
practices responding to the survey offered flexible sigmoidoscopy in the 
surgery. In only 10% of practices was there at least one G.P. with 
training in the use of the proctoscope or rigid sigmoidoscope, these had 
usually gained their experience as surgical registrars. It has been 
suggested more hospital based open access facilities should be provided 
(Vellacott et al, 1987) rather than encouraging G.P.s to acquire the 
equipment and skills to perform sigmoidoscopy. Moreover, flexible 
sigmoidoscopy could be easily performed in this setting whereas it is 
largely inappropriate for the general practice surgery because of 
limitations of space and the expensive equipment needed. At present 
few G.P.s have open access to flexible sigmoidoscopy.

In the report by the Endoscopy Section Committee of the British Society 
of Gastroenterology (1987) on future requirements for colonoscopy in 
Britain it was estimated that 160 colonoscopies per 100,000 population 
would be required. This was based on 50 diagnostic colonoscopies, 50 
surveillance colonoscopies for adenoma patients (five yearly), 45 in 
patients with carcinoma to exclude synchronous neoplasia and 16 
surveillance colonoscoies for ulcerative colitis. Although the report 
described a steady increase in the numbers of endoscopy units, and in 
the numbers of colonoscopies performed on average per unit, it 
concluded that most were well below target. The report recommended 
a concerted effort to equip and train more colonoscopists. This 
recommendation was echoed by the King's Fund Forum on Cancer of 
the Colon and Rectum (1990).

1.10.2 Possible solutions
At present there are insufficient endoscopists to deal with symptomatic 
disease let alone screen asymptomatic individuals. In the United States 
it has been shown that non-endoscopist primary care physicians can 
safely perform 35 or 60 cm flexible sigmoidoscopy with diagnostic yields
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similar to experienced endoscopists (Rodney 1986; Yarborough and 
Waisbren 1985; Weissman et al 1987). Similarly nurse endoscopists can 
be trained to perform 60 cm FS to a high technical and safety standard 
(Rosevelt and Frankl 1984). This offers a solution both to the 
immediate problem of managing symptomatic patients and as a way 
that FS screening could be put into practice if it were to be found to be 
efficacious. However, the problem is not limited to the screening 
examination. The management of all those patients found to have 
colorectal adenomas presents formidable problems. Hoff (1987) 
suggested that recruiting just 100 new patients for screening 
sigmoidoscopy every year with four year follow up for those found to 
have adenomas would entail a 60% increase in the work load after eight 
years and 90% if those with multiple polyps were offered 2 yearly 
follow-up. The, only solution to this problem would appear to be 
limiting surveillance colonoscopy to screenees found to have distal 
adenomas which on histological examination are found to have high 
malignant potential (Atkin et al, 1992; Grossman et al 1989). However 
the efficacy of this approach has yet to be evaluated.

1.11 The objectives of the study
The basis for the work described in this thesis was a pilot study of the 
feasibility of performing flexible sigmoidoscopy screening in primary 
care. The rationale for performing this study was as follows. From a 
theoretical standpoint flexible sigmoidoscopy screening has greater 
potential for reducing mortality from colorectal cancer than faecal 
occult blood test screening. However, the data supporting this 
hypothesis are largely derived from studies which were of a non- 
experimental design and thus the hypothesis cannot be confidently 
accepted or refuted until the efficacy of screening by flexible 
sigmoidoscopy is evaluated within the context of a randomised 
controlled trial (Selby and Friedman, 1989). Although many obstacles to 
the evaluation of FS screening have been hypothesised (Frame, 1988) 
there is no evidence to support these being either real or 
insurmountable. However, it would be unethical, and unscientifically
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sound to launch into a trial of efficacy without first ensuring that; the 
screening test could be used with a high margin of safety, that a 
moderate to high compliance rate could be achieved and finally 
without having some idea of the performance characteristics of flexible 
sigmoidoscopy when used as a screening test in the U.K. population. 
The one certain obstacle to mass FS screening in the U.K. is a shortage 
of endoscopists. However, studies from the United States have shown 
that primary care physicians can perform flexible sigmoidoscopy with 
the same diagnostic skill as specialists (Rodney, 1986; Weissman et al,
1987). Moreover, as primary care is the ideal setting for screening 
procedures because of the special relationship between potential 
screenees and their family doctor(s) the use of G.P. endoscopists could 
overcome this problem
Therefore, the main objective of this study was to evaluate the 
feasibility of flexible sigmoidoscopy screening in primary care. The 
secondary objective to compare, within the context of a randomised 
trial, the feasibility of primary care based FS with Haemoccult (Hct) 
screening about which there is already a wealth of U.K. data (U.K. 
CCCR, 1989). Furthermore, as it has been suggested that FS and Hct 
screening tests have complementary properties in terms of neoplasia 
detection (Rozen et al, 1987) it was decided, to have a th ird  
randomisation group in which subjects were invited to perform both 
tests (HFS).
The planned outcomes of this study were as follows:
i)Comparison of response rates to the invitations in the three groups 
FS, Hct and HFS
ii) Estimates of compliance rates with flexible sigmoidoscpy among 
those actually eligible to participate.
iii) Documentation of the technical aspects of mass screening by flexible 
sigmoidoscopy in primary care.
iv) Comparison of positivity rates for the three test groups
v) Comparison of neoplasia detection rates for the three test groups
vi) Description of the spectrum of abnormalities detected by flexible 
sigmoidoscopy screening with particular reference to the histological 
features of the neoplasia detected.
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vii) An evaluation of the adverse physical and psychological effects of 
flexible sigmoidoscopy screening.

In the following chapters the design and results of the study will be 
described. The results have been divided into chapters according to the 
main outcomes of the study. Chapter 3 describes the evaluation of the 
response rates in the three randomisation groups and of compliance 
with FS. In Chapter 4 the technical and logistic aspects of performing FS 
screening in primary care have been documented. The spectrum of 
histology detected by FS screening and follow up colonoscopy is 
described in Chapter 5, together with the potential implications for 
manpower resources. Finally, in chapter 6, the results of a study to 
evaluate the physical and psychological side effects of FS screening are 
discussed.
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Chapter 2. D esign and M ethodology

2.1 Ethical Permission
This study was approved by the East Hertfordshire Ethics Committee in 
June, 1990.

2.2 Introduction
A major criticism of many screening studies is that they are run by 
specialists in specialist centres and not conducted in the setting and under 
the conditions in which screening would ultimately be performed. This 
often means that measures of compliance, feasibility and cost cannot be 
readily extrapolated to predict the outcome of screening if it were to be 
applied routinely in the general population. For this reason one of the 
main objectives was to conduct this pilot study of the feasibility of flexible 
sigmoidoscopic screening in primary care under conditions which may 
prevail if this mode of screening were to be found to be efficacious and 
become widely adopted. To this end, all administrative aspects of the 
study such as selection of patients and mailing of invitations and results 
were organised in a way which could be implemented by the practice 
given some additional short term administrative support. This 
'additional administrative support' was provided by the I.C.R.F. 
Colorectal Cancer Unit for the purposes of this study. All other aspects of 
the study were organised by the practice and the screening clinic. For 
example all the flexible sigmoidoscopy screening examinations were 
performed by one of the general practitioners, and appointment changes 
or cancellations were dealt with by the screening clinic staff.

2.3 Study Design
The main aim of this pilot study was to evaluate the feasibility of flexible 
sigmoidoscopy (FS) screening in primary care and to compare this with 
faecal occult blood test (FOBT) screening using the Haemoccult test (Hct), 
and screening by both tests together (HFS). Therefore, central to the study
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design was the randomisation of eligible subjects to one of the three 
screening options: FS , Hct, or HFS. It was decided that members of the 
same household who were eligible for screening should be randomised to 
the same test(s), at the same time. This was considered important for two 
reasons; i) to facilitate preparation, since all of the test groups required 
some sort of dietary restriction, and ii) to reduce contamination between 
the groups, as this could adversely affect our ability to detect any 
differences in compliance. Although there were obvious differences 
between the three groups, every effort was made to treat the groups in a 
similar way with respect to the method of invitation and the information 
given about colorectal neoplasia screening. The method of 
randomisation will be discussed in section 2.4.5.

2.3.1 Study size
The key parameters on which the required sample size of the study was 
estimated were compliance and predicted prevalence rates of polyps and 
adenomas which would be detected by FS screening. Sample size 
calculations were obtained by reference to Statistical tables for the design 
of clinical trials (Machin D and Campbell MJ, Blackwell Scientific 
Publications)

2.3.1 (a) Compliance
The aim was to have 90% power to be able to detect at least a 10% 
difference in compliance between FS and FOBT groups where compliance 
in one reached 50% using a two tailed test of proportion with significance 
at the 5% level. This gave a required sample size of 5, 19 per group, for a 
three way randomisation giving a total of 1557. However, as in previous 
studies FHSA practice lists had been found to be up to 30% inaccurate 
(Bowling and Jacobsen, 1989) it was estimated that to cover for this 
possibility at least 740 patients per group or 2,220 in total would be 
needed.

2.3.1 (b) Polyp and Adenoma prevalence rates
The usefulness in predicting the true polyp and adenoma prevalence 
rates in asymptomatic screenees and therefore workload of colonoscopies 
which would be generated has been limited in many of the studies of FS 
screening by their small size (Hoff et al , 1985). It was decided based on
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published figures (Goldsmith et a l , , 1977; Ibrahim et a l , 1984; Ujszaszy et 
a l , 1985) that if the true polyp prevalence rate detectable by FS screening 
was 20% it would be possible to be 95% confident of being within 4% of 
the true prevalence rate if 390 individuals were screened. Similarly, 
estimates were made of the number of subjects who would have to be 
screened to be 95% confident of being within 2% of the true prevalence of 
adenomas in the study population if the adenoma prevalence rate was 
10% or 5% (Goldsmith et al, , 1977; Ibrahim et a l , 1984; Ujszaszy et al ,
1985). This gave 870 and 460 individuals who would have to be screened 
screened respectively. These numbers of screened individuals could be 
obtained if the compliance rate with FS in the FS and HFS groups were at 
least 50%, by randomising about 1250 subjects per group if 30% of those 
randomised were subsequently found to be ineligible. The proportion of 
inéligibles is based on the results of studies of non-responders to cervical 
screening (Bowling and Jacobsen , 1989). It was decided to screen subjects 
aged 50-75 years on the basis of the increasing prevalence rates of 
adenomas over the age of 50 (Goldsmith et a l , , 1977; Ibrahim et a l , 1984; 
Ujszaszy et al , 1985; Williams et al, 1982), and the low compliance rates 
with Hct screening reported in the under 50 and over 75 year old (Blalock 
et al, 1987). Given that the number of subjects believed to be eligible for 
the study who would be aged 50 to 75 during the course of the study was 
approximately 3,750, it was decided on this basis to include all eligible 
individuals believed to be registered with the practice who would be in 
the age range. It was planned that the trial would run from September 
1990 until June 1992. In order to maximise the number of eligible subjects 
in the target age range (50-75 years), elderly subjects were flagged so that as 
they reached within three months of their 76th birthday they would be 
randomised into the trial if they had not already been. Younger patients 
were randomised as they reached 50. To facilitate this and to permit pre
randomisation exclusions to be made as appropriate during the course of 
the study subjects were randomised on a weekly basis.

2.3.2 Selection of samples of the study population for satellite studies
With the exception of younger individuals who were randomised 
towards the end of the trial just as they turned 50, all other subjects were 
randomly entered into the trial throughout its duration. This ensured 
that a subgroup of subjects chosen simply by date of entry into the trial
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but avoiding the tail end of the study which contained a disproportionate 
number of young patients, would be a random sample of the total study 
population. This method was used to select three groups of patients for 
satellite studies to:
i) Look in depth at reasons for non-compliance with FS screening.
ii) Evaluate the intangible costs of FS screening.
iii) Estimate the social class structure of the study population.

2.4 Study Population
The study was centred on one large, six partner, general practice with a 
list size of approximately 14,000 located in Welwyn, Hertfordshire. The 
proportion of 50-75 year old in the practice was 29%. Ethnic groups were 
markedly under-represented.

2.4.1 Source of patient data
Although difficulties relating to the inaccuracy of Family Health Service 
Association (FHSA) records were predicted, at the time of starting the 
study the Welwyn practice did not have a computerised age-sex register of 
patients. Therefore it was decided to obtain computerised data from the 
East Herts FHSA of all individuals who according to their records were 
registered with the practice. Once transferred to the I.C.R.F. Vax cluster, 
all individuals aged 48 to 75 were extracted and transferred to the Oracle 
data base. As it was known that the records of a significant number of 
newly registered subjects had not been passed on to the FHSA, the card 
index of new patients was reviewed and eligible patients added to the data 
base.

2.4.2 Pre-randomisation exclusions
In an attempt to identify: i) individuals no longer registered with the 
practice (those who had died or moved), and ii) those ineligible for the 
study, a computer print out of individuals in the study age range was 
reviewed by the general practitioner involved in the trial. Individuals 
were considered to be ineligible if they belonged to any of the following 
categories:
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i) Previous diagnosis of colorectal cancer.
ii) Previous diagnosis of colorectal adenomas and currently under 
surveillance.
iii) Recent (within the last two years) investigation of the colorectum by 
endoscopy or barium enema for symptoms.
iv) Previously recognised strong family history of colorectal cancer and 
under colonoscopic surveillance.
v) Severely incapacitating physical or mental disease which in the view 
of the G.P. was a contraindication to screening.

Inevitably, because of the large number of subjects, many ineligible 
individuals were missed at this first check, moreover it was realised that 
more individuals would become ineligible during the course of the study 
both pre- and post-randomisation. Continuing identification of ineligible 
subjects during the course of the study was important for two reasons; 
firstly not to offend or distress individuals or their relatives by 
inappropriately sending information about the trial; and secondly to 
obtain some measure of the magnitude of the eligible screenee 
population in order to be able to estimate the true compliance rate among 
this group. Thus several strategies were adopted:
i) New deaths were checked weekly.
ii) All the details of returns by the Post-Office, current residents or 
relatives were carefully checked and recorded.
iii) All new diagnoses of colorectal cancer or adenomas made in subjects 
presenting symptomatically before receiving an invitation to be screened 
were obtained.
iv) The weekly randomisation lists were checked by the G.P. for other 
ineligible individuals.
This strategy resulted in the ongoing identification of ineligible 
individuals both pre-and post-randomisation.
Table 2.1 describes those excluded pre-randomisation and table 2.2 
describes the age and sex distribution of the remaining 3744 individuals 
believed to be eligible for the study. Only about 5% of the total list of 48 to 
75 year old were excluded pre-randomisation. The largest group of pre
random isation exclusions were patients who had undergone 
investigation of the lower gastrointestinal tract within the previous two 
years. As will be seen in chapter 3 this is likely to reflect the special 
interest of the G.P. who performs most of the diagnostic endoscopies for
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Table 2.1

Pre-randomisation exclusions from an initial study 
population of 3933

Number and percentage of subjects excluded pre-randomisation

Reasons for exclusion
n %

Died 7 0.2

Moved away 26 0.7

Wrong date of birth 9 0.2

Diagnosis of colorectal 
cancer

17 0.4

Recent investigation of 
lower gastrointestinal 
tract*

64 1.6

Severe illness 
incompatible with 
screening

66 1.7

TOTAL 189 4.8

*Over 90% of these investigations were by endoscopy and include 
diagnostic examinations for symptoms and surveillance examinations for 
subjects with a history of adenomas or a strong family history of 
colorectal cancer.



Table 2.2

Age and sex distribution of 3744 subjects believed to be eligible to participate in the study

Number and percentage of subjects in each age band

Sex 48-54 55-59 60-64 65-69 70-75 All
n (%) n(%) n(%) n (%) n(%) n (%)

Male 515 (27.5) 422 (22.6) 372 (19.9) 309 (16.5) 252 (13.5) 1870 (100)
Female 541 (28.9) 383 (20.4) 360 (19.2) 282 (15.0) 308 (16.4) 1874(100)
All 1056 (28.2) 805 (21.5) 732 (19.6) 591 (15.8) 560 (15.0) 3744 (100)

oo
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the practice rather than the true contribution of this group to the total of 
ineligible subjects. The post randomisation exclusions are described in 
Chapter 3.

2.4.3 Symptomatic status
The remaining subjects were nominally asymptomatic meaning that they 
were not known to have presented to their G.P. with symptoms 
commonly associated with large bowel disease.

2.4.4 Social class distribution of the study population
Questions from which social class and current employment status of the 
individual and their spouse could be ascertained were incorporated into a 
questionnaire about risk factors for various diseases which is not 
described in this thesis. Although the basic questionnaire was sent to the 
same subjects to whom screening invitations were sent, the 
questionnaire was sent separately and no indication was given that there 
was any association between the two.
Questions from which social class could be ascertained were included 
only in the questionnaires sent out to subjects in the second half of the 
study. However, as described in section 2.2.3, selecting subjects simply by 
dates of randomisation would ensure that the social class data was sought 
from a random sample of the study population. The problem remained 
that the information could only obtained for individuals responding to 
the questionnaire as social class or occupation are not routinely recorded 
in the practice records. The social class of responders was ascertained by 
reference to The H.M.S.O. Classification of Occupations , 1980.

The social class data was used to compare the study population with , 1981 
Census figures for Great Britain and the towns and villages served by the 
practice (Welwyn and surrounding urban areas) (OPCS, 1981b).
For the purposes of comparing the study population with data from the 
1981 census (OPCS, 1981b) it was assumed that where there was a male in 
the household he was the head of it. His social class was noted as either 
economically inactive (retired, unemployed), or if he was in 
employment, his social class was based on his longest held employment.
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For females social class was determined by that of her husband or if she 
was not married on her own recorded information.
In table 2.3.a the social class distribution for the towns and villages 
surrounding the Welwyn practice are shown together with the same data 
for Great Britain. The data are based on a 10% sample and social class is 
based on the class of the head of the household where only economically 
active heads of households have been assigned a social class. As can be 
seen from table 2.3a, in , 1981 the population of Welwyn and surrounding 
areas had a much larger proportion of heads of households in social 
classes I and II than was seen in Great Britain. In addition, in , 1981 a 
much smaller proportion of the heads of households were economically 
inactive in Welwyn compared to Great Britain. This marked difference 
may now be substantially reduced due to rising unemployment in the 
region over the past decade. In Table 2.3.b the distribution of 
economically active status and social class of the head of household for 
the 893 responders to the social class questions is shown. The data in 
Table 2.3b is not comparable with that presented in Table 2.3a for a 
number of reasons described below. However, it was considered the best 
way of describing the social class distribution of the study population. 
Firstly, the data are likely to be biased towards the social classes of the 
responders. The response rate for the questionnaires was 66%; however, 
of the 925 responders, in 32 cases the section on occupational history was 
inadequately completed. Previous studies have shown that the highest 
response to medical surveys is usually seen amongst the upper social 
classes. Another problem stems from the fact that the data in Table 2.3.a 
are based on a sample of all adults over the age of 16 whereas the subjects 
in the study population were aged 50-75 years. Thus over one third of the 
responders from the study population were retired.

2.4.5 Randomisation
The households were stratified by the number of members of the 
household (1, 2, > 3) believed to be eligible to participate in the study, and 
block randomisation was performed using a block size of three. The 
randomisation was performed by computer, using the random number 
generator in minitab. A statistician not involved in patient care was 
responsible for the randomisation and for issuing the lists of subjects by 
randomisation group.
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Table 2.3a

Comparison of the social class distribution for the four urban 
areas; Welwyn, Codicote, Harmer Green and Tewin where most 
of the Welwyn practice patients are resident, with the 
distribution for Great Britain.

Percentage of population in households with head in social class*

Social class

Welwyn and Great Britain
surrounding urban areas

I 13.9 4.5

n 41.9 18.8

n iN 8.5 9.1

HIM 14.8 26.2

IV 5.3 12.2

V 2.4 4.1

Armed forces or 
inadequately described

0.3 2.4

Head of household 13.1 22.7
economically inactive
*Based on a 10% sample. Only economically active heads of households assigned a social 

class.

Data extracted from Key Statistics for urban areas. The South East Cities and Towns. , 

1981 Census, HMSG
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Table 2.3b

Distribution of social class for the 893 responders to the survey of 
social class

Frequency Percentage

Economically active
I 31 3.5

n 229 25.6

m  N 131 14.7

HIM 1,19 13.3

IV 23 2.6

V 2 0.2

Armed forces 2 0.2

Economically Inactive
Housewife 10 1.1

Retired 326 36.5

Unemployed 20 2.2

Social class has been assigned only to economically active males. For 
females, a male in the same household has been assumed to be the head 
of it and her social class assigned depending on his state of economic 
activity and occupation.
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The invitations and test kits were packed by members of staff at the
I.C.R.F. colorectal cancer unit. The general practitioner had no 
involvement in either the randomisation process or mail-out of 
invitations. In Table 2.4 the results of the randomisation process are 
shown as the age distribution in five age groups and percentage of males 
in each of the three screening groups.

2.5 Method of Invitation
Although it has been shown with many forms of screening that the 
highest compliance is achieved when the proposal for screening is made 
during a consultation with the G.P.(Nichols et al , 1986), several studies 
have also shown that a postal invitation can be almost as efficacious 
especially if sent to the individual by name from the G.P. him/herself 
(Hardcastle et a l,, 1989; Nichols et a l,, 1986; Verne et a l , 1993). Moreover, 
postal invitation is inexpensive and enables non-regular attenders, 
particularly those in younger age groups and men, to be contacted 
(Nichols et al, 1986).
For the above reasons, it was decided to invite subjects to perform a 
screening test(s) by post. The letters were written on practice-headed 
paper, addressed to the individual patient by name and signed by the G.P. 
(see Appendix). The aim was to keep the format of the letter and contents 
as similar as possible for the three groups in the study, although there 
were obvious differences related to the type of test(s) being offered. For 
example the letter to the FS group gave details of an appointment date 
and time which had been made. Each subject was sent a single letter of 
invitation and no reminder. Individuals in the FS and HFS groups were 
asked to telephone the screening clinic if they wished to postpone or 
cancel their appointment. They were not asked to confirm if they were 
intending to attend. This method was chosen as the one likely to achieve 
highest response although it was accepted that it could result in less than 
maximum efficiency in filling appointments. In support of this choice, a 
recent study of response rates to postal invitations to attend for bone 
scans for osteoporosis showed that the highest rates were observed in a 
group simply sent an appointment date and time; the rates were 
significantly lower when the screenees were asked to telephone to 
confirm their intention to attend although this resulted in a more cost



Table 2.4

Randomisation
grouR

Flexible
sigmoidoscopy
(PS)

Haemoccult
(HCT)

Flexible 
sigmoidoscopy 
plus Haemoccult 
(HFS)

Comparison of the age distribution by five age bands and proportion 
of males in the three screening groups following randomisation

Number of subjects and percentage of males in each age band

48-54

340 (49.7)

353 (46.7) 

363 (49.9)

55-59 60-64 65-69

290 (52.4)

254 (54.7) 

261 (50.2)

243 (49.8)

245 (50.2)

244 (52.5)

184 (54.9)

217 (50.7) 

190 (51.6)

70-75
n (% male) n (% male) n (% male) n (% male) n (% male)

192 (44.3)

176 (47.6) 

192 (43.8)

All

1249

1245

1250

VO
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effective use of clinic resources. The rate was very much lower in a group 
asked to telephone to make an appointment (Carton et al, 1992).

With the letter of invitation, each screenee was sent an explanatory 
booklet entitled "Cancer of the bowel can be cured and could be 
prevented" (see appendix). This booklet explained that cancer of the 
bowel is the second biggest cancer killer in the U.K. but that when 
diagnosed early it is almost always curable. It also explained that early 
stage cancer usually does not cause symptoms and that most cancers 
probably develop from benign polyps most of which can be removed 
without the need for an operation. The booklet then described what a 
polyp is, and who might be at risk of developing polyps. The risk factors 
suggested included: age over 50, a previous history of bowel polyps, close 
relatives of patients with cancer or polyps of the bowel. It was also 
suggested that some other conditions like breast cancer may increase the 
risk. Faecal occult blood tests and sigmoidoscopy were very briefly 
mentioned as methods for detecting asymptomatic early stage cancer and 
polyps and it was explained that since it was not known yet which 
method was better both would be compared in the practice.

2.6 The Screening Tests

2.6.1 The Haemoccult Test (Hct)
Subjects randomised to this arm of the study were asked to perform a 
three-day, six sample, diet-restricted Haemoccult test. Each individual in 
this group was sent by post a letter of invitation to perform the test, the 
Haemoccult kit with a pre-paid envelope for return of the test to the 
practice, a booklet about bowel cancer screening and a booklet explaining 
how to perform the test (see appendix for examples of letters and 
booklets).

2.6.1(a) The Haemoccult booklet
The booklet entitled "The Haemoccult Test" began by explaining that the 
test detected invisible amounts of blood in the motions. It recommended 
the avoidance of certain specified foods (known to contain high levels of 
peroxidase activity) for two days prior to the commencement of the test
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and until three samples had been collected from motions passed on 
consecutive days. It was explained that this was necessary because 
sometimes substances in the diet could give a falsely positive result. The 
booklet also suggested ways in which the faecal samples could be collected 
and explained how to complete and return the test.
A separate section was devoted to explaining the result. Screenees were 
informed that they would receive the results of their test by post and that 
while most people would have a negative result, a positive result did not 
necessarily mean that they had either cancer or any other serious bowel 
disorder. Moreover, it explained that a colonoscopy would be indicated to 
sort out a positive result but that they would be asked to see their G.P. 
first to discuss the result.

2.6.1(b) Development of the Haemoccult test
The Haemoccult test was developed without rehydration by the addition 
of hydrogen peroxide and read by a single experienced observer after 30-60 
seconds. A result was considered positive if at least one window of six 
was positive. All patients with a positive test were recalled for diagnostic 
colonoscopy. Those with a negative test result were informed by letter 
and cautioned against ignoring any possible future symptoms. No 
reminders were sent to those not returning completed tests.

2.6.2 Flexible sigmoidoscopy (FS)
Individuals randomised to FS screening were sent a letter of invitation 
containing an appointment (date and time) with the option to cancel or 
postpone, a booklet about bowel cancer screening, a sachet of Picolax 
bowel preparatiôn and a booklet describing the FS examination and how 
to prepare for it (see appendix for examples of letters and booklets).

2.6.2(a) The Flexible Sigmoidoscopy booklet
The first part of this booklet described the instrument and the 
examination. The second part described the bowel preparation which 
consisted of having a substantial breakfast the day before the examination 
followed by a clear liquids only diet with the exception of ice cream and 
clear jelly. Screenees were asked to take half the sachet of picolax at 5 p.m. 
the evening before and the second half at 7 p.m. Screenees were also 
advised to drink plenty of clear fluids until the examination to avoid 
becoming dehydrated. The screenees were warned to expect frequent
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bowel actions and that they might experience slight colic or discomfort as 
a result of taking the laxative. Screenees were informed that they would 
be given the results of the test immediately after the examination.

2.6.2(b) Choice of bowel preparation
The oral method of bowel preparation had been chosen for two reasons: 
firstly it had already been shown to give satisfactory results for outpatient 
diagnostic flexible sigmoidoscopy (Dr R. Aubrey personal 
communication) allowing polypectomy to be performed at the time of 
screening if necessary, and secondly on the basis of canvassed patient 
opinion that a laxative was preferable to enema preparation.

2.6.2(c) Informed consent
To maximise the screenees' ability to give informed consent for the 
screening examination they were sent, with the invitation two weeks 
before the appointment date, a booklet describing why screening for 
bowel cancer might be advantageous, and describing the FS examination. 
In addition, on arrival at the screening clinic, the procedure was described 
again by one of the nurses who gave the screenees the opportunity to ask 
further questions. A final opportunity for more explanation was 
provided in the endoscopy suite by the G.P. immediately prior to the 
examination. Patients were then asked to give written consent to the FS 
screening examination.

2.6.2(d) The flexible sigmoidoscopy screening examination 
All FS screening examinations were performed by one general 
practitioner. Patients were examined on a theatre trolley in the left lateral 
position. The use of interchangeable trolleys was found to be useful on 
the rare occasions that screenees needed to lie down for a short period 
after the examination so that trolleys could be exchanged without 
incurring any delay. Each examination began with abdominal palpation, 
inspection of the anus and a digital rectal examination. Then the FS was 
inserted with an attachment linked to a colour television screen so that 
the patient could watch the examination. A nurse was present to assist 
with controlling the instrument, taking biopsies, and to reassure and 
assist the screenees.
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2.6.2(e) Reporting the examination
A standard form was used for reporting the results to encourage 
consistency and completeness of data reporting. The data sheet contained 
information on the type and adequacy of preparation, time required for 
the examination, depth of insertion of the instrument (indicated 
anatomically on a diagram and in cm from the anus), endoscopic surgical 
procedures performed and reasons for premature termination of the 
examination. The latter were recorded as technical or patient reasons. 
Technical reasons included problems with the instruments, faecal 
obstruction, or an anatomically difficult colorectum. Patient reasons 
included severe discomfort or pain, or signs of vagal overstimulation 
including sweating, pallor, nausea or syncope.
The quality of the preparation was rated on a scale of one to four where 
one, two three, and four represented excellent, good, satisfactory and poor 
preparations respectively. An "excellent" preparation meant that no stool 
or fluid were present. A "good" preparation rating meant that some 
residual liquid or stool was present which could be handled with the 
suction capability of the instrument. If it was rated adequate this meant 
that the examination could be accomplished with difficulty due to 
residual stool. A "poor" preparation meant that the examination could 
not be done satisfactorily due to excess faeces being present. Patients with 
a poor bowel preparation were not rescheduled but considered a failure of 
the screening test.

2.6.2(f) The examination
The aim of the FS screening examination was to reach at least the distal 
descending colon without causing significant risk or distress to the 
screenee. As the definition of a positive result will have marked 
repercussions for all parameters used to assess the validity of a screening 
test, two definitions of a positive result were initially considered:
i) The clinical detection of a polyp or cancer.
ii) A histology report giving a diagnosis of adenoma or carcinoma.

However for purely practical reasons the first definition was the easier to 
apply. The protocol for management of positive findings (polyps or 
cancer) was as follows:
i) Where small (<5mm) polyps were noted which appeared 
endoscopically to be hyperplastic, polypectomy was performed at the
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screening examination and the polyps were sent for histology. If the 
clinical suspicion of hyperplastic polyp(s) was confirmed no further 
action was taken, while if an adenoma was reported the patient was to be 
recalled for colonoscopy.
ii) If a clinical diagnosis of cancer or adenoma too large to be removed 
safely endoscopically was made, biopsies were taken and the patient 
referred to a surgeon.
iii) Where a large (>5mm) polyp was seen, or at least one polyp was 
suspected to be an adenoma, the screenee was recalled for colonoscopy for 
removal of all polyps.
iv) If either the screenee indicated that he/she was unlikely to return for 
diagnostic colonoscopy for removal of polyps, or if the screenee (in the 
opinion of the G.P.) had a medical condition which would incur an 
inappropriately high risk if the subject was sedated for colonoscopy, 
polypectomy was performed during the screening examination

Although in a screening examination only the finding of a polyp or 
cancer constituted a positive result, these were not the only abnormalities 
detected. Some abnormalities required no further management such as 
haemorrhoids or diverticular disease. In contrast other abnormal 
findings, such as the observation of fresh blood in the lumen or detection 
of patches of inflamed appearing mucosa, did necessitate further 
management. This took the form of extended sigmoidoscopy or 
colonoscopy with or without biopsy in the cases of luminal blood and 
biopsy at flexible sigmoidoscopy in the cases of inflamed looking sigmoid 
or rectal mucosa.
Once a decision was made to refer the screenee to a surgeon or recall 
them for colonoscopy (see below) the screening examination was 
discontinued.
Where appropriate, abnormalities detected during the FS screening 
examination were pointed out to the screenee on the television screen. 
This was felt to be a useful adjunct to explaining the results of the 
examination. On completion of the screening examination all subjects 
were told the results of their test by the doctor. In those with a positive 
test the need for histology and or colonoscopy was explained. Screenees 
with a negative examination were cautioned about the incomplete nature 
of the FS screening examination with respect to the duration of 
protection (if any) which may be afforded by a negative examination. For
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these reasons, screenees were urged not to ignore any possible future 
symptoms. No reminders were sent routinely to screenees not attending 
for screening.
In a subsample of screenees (see section 2.9) telephone contact was made 
with non-responders in order to ascertain reasons for non-attendance. 
During the course of the conversation a further appointment was offered.

2.6.3 The Haemoccult/flexible sigmoidoscopy group (HFS)
Screenees in this group were invited to perform both tests. As in both 
Haemoccult and FS groups, a postal invitation was sent which contained 
information about both tests as described above in sections 2.6.1(a) and 
2.6.2(a). Subjects were asked to return the completed Haemoccult test 
prior to attending for FS screening. The Haemoccult was developed as 
detailed above, blind to the results of the FS examination. Similarly, the 
flexible sigmoidoscopy examination was performed blind to the results of 
the Haemoccult test. Screenees were recalled for colonoscopy either if the 
Haemoccult result was positive or if the findings at the FS screening 
examination fulfilled the criteria described above.
As in the FS group no reminders were sent routinely, although a 
subsample of non-responders were contacted by telephone and offered a 
further appointment.

2.7 The screening clinic
The FS screening clinic was held at the local cottage hospital. Every effort 
was made to run the clinic for 'healthy screenees', in other words not to 
treat screenees as 'patients' and to be as flexible as possible with the 
arrangements to enable working people in particular to attend. All the 
endoscopies were performed by a single G.P. Screening clinics ran from 9 
a.m. to 12.30 and from 13.30 to 16.00 once a week. As we did not request 
confirmation of intention to attend for screening, during the early stages 
of the study the proportions of individuals attending for their 
appointment as booked, phoning or writing to refuse or to request a 
further appointment were assessed in order to estimate the capacity for 
over-booking so that efficiency could be maximised. Eventually it was 
found that by sending 48 first-time invitations and booking in a few 
postponements for each day of the clinic a stable state was reached in
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which on average between 20 and 24 individuals were screened per day. 
This was found to be an optimal number.
The support team consisted of three nurses - a sister, staff nurse and 
auxiliary - who admitted the screenees, assisted in theatre and cleaned the 
endoscopes. To achieve the large number of examinations per session it 
was found that at least six endoscopes were needed because of the 
necessary length of time taken to clean the instruments. Although the 
aim had been to use only 60 cm flexible sigmoidoscopes, only four were 
available, so colonoscopes were used to make up the number. These 
were used in the same way as the flexible sigmoidoscopes, and a length of 
not more 60 cm was inserted. Cleaning the endoscopes manually was a 
major time limiting factor which was overcome by the use of an 
automatic washing machine which could clean two endoscopes 
simultaneously. Volunteers also played a vital role in the smooth 
running of the clinic; greeting screenees, showing them where to change 
and providing them with refreshments afterwards.
A recovery area was available for the small numbers of screenees needing 
to lie down immediately after the examination.

2.8 Follow-up diagnosis

2.8.1 Colonoscopy
Diagnostic colonoscopy was performed on positive cases as defined above. 
All patients with a positive test requiring colonoscopy were offered an 
appointment within four weeks of their screening examination to try and 
curtail the duration of any anxiety. Colonoscopy was performed by the 
same G.P., Dr R. Aubrey, in the same setting and under similar 
conditions to the FS screening examination. The main differences, apart 
from the depth of insertion of the instrument, were in the bowel 
preparation, which was more intensive, and the use of sedative, analgesic 
and antispasmodic drugs during the procedure. The aim of the diagnostic 
colonoscopy was to examine the entire colon and rectum and remove all 
polyps found for histology. In practice, as the patient's safety was the 
foremost consideration, it was not always possible for a variety of reasons 
to perform a total colonoscopy. Although many of the individuals in 
whom the first colonoscopy post-screening was incomplete have
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subsequently undergone more extensive examinations, these data are 
incomplete and therefore only the results of the first colonoscopy will be 
discussed. The results were recorded in a standard format similar to that 
for the FS examination but covering the entire colorectum. The results of 
the technical aspects and clinical findings of the colonoscopies are 
summarised in chapter 4 and the results of histology of the polyps 
removed are described in chapter 5.

2.8.2 Histopathology
A single consultant pathologist at St. Mark's Hospital was responsible for 
the histological reporting of all specimens removed during the study. 
The size of polyps was confirmed by measuring the maximal diameter of 
the fixed specimen and was categorised as <5 mm, 5-9 mm and > 10mm. 
Adenomas were classified on the basis of histologic features, according to 
the criteria of the World Health Organisation (Morson and Sobin, 1976), 
as tubular, tubulovillous, or villous. Dysplasia was graded as mild, 
moderate, or severe (Konishi and Morson , 1982).
The results of the histological examination of all specimens removed as a 
result of the study are described in Chapter 5.

2.9 Telephone survey of non-responders to FS screening
Studies of non-compliance with Haemoccult screening have been well 
reviewed by Blalock et al (1987). As this was a pilot study of the feasibility 
of FS screening, and one of the major forecast obstacles was compliance, it 
was felt important to elucidate some of the reasons for non-compliance 
with FS screening. Following a preliminary analysis of response based on 
the early part of the study, it was felt that among those invited who had 
neither attended for FS screening, nor refused, there may be a significant 
proportion of subjects who were ineligible for the study but had not been 
identified pre-randomisation. Therefore a telephone survey of non
responders to an invitation to attend for FS screening was conducted on a 
random sample (see section 2.2.3) of the study population. The group of 
non-responders was selected by virtue of being randomised during the 
first 33 weeks of the study.
The aims were:
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i) To ascertain whether the individuals existed.
ii)Whether the individual was eligible for the study.
iii)To offer a second appointment and evaluate the effect this telephone 
reminder had on compliance.
iv)To examine the reasons for not accepting the telephone offer of an 
appointment to attend for FS.
The sample from which the non-responders were drawn comprised the 
first 538 and 525 individuals randomised to FS and HFS groups 
respectively at the beginning of the study. Compliers with the FS test in 
the FS only group, or either FS or Hct in the HFS group, were excluded, as 
were individuals already found to fulfil exclusion criteria or to have 
already categorically refused. This left 184 and 176 subjects in the FS and 
HFS groups respectively about whom nothing was known. A trained 
volunteer obtained telephone numbers from the local directory or from 
the practice. Telephone contact could not be made with 25 individuals. 
The volunteer underwent a brief training period and used a structured 
questionnaire (see appendix) during the interview. For each household 
at least two attempts at telephone contact were made, at least one of 
which was during the evening to avoid missing working people. In 
many cases up to five attempts were made.
The results will be discussed in Chapter 3.

2.10 The intangible costs of screening by flexible sigmoidoscopy.
The term intangible costs is used to describe the adverse physical and 
psychological effects associated with a medical procedure. Although 
flexible sigmoidoscopy is an invasive procedure, and has been widely 
used as a screening test in the United States, nothing is known about the 
intangible costs associated with its use especially in the general 
population as opposed to in volunteers. It was felt that an evaluation of 
the feasibility of FS screening would be incomplete without an attempt to 
measure some of the physical and psychological morbidity associated 
with taking part in this type of screening especially since studies of other 
screening modalities have shown that large numbers of screenees may 
suffer short term adverse effects (Marteau , 1989).
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2.10.1 Design
The aim of this study was a prospective evaluation of some of the 
intangible costs of FS screening. It was decided to limit the evaluation to 
the screening procedure itself rather than including an evaluation of the 
effects of colonoscopy in positives, since some information was already 
available on the latter (Mant et al, 1990). To this end the screening 
procedure was divided into three phases:
i) The preparatory period which included receipt of the invitation, the 
bowel preparation and the wait for the test.
ii) The screening examination itself.
iii) The period of twenty four hours after the screening examination.
A series of four questionnaires was used to measure changes in anxiety 
and to attempt to quantify the magnitude of any adverse physical effects. 
The questions on physical morbidity were selected following discussion 
with the team running the screening clinic and based on their 
observations of the screenees' comments and problems during the first 
half of the study.
The analyses have been performed only on the data obtained form 
screenees who completed all four questionnaires. For many of the 
analyses the screenees were grouped according to outcome, in other 
words whether or not a polyp(s) was detected.

2.10.2 Study group
Since the purpose of the first intangible costs questionnaire (Ql) was to 
assess the baseline characteristics of the study population, especially with 
respect to state anxiety and attitudes to screening it was decided to send 
this prior to the risk factor questionnaire (described in section 2.4.4) and 
prior to any communication about screening. The Ql questionnaire was 
presented as a health questionnaire evaluating how "Our physical health 
may be determined by the way we feel about ourselves". As the 
randomisation for this group of patients would be performed weekly 
over the subsequent months it was not possible to select out those who 
would be invited for FS or HFS screening. As described above in section 
2.2.3, a group containing a random sample of the whole study population 
could be selected simply by date of entry into the study. Therefore, this 
method was used to identify a group of approximately 1600 individuals 
pre-randomisation from which it was expected that about 400 would
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attend for FS screening from the FS and HFS groups. The Ql was sent to 
all subjects in the group identified above. Subsequently however, all 
screenees from this group who attended for FS screening should have 
been asked by the clinic staff to complete the series of Q2, Q3 and Q4. At 
the clinic there was more opportunity for staff to explain the need to 
assess any side effects of the screening and to encourage response.

2.10.3 Measurement of anxiety and its sequelae
Since the object of the study was to compare transient alterations in 
anxiety and to provide some comparability with studies of the 
psychological morbidity of other screening tests it was decided to use the 
Spielberger Trait Anxiety Inventory Score as one of the assessments 
(Spielberger , 1970). A shortened version of this has recently been devised 
and validated in a trial of antenatal screening (Marteau and Bekker, 1993). 
This shortened version was used because it has the obvious benefit of 
using only six questions instead of the usual twenty to obtain a score, and 
thus is more suitable for frequently repeated use in the same individuals 
where facilitating continued compliance is a major issue. General levels 
of anxiety and specific anxieties were also assessed on a seven point scale 
which ranged from "not at all anxious" at one end to "extremely anxious: 
at the other (Marteau et a l , 1990). This type of question was included in 
the questionnaire administered immediately prior to the screening 
examination and in both questionnaires used after the examination 
(Q2,Q3,Q4). A four point scale, ranging from "not at all" to "very much", 
was also used to rate screenees' opinions about the extent to which they 
had been made anxious about the examination, and the extent to which 
worry about it had affected their sleep, daily life, or family relationships. 
Using the same scale screenees were also asked to rate how embarrassed 
they had felt during the examination and to what extent they had felt in 
control of what was happening.

2.10.4 Measuring the physical side-effects of FS screening
The same four point scale described above, was used to rate the 
experience of adverse physical effects. The screenees were asked to record 
their personal experience in response to a series of specific questions on 
the four point scale. The questions were linked to the three phases of the
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screening process and included questions about: i) side effects resulting 
from the oral bowel preparation, such as abdominal discomfort and 
incontinence, ii) the FS examination itself and iii) the after-effects of the 
laxative and examination.

2.10.5 The Questionnaires

2.10.5(a) Ql: The baseline assessment of state anxiety 
This questionnaire, designed to collect baseline information, was sent by 
post together with a business reply envelope for its return, to all members 
of the study group prior to randomisation. No reminders were sent to 
those not responding. This questionnaire consisted of Spielberger 20 item 
trait anxiety and 6 item state anxiety inventories (Marteau and Bekker, 
1993; Spielberger et al, 1970). It also contained questions on current past 
and future perceptions of own general health and perceived risk of 
developing a variety of diseases as well as on attitudes towards screening. 
Several free text questions whose answers will not be analysed were 
interposed to make the questionnaire more interesting and appealing to 
the study subjects.

2.10.5(b) Q2: Pre-sigmoidoscopy
All screenees selected for the study of intangible costs who attended for 
flexible sigmoidoscopy were asked to complete this questionnaire prior to 
their examination. The questionnaire consisted of a 6 item Spielberger 
state anxiety inventory, and a series of three questions for which the 
subjects were asked to rate their general anxiety, and specific anxiety about 
the test and what the doctor might find on a seven point scale described 
in section 2.10.3. In the rest of the questions the screenee was asked to 
indicate on a four point scale (as described above) their personal 
experiences of the physical side-effects and inconvenience associated with 
the bowel preparation.

2.10.5(c) Q3 Immediately post-sigmoidoscopy
Screenees were asked to complete this questionnaire immediately after 
the screening examination. In this questionnaire the 6 item Spielberger 
state anxiety inventory, and questions about the individual's general
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level of anxiety and test-related were repeated. Only those found to have 
polyps were asked how anxious they felt about what the doctor might 
have found. All patients were asked to rate how reassured they felt on a 
seven point scale ranging from one, "not at all", to seven, "extremely 
reassured". In addition screenees were asked to rate their experiences of 
physical side effects during the examination on a four point scale as 
described above (section 2.10.4). They were also asked whether they had 
found the examination better or worse than expected and what their 
attitude would be to being re-screened.

2.10.5(d) Q4: Twenty four hours post-sigmoidoscopy
Screenees were given this questionnaire on discharge from the clinic and 
were asked to complete it twenty four hours after the examination. The 
questionnaire repeated the 6 item Spielberger state anxiety inventory and 
seven point response questions about general and specific anxieties. As 
in the two previous questionnaires (Q2 and Q3), a four point scale was 
used for screenees to rate physical morbidity experienced during the 
twenty-four hour period after the examination. In addition, screenees 
were asked to report the duration of side effects post-examination. They 
were asked specifically about discomfort, pain, diarrhoea and 
incontinence of flatus.

Z ll The logistics of FS screening
In addition to collecting data on the physical and psychological 
consequences of participating in FS screening, it was felt important to 
collect data about the screenees' experience which could be used to 
improve the organisation of a similar screening clinic in the future. 
Thus, using questionnaires Q2, Q3, Q4 described in section 2.10, the 
opportunity was taken to collect information on the logistics of attending 
the FS screening clinic. For example screenees were asked to record how 
far they had travelled to and from the clinic, by what mode of transport, 
and how much time (working and leisure) was spent in preparing for and 
attending the clinic. Screenees were also asked whether they would have 
liked more or clearer information, whether the staff had been helpful, 
and whether they were pleased to have been able to watch the 
examination on television.



105

2.12 Data base
The data were stored on an Oracle data base on the Imperial Cancer 
Research Fund Vax Cluster. A system of file protection by personal 
password was used to hold named patient data.

2.13 Statistical Analysis
The varied nature of the data collected in this study necessitated the use 
of a selection of statistical methods. The methods of data analysis used 
will be discussed where appropriate in the chapters of results.
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Chapter 3. Response and Compliance

3.1 Introduction
In 1986 Macrae suggested that "non-compliance in screening programmes for 
colorectal cancer is likely to be the most important factor limiting the impact 
of screening on mortality". This statement was made with reference to 
screening by faecal occult blood tests; however, if flexible sigmoidoscopy 
screening were to be found to be efficacious poor compliance would also 
seriously limit its effectiveness in preventing colorectal cancer mortality.
In the medical literature two terms - response and compliance - are used 
often interchangeably to describe the rate of response to a request or 
invitation. Compliance is also used to refer to adherence to a particular 
regimen or recommendation. In this chapter the term ’response' will be used 
to describe the proportions of subjects returning Haemoccult tests or 
attending for FS appointments. The term 'compliance' will be limited to an 
estimate of the proportions of subjects attending for FS appointments of 
those who appeared to be eligible to attend. In other words, in estimating 
compliance rates, the denominator will be the respective number of 
invitations sent minus the number of individuals discovered post
randomisation not to be eligible for the study.
In the UK, many clinicians believe that response rates to flexible 
sigmoidoscopy screening would be low. One of the main aims of this study 
was to test the validity of this belief by:
i) evaluating the response rate to an invitation to attend for flexible 
sigmoidoscopy screening in a randomly selected group of 50-75 year old 
asymptomatic subjects
ii) testing the null hypothesis that the response rate to flexible 
sigmoidoscopy screening is no different to that achievable with Haemoccult, 
or by both tests combined if similar methods of invitation and no reminders 
are used for all three groups
iii) estimating the highest compliance rate achievable with flexible 
sigmoidoscopy screening if screenees are carefully selected for eligibility and 
non-responders receive a telephone call to encourage them to attend.
In this chapter the results of these investigations will be discussed, together 
with their implications.
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3.2. Responses to the invitations in the three randomisation 
groups
In total, 3,744 subjects were believed to be eligible for the study and 
randomised by household to one of the three test group as described in 
Chapter 2. In Table 2.4, it can be seen that the randomisation process 
resulted in approximately equal sized groups with similar age and sex 
distributions. Initial response rates were calculated by dividing the number 
of responders per group by the number of invitations sent. Some subjects 
randomised to the combined flexible sigmoidoscopy and Haemoccult group 
(HFS) performed only one of the tests. The numbers of subjects responding 
in each group are shown in Table 3.1. Two response rates have been 
calculated for the HFS group; the first considers only those subjects who 
performed both tests as true responders and the second considers any type 
of response, in other words performance of both or only one of the tests, as 
valid. The clinically important comparisons in response rates for the groups 
are compared in a series of paired analyses in Table 3.2. For each 
comparison 95% confidence limits (95% C.I.) for the difference in observed 
response rates have been calculated and the z test has been used to test the 
null hypothesis that there is no difference between the true population 
response rates. The response rate in the flexible sigmoidoscopy group was 
46.6% and when compared with 31.6% in the Haemoccult only group the 
difference in response rates of 15% (95% C.I. for the difference 11.1-18.9%) 
was highly significant at the 0.01% level. A similar difference was found 
when compliance with FS was compared with response in the combined 
group if only those individuals performing both tests were considered to be 
true responders. In this case the response rate for the combined group was 
30.1% and the difference between this and the rate for the FS only group of 
16.5% (95%C.I. for the difference 12.6-20.4%) was highly significant at the 
0.1% level.
Even if the definition of a valid response in the HFS group was extended to 
include performance of both or either of the two tests, the response rate of 
39.5% was still significantly lower (7.1%, 95% C.I. for the difference 3.1-
11.1%) than in the FS only group (p<0.001). The response rates in the 
Haemoccult only group and the combined group did not differ if only those 
in the combined group performing both tests were considered true 
compliers. However, there was a significant difference between the response 
rates for the combined group (any combination of test(s) and the Haemoccult 
group of 7.9% (95% C.I. 4.1-11.7%) (p<0.001).
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Table 3.1

Numbers and percent of subjects responding to an invitation to 
be screened in each test group

n %

FS (N=1249) 582 46.6

H(N=1245) 393 31.6

HFS (N=1250)
Both tests 376 30.1

FS only 94
H only 24
HFS any combination 494 39.5



Table 3.2

Comparison of the response rates

Comparison groups Response rate Difference in response 
rate and 95% C.I. for 

difference

Z value for 
comparison

p value

*FS vs HCT 
*FS vs HFS (both) 
^FS vs HFS 
(any combination) 
’̂ HCT vs HFS 
(any combination)

46.6 vs 31.6
46.6 vs 30.1
46.6 vs 39.5

31.6 vs 39.5

15.0% (11.1-18.9) 
16.5% (12.6-20.4) 
7.1% (3.1-11.1)

7.9% (4.1-11.7)

7.69
8.51
3.59

4.11

p<0.001
p<0.001
p<0.001

p<0.001

*Using tables for comparing two binomial proportions there was 99% power to detect significant differences as large as those found in the comparisons 

marked*.

^There is 75% power to detect a significant difference in this comparison.
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During the course of the study it was found that a significant proportion of 
the invitations had been sent inappropriately to individuals no longer on the 
practice list or to individuals with medical reasons for ineligibility. In the 
next section, improved estimates of attainable response rates will be 
described in which account has been taken of the first estimate of the number 
of subjects who had been sent invitations but who were in fact ineligible for 
the study.

3.3 Subjects found to be ineligible post-randomisation
The inaccuracies of practice lists held by the Family Health Services 
Associations (FHSAs) have been widely reported (Bowling and Jacobsen, 
1989; Elkind et al, 1989; Elkind et al, 1990). However, at the time of 
designing the study the only computerised list of subjects registered with the 
practice was the one held by the East Herts FHSA. To reduce the 
inaccuracies prior to randomisation, the list of subjects who, according to 
their dates of birth, appeared eligible for the study was checked by the G.P. 
In total 189 subjects were found to be ineligible and they have been excluded. 
These pre-randomisation exclusions have been described in Table 2.1.
It was predicted that more ineligible subjects would be discovered during 
the course of the study. To quantify the magnitude of the ineligible 
population several systems were set up to record notifications of ineligible 
subjects. These included retention of all returned kits and letters, and use of 
a specially designed form to record all telephone conversations regarding the 
study.

Information about ineligible subjects came from several sources of which the 
most important was the Post-Office which returned kits in which the address 
was incorrect or if the invited screenee was not known at the address. In a 
smaller proportion of cases either the individuals themselves or their 
relatives telephoned or wrote to the practice to explain their ineligibility. All 
the data from returns and telephone calls were collated and the reason for 
ineligibility coded according to the groups described in Table 3.3. The 
numbers of subjects found to be ineligible per group and the actual criteria 
for ineligibility are shown in Table 3.3. The first point of interest is that it 
appears that in all three groups more invitations were sent inappropriately
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Table 3.3

Ineligibility criteria and numbers of subjects per test group 
discovered to fulfil these criteria post-randomisation

FS
Test group 

Hct HFS
Ineligibility criteria 
List errors
No such address 5 7 9
Not at address 47 68 79
Died 8 7 10
Date of birth incorrect 1 - 3
Subtotal 61 82 101

Medical reasons
Colorectal cancer 1 2 2
Recent lower G.F investigation 18 20 28
Other severe illness 17 6 16
Subtotal 36 28 46

TOTAL 97 110 147

*This group includes subjects who had undergone an examination of the 
lower gastrointestinal tract within the previous two years.
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as a result of list errors than because of unknown medical reasons. This is 
probably at least in part artifactual resulting from the identification of a 
disproportionately large number of medically ineligible individuals by the 
G.P. pre-randomisation (see section 2.4.2).
Table 3.4 summarises the numbers of screenees per group who were sent 
invitations and the respective numbers of subjects found to be ineligible 
post-randomisation. It can be seen that, although the total numbers 
randomised to each group were similar, the number of ineligible subjects 
was much greater in the HFS group than either the Hct or FS groups. There 
also appeared to be more ineligible subjects in the Hct than the FS group. A 
test of global heterogeneity performed on the data in this Table gave chi 
square = 12.477 on 2 d.f. p=0.006. In other words there is a significant 
difference in the proportions of ineligible subjects between the groups. 
Examination of the data provides no obvious explanation for the observed 
differences. The numbers of ineligible subjects in the HFS group are highest 
in both list error and medical reason subgroups. Considering that subjects 
had been randomly allocated to the three test groups and that the age and 
sex distributions of all three groups were similar it is possible that this 
significant difference between groups of subjects found to be ineligible arose 
by chance, though the probability of this explanation is 6 in 1,000.

3.4 Corrected response rates
Using the data above, corrected response rates have been calculated for each 
group by subtracting the number of subjects found to be ineligible from the 
number of invitations sent and dividing the number of responders by this 
value. The purpose of this exercise was to get a better idea of the response 
rates which could be expected in a similar setting if the practice lists were 
more accurate. This is based on the assumption that the individuals 
identified as ineligible post- randomisation should not have been sent 
invitations to be screened. The corrected response rates and their derivation 
are shown in Table 3.5 and the differences in corrected response rates 
between the groups are shown in Table 3.6. With the correction to the 
denominators described above, the response rate in the flexible 
sigmoidoscopy group reached just over 50%. Despite the imbalance in the 
numbers of subjects found post-randomisation to be ineligible between the 
groups, the corrected response rates remained significantly different, being 
highest in the flexible sigmoidoscopy group and similar in the Haemoccult
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Table 3.4

Summary of numbers of subjects found to be ineligible to 
participate in screening post-randomisation

Test group Total
FS HCT HFS

Ineligible 97 110 147 354

Eligible 1152 1135 1103 3390

TOTAL 1249 1245 1250 3744



Table 3.5

Corrected response rates after exclusion of subjects found to be ineligible post-randomisation

Test group Number randomised Number found to be Number responding Corrected response rate^ 
per test group ineligible post- (%)

randomisation

FS 1249 97 582 50.5
H 1245 110 393 34.6
HFS (both tests)b 1250 147 376 34.1
Any combination^ 1250 147 494 44.7

 ̂Corrected response rate calculated as the number of subjects responding divided by the number originally randomised minus the number found to be 

ineligible post-randomisation.

The corrected response rate for the HFS group has been calculated assuming compliance with both testŝ  ̂and any combination of the two tests .̂



Table 3.6

Comparison of the corrected response rates

Comparison groups Corrected response 
rate

Difference in 
corrected response 

rate and 95% C.I. for 
difference

Z value for 
comparison

p value

*FS vs H
’̂ FS vs HFS (both) 
^FS vs HFS 
(any combination) 
’̂ H vs HFS 
(any combination)

50.5 vs 34.6
50.5 vs 34.1
34.6 vs 44.7

34.6 vs 44.7

15.9% (11.8-20.0) 
16.4% (12.2-20.6) 
5.8% (1.6-10.0)

10.1% (6.0-14.2)

7.68
7.88
2.76

4.92

p«0.001
p«0.001
p<0.001

p«0.001

*Using tables for comparing two binomial proportions there is 99% power to detect a 15% difference at the 5% level in a two-sided test for these 

comparisons. '^There is 75% power to detect a 5% difference at the 5% level in a two sided test for this comparison.

LA
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and the combined groups (only response to both tests considered to be 
valid). As in section 3.2.2 above, if performing any test combination in the 
HFS group was considered to be valid, then the corrected response rate for 
the combined group was intermediate between the FS only and Haemoccult 
only groups.

3.5 Results of the telephone survey of non-responders
In addition to the data described above on ineligibility, a proportion of 
subjects in each group telephoned or wrote to advise the practice or 
screening clinic that they would not be performing the test(s) which had 
been offered, in other words to refuse screening.
There were more in the two groups invited to perform FS screening. This 
may have been because they felt that their appointment could be offered to 
someone else. However, there still remained a large proportion of screenees 
about whom nothing was known. These were individuals who had not 
responded to their invitation to be screened, had refused outright or had 
been found to be ineligible. Although there have been many studies of the 
reasons for non-compliance with Haemoccult screening there are no such 
data for FS screening. Therefore, as this was a pilot study of the feasibility of 
FS screening, and one of the major forecast obstacles to screening was 
compliance, it was considered important to elucidate reasons for non- 
compliance and to see whether eligible subjects would attend if a second 
appointment was offered. To do this a random sample of subjects invited to 
undergo FS or HFS screening were selected. Those who had responded, 
refused or had been found to be ineligible were excluded. The remaining 
individuals about whom nothing was known, were surveyed by telephone. 
The methods have been described in full in Chapter 2, section 2.9.

The sample comprised the first 538 and 525 individuals randomised to FS 
and HFS groups respectively at the beginning of the study. The sample was 
selected by simply taking all subjects randomised in the first 33 weeks of the 
study and because subjects were randomised into the trial weekly this 
ensured that the sample was a random selection of all those randomised to 
FS or HFS groups. To obtain a list of the individuals about whom nothing 
was known with respect to their willingness or ability to attend for FS, the 
following groups were excluded:
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i) 246 subjects who attended for screening from the FS only group, and 
217 subjects who performed either FS or Hct or both in the HFS group.

ii) Individuals already found to fulfil the exclusion criteria, 39 from the 
FS group and 63 from the HFS group.

iii) Individuals who had written or telephoned to categorically refuse,
69 (12.8%) in the FS group and 69 (13.1%) in the HFS group.
This left 184 subjects in the FS group and 176 in the HFS group about whom 
nothing was known. A trained volunteer obtained telephone numbers from 
the local directory or from the practice and used a structured questionnaire 
during the interview as described in section 2.9. Telephone contact could not 
be made with 25 individuals; 15 in the FS group and 10 in the HFS group.

The responses to the telephone survey have been grouped as follows:
I) The subjects agreed to have a second appointment made, 
n) The subjects were found to be ineligible for screening, 
m) The subjects declined to attend.

The numbers and proportions of subjects falling into each group and the 
subcategories of reasons are shown in Table 3.7.

3.5.1 New appointments
Of those subjects with whom telephone contact was made, new 
appointments were agreed in principal with 53 (31%) subjects from the FS 
group and 49 (30%) from the HFS group. Of these, 32 (60%) attended for FS 
screening from the FS group and 32 (65%) attended from the HFS group. Of 
the 32 who attended from the HFS group, 25 also did a Haemoccult test. A 
further 17 subjects in the HFS group elected to perform only the Haemoccult 
test having agreed in principle to perform both tests. This meant that all of 
those in the HFS group who agreed to have a new appointment made did at 
least one of the two screening tests even if they did not attend for FS 
screening. The interviewer reported that many of the subjects who agreed to 
have a second appointment made were glad to be given a second 
opportunity as they had been unable to keep the previous appointment 
because of coincident major life events such as illness, loss of a close relative 
or recent redundancy.



Table 3.7

Results of a telephone survey of non-responders from a random sample of subjects invited to be screened by 
flexible sigmoidoscopy or by flexible sigmoidoscopy plus Haemoccult combined

FS (N=169) HFS (N=166)
n % n %

Action or reasons for non-compliance 

I Made another appointment 53 31 49 30
II Ineligible
Other medical condition 12 7 13 8
Too old 12 7 6 4
Recent lower G.I. investigation 8 5 6 4
Moved 16 9 7 4
Died 1 0.6 - -

Total 49 28.6 32 20
III Declined to attend 
Unable to make time 10 6 6 4
No transport 1 0.6 - -

Looks after a frail partner 4 2 1 0.6
Problem with preparation 3 2 2 1
Does not like idea of test 26 15 32 19
Afraid of what FS might find 8 5 2 1
Avoids medical intervention 1 0.6 3 2
Not interested 7 4 18 11
Life events 3 2 10 6
Declined to give reasons 4 2 11 7
Total 67 39.2 85 51.6 OO
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3.5.2 Individuals found to be ineligible
Although meticulous records had been kept of all those subjects found post 
randomisation to be ineligible for the study, as might be expected some of 
the non-responders also were found to be ineligible for screening.
The following subcategories of reasons for non-response were grouped 
together to estimate the proportion of those screenees unaccounted for who 
were in fact ineligible:

i) too old (over age 75)
ii) lower gastrointestinal investigation within two years of the first

invitation to be screened
iii) moved away from the practice
iv) died prior to first invitation.

It should be noted that as the telephone survey was conducted at long as six 
months after the first of the invitations were sent some subjects had turned 
75 during the intervening period and decided therefore not to attend.

In the FS group 49 (29%) of those contacted by telephone were deemed to be 
ineligible to be screened. In the HFS group 32 (19%) of the subjects were 
found to be ineligible. In the FS group the largest contribution to ineligibility 
was by subjects who should no longer have been on the practice list. This is 
interesting because it redressed to some extent the imbalance observed in 
section 3.3 in which a far greater proportion of the HFS group than the FS 
group had been found to be ineligible due to being no longer resident in the 
area. This supports the hypothesis that the large differences in proportions 
of ineligible subjects in the FS and HFS groups observed in section 2 may be 
the result of biased reporting rather than chance randomisation of more 
ineligible subjects to the HFS group.

3.5.3 Reasons given for non-compliance
Of the 169 indivdiuals from the FS group who were contacted by telephone, 
67 (40%) did not want to have a further appointment made. Only four 
declined to give a reason for this. The most frequent reason they gave for 
not wanting another appointment was that they did not like the idea of the 
test (39%), followed by being unable to make time (15%). In the HFS group a 
greater proportion of subjects (51%) were unwilling to have a further 
appointment made. Eleven of these declined to give a reason. As in the FS
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group the most frequently cited reason for not wanting a further 
appointment was not liking the idea of the test (38%) followed by not being 
interested (21%).

In calculating both response and corrected response rates it appeared that 
the test(s) may be the most important determinant of response. Studies of 
Haemoccult screening have consistently found age to be a predictor of 
response, with rates being lower in individuals younger than 50 and over the 
age of 70 (Blalock et al 1987). Male or female gender has not been found to 
exert a consistent effect on response rates with Haemoccult (Blalock et al 
1987). There have been no studies in which the effect of age and sex on 
response to flexible sigmoidoscopy screening have been evaluated. In the 
following section the univariate analyses of test group, age and sex as 
predictors of response will be described. This will be followed in section 3.7 
by the use of a stepwise logistic regression model to examine the combined 
effects of these factors.

3.6 Univariate analyses of test, gender and age as predictors 
of compliance
The initial response rates as calculated in section 3.2 have been used in the 
following univariate analyses. Moreover, in this series of univariate analyses 
the response rate for the HFS group is that calculated by considering only 
individuals performing both tests as true responders. The reason this lower 
rate has been used is that it has greatest clinical significance in assessing the 
feasibility of screening by both tests.

3.6.1 Univariate analysis of the effect of test group on response 
In Table 3.8. the response rate for each test group is shown. The chi-square 
statistic based on these data with 2 degrees of freedom is 90.41 which is 
significant at the 0.1% level. This indicates that test group is highly 
predictive of compliance.
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Table 3.8

Effect of test group on percent response

Number invited Number responding % Response
Test group

FS 1249 582 46.6

Hct 1245 393 31.6

HFS* 1250 376 30.1

*Only those subjects performing both tests were considered to be valid 
responders
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Table 3.9

Effect of gender on percent response

Number invited Number responding % Response
Gender

Male 1870 672 35.9

Female 1870 679 36.3
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3.6.2 Univariate analysis of the effect of gender on response 
In Table 3.9 the data on which the univariate analysis of the effect of gender 
on response are shown. A chi-square analysis of these data gave Chi-square 
= 0.036,1 d.f., p >0.05. In other words the null hypothesis that there was no 
difference in response between males and females could not be rejected.

3.6.3 Univariate analysis of the effect of age on response
To examine the effect of age on response, the study population was divided 
into five age bands. The univariate analyses of the effect of age on response 
were based on the data shown in Tables 3.10a and 3.10b. A chi square test 
for heterogeneity based on the data in Table 3.10a a gave a chi square = 24.16 
with d.f.=4, p<0.001. This suggested that there was a significant effect of age 
group on response which was unlikely to be attributable to chance. 
However, examination of the response rates in Table 3.10a suggested no 
obvious trend across the five age groups, except that response rates were 
similar until the oldest age group. When a cut off point at age 70 was used it 
gave the results shown in Table 3.10b. The chi-square test based on these 
data, given one degree of freedom was 8.98 which was significant at the 0.5% 
level. Thus age 70 years or over is predictive of lower compliance and this 
observation is unlikely to have arisen by chance.

3.7 Multivariate analysis of test, age and sex as predictors of 
compliance.
Although both test group and age clearly were strong determinants of 
compliance behaviour, it was important from the point of view of future 
trials to know whether there was any interaction between the influences of 
age and test on likelihood of response. In other words, were some age 
groups more or less likely to perform one test than another? To evaluate 
this, test, sex and age were put into a stepwise logistic regression model to 
see which of these variables predicted compliance. Test and age were found 
to effect compliance in an additive manner. In other words the age effect 
was not significantly different in each of the test groups. The effect was the 
same whether age was used as a continuous variable, in five age groups or 
taking two groups consisting of those aged 70 and above and those aged less 
than 70 years. However, the latter gave the best fit in the model.
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Table 3.10a

Effect of age on response to a screening invitation. Percent 
response by age group

Age group

Number i 
invited

Number
responding

% Respc

48-54 1056 372 35.2
55-59 805 337 41.9
60-64 732 260 35.5
65-69 591 219 37.1
70-75 560 163 29.1

ALL 3744 1351 36.1
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Table 3.10b

Effect of age less than 70 and greater or equal to 70 on response 
to a screening invitation. Percent response by age group.

Number invited Number % Response
responding

Age group

48-69 3189 1188 37.3

70-75 560 163 29.1
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In Table 3.11 the percentage response rates in the age/test subgroups are 
shown. From these data it can be seen that randomisation to the FS group 
was more likely to be associated with a response than randomisation to 
either the Hct or HFS groups. Moreover, age 70 years or over was predictive 
of low response regardless of the screening method offered.

3.8 Estimate of achievable compliance with FS screening
The main aim of this feasibility study of FS screening was to evaluate the 
response rates which might be achievable with FS screening in primary care 
given different conditions, such as varying degrees of accuracy of the list of 
eligible subjects or invitations with and without reminders to non
responders.
In this section an estimate has been made of the compliance rate which could 
be expected if invitations are only sent to individuals eligible to be screened 
and a telephone follow-up was used to offer those not responding to the first 
invitation a second appointment.
Comparable data for the HFS group have also been evaluated, but in these 
analyses performance of either or both the tests was considered to be a valid 
response as in this section it is the best estimate of achievable compliance 
which is of interest.
The analysis was based on the 538 individuals randomised to flexible 
sigmoidoscopy and the 525 individuals randomised to HFS during the first 
33 weeks of the study. These groups were chosen because as described 
above; their members were well characterised into responders, refusers and 
ineligible individuals. Moreover, as described earlier, the randomisation 
method ensured that a sample selected in this way would constitute a 
random sample of the entire study population. The results are shown in 
Table 3.12. The overall proportions of subjects found to be ineligible post
randomisation in the FS and HFS groups were similar, 16.4% and 18.1% 
respectively. However, in the HFS group almost two thirds of those found to 
be ineligible were identified as a result of the first, postal invitation as 
opposed to less than half of those in the FS group. The proportions of 
responders (following the postal and then telephone invitations) were also 
very similar between the FS group (51.7%) and the HFS group(50.7%). This 
was achieved at least in part because all of those who agreed to a second
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Table 3.11

Percent response in the age/test subgroups given 
by best fit logistic regression model

Young (<70) Old (^70)

FS 48.1 38.5

H 32.5 26.1

HFS* 31.5 22.4

*Only those subjects performing both tests were considered to be valid 
responders.



Table 3.12

Estimate of achievable compliance rates with FS and HFS based on a postal invitation followed by a second 
telephone invitation to non-responders and exclusion of subjects found to be ineligible post-randomisation

FS HFS
n % n %

Total invited 538 100 525 100

Ineligible
First invitation 39 63
Telephone follow-up 49 32
Total 88 16.4 95 18.1

Responders
First invitation 246 217
Telephone follow-up 32 49
Total 278 51.7 266 50.7

Achievable compliance am ongst N /A  61.8 N /A  61.9
eligible individuals

^Compliance with either or both tests considered to be valid.

N)oo
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invitation in the HFS group performed at least one of the tests whereas in the 
FS group the compliance with the second appointment was only 60%.
For each group a minimum, easily achievable compliance rate was estimated 
by dividing the total number responding following the letter and telephone 
invitations by the number of invitations sent minus the total number of 
subjects found to be ineligible. This gave an estimated compliance rate with 
flexible sigmoidoscopy amongst those subjects who were invited to attend 
and who were eligible to do so of 61.8% (95% C.1.57.3-66.3%..

When the same estimate was made of compliance with any combination of 
the two tests in the HFS group a rate of 61.9% (95% C.I. 57.3-66.5%) was 
computed.

3.9 Discussion
One of the most important predicted obstacles to flexible sigmoidoscopy for 
colorectal neoplasia was poor uptake (Frame 1987). One relatively small 
study from Norway showed that it was possible to achieve a very high 
response rate (81%) among 50-59 year olds selected from the general 
population by sending an appointment for screening followed by a postal 
reminder, and accompanying both the initial invitation and reminder by 
press releases (Hoff et al 1985). An extremely large (12,936) population 
based study from the Peoples' Republic of China achieved an 80% 
compliance rate with rigid sigmoidoscopy screening but no details of the 
methods of invitation or where and by whom the screening was performed 
was given (Guomin et al, 1991). However, all other studies in which FS 
screening had been offered to defined population groups rather than to 
volunteers achieved dismal response rates. In a primary care based flexible 
sigmoidoscopy study in the United States a compliance rate of 6% was 
reported (Brock and Hainer 1988). Even among groups who were informed 
that they may be at elevated risk the response rates were low, with only 21% 
of 1,339 American Askenazi Jews undergoing FS screening in one study (Bat 
et al 1986) and only 12 % of 11,700 pattern makers from the American car 
industry being screened in another study (Bang et al 1986). A study from 
Ireland reported a 68% compliance rate. However, this was the compliance 
rate amongst those volunteers who responded to a publicity campaign and
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were confirmed to be eligible during an interview with the study 
investigators to explain the study (Foley et al, 1987).
In this pilot study it was found that following a single postal invitation to 
randomly selected 50-75 year olds identified through the FHSA list of a 
practice register, a response rate to flexible sigmoidoscpy screening of 46.6% 
(95% C.I. 43.8-49.4%) could be achieved. Moreover, it was found that this 
response rate was highly significantly greater than was achieved with a 
postal invitation to perform Haemoccult (31.6%, 95% C.I. 29.0-34.1%) in a 
randomly selected group from the same study population. In the third 
randomisation group it was found that the addition of Haemoccult to 
flexible sigmoidoscopy screening had a highly significant adverse effect on 
response, such that the response rate among screenees doing both tests was 
only 30.1% (95% C.I. 27.5-32.6% )Even if the criteria for a valid response were 
relaxed to include all those subjects in the HFS group who performed only 
one test, the response rate of 39.5% (95% C.I. 36.8-42.2%) was significantly 
lower than in the FS only group.
However, this latter response rate is likely to be an underestimate of the rate 
which might be observed if the screenees were offered the choice of doing 
both or either of the two tests. In this study the two tests were offered as a 
single package and no suggestion was made that the screenees could choose 
to do only one test. In the event, after the first invitation some screenees 
opted unilaterally to do just one of the tests but rather more chose to do just 
the flexible sigmoidoscopy than chose to do Haemoccult alone (94 versus 24). 
However, it was interesting that the estimated compliance rates with FS and 
HFS were similar, 61.8% (95% C.I. 57.3-66.3% and 61.9% (95% C.I 57.3-66.5%). 
There are several possible reasons:

i) The differences between the results of the analyses in section 3.2 and 3.5 
may have arisen by chance. In other words one of the results was by chance 
incorrect. This is possible as the power to detect a significant difference 
(31.6% versus 46.6%) in the first analysis, which compared the response rates 
obtained in groups of approximately 1250, was only 75%.
ii) In the HFS group all 49 subjects for whom new appointments were made 
did either both tests (25) or flexible sigmoidoscopy alone (7) or Haemoccult 
alone 17. In comparison, in the FS group 53 new appointments were made 
but only 32 of these were attended. Although the telephone interviewer was 
instructed to encourage the non-compliers in the HFS group to do both tests 
perhaps the screenees received a cue that it was better to do at least one test
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and those who could not or would not attend for FS screening were 
persuaded to do the Haemoccult test.
Although, it seems that expecting screenees to perform both tests has a 
detrimental effect on response, it is impossible to predict what the 
compliance rate in the combined group would have been had the screenees 
been given a free choice to perform whichever of the tests they preferred. 
The observations in section 3.2 and 3.5 may indicate, that given the choice, 
some subjects may be willing to perform FS screening and not Haemoccult 
and that those who are unwilling to attend for FS screening could be 
encouraged to perform the Haemoccult test. This may be an important 
observation if screening by both Haemoccult and flexible sigmoidoscopy are 
found to be efficacious in reducing mortality, even if flexible sigmoidoscopy 
is found to be more efficacious, as it may be considered preferable that more 
individuals are screened even by a less good method (Hct) especially as it is 
very cheap.

In this study we have shown that a substantial proportion of individuals to 
whom invitations were sent did not receive them. Kits were returned by the 
Post Office or current residents in 4.8%, 6.4% and 7.8% of cases in the FS, Hct, 
and HFS, groups respectively. This was frequently because they had moved 
or died but occasionally because the address was wrong. The telephone 
survey of non-responders from a random sample of those invited to perform 
FS or HFS screening revealed that at least a further 3.2% (17/538) of 
invitations to undergo FS screening were not received and in the HFS group 
a further 1.3% (7/525) were not received. Similar proportions were found by 
Million (1982) in a study of compliance with FOBT screening and a rather 
lower proportion (2-3%) in the Nottingham Haemoccult study (Hardcastle et 
al 1989). It is clear that only those individuals who receive invitations can 
respond and this study confirmed the results of many previous ones in 
finding that inaccuracies of HFSA lists are an important obstacle to achieving 
high response rates in screening studies (Bowling and Jacobsen 1989, 
Beardow et al 1989). It is rather depressing that in the decade since Million's 
study little has changed. Fortunately, the NHS reforms, particularly those 
which pertain to general practice will probably resolve much of this problem 
as will the widespread introduction of computerisation of practices. The 
more difficult problem to resolve is how to avoid sending screening 
invitations to individuals who are ineligible for medical reasons. Even the 
Norwegian study, which benefited from a highly accurate population
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register could not overcome the problem of selecting individuals with contra 
indicative medical conditions which made them unsuitable for screening 
(Hoff et al 1985). This problem has been encountered frequently in cervical 
screening where up to 20% of the women called have already undergone 
hysterectomy (Gillam 1991). This is not only a waste of resources but also 
may be distressing to the recipient, especially if they have the condition 
being screened for, or know that they are terminally ill. The only way of 
resolving this is by checking the list of potential screenees against problem- 
oriented medical records; this would be labour intensive but manageable if 
done as a weekly or monthly load per practice.

In this study the main predictor of response was the test(s). It was extremely 
interesting that the response rates (corrected and uncorrected) to flexible 
sigmoidoscopy were so significantly higher than with Haemoccult and than 
in the HFS group, especially if screenees were constrained to perform both 
tests. Although the response and corrected response rates with Haemoccult 
(31.6%, 34.6%) were lower than achieved in recent studies where rates 
between 53 and 55% have been achieved (Verne et al 1993, Hardcastle 1989), 
in both of these studies a reminder letter was sent to non-responders two to 
three weeks after the initial invitation and this resulted in a marked increase 
in the response rate. In the present study only a single postal invitation was 
used to make it comparable with the method used for flexible 
sigmoidoscopy. The response rates achieved under these conditions are 
comparable with all other studies of Haemoccult screening in general 
practice in the U.K. which have used a single postal invitation without 
reminder which have found rates ranging between 19 and 38%, (Nichols et al 
1986, Box et al 1984, Farrands et al 1981, Hardcastle 1983, Corfield and 
Britton 1983). Thus, it appears that the difference is not artificial due to a low 
Haemoccult compliance rate. It is more likely to be a reflection of the way 
the two tests are perceived by individuals, most of whom have no personal 
experience of either.

No attempt was made in this study to try and elucidate the reasons for the 
different behavioural responses. In the absence of firm data the reasons for 
the difference can only be speculated, such as:
i) the immediacy of the FS test and its results as compared with Haemoccult 
which takes at least five days to prepare and perform the tests and a further 
few days to receive the result.
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ii) intuition that the flexible sigmoidoscopy was a more diagnostic test, 
whereas the Haemoccult test was simply a chemical test for an indirect 
marker,
iii) more distaste for idea of the Haemoccult test than for flexible 
sigmoidoscopy,
iv) the additional perceived benefit in the case of FS screening of the 
opportunity to meet their G.P. to discuss other problems,
v) the knowledge in the case of FS screening that failure to attend may be 
noted by the G.P.
There may be some support for the latter hypothesis as in a study of the 
effect of various methods of invitation on compliance with Haemoccult 
screening a compliance rate of 38% was observed when the Haemoccult test 
was sent with a letter of invitation but 49% when the screenees were sent an 
appointment to see their G.P. to be given the test. Interestingly this higher 
compliance rate resulting from attending a special appointment was seen 
only when the original postal invitation specified the appointment time and 
date. In the same study the compliance rate was only 27% when the letter 
asked the screenees to make an appointment to discuss the test (Nichols 
1986). A similar rate of 28% was observed in another study in which 
screenees were asked to contact the practice to arrange for a nurse to visit 
them at home to discuss the test (Million 1982) and in a third study the 
response to a letter asking screenees to make an appointment to discuss Hct 
screening with the G.P was so poor (rate not quoted) that this method was 
abandoned (Box et al 1984).
It was also extremely interesting that adding Haemoccult to the flexible 
sigmoidoscopy examination had a highly significant adverse effect on 
response if the invitation specified that both tests should be done. As above, 
investigation of the reasons for these differences was not part of the original 
study design. The combined HFS group would provide an obvious resource 
for investigating the screenees' attitudes to both tests and the reasons why 
being invited to perform both tests led to a low response. This could form the 
basis for a retrospective study; however more reliable data would be 
obtained from a prospective study.

There have been no population-based studies of factors determining 
compliance with FS screening. The main aim of this study was simply to 
establish the level of response which could be obtained and to compare this
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with the rates for Haemoccult and both tests combined. Subsidiary aims 
were to:
i) look at the role of age and gender in predicting response with any of the 
tests,
ii) to evaluate the response to a telephone offer of a second appointment 
among a group of screenees who had not responded in any way to the 
invitation but whose eligibility to be screened had been established,
iii) to survey reasons for non-compliance in the same group as in ii).
In this study gender did not predict compliance either overall or with any of 
the three test groups. Similar results have been found in most Haemoccult 
screening studies (Blalock et al 1987, Macrae et al 1984). This pilot study is 
the first and only study to show no effect of gender on the response to an 
invitation to attend for flexible sigmoidoscopy screening.
In contrast, age was an important predictor of response. It was found that 
age 70 or over was significantly predictive of low response across all three 
test groups. The logistic regression model described in section 3.7 found that 
the predictive effects of test group and age were additive which suggested 
that the effect of age on likelihood of responding was no different for the 
three different groups. This study is the first to examine the effect of age on 
response to an invitation to FS screening. However, the result is not 
unexpected because many studies of factors determining response to 
Haemoccult screening have found age to be an important determinant. Both 
young age (<50) and old age (>70 years) have been associated with poor 
réponse rates in Haemoccult screening studies (Blalock et al 1987, Farrands 
et al 1984, Hardcastle et al. Million et al 1982, Verne et al 1993, Box et al 1984, 
Hoogewerf et al 1987, Nichols et al 1986). It has been suggested that lack of 
perceived vulnerability may contribute to low response rates among 
screenees under the age of 50 (Blalock et al 1987) and other concurrent health 
problems to the low response rates seen in the over 70 year olds (Macrae et al 
1984).
The estimated compliance rate with FS amongst those actually eligible to be 
screened following a postal invitation and a further telephone invitation to 
non-responders was 61.8%. This fairly good compliance rate is probably an 
underestimate of the maximum which could be achievable. Firstly, a small 
proportion (2.7%) of the study group could not be contacted and therefore it 
is not known whether these subjects existed and if so whether they were 
ineligible, undeclared refusers or whether they would have complied if 
contacted. Secondly, in a randomised trial of this type in which response
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rates with different screening test combinations were compared it was not 
possible to publicise FS screening. If FS screening were to be implemented as 
a mass screening strategy it is likely that compliance would steadily increase 
as public awareness heightened, as has been observed with mammography 
and cervical screening. However, compliance rates of this level would only 
be attainable if accurate registers of eligible subjects were available (Gillam 
1991).
It is impossible to predict whether the response rate or alternatively the 
compliance rate with FS achieved in this study is likely to be a good 
predictor of the rates which could be achieved under similar conditions in 
other parts of the country or in practices based solely in inner cities or rural 
areas. Certainly the accuracy of the population register will be an important 
determinant of response rates, and this together with the ability to identify 
ineligible individuals, will be an important determinant of compliance. It is 
likely, based on a comparison of the social class distribution for Welwyn and 
the surrounding urban areas with that of Great Britain according to the 1981 
census (Key statistics for urban areas 1981), that a disproportionately large 
number of the study population were from social class I and II or had 
belonged to these groups before retirement. As membership of social class I 
and n  has frequently been shown to be associated with a higher probability 
of compliance with screening (Gillam 1991, Blalock et al 1987) it is possible 
that lower response rates would be found in practices with a higher 
proportion of manual workers. In the case of Haemoccult screening 
response rates have been shown to vary widely from practice to practice 
even within the same study (Million 1982, Hoogewerf 1987, Nichols 1986, 
Hardcastle 1989). While part of this variation may be explained by different 
demographic characteristics of the patients in different practices (Million 
1982), it appears that the differences may also reflect the primary care 
physician's motivation and interest, communication skills and particularly 
their attitude towards preventive medicine (Nichols 1986). It is likely that in 
an objective assessment the G.P. who performed all the endoscopies in this 
study would be highly rated on the above criteria and therefore response 
rates in his practice might be expected to be high. In support of the 
hypothesis that similar response rates to FS screening could be attained in 
other practices is the observation that the response rate to Haemoccult was 
similar to that found in several studies using similar methodology which 
were conducted in a wide range of practices across the country (Nichols et al
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1986, Box et al 1984, Farrands et al 1981, Hardcastle 1983, Corfield and 
Britton 1983).
In section 3.7 reasons for non-compliance with FS and with both tests in the 
FIFS group were investigated through the telephone survey. It should be 
noted that the prime objective of the telephone survey was to establish the 
proportion of those from whom nothing had been received (non-responders, 
non-refusers) who did not exist or who were otherwise ineligible to be 
screened. The second objective was to evaluate the response rate to a second 
offer of an appointment. The third objective was to survey the reasons why 
screenees who were found to be eligible declined to have a second 
appointment made. Therefore, this was not a true survey of reasons for non- 
compliance because those who wrote or telephoned to refuse immediately on 
receipt of the invitation (12.8% in the FS group) were not included and their 
reasons may have differed markedly from those who just ignored the first 
invitation. In fact of the 538 individuals invited to be screened by FS on 
which the study was based 69 wrote or telephone to refuse immediately and 
67 refused when contacted by telephone. However, given the limitations, as 
might be expected, not liking the test was given as the most frequent reason 
for not wanting to attend, 39% and 38% of those refusing a further FS 
appointment in the FS and HFS groups respectively. This is also a frequent 
answer in studies of non-responders to offers of Haemoccult screening 
(Farrands et al 1984, Silman and Mitchell 1984). However, it has been shown 
that dislike of the test is probably not a major reason for non-compliance 
(Sillman and Mitchell 1984, Blalock et al 1987).
An important finding was that logistic problems did not appear to be a major 
reason for non-compliance. It had been predicted that lack of transport 
might be a particular problem for the elderly, whereas getting time off work 
could be a problem for younger people. It turned out that in the sample of 
335 individuals surveyed only one subject (0.3%) gave ’no transport' as a 
reason for not complying, and only 5% said they could not make time to 
attend.

In conclusion, moderately good response rates can be achieved with flexible 
sigmoidoscopy screening in primary care in subjects aged 50-69 years old. 
Over 70 years old response is significantly diminished. The response rate in 
the group randomised to FS screening was significantly higher than in the 
group randomised to Haemoccult screening. The addition of Haemoccult to 
FS had an adverse effect of response, especially if subjects were required to
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do both tests. However, if both methods were found to be efficacious, non- 
compliers with FS screening might be prepared to be screened by 
Haemoccult or visa versa.
Inaccurate population registers are a major obstacle to the efficient 
administration of screening and, while continuing to undermine the 
effectiveness of efficacious screening tests, they also result in considerable 
waste of resources. However, improving the accuracy of practice registers is 
only part of the problem. In an ideal world there would also be a mechanism 
to ensure that only those individuals medically suitable for a particular 
screening test would be offered it.
This study, which is the first in Europe to evaluate the feasibility of primary 
care based flexible sigmoidoscopy screening for colorectal neoplasia has 
shown that with accurate lists of eligible subjects a compliance of rate of over 
60% could be attained easily by a postal invitation and telephone reminder to 
non-responders.
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Chapter 4. Technical aspects of organising and 
performing screening for colorectal neoplasia in 
general practice with special reference to flexible 
sigmoidoscopy screening

4.1 Introduction
Achieving high response and/or compliance rates is one of the major 
hurdles to be overcome for any screening programme. The problems 
encountered during this trial in achieving high compliance rates with 
primary care based flexible sigmoidoscopy screening have been discussed at 
length in chapter 3. This chapter deals predominantly with the technical 
aspects of organising and performing FS screening in primary care. It also 
compares relevant aspects of screening by flexible sigmoidoscopy with 
screening by Haemoccult and by the two tests combined. As described in 
Chapter 2 one of the main aims of the study was to evaluate the feasibility of 
screening by FS in primary care under conditions as close as possible to those 
that might pertain if there were a national screening programme. The data 
presented in this chapter give insight into some the practical problems and in 
some instances possible solutions are proposed.

4.2 Technical aspects of FS screening
The success of a flexible sigmoidoscopy screening examination will depend 
not only on the skill of the endoscopist but also on the reliability of the 
equipment, quality of bowel preparation, depth of insertion and whether the 
screenee can tolerate the procedure. With the exception of the skill of the 
endoscopist, the variability of all of these determinants has been evaluated 
prospectively in this trial, and were recorded in a standard format.

4.2.1 Instrument failures
In seven (0.6%) of 1116 examinations problems occurred with the 
instrument. In three cases the suction equipment was faulty, in three cases 
there were problems with the light source and in the last case a leaking valve 
resulted in poor insufflation. In all cases this resulted in considerable delay
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and in two cases this delay probably contributed to the need to terminate the 
examination prematurely due to severe discomfort experienced by the 
screenees. No other technical problems were encountered.

4.2.2 Quality of the bowel preparation
The quality of the preparation was rated on a scale of one to four where one, 
two, three, and four represented excellent, good, satisfactory and poor 
preparations respectively. In Table 4.1 the distribution of bowel preparation 
ratings for the 1116 screenees undergoing FS is shown. In almost two thirds 
of the screenees (65%) the bowel preparation was good or excellent. In 11% 
the results of the bowel preparation were considered to be poor and this 
made the examination unsatisfactory. There was no difference between 
males and females in the quality of bowel preparation (Chi square = 0.935,3 
d.f., p = 0.8, data not shown). Screenees with "poor" quality bowel 
preparations were not rescheduled. However, this resulted in at least one 
significant neoplastic lesion arising within the length of bowel examined by 
the 60cm FS being missed. In this case, the patient presented with rectal 
bleeding a few weeks after a screening examination was terminated at 20cm 
because of faecal loading, and was found on barium enema examination to 
have a carcinoma at 30cm.

4.2.3 Distance passed
Most studies of flexible sigmoidoscopy have used two parameters to assess 
the length of bowel examined - the distance passed by the tip of the flexible 
sigmoidoscope, measured in centimetres (cm) from the anus, and the 
anatomical segment of the bowel reached (Lehman et al, 1983). As described 
in Chapter 1, both methods are unsatisfactory (Lehman et al, 1983); however, 
there is at present no other way of comparing the "success" rate of 
examinations between studies. In this study only distance passed in 
centimetres was recorded with accuracy. The distance passed was recorded 
for all 1116 screening examinations. Three examinations exceeded 60cm, two 
being performed to 70cm and one to 90 cm. In all three cases the screening 
examination was performed using a colonoscope and in all three subjects the 
examination was extended in an attempt to exclude proximal pathology 
which was suspected at the time of screening. In 63% of examinations 40cm
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Table 4.1

The quality of the bowel preparation

n %

Excellent (1) 163 15

Good (2) 561 50

Adequate (3) 268 24

Poor (4) 126 11
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was recorded as the depth of examination. This resulted in a median depth 
of penetration of 40cm.
In 850 examinations (76%) at least 40cm was reached. To maintain a high 
turnover of screenees it had been necessary to use both 60cm flexible 
sigmoidoscope and colonoscope. Of the total 1116 examinations, 623 were 
performed using a 60cm FS and 493 using a colonoscope. The Kruskal- 
Wallis test was used to test the null hypothesis that there was no significant 
difference in depth of insertion between the groups examined by flexible 
sigmoidoscopes and colonoscopes. No significant difference was found (H 
= 0.09, d.f. =1, p = 0.760 adjusted for ties).

Several studies have shown a difference in insertion depth between males 
and females. In this study a highly significant difference (p< 0.001) was 
found between the distance passed in males and females (Kruskal -Wallis 
Test, H = 46.20, d.f. = 1, adjusted for ties). From Table 4.2 it can be seen that 
the reason for this highly significant difference between males and females 
was that a disproportionately large number of females have short 
examinations and this is highly significant (Chi square = 53.99, d.f. = 2,
p<0.001).

4.2.4 Time taken
The time taken for the FS examination was measured in seconds from the 
insertion of the scope to its withdrawal. The time was measured by the 
nurse assisting in the operating theatre and recorded by her on the Results 
form. The endoscopist was not able to see the clock during the examination. 
The time taken for the examination was available for 1022 of the 1116 
screening examinations (91. 6%). The reason for missing data appears to 
have been failure to take or record the time. The median time taken was 250 
seconds (4 mins 10s) with an interquartile range of 190 s to 329 s. In other 
words only a quarter of examinations took longer than five and a half 
minutes. No significant difference was found between males (median = 
249s) and females (median = 251s). During the first part of the trial rectal 
mucosal biopsies were routinely taken from all screenees as part of another 
study not described in this thesis. An examination of the raw data suggested 
that the duration of the screening test may have been longer during the first 
part of the study for this reason. A comparison was made between the 
length of time taken for examinations in which mucosal biopsies were



Table 4.2

Comparison between males and females of the distribution on either side of the median of the distance
passed during the flexible sigmoidoscopy screening examination

20-35cm

Male 84

Female 182

TOTAL 266

40cm 45-90cm TOTAL

400 87 571

304 59 545

704 146 1116

Chi-square on 2 d.f.=53.99, p<0.001

6
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routinely taken (591) and those in which they were not (431). The median 
time taken for examinations in which biopsies were routinely taken was 296s 
and for those in which biopsies were not routinely taken was 190s.
The difference in median times was 98 s (95% C.I. 88 - 108s). These were 
significantly different (Kruskal-Wallis test for difference in medians; H = 270, 
d.f. = 1, p <0.001, adjusted for ties).

It was also observed that the length of time taken appeared to depend on 
whether the screenee had significant clinical findings (especially polyps or 
cancer) and/or whether any further action was taken. To test the null 
hypothesis that there was no difference in median time between groups of 
screenees it was decided to compare median times only in groups selected 
from the 431 screenees who had not undergone routine biopsies. The groups 
of screenees for whom median times for examination were calculated were 
as follows i) screenees in whom no further action was required (344), ii) 
screenees referred for colonoscopy (38) and iii)screenees from whom polyps 
were removed at flexible sigmoidoscopy (48). The median times for 
examination for these three groups were 176s, 265s and 320s respectively. 
The median time taken was significantly different between the three groups 
(Kruskal - Wallis test for difference in medians, H = 112.62 d.f. =2, p<0.001, 
adjusted for ties).

4.2.5 Reasons for prematurely terminating the screening examination
Due to the invasive nature of the flexible sigmoidoscopy screening 
examination, the safety and wellbeing of the screenees was the uppermost 
consideration. For this reason, the endoscopist was especially cautious in 
examinations which in his view were technically difficult, or where in his 
opinion the screenee was in significant distress. An examination was 
considered to be terminated prematurely if the descending/sigmoid junction 
could not be reached and/or the mucosa could not be visualised adequately. 
According to the protocol, premature termination of the screening 
examination was mandatory if in the endoscopist’s opinion further progress 
would put the screenee at risk of physical harm or severe distress. Therefore 
both technical difficulties and clinically significant screenee distress were 
grounds for terminating the examination early. A free text space was 
provided under the headings "technical" and "patient" (screenee) reasons for 
premature termination of the examination on the report form so that the
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endoscopist could describe the problems encountered in cases where the 
examination could not be completed satisfactorily. For 261 (23.4%) of the 
1116 screenees it was reported that the examination had been terminated 
prematurely for technical and/or screenee reasons. In several reports more 
than one technical or screenee reason was specified. For each screenee just 
one "primary" technical reason and/or one "primary" screenee reason was 
selected. Among the technical reasons recorded instrument, mechanical or 
pathological reasons were selected in preference to more speculative ones. 
Among the reasons for stopping prematurely attributed to the screenee, a 
vasovagal reaction was placed above pain which was followed by 
discomfort. In Tables 4.3a and 4.3b the spectrum of technical and screenee 
reasons are listed, together with the numbers and proportions (of the total 
examinations) in which the specified reason was a primary cause for 
stopping. Both technical and patient reasons for stopping prematurely were 
reported in a higher proportion of females than males. However, since a 
screenee could have had both a "technical" and a "screenee" reasons for 
stopping prematurely, a comparison of the total proportions of females and 
males in whom the examination were stopped prematurely for either Table 
4.3a or 4.3b would be invalid because the table totals are not independent of 
one another. In Table 4.3c the total numbers and proportions of male and 
female screenees in whom the examination was stopped for screenee only, 
technical only and both reasons combined are described. It is now possible 
to compare the proportions of males and females in each group because the 
groups are independent.
Using the z test, the null hypothesis that there was no difference in the 
proportions of males and females for whom the examination was stopped 
prematurely for screenee reasons only could not be rejected. In contrast, the 
difference between the proportions of males and females in whom the 
examination was stopped prematurely for technical reasons only was 7.7% 
(95% C.I. for the difference (3.8 -11.6%) which was highly significant at the 
(z=3.9,p<0.0001). The difference in the proportions of males and females in 
whom the examination was stopped prematurely for both technical and 
patient reasons was 7.3% (95% C.I. for the difference (4.4 - 10.2%). This was 
highly significant (z = 4.9, p<0.0001).

This suggests that screenee reasons alone were unlikely to contribute to the 
large male female differences in the proportions of examinations stopped 
prematurely. In contrast, technical reasons were cited either alone or



Table 4.3a

Technical reasons for terminating the flexible sigmoidoscopy screening
examination prematurely (one reason per screenee)

Male Female Total
(N==571) (N= 545) (N==1116)

n % n % n %

Faeces 26 4.5 47 8.6 73 6.5
Adhesions 1 0.2 41 7.5 42 3.8
Acute bend rectosigmoid junction 17 3.0 19 3.5 36 3.2
Spasm 14 2.3 22 4.0 36 3.2
Sigmoid loop 3 0.5 6 1.1 9 0.8
Over-distension 2 0.4 3 0.6 5 0.4
Severe diverticular disease 0 0 4 0.7 4 0.4
Instrument failure 3 0.5 4 0.7 7 0.6
Total 66 11.6 146 26.8 212 19.7

6



Table 4.3b

Patient reasons for terminating the flexible sigmoidoscopy screening
examination prematurely (one reason per screenee)

Male Female Total
(N==571) (N=545) (N==1116)

n % n % n %

Discomfort 23 4.0 58 10.6 81 7.3
Pain 4 0.7 17 3.1 21 1.9
Vasovagal 10 1.8 6 1.1 16 1.4
Distension 1 0.2 4 0.7 5 0.4

Total 38 6.7 85 15.6 123 11.0



Table 4.3c

Proportions of males and females in which the flexible sigmoidoscopy examination was terminated 
prematurely for screenee reasons only, technical reasons only, both screenee and technical reasons

Reason for terminating the examination prematurely

Males (N=571) 

Female (N=545)

Screenee only 
n %
21 3.7

29 5.3

Technical only 
n %
49 8.6

89 16.3

Both screenee and technical
%

3.017

56 10.3
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together with screenee reasons significantly more frequently in females than 
males.

4.3 Clinical findings at flexible sigmoidoscopy screening
In this section the spectrum of clinical findings will be discussed. The 
histology of the majority of the lesions described in this section will be 
described in Chapter 5.

4.3.1 The spectrum of clinical findings
The spectrum of diagnoses is described in Table 4.4. Nothing abnormal was 
detected in the majority of screenees (61.6%) but that the difference between 
the proportion of males having a normal examination (54.8%) and females 
(66.8%) of 12% was statistically significant at the 0.1% level (Chi-square = 
4.1, d.f. = 1). Almost 7% (95% C.I. of the observed percentage, 5.4-8.4%) of 
screenees were found to have haemorrhoids and 14% (95% C.I. of the 
observed percentage, 12.0-16.0%) had diverticular disease. Only two 
cancers were diagnosed clinically and these were both in males. However, 
almost one in five screenees (19.6%, 95% C.I. of the observed percentage, 
17.3-21.9%) were found to have polyps. There was a large difference 9.5% 
(95% C.l. for the difference 4..6 -14.2%) in polyp prevalence between females 
(14.9%) and males (24.3%). This difference was highly significant (chi-square 
= 15.8, d.f=l, p<0.001).

Each screenee could have more than one diagnosis. Multiple diagnoses were 
made in 10 (1.8%) female and 34 (6.0%) male screenees. Of the ten females, 
five had diverticular disease and polyps, had two haemorrhoids and polyps 
and in three haemorrhoids and diverticular disease were recorded. Among 
the 33 males with two diagnoses, both polyps and cancer were recorded for 
two individuals, diverticular disease and polyps were diagnosed in 16, 
haemorrhoids and polyps in eight and haemorrhoids and diverticular 
disease in seven. In one male three diagnoses were recorded - haemorrhoids, 
diverticular disease and polyps.



Table 4.4

Spectrum of clinical findings in 1116 flexible sigmoidoscopy screening
examinations shown as a proportion of all screened^

Female (N=545) Male (N=571) Total (N=1116)

Clinical diagnosis
n % n % n %

No abnormality detected 375 66.8 313 54.8 688 61.6*
Cancer 0 0 2 0.4 2 0.2
Polyps 81 14.9 139 24.3 220 19.7*
Diver ticulae 63 11.9 93 16.3 156 14.0
Haemorroids 26 4.8 51 8.9 77 6.9

^Note screenees could have more than one diagnosis.
^Difference between females and males=12.0% (95% C.I. for the difference 4.5-19.5) 
Chi square=4.1, d.f.=l, p<0.001).
^Difference between females and males=9.5 (95% C.I. for the difference 4.6-14.2) 
Chi square 15.8, d.f.=l, p<0.001.
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4.3.2 Age and sex specific differences in polyp prevalence detected by FS 
screening.
Many studies have observed that the prevalence of polyps increases with age 
(Williams et al 1982, Arminshi and Mclean 1964, Vatn and Stalsberg 1982) 
and that the prevalence of polyps is greater in males than females with the 
two sexes exhibiting different age specific trends (Williams et al 1982, 
Arminski and Mclean 1964, Vatn and Stalsberg 1982)).
In Table 4.5 the age specific prevalence rates for polyps in males and females 
combined are shown. It appears from these data that the prevalence of 
polyps increases with age up to 70 years. However, this trend appears not to 
be continued in the 71 to 75 year old age group. Considering just the first 
four age groups, the chi square on 3 d.f. is 8.9 and p= 0.03. A test for linear 
trend on this part of the Table was performed and gave a chi square = 8.8 on 
1 d.f. and p = 0.003. When the age specific prevalence rates were calculated 
for males and females separately no trend was observed, but it should be 
noted that the numbers in each cell became very small. However, the overall 
prevalence in males (24.3%) and females (14.9%) was significantly different 
at the 0.1% level (Chi-square = 15.837, d.f. = 1) (Table 4.4).

4.3.3 Numbers of polyps seen at flexible sigmoidoscopy
Polyps were recorded in 218 screenees who did not have clinically diagnosed 
synchronous cancer. In Table 4.6 the distribution of the number of polyps 
seen at FS screening per screenee are shown. The vast majority of screenees 
(83%) had only one or two polyps and only 6% had six or more. None of the 
screenees were recorded to have more than 10 polyps.

4.4 Patient management
As described in section 2.6.2(f) of Chapter 2, the protocol described three 
options for the management of polyps or cancer found at screening - referral 
to a surgeon, removal of polyps at screening with any further management 
based on the results of histological examination of the polyps, or recall 
directly for colonoscopy.
The numbers of subjects and proportion (of all the examinations) of subjects 
per action are shown in Table 4.7, together with the male/female ratio and 
the mean and standard deviations of ages of the subjects in each group.



Table 4.5

Distribution of polyp prevalence recorded at flexible sigmoidoscopy 
screening across five age groups ranging from 48 to 75 years

Number and proportion of screenees 
in whom polyps were recorded

n 7o

Age groups
48-55 (No=365) 58 15.9
56-60 (No=278) 53 19.1
61-65(No=212) 50 23.6
66-70 (No=147) 38 25.9
71-75 (No=114) 21 16.4
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Table 4.6

Number of polyps recorded per patient at the time of 
flexible sigmoidoscopy screening. Results of 1116 

flexible sigmoidoscopy examinations

Number of polyps Number of screenees %

1-2 180 83

3-5 25 12

6+ 13 6



Table 4.7

Clinical management following discovery of at least one cancer or 
polyp during 1116 flexible sigmoidoscopy screening examinations

Action
S u r g i c a l  r e f e r r a l

Number of 
screenees 

n

Proportion of 
total

%

0.3

M:F ratio Mean age

2:1 69.0

Standard deviation 
of the mean age

P o l y p e c t o m y  a t  s c r e e n i n g  

e x a m i n a t i o n

91 8.2 1.8:1 61.4 6.9

R e c a l l  f o r  c o l o n o s c o p y

N i l

109

17

9.8

1.5

1.9:1

1:0.9

61.0

61.9

7.0

7.1
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Only three individuals were referred for surgical management of their 
lesions and these three were in the upper end of the age range. The other 
three groups comprising different management strategies for screenees 
found to have polyps were similar in mean age. The male/female ratios in 
the groups biopsied at flexible sigmoidoscopy and recalled directly for 
colonoscopy were also similar. However, in the small group of patients in 
whom polyps were observed but no further action was taken there was a 
lower proportion of males.

4.4.1 Management of polyp or cancer bearing screenees
Of the 220 screenees in whom polyps were recorded, three were referred 
directly to a surgeon. One of these was a 66 year old female who had a large 
(3cm) adenoma which was not resectable endoscopically. The other two 
were men, aged 69 and 72, in whom synchronous carcinoma was clinically 
suspected. The histology of the surgically resected specimens is described in 
Chapter 5. In 91 (41%) of the polyp bearing screenees, the endoscopist 
decided to remove polyps during the FS screening examination. In 110 of 
the screenees in whom polyps were found (approximately 50%), there was a 
high degree of clinical suspicion that at least one polyp per screenee was 
neoplastic. Therefore these screenees were recommended to return for 
diagnostic colonoscopy. One male screenee refused, so all his polyps were 
removed at the screening examination and he is included in the group of 
screenees from whom polyps were removed at flexible sigmoidoscopy 
screening. The remaining 109 were recalled for colonoscopy. The histology 
of the polyps removed at the screening examination and at colonoscopy will 
be described in Chapter 5. There remained 17 (7.7%) polyp-bearing 
screenees from whom no biopsy was taken, this was an infringement of the 
protocol.
The characteristics of these seventeen individuals is described in Table 4.8. 
Only two men in this group had a moderate contraindication to biopsy, in 
that they were on Warfarin; one also had a prosthetic mitral valve.
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Table 4.8

Characteristics of seventeen screenees in whom polyps were 
seen at flexible sigmoidoscopy screening but 

in whom no action was taken

Sex Age at screening No of polyps and 
site at which seen

F 63 1, rectum
F 62 1, sigmoid
F 56 2, sigmoid
F 56 1, sigmoid
F 75 1, rectum

F 68 1, rectum
F 62 1, sigmoid
F 58 4, rectum
M 57 1, rectum
M 54 2, rectum

M 71 2, rectum
M 53 1, rectum
M 73 1, rectum
M 67 2, rectum
M 62 1, sigmoid
M 64 1, rectum
M 51 1, sigmoid

Relevant medical 
history

Prolapse rectum post
laxative

Prosthetic mitral 
valve, on warfarin

On warfarin
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4.4.2 Management of screenees not found to have polyps or cancer
In the vast majority (80%) of screenees, nothing was found which warranted 
further management. One male aged 60 was referred for surgical 
management of severe haemorrhoids. One female was recalled for 
colonoscopic investigation of fresh bleeding which appeared to originate 
proximal to the limit of the FS screening examination. In this patient an area 
of haemorrhagic mucosa was detected at the splenic flexure but no 
abnormality was found on histological examination of biopsies taken from 
this region. In a further five screenees biopsies were taken from inflamed 
looking areas of mucosa during the FS screening examination. The 
histological results of the biopsies taken from these six screenees will be 
presented in Chapter 5.

4.4.3 The diagnostic colonoscopies
As described in section 4.4.1, the compliance with diagnostic colonoscopy 
among screenees in whom polyps had been found at the FS screening 
examination was very high (99%) with only one male patient refusing to 
return. In Table 4.9 the distribution of the anatomical positions reached at 
the first diagnostic colonoscopy performed after the screening examination 
are shown. The caecum or ascending colon was reached in 53% of screenees 
overall. However, the caecum was reached in only 29% of females as 
compared with 58% of males. The difference in the proportion of complete 
(to the caecum) examinations in males and females was 29% which was 
significant at the 1% level (z=2.9). However, the 95% confidence interval for 
the difference was 9-49%.
It should be stressed that as in the screening examinations, the welfare of 
each individual subject was the prime concern. Therefore, in the knowledge 
that screenees could be recalled for a further colonoscopic examination if 
necessary, whenever significant difficulties were encountered the 
colonoscopic examination was stopped. The reasons for not achieving a 
complete examination at the first attempt have been documented and they 
are detailed in Table 4.10. The examinations have been grouped into: i) those 
which reached only the descending colon and ii) those which reached 
anatomical segments from the splenic flexure to the ascending colon 
inclusive. Severe diverticular disease was the most frequent (36%) reason 
recorded for examinations which were terminated in the descending colon.



Table 4.9

Anatomical site reached at first diagnostic colonoscopy following discovery 
of one or more polyps at flexible sigmoidoscopy screening

Number and proportion of screenees in which 
anatomical site was reached 

Male (N=71) Female (N=38) Total (N=109)

Anatomical site reached
n % n % n %

Caecum* 42 58 11 29 53 49
Ascending colon 2 3 2 5 4 4
1 lepalic ilexure 4 7 3 8 7 6
Transverse colon 6 8 4 11 10 9
Splenic flexure 6 8 7 18 13 12
Descending colon 11 15 11 29 22 20

^Difference in proportions of males and females in whom caecum was reached is 29% (95% C.I. for the difference 9-49%). Z=2.9
p<0.01.

i / i
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Table 4.10

Recorded contributory factors (one per screenee) to the failure 
to reach the caecum during the first colonoscopy in 66 screenees

Anatomical segment reached 
Descending colon only Splenic flexure to 

(N=22) ascending colon
(N=34)

Contributory factors 
(one per screenee)

Severe diverticular 
disease

n %

36

n %

Spasm

Patient distress 
(pain or vasovagal 
response)

Adhesions from previous 
abdominal surgery

Large number of 
polypectomies

23

14

3

11

9

32

Faeces

Nil recorded 18

10

8

29

24



159

For those examinations which reached the splenic flexure and beyond but 
not including the caecum, the most frequently recorded reason for stopping 
the examination prematurely was patient distress (32%). This was closely 
followed by faecal coating of the mucosa in the proximal bowel (29%). Many 
of the screenees in whom an incomplete colonoscopy was performed were 
subsequently recalled for a further colonoscopy. However, as the data are 
incomplete the results of these further examinations will not be presented in 
this thesis. The results of the clinical and histological findings at 
colonoscopy will be described in Chapter 5.

4.4.4 Comparison between numbers of polyps recorded at flexible 
sigmoidoscopy and those recorded at colonoscopy in the same anatomical 
regions
A recent study which compared numbers of polyps recorded at flexible 
sigmoidoscopy and at colonoscopy performed by the same endoscopist 
found that 25% of polyps less than 5mm in size could be missed by a single 
examination (Hoff and Vatn 1985). As will be described in Chapter 5, the 
vast majority of the polyps seen in this study were less than 5mm in size. 
Therefore it was decided to estimate the proportion of polyps which might 
have been missed in this study if only one examination had been performed. 
In the vast majority of screenees in whom polyps were seen at FS the polyps 
were seen only in the sigmoid colon and rectum. This largely reflects the 
extent of most screening examinations. In a few screenees polyps were 
recorded as being seen in the distal descending colon at FS. For each of the 
109 screenees who were recalled immediately for colonoscopy, the numbers 
of polyps recorded in comparable anatomical sites at both flexible 
sigmoidoscopy and colonoscopy have been recorded together with the 
numbers of polyps recorded only at FS or only at colonoscopy.
The results of this analysis are shown in Table 4.11. One hundred and three 
of 295 polyps recorded at either or both examinations were recorded at only 
one of the examinations. This might suggest that as many as 35% of the 
polyps in the rectum or sigmoid could be missed if only one examination is 
performed. However, it is possible that much of this discrepancy is due to 
failure to continue with the FS examination once a decision had been made 
to recall the screenee for colonoscopy, or alternatively to record the exact 
number of polyps were more than four or five were seen because this would



Table 4.11

Concordance between number of polyps seen at flexible sigmoidoscopy and at colonoscopy

Seen at colonoscopy Total
SccMi al Hexible sigmoidoscopy Yes No
Yes 192 28 220

No 75 0 75

Total 267 28 295

g
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be checked more carefully at colonoscopy. Moreover the data suggest that 
one or other of these reasons is a plausible explanation to account for some of 
the discrepancy, since the number of polyps seen at colonoscopy only is 
more than twice the number seen only at flexible sigmoidoscopy.

4.5 The screenee's perspective of the screening clinic
In order to evaluate whether some specific aspects of the organisation of the 
FS screening clinic could be improved, several questions were incorporated 
into the series of questionnaires used to evaluate the physical and 
psychological morbidity associated with FS screening. The screenees' 
opinions were sought on a range of issues including: the clarity of the 
written information and helpfulness of the staff, the desirability of watching 
the examination on a colour television screen, and ease with which the clinic 
could be attended. This latter series of questions covered time lost from work 
and leisure, and ease with which time off work could be obtained, distance 
travelled and mode of transport to the screening clinic. Screenees were also 
asked whether morning or evening clinics would have been preferred.

4.5.1 Clarity and sufficiency of information and sensibility of the 
screening clinic staff
An important strategy to reduce anxiety both before and during a screening 
test is to provide accurate sensory information about the test (Johnson et al 
1973) and clear information about other matters pertaining to the test such as 
when the results will be received and what they mean (Marteau 1990). Both 
written information and verbal descriptions by the medical staff of the 
screening clinic are useful ways of conveying this information. It has been 
suggested that for the purposes of obtaining informed consent it is preferable 
for the individual to receive written information in advance of attending the 
clinic (Marteau 1990). In this study all the clinic staff involved in admitting 
screenees used a similar format to describe the examination and the physical 
sensations which might be experienced. In addition the screenee was given 
at least two opportunities to discuss any particular concerns. The nursing 
record was designed to provide checks that specific information was given to 
all screenees both before and after the examination It was also designed to 
identify any special needs of the screenees, for example, those who were deaf
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(several elderly screenees had hearing difficulties and was totally deaf and 
also unable to speak), blind (two screenees) or had severe arthritis or other 
musculoskeletal problems which would make getting onto the endoscopy 
trolley or lying down difficult (numerous elderly individuals).
To assess the opinions of a sample of the screenees about the quantity and 
clarity of the written and verbal information and whether the clinic staff had 
succeeded in meeting their needs, three questions on these subjects were 
incorporated into the series of questionnaires used to assess the intangible 
costs of FS screening (described in Chapter 2, section 2.10). The screenees 
were asked to respond to this series of questions using a four point scale 
ranging from "not at all" at one end to "very" at the other. Only the 
responses given by the 263 screenees who completed all four intangible cost 
questionnaires were analysed. The distribution of responses to the three 
questions is shown in Table 4.12. The responses of 263 screenees were 
analysed. The numbers of screenees giving no response to the first, second 
and third questions shown in the table were two, five and four respectively. 
200 (76%) of the screenees reported that the flexible sigmoidoscopy booklet 
had been very clear. Over 90% of the screenees selected the "not at all" 
response to the question "would you have liked more explanation before the 
test?" and only two (0.8%) said that they would have very much liked more. 
As had been hoped, the vast majority (96.6%) of the screenees had found the 
staff very helpful. However, there were four screenees who felt that their 
needs had not been entirely met and who found the staff less than very 
helpful, including two who reported that they had not been at all helpful.

4.5.2 Attitudes to watching the examination on television
Research has shown that cognitive strategies may be effective for producing 
analgesia and or increased tolerance to stressful or painful medical 
procedures (Kaplan et al 1982).. A study from the United States had shown 
that encouraging patients undergoing sigmoidoscopy to focus their attention 
on some aspects related to the examination helped the patients to rate 
themselves less anxious, during the examination (Kaplan et al 1982). It was 
decided to apply these principles at the screening clinic and give the 
screenees something to focus their attention on by enabling them to watch 
their own screening examination on a colour television monitor. This had 
the additional benefit of making the description of polyps and their 
proposed removal easier in those screenees found to have polyps. While no



Not at all 
n  %

Table 4.12

Clarity of written information and sensibility of staff

Somewhat Moderately Very No response Total
n % n % n % n %  n %

Questions

W a s  t h e  

i n s t r u c t i o n  

b o o k l e t  c l e a r ?

2.3 19 7.2 36 13.7 200 76.0 2 0.8 263 100

W o u l d  y o u  

h a v e  l i k e d  m o r e  

e x p l a n a t i o n  

b e f o r e  t h e  

e x a m i n a t i o n ?

242 92.0 8 3.0 2.3 0.8 1.9 263 100

W e r e  t h e  s t a f f  

h e l p f u l ?

0.8 1 0.4 0.8 254 96.6 4 1.5 263 100

o \
U )
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attempt was made to assess the value of watching the examination as a 
stress-reducing intervention, it was considered important to evaluate the 
screenees response both to the prospect of being able to do so and to the 
actual experience. Therefore, advantage was taken of the survey of 
intangible costs to ask the same group of screenees about their attitudes to 
watching their own examinations. The results are shown in Table 4.13.

Of the 263 screenees for whom the questions were analysed five and ten did 
not answer the questions before and after the examination, respectively. Just 
over half (52.9%) of the screenees responded that they would very much like 
to watch the examination when asked immediately beforehand. However, 
almost 20% selected the "not at all" response to the same question. In 
contrast, after the examination, only 19 (7.2%) screenees reported that they 
were not at all happy to have watched their examination but 182 (69.2%) 
were very happy to have watched it. Although no attempt was made to 
analyse the usefulness of the TV monitor in helping to reduce screenees’ 
stress during the examination, the results shown in Table 4.13 appear to 
indicate that most screenees were glad to have been given the opportunity to 
watch their examination.

4.5.3 Logistics of attending the screening clinic
At the start of the study it was recognised that the screening clinic was very 
poorly served by public transport and that the area covered by the practice 
was quite large. Logistic problems such as lack of public transport and the 
running of clinics during working hours have been frequently cited as 
deterrents or hurdles to compliance with screening (Gillam 1991; Nathoo 
1988). Therefore, it was considered that the evaluation of problems 
encountered in reaching the clinic and taking time off work were important, 
especially with respect to the planning of future screening studies. Two 
approaches were adopted; the first was to include questions on mode of 
transport and distance travelled to the clinic in the final questionnaire (Q4) of 
the 'intangible costs' series (described in Chapter 2, section 2.10).
Secondly during the telephone survey of unaccounted-for non-compliers, 
lack of transport was one of the specific questions asked to ascertain reasons 
for non-compliance. These latter data were presented in Chapter 3, section
3.5 and only one screenee gave this as a reason for non-compliance.



Questions

Table 4.13

Attitudes to watching the screening examination on the television 
screen sought before and after the examination

Not at all 
n %

Somewhat 
n %

Moderately
n %

Very
n %

No response
n %

Total
n %

Pre-examination.
W o u l d  y o u  l i k e  t o  

w a t c h  y o u r  

e x a m i n a t i o n  o n  

t h e  T  V .  s c r e e n

52 19.8 23 8.7 44 16.7 139 52.9 1.9 263 100

Post-examination.
Were you happy 
that you could 
watch your 
examination on 
the T V. screen

19 7.2 16 6.1 36 13.7 182 69.2 10 3.8 263 100

a
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As described above, only the responses from the 263 screenees for whom all 
four questionnaires could be identified were analysed. All but one of the 263 
screenees answered the question on mode of transport to the clinic. Of these 
13 (5.0 %) reported that they had walked to the clinic, 240 (91.6%) travelled 
by car, three (1.1%) took public transport and six (2.2%) travelled by bicycle.
It was predicted that the most frequent mode of transport to the clinic would 
be the car, so those travelling by car were asked to record the distance 
travelled to and from the clinic. Answers were given by 237 of the 240 who 
travelled to the clinic by car. The median length of the return journey was 
four miles and seventy five percent of screenees had travelled six miles or 
less. The minimum reported distance travelled was less than one mile and 
the maximum 320 miles. The latter was reported by one screenee who had 
moved away from the area just after receiving his invitation but who decided 
to keep the appointment.
Questions on the amount of time lost to screening and the implications of 
this were also included in Q4. The first question asked screenees in paid 
work how many hours of work they had missed as a result of preparing for 
and attending the clinic. One hundred and four (39.5%) responded to this 
question. The median time lost was four hours, with seventy five percent 
missing five hours or less. The minimum time lost from work was zero and 
maximum 37 hours. One hundred and five screenees responded to a 
question asking how easy it had been to take time off from paid work to 
attend the screening clinic. All of the 40 females and 62 (95%) of the males 
reported that it had been easy. These same screenees were asked whether 
they would have preferred a clinic early in the morning or in the evening. 
An early morning clinic would have been preferred by 93 (69.4%) of the 134 
screenees who responded to this question. In contrast, only 7 (5.6%) of the 
124 responders to the question about an evening clinic reported that they 
would have preferred this.

4.6 The positive rate for Haemoccult
Eight hundred and fifty four screenees performed a Haemoccult test. Of 
these 393 were in the (Hct) group and 461 in the HFS group. Seven (0.8%) 
screenees had positive results. The results of the investigation of these seven 
individuals are described in Chapter 5. With the exception of a small number 
of telephone calls to clarify details of the dietary restriction, no technical
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problems were encountered with the application of the Haemoccult test. 
However, it is essential that receptionists at the practice and staff of the 
screening clinic are briefed so that they can give advice about the dietary 
restrictions or other aspects of the test, if required.

4.7 Discussion
The data presented in this chapter allow an evaluation of the technical 
aspects of performing flexible sigmoidoscopy on randomly selected 50-75 
year olds in primary care. The study is the first in Europe to demonstrate the 
feasibility of a primary care physician performing large numbers of FS 
screening examinations on individuals registered with his practice. The 
study was unusual in other ways - for example, a novel approach to bowel 
preparation for FS screening was used in which screenees were asked to take 
a laxative and observe a liquids-only fast from the evening before the 
examination. This produced adequate to excellent bowel clearance in 89% of 
the screenees.
Of the factors determining the success of a FS screening examination, the 
bowel preparation was at least adequate in 89% of screenees, and the 
instrument was inserted to at least 40cm in 76% and in no examination to less 
than 20cm. However, 11% of the bowel preparations were rated as poor and 
the examination had to be stopped prematurely in 23% of screenees for 
either technical or screenee reasons. The main reasons for stopping 
prematurely included instrument problems in 0.6%, faecal loading in 6.5%, 
and screenee pain or discomfort in 9.1%. Moreover, there was a highly 
significant difference in the median depth of insertion of the instrument 
between males and females which was accounted for by a disproportionately 
large number of examinations performed to 35cm or less in females. In 
support of a mechanical explanation for this it was found that technical 
reasons for stopping the examination prematurely and combined technical 
and screenee reasons occurred significantly more frequently in females than 
males. Although faecal loading was the most commonly recorded technical 
reason for stopping prematurely in both sexes, adhesions, an acute bend at 
the rectosigmoid junction and spasm were all more frequently recorded in 
females than males. In contrast, 'screenee only' reasons for stopping 
prematurely were not more frequently recorded in females than males. 
Although compliance with diagnostic colonoscopy was high - 100% in the
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Haemoccult positive screenees and 99% in those recalled because polyps 
were found at FS - as in the case of the FS examinations, achieving total 
colonoscopy proved to be significantly more difficult in females than males. 
In the initial attempt at full colonoscopy the caecum was reached in only 53% 
of the 109 screenees recalled for polyp removal. However, it was reached in 
only 29% of females as opposed to 58% of males.
As would be expected a whole spectrum of previously undiagnosed 
abnormalities were found, the most important of which were two cancers 
and the discovery of polyps in 20% of the screenees. This enormously high 
"positive" rate for FS screening contrasts with the 0.8% positive rate observed 
with the Haemoccult test in this study and dramatically exposes the 
"Achilles' Heel" of FS screening, the fundamental problem of defining a 
positive result.
From the screenees' point of view the information provided was "very clear" 
(76%) and 90% reported that it was of sufficient quantity. Although 53% of 
screenees had stated that they very much wanted to watch their examination 
of the colour television screen, 20% had said that they did not want. 
However, after the examination only 5% of screenees surveyed said that they 
were not at all happy to have been able to watch the examination. As the 
nursing and volunteer staff who played a crucial role in the smooth running 
of the clinic had been carefully trained to identify the screenees needs and to 
provide appropriate information it was satisfying to note that 96.6% of the 
screenees reported that the staff had been very helpful.

In most studies screenees have been prepared using an enema, so the use of 
an oral bowel preparation for flexible sigmoidoscopy screening is 
unconventional, but has been previously described (Bang et al 1986). The 
physical sided effects of the oral bowel preparation will be discussed in 
Chapter 6. In this chapter the quality of bowel preparation achieved has 
been analysed. In the one other study of the use of an oral laxative bowel 
preparation it was reported that the bowel preparation was satisfactory in 
95% (Bang et al 1986). Only one study using enema preparation has used 
identical criteria for analysing the quality of bowel preparation (Traul et al 
1983). In that study 89% of 5000 patients examined were found to have an 
adequate to excellent examination and only 2% were reported as poor. 
However, the quality of bowel preparation was not recorded for 9%. 
Although in the present study it was also found that 89% of the preparations 
were adequate to excellent, this was based on complete data. Moreover,
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even though the criteria for inclusion into each of the four categories was 
clearly defined, the classification system was still highly subjective. This 
makes it difficult to compare the results of these two studies. A comparison 
of the quality of bowel preparation achieved between groups of individuals 
randomly allocated to oral or laxative preparation would be more valid and 
should probably be performed in the future.
In this study, a poor bowel preparation was considered a failure of the 
screening test, but screenees were neither re-examined after an enema nor 
rescheduled for another examination at a future date. This resulted in at 
least one subject with significant neoplasia not being identified. In this case, 
FS had been performed to 20 cm but had to be terminated because of faecal 
loading. The patient presented a few weeks after screening with rectal 
bleeding and was discovered to have a carcinoma at 30 cm on barium enema 
examination. As an obstructing lesion may be a cause for faecal loading it 
could be argued that it is essential to re-examine subjects with a poor bowel 
preparation after appropriate measures to evacuate the sigmoid and rectum. 
Although several studies have followed this procedure (Traul et al 1983, Hoff 
et al 1985) it is not clear whether this actually results in significant numbers 
of individuals being identified whose neoplasia would have been missed. At 
least one study found no further neoplasia after re-examination under 
satisfactory conditions (Hoff et al 1985).

In this study the median distance passed was 40cm and 76 % of the 
examinations reached at least 40cm. Interestingly no difference was found 
between the median depth of insertion using colonoscopes and the 60cm 
flexible sigmoidoscopes. This perhaps implies that the G.P. adopted a 
particular technique to the screening examinations rather than simply trying 
to insert the endoscope as far as possible. Furthermore, as 40cm was 
recorded in 63% of the examinations it is possible that the G.P preferentially 
rounded down to 40cm even in examinations in which a greater length of 
scope was inserted. However, this result is not dissimilar to several other 
studies; in two studies the average insertion distance of the 60cm flexible 
sigmoidoscope was shown to be 40-45cm (Auslander and Schapiro 1983, 
Pintauro et al 1980) and in a study of similar size to this one in which 60cm 
FS screening examinations were performed in 1176 volunteers and high risk 
subjects, the mean distance passed was 47.2 cm (Rozen et al 1987). Similarly, 
the mean depth of insertion in 5,000 60 cm examinations was 47.7cm (Traul 
1983) In some studies greater lengths of insertion (50-55cm) have been
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reported but these studies were conducted in symptomatic patients and 
performed by experts (Bohlman et al 1977, Marks et al 1979, Dubow et al 
1985, Zucker et al 1984).
At least one other study has found that the distance passed by the FS is 
significantly less in females than males (Hoff et al 1985). It has been reported 
that rigid sigmoidoscopy is more difficult and less often successful in 
females than males, and this has been attributed to greater difficulty 
experienced in negotiating the rectosigmoid junction (Nichols and Dube
1982). Also it may be hypothesised that the high prevalence of a previous 
history of pelvic surgery amongst females in this age group may contribute 
to mechanical difficulties in achieving full insertion of the endoscope. In 
support of this. Long (1989) found that the percentage of patients in whom a 
complete examination could be achieved was 81% in those with no previous 
history of intraperitoneal surgery compared with only 57% of patients with 
such a past history. In the present study 174 (15.4%) of the females 
attending for screening had undergone previous intraperitoneal surgery (Dr 
R. Aubrey, personal communication).

Unfortunately a reliable method of assessing the length of large bowel 
examined has not been found. Initially it was assumed on the basis of depth 
of insertion and intraluminal appearance of the colon that the fully inserted 
60cm flexible sigmoidoscope reaches at least the sigmoid-descending colon 
junction (Christie 1980). However, in a study in which the anatomical extent 
of FS examinations were determined by placing a clip on the colonic mucosa 
and subsequently locating the clip on barium enema it was found that the 
entire sigmoid colon was viewed in only 81% of those in whom the 
endoscope was inserted to 60cm. Moreover, examinations in which the 
endoscope was inserted to 50-55cm, 40-45cm and 30-35cm viewed the entire 
sigmoid in 68%, 27% and 13% of examinations respectively (Lehman et al
1983). The same study also showed that a 50cm examination could reach 
anywhere from the midsigmoid to the hepatic flexure because the sigmoid 
colon varies in length ad tortuousity. Furthermore, the extent of FS could 
not be reliably assessed by visual appearance since many colons lacked 
characteristic landmarks unless the transverse colon was reached. The 
authors concluded that the clinical utility of FS is dependent not only on the 
amount of colon visualised but also on the frequency with which various 
lengths of insertion can be attained. In their own study of 113 patients a
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60cm examination was achieved in 51.3% of the examinations >50cm in 
73.3% and >40cm in 86.6% in expert hands

In this study 23.4% of the examinations were reported to have been 
terminated prematurely for technical and/or patient reasons; this rate was 
lower than reported in two other studies in which rates of 52.5% (Mullins et 
al 1987) and 37% (Marks et al 1979) were reported. Technical reasons for 
stopping prematurely were recorded in 19.7% of examinations and the most 
frequent causes were: faeces 6.5%, adhesions 3.8%, spasm 3.2% and sigmoid 
loop 3.2%. Several studies have reported faeces as a more frequent reason, 
ranging from 12-31% (Mullins et al 1987, Traul et al, Marks et al 1979). 
Other reported reasons were angulation, spasm and obstruction (Mullins et 
al 1987, Traul et al, Marks et al 1979). In the present study pain or 
discomfort was reported as a reason for prematurely stopping the 
examination in 9.1% of examinations. Similar figures have been observed in 
other studies (Mullins et al 1987, Traul et al, Marks et al 1979).

Although the success rate of 53% in reaching the caecum in the diagnostic 
colonoscopies seems to be disappointingly low compared with the high 
success rates (97%) seen in expert hands (Williams and Fairclough 1992, 
Waye and Bashkoff 1991) it should be noted that the attitude had been 
adopted that, as safety was of uppermost importance, if significant 
difficulties were encountered the initial examination should be abandoned. 
Individuals in whom the initial examination was unsatisfactory were 
recalled at a later date with the intention of performing a more extensive 
examination. Even so, three studies from London Teaching Hospitals have 
reported total colonoscopy rates of 55%, 67% and 75% (Alderidge and Sim 
1986, Boulos et al 1984, and Durdey et al 1987). It is probable that these rates 
are a truer reflection of what is achieved across the country than the reported 
success rates of over 95% (Williams and Fairclough 1992, Waye and Bashkoff 
1991). This study was unusual because the G.P. had been trained in 
colonoscopy as well as FS. However, if further studies are planned, referral 
of screen detected cases to a hospital based endoscopist with a high success 
rate should be considered. This study is also unusual in documenting the 
reasons for incomplete colonoscopic examinations. One of the most striking 
findings was the highly significant difference (p<0.01) in the proportion of 
males (58%) and females (29%) in whom the caecum was reached. Even in 
expert hands it has been found that most failures occur in women (Waye and
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Baskoff 1991) although these authors felt that it was not particularly 
associated with prior hysterectomy.

Comparisons of the time taken for the screening examination between this 
and other studies cannot easily be made because often the period being 
measured is not clearly defined. The median time taken for the examinations 
(3 minutes 10 seconds) in which routine biopsies were not taken, was about 
two minutes less than mean times reported in a review other several other 
studies using the 60cm FS for screening (Selby and Friedman 1989). It is not 
clear whether the difference is real or whether in these studies a different 
interval was timed, as this is usually not specified. For example in this study 
the time taken was measured from insertion of the scope to its removal and 
did not include the time taken to discuss the examination and obtain 
consent. It might be expected that the length of time for the examination 
would be determined by the distance passed and whether or not polyps 
were found. Although the distance passed in females was significantly less 
than in males, polyps were found in a significantly higher proportion of 
males than females. These opposing determinants of the time taken for an 
examination may in part contribute to the lack of any difference between 
males and females in the median time for the examination .

The most important clinical findings in this study were of cancer in two 
screenees and of polyps in 19.6% (95% C.I. 17.3-21.9%). The polyp 
prevalence rate as detected by 60cm FS is similar to that found in several 
other studies (Gupta et al, 1989; Mullins et al, 1987; Wheeler et al, 1985; 
Yarborough and Waisbren, 1985) and higher than in two which reported 
rates of about 12% (Wherry 1981, Marks et al 1979). However, the mean age 
(52.4) of the aymptomatic screenees in the paper by Wherry et al (1981)was 
young, and in the paper by Marks et al (1979) polyps less than five 
millimetres were ignored, both these factors may explain the lower 
prevalence rates reported. In the present study there was a significant 
difference in the screen detected polyp prevalence rate for males (24.3%) and 
females (14.9%). Although this observation has frequently been made in 
autopsy studies (Williams et al 1982, Arminski and Mclean 1964, Vatn and 
Stalsberg 1982) most studies of asymptomatic screenees have not included 
large enough numbers of males and females for the difference to be noted. 
In a study which included approximately equal numbers, a higher 
prevalence of polyps was observed in men than women in a population-
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based FS screening study in Finland (Hoff et al 1985). The observation of a 
significant rise in polyp prevalence with age is also in agreement with the 
results of autopsy series (Williams et al 1982, Arminski and Mclean 1964, 
Vatn and Stalsberg 1982). The reason why the screen-detected polyp 
prevalence rate was lower in the over 70 year old is not known. This might 
have been due to chance especially as the number of over 70 year olds 
screened was much lower than any of the other age groups. Alternatively, 
the healthy screenee effect may be more marked in this older age group. The 
association between cardiovascular disease and colorectal neoplasia and 
between other cancers and colorectal neoplasia have been well documented 
(Correa et al 1982). It is therefore possible that individuals over 70 who are 
healthy enough to attend for colorectal neoplasia screening by virtue of not 
having any other the other major killer diseases are at a lower risk of having 
polyps. If the observation of a lower prevalence of screen-detected polyps in 
the over 70 year old is true then it would lend further support to the 
hypothesis that screening should be confined to those under the age of 70.
In section 4.4.4 it was shown that up to 35% of the polyps recorded in the 
sigmoid or rectum would have been missed if only one examination had 
been performed. A recent study from Scandinavia (Hoff and Vatn 1985) in 
112 subjects found that 25% of polyps less than 5mm in size could be missed 
by a single examination. However, they found that this was the case for only 
5% of polyps larger than 5mm. Similar results have been observed in a 
colonoscopic study (Hixson et al 1991). In this study no attempt was made to 
separate polyps by size because the vast majority of the polyps seen were 
less than 5mm. Undoubtedly some of the discrepancy recorded is real since 
this problem has been widely recognised. However, unlike the Scandinavian 
study, whose aim was to look at reproducibility of flexible sigmoidoscopic 
findings, in this study it was not a pre-determined aim. Therefore, it is 
possible that the number of polyps was not accurately recorded at flexible 
sigmoidoscopy, especially in those subjects with more than three or four 
polyps because it was known that they would be returning for colonoscopy. 
In support of this hypothesis is the observation that polyps were recorded as 
being seen only at colonoscopy more than twice as often (75 versus 28) as 
they were recorded as being seen at flexible sigmoidoscopy only. While no 
conclusions can be drawn about the numbers of polyps, and therefore of 
polyp- bearing individuals who may be missed by a single screening 
examination, the results of this study re-emphasise the need to bear this in 
mind. Indeed, this is the rationale for the American Cancer Society's
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recommendations that two flexible sigmoidoscopies should be performed 
one year apart before starting three to five yearly surveillance (American 
Cancer Society, 1985).
The prevalence of previously undiagnosed screen-detected haemorrhoids 
(7% (95%C.I. 5.4-8.4%)) and diverticulosis (14% (95%C.1.12-16%)) were, not 
unexpectedly, lower than reported from series in which a large number of 
symptomatic subjects were included (Gupta et al, 1989; Rubin et al, 1987).

The strategy adopted in this study for the management of polyps found at FS 
screening resulted in 9.8% of the screenees being recalled for colonoscopy 
and in polypectomy being performed at screening in 8.2%. A comparison of 
the mean age and standard deviation for the two groups and the ratio of 
males to females revealed no demographic differences. However, in the 
small group of screenees noted to have polyps but in whom no further action 
was taken there were equal numbers of males and females as compared with 
almost twice as many males as females in the other two groups. This may 
have arisen by chance or may indicate that no further action was taken in a 
disproportionately high proportion of females. No obvious reason for the 
observed difference was revealed by an analysis of the ages, medical history 
from the nursing notes, or number and site of recorded polyps. It has been 
observed (Dr R. Aubrey personal communication) that amongst those 
screenees found to have adenomas at FS there is a reluctance to return for 
colonoscopy to check for proximal neoplasia; similar difficulties have been 
reported in another study in which all polyps were biopsied at FS (Gupta 
1989). This is a problem which would need to be addressed if this method of 
screening were to be used.
Although 69.4% of screenees responding to a question asking whether they 
would have preferred a morning clinic gave an affirmative response, very 
few of the screenees surveyed reported difficulty in getting time off work. 
The preference for a morning clinic may be related in part to screenees 
wanting to minimise the length of the solid fast. In fact 94.4% of those 
responding to a question asking whether they would have preferred an 
evening clinic said 'no'. In this study, relative inaccessibility of the clinic did 
not appear to be a major obstacle to attending; however this may be a 
reflection of the relative affluence and the large proportion of retired 
individuals in the study population. In studies of cervical screening poor 
accessibility has been identified as an important obstacle to compliance. 
(Nathoo 1988).
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Despite the heavy wear and tear which resulted from over 1,000 screening 
examinations over and above the normal diagnostic use instrument 
problems which resulted in the premature termination of the examination 
occurred in only 0.6% of the examinations. The problems with suction and 
loose cables and controls were similar to the small numbers of problems 
found in a survey of 5,000 flexible sigmoidoscopy examinations (Traul et al, 
1982). However, in both studies the low frequency of instrument failure can 
be in part attributed to careful maintenance and servicing. Provision of 
adequate funds for the maintenence of the endoscopes is essential to the 
efficient running of a screening programme.

In conclusion, the data described in this chapter have confirmed that it is 
feasible for large numbers of FS screening examinations to be performed in 
primary care to a technical and safety standard comparable with many 
studies from the United States. However, is not something which can be 
done in the surgery! It has only been possible to process such large numbers 
of screenees to such a high standard because the screening was performed in 
a well equipped and staffed unit. It was found that the minimum 
requirements were an endoscopy room, instrument washing room, and 
separate reception and recovery areas. Several toilets should be available to 
both waiting and recovering screenees. The number of endoscopes and the 
ability to clean them were major factors limiting turnover. It was found that 
between 20 and 24 screenees per whole day session could be managed using 
at least six endoscopes and one automatic washing machine. However, it 
was felt by the nurses responsible for cleaning the endoscopes that their load 
would have been more tolerable with two automatic washers. In addition to 
the endoscopist, the minimum staffing level for a clinic run along these lines 
is three nurses and a clerk.
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Chapter 5. Histological characteristics of resected 
cancers and polyps

5.1 Introduction
The logistics of performing FS and Haemoccult screening in primary care 
were described in Chapter four. In this Chapter the histological 
characteristics of lesions detected by either or both screening modalities will 
be described. The results will be used to estimate the implications for 
provision of diagnostic and surveillance colonoscopy of adopting a variety of 
strategies for dealing with screenees found to have polyps.

5.2 Clinical and histological findings in screenees with a 
positive Haemoccult result
Seven screenees had positive Haemoccult results, and all these subjects 
complied with the recommendation to undergo diagnostic colonoscopy. The 
age, sex, clinical findings and histological diagnoses resulting from the 
diagnostic colonoscopies performed in these individuals are described in 
Table 5.1. Five of the seven subjects were from the Haemoccult only group 
(Hct) of the study and the other two had been randomised to the combined 
Haemoccult/FS group (HFS). Of the five subjects from the Haemoccult only 
group no abnormality was detected in two, a 70 year old male was found to 
have active proctitis, while neoplasia was found in two males aged 50 and 60 
years old. Of these the first was found to have a 20mm, mildly dysplastic 
tubulovillous adenoma in the sigmoid colon which appears to have been 
entirely asymptomatic. The 60 year old male was found to have a Dukes 
stage C rectal carcinoma. On enquiry, it was found that he had noticed rectal 
bleeding for several weeks but had not thought it was serious enough to 
warrant a consultation. Of the two subjects with positive Haemoccult results 
from the HFS group only the female performed both tests. As described by 
the protocol, the endoscopist was unaware of the result of the Haemoccult 
test at the time of the FS examination. At FS a diminutive (< 5mm) polyp 
was detected which appeared clinically to be neoplastic.



Table 5.1

Results of diagnostic colonoscopy in seven screenees with positive Haemoccult results

Group Sex Age Distance passed Clinical findings Pathology

H F 50 Splenic flexure NAD -

H F 54 Caecum Inflamed area, rectum NAD
H M 70 Hepatic flexure Haemorrhagic sigmoid/ 

rectum
Active chronic proctitis

H M 50 Caecum Sigmoid polyp TVA, mild dysplasia, 20mm
H M 60 SDJ Rectal carcinoma Dukes C carcinoma

HFS F 75 Mid ascending RSJ polyp (FS), desc. polyp TA, mild dysplasia, 2mm
HFS M 75 Caecum Sigmoid polyp. TA, mild dysplasia, 2mm

craggy prostate

RSJ= rectosigmoid junction; SDJ=sigmoid/descending junction.
NAD= no abnormality detected; TVA= tubulovillous adenoma; VA= villous adenoma; TA= tubular adenoma
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On removal of the same polyp at colonoscopy, histology revealed a 
moderately dysplastic villous adenoma. A second polyp was removed from 
the descending colon during the colonoscopy and histology of this polyp 
revealed a diminutive mildly dysplastic tubular adenoma. The second 
screenee failed to attend for FS and was therefore recalled for diagnostic 
colonoscopy solely on the basis of his highly positive Haemoccult result (six 
out of six windows). In this case only a very small (2mm) mildly dysplastic 
tubular adenoma was found in the sigmoid.

5.3 Histology of abnormalities other than polyps or cancer 
which were biopsied at FS
In six screenees in whom neither polyps nor cancer were found, areas of 
inflamed mucosa of unknown aetiology were observed. Biopsies were taken 
from the abnormal appearing sites during the FS in five individuals and at 
colonoscopy in one. In the latter case the screenee was recalled for 
colonoscopy to investigate the source of fresh blood in the lumen which 
appeared to originate proximal to the limit of the FS. The only abnormality 
found at colonoscopy was an area of inflamed appearing, haemorrhagic 
mucosa at the splenic flexure. The results of the histological examination of 
these biopsies together with the age and sex of the screenees from whom 
they were taken are shown in Table 5.2. Unfortunately, in two out of the six 
subjects insufficient material was obtained to make a diagnosis. In a further 
two, one of which was the female screenee recalled for colonoscopy, no 
abnormality was detected. In the remaining two screenees diagnoses 
compatible with quiescent ulcerative colitis were made.

5.4 Histology of lesions removed surgically following detection 
at FS
As discussed in Chapter 4, three of the 1116 screenees were referred for 
surgical removal of neoplastic lesions detected at the screening examination. 
In the two males carcinoma was suspected from the clinical appearance of 
the lesions and in the female screenee the lesion detected was thought to be a 
villous adenoma but considered to be too large for endoscope removal.
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Table 5.2

Age, sex and results of the histological examination of biopsies 
taken from sites of inflamed looking mucosa during FS in five 
screenees and at colonoscopy in one

Age at screening Sex Histology

75 Male Insufficient for diagnosis

54 Male Normal mucosa

50 Male Quiescent ulcerative colitis

67 Female Quiescent ulcerative colitis

56 Female Insufficient for diagnosis

60 Female Normal mucosa



180

Table 5.3 summarises the results of histological examination of biopsies 
taken from the lesions during the screening examination and the final 
histological diagnosis based on the resected specimen. It is interesting to 
note the problems of endoscopic sampling of large tumours and to consider 
the potential pitfalls which could result if clinical management was based 
solely on histological diagnoses thus made. In both cancer cases, although 
multiple biopsies were taken, they did not provide sufficient tissue to permit 
the correct diagnosis be made. Both of the cancer cases also had 
synchronous adenomas.

5.5 Characteristics of polyps removed at FS
According to the protocol of this study the discovery of polyps at flexible 
sigmoidoscpy screening could result in one of three management options; i) 
polypectomy at the screening examination, ii) direct referral for colonoscopy, 
or iii) surgical referral - which has been discussed above.
The criteria for performing polypectomy at the screening examination were 
as follows: i) the polyp(s) appeared clinically to be hyperplastic, ii) the 
screenee refused to return for diagnostic colonoscopy, iii) the screenee had a 
medical condition which made the use of sedation for colonoscopy 
undesirable.
Of the 217 screenees in whom polyps were noted but who did not require 
surgery, the endoscopist decided to remove polyps at the screening 
examination from 91. It would have been interesting to know the 
proportions of subjects in whom polypectomy was performed according to 
each of the three criteria. Unfortunately, no record was made of the criteria 
for performing polypectomy in any of these cases. However, a retrospective 
survey of the nursing and endoscopy unit records for these 91 screenees 
revealed that, one had categorically refused to return for diagnostic 
colonoscopy, two had severely compromised cardiorespiratory function, one 
was on warfarin and had a prosthetic mitral valve, and one had suffered 
acute rectal prolapse following the laxative preparation.



Table 5.3

Comparison of histological diagnoses made on biopsies taken at flexible sigmoidoscopy screening and on 
surgically resected specimens for three screenees referred for surgical resection of neoplasia found at screening

Randomisation
Group

Sex Age at screening Clinical
Diagnosis

Histology of 
biopsies

Histology of 
resected specimens

FS Male 69 Cancer Severely dysplastic 
tubular adenoma

Dukes stage B 
carcinoma

FS Male 72 Cancer Fragments of 
moderately 
dysplastic tubular 
adenoma

Dukes stage A 
carcinoma'

HFS* Female 66 Adenoma Tubular,
tubulovillous and 
villous
architecture, focus 
of moderate 
dysplasia

Mildly dysplastic 
tubular adenoma

*Note the Haemoccult result was negative in this screenee
00
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5.5.1 Number of polyps recorded per screenee from whom biopsies were 
taken at FS (Table 5.4)
Although in almost three quarters of the screenees only one polyp was 
recorded, almost one in ten were reported to have four or more polyps. 
Moreover, the difference between the proportions of females with only a 
single polyp (85%) and males (65%) of 20% (95%C.I. for the difference, 1.0- 
39.0%) was greater than would have been expected to occur by chance 
(z=2.07, p<0.05).

5.5.2 Histological characteristics of the polyps removed at FS
In total, 148 polyps were recorded in the 91 screenees from whom polyps 
were removed at FS, 103 in the 57 males and 45 in the 34 females.
Of the 148 polyps recorded, 108 (73 %) were removed and histological results 
were available for 105 polyps (two were not retrieved and one not 
processed). The spectrum of histological diagnoses made on the 105 polyps 
processed is shown in Table 5.5. It is interesting to note that only 15.7% of 
the polyps were adenomas (including one polyp of mixed histology). 59.0 % 
of the polyps were hyperplastic and 25.7% were of other miscellaneous, non
neoplastic types. This result would not be surprising if the main criteria for 
performing polypectomy at FS had been to obtain histological confirmation 
that the polyps were not neoplastic.

5.5.3 Classification by most significant histological diagnosis of screenees 
in whom polypectomy was performed at FS
From the individual’s and the health service planner’s perspective the most 
important consideration is what are the prognostic implications of lesions 
found at screening. In other words, has neoplasia been detected and if so 
what are the histological features? In the above section it was seen that the 
vast majority of polyps removed at FS were non-neoplastic. In most cases 
only one polyp was seen and this was removed. However, in some subjects 
more than one polyp were seen and removed. If cancer had been found this 
would have been considered to be the most significant diagnosis. As no 
cancer was found, the most significant diagnosis per screenee was decided 
by assuming the diagnosis of at least one adenoma to be the most significant 
finding, followed by the diagnosis of at least one hyperplastic polyp and 
finally by any other miscellaneous conditions. Although hyperplastic polyps



Table 5.4

Number of polyps recorded per screenee for 91 screenees in whom polypectomy 
was performed at flexible sigmoidoscopy screening

Number and percentage of screenees 

Males (N=57) Females (N=34) Total (N=91)

n % n % n %

Number of polyps

1 37 65 29 85 66 73

2 10 18 3 9 13 14

3 3 5 1 3 4 4

>4 7 12 1 3 8 9



Table 5.5

spectrum of histological diagnoses in the 108 polyps removed 
from 91 screenees at FS screening

Histology n %*

Missing^ 3 -

Hyperplastic 62 59.0
Adenoma 15 14.3
Mixedl) 1 1.0
Miscellaneous^ 27 25.7

^Percentages calculated out of the 105 polyps for which histology results were available.

®The missing group consists of two polyps which were not retrieved and one from which there was insufficient tissue to 
process.
^Hyperplastic/adenomatous polyp.
^The miscellaneous group is composed of 22 polyps reported as normal mucosa, three showing features of mucosal prolapse, 
one of collagenous colitis and one of melanosis coli.

%
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are considered by many to have no malignant potential, it is unlikely that 
this is an absolute rule especially since up to 13% of hyperplastic polyps 
have been shown to contain adenomatous elements (Estrada and Spjut 1980), 
which confer some malignant potential as approximately 10% of polyps with 
mixed hyperplastic adenomatous histology contain foci of severe dysplasia 
or malignancy (Longnacre and Fenoglio-Preiser 1989). For this reason and 
because of their putative role as a marker of exposure to agents important in 
the aetiopathogenesis of colorectal neoplasia (Jass 1989), the proportion of 
subjects with hyperplastic polyps has been analysed separately from the 
miscellaneous (non pre-malignant) group. Furthermore, for the purposes of 
prognostic grouping, mixed hyperplastic adenomatous polyps have been 
considered to be neoplastic and grouped together with the adenomas. In 
Table 5.6 the results of the histological examination of polyps removed from 
91 screenees at FS have been presented as most significant diagnoses per 
screenee.
Comparing the results in Tables 5.6 with 5.5, not only were very few of the 
polyps neoplastic (14.3%) but also only a small proportion (17.6%) of the 
screenees from whom polyps were retrieved were found to have neoplasia.

5.5.4 Clinical prediction of polyp histology at FS
Several studies have evaluated the problems of predicting the histological 
type of polyps on the basis of their clinical features (Chapuis et al 1985, Neale 
et al 1987). It would be expected that if clinical diagnoses were accurate, and 
the main criteria for removing polyps at FS was that they were suspected to 
be hyperplastic, then very few of the polyps removed at FS would be 
adenomas. As there had been no system for recording in each case the 
clinical criteria for polyp removal, it is not possible to estimate the extent to 
which the adenomas found had been misdiagnosed clinically. Some of the 
adenomas may have been recognised as such, but were found in subjects for 
or to whom colonoscopy was undesirable. The histological features of these 
adenomas, are described in Table 5.7. Only three of the adenomas were of 
moderate size (>5mm) making it less likely that they were mistaken for 
hyperplastic polyps. All the others were less than 5mm in size and could 
easily have been misclassified.



Table 5.6

Most significant histological diagnosis* per screenee for 91 individuals 
(57 males and 34 females) from whom polyps were removed at FS

Most significant histology n %

Adenoma^ 16 17.6
Hyperplastic 54 59.3
Miscellaneous^* 20 22.0
Missing 1 1.1

a) This group includes one screenee who had a single polyp of mixed hyperplastic/adenoma histology removed
b) The miscellaneous group is composed of 15 screenees in whom nothing abnormal was detecetd, three with a diagnosis of 
mucosal prolapse, one with a diagnosis of collagenous colitis and one of melanosis coli.

* The most significant diagnosis per screenee has been calculated by assuming a diagnosis of at least one adenoma (includes 
mixed hyperplastic/adenomatous polyps) to be more significant than the diagnosis of at least one hyperplastic polyp which 
was more significant than any other diagnosis.
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Table 5.7

Histological features of adenomas removed from 
16 subjects at FS

Histological features of adenomas 

Size Architecture Dysplasia

Screenee

1 <5mm Tubular Mild

2 5-9mm Tubular Mild

3 <5mm Tubular Mild

4 <5mm Tubular Müd

5 <5mm Tubular Mild

6 <5mm Tubular Müd

7 <5mm Tubular Müd

8 >10mm Tubulovillous Moderate

9 5-9mm Tubulovillous Moderate

10 <5mm Tubular Müd

11 <5mm Tubular Müd

12 <5mm Tubular Müd

13 <5mm *Mixed -

14 <5mm Tubular Müd

15 <5mm Tubular Müd

16 <5mm Tubular Müd

* Hyperplastic/adenomatous polyp
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5.6 Histological characteristics of polyps removed at 
colonoscopy
In total 110 screenees were invited to return for diagnostic colonoscopy for 
the removal of polyps noted at FS and for exclusion of synchronous proximal 
neoplasia.
One male refused and therefore all his polyps were removed at FS and his 
results are included in those presented in section 5.5 above. The 
characteristics of the screenees recalled for colonoscopy and of their polyps 
are described in the following sections.

5.6.1 Number of polyps recorded at FS for the 109 subjects recalled directly 
for colonoscopy
The numbers of polyps recorded per patient at FS for those individuals 
recalled immediately for colonoscopy are shown in Table 5.8. The 
proportion of subjects recalled for colonoscopy in whom only one polyp was 
recorded (55%) was significantly smaller than among the screenees in whom 
polypectomy was performed at FS (73%), (z=2.62, p <0.01).

5.6.2 Spectrum of histological diagnoses for polyps removed at 
colonoscopy
Of the 315 polyps seen either at FS or colonoscopy in the 109 subjects who 
were recalled directly for colonoscopy, 239 (76%) were removed but two of 
those removed (0.8%) were not retrieved for histology. Histological 
diagnoses were available for only 106 of the 109 screenees recalled for 
colonoscopy. In one male the polyp seen at FS could not be relocated at 
colonoscopy and in two males no polyp was retrieved. The spectrum of 
histological diagnoses for the 237 polyps retrieved at colonoscopy for the 106 
screenees is shown in Table 5.9. Even though these subjects had been 
recalled for colonoscopy because at least one of the polyps seen at FS was 
suspected to be an adenoma it can be seen that less than half (37.6%) of the 
polyps for which a diagnosis could be made were neoplastic. Of these, two 
adenomas contained Dukes' stage A invasive cancer, and the rest were 
adenomas with a range of histological features including two which were 
mixed hyperplastic adenomatous polyps. An asymptomatic non-invasive 
carcinoid tumour was diagnosed in a 10 mm size polyp removed from the 
rectum of a male screenee. In contrast most (61.2%) of the polyps removed



Table 5.8

Numbers of polyps recorded per screenee at FS for 
109 screenees recalled directly for colonoscopy

Number and percentage of screenees 

Females (N=38) Males (N=71) Total (N=109)

jolyps recorded

n % n % n %

1 23 61 37 52 60 55

2 6 16 19 27 25 23

3 2 5 5 7 7 6

>4 7 18 10 14 17 16



Table 5.9

Spectrum of histological diagnoses in the 237 polyps removed from 106* screenees recalled for diagnostic 
colonoscopy following the discovery of one or more polyps at FS

Histology n %

Cancer 2 0.8
Adenoma^ 89 37.6
Carcinoid 1 0.4
Hyperplastic 127 53.6
Miscellaneous^ 18 7.6

*In one male the polyp seen at FS could not be relocated, in two males no polyp was retrieved.
^This group includes two polyps of mixed adenomatous/hyperplastic histology.
^The miscellaneous group includes 16 polyps reported as normal mucosa, one showing features of mucosal prolapse and one inflammatory cap polyp.

8
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were non-neoplastic. Hyperplastic polyps comprised 53.6% of those 
retrieved and other non-neoplastic polyps comprised 7.6%, including 16 in 
which no abnormality was detected, one which showed features compatible 
with mucosal prolapse and one which was an inflammatory cap polyp.

5.6.3 Anatomical distribution of polyps in screenees undergoing 
colonoscopy
The anatomical distribution and, where known, the histological features of 
polyps recorded at FS and/or colonoscopy for the 109 screenees recalled 
immediately for colonoscopy are shown in Table 5.10a. In Tables 5.10b and 
5.10c the same data are shown separately for females and males respectively. 
Only two polyps were noted proximal to the splenic flexure in this series and 
these were found in two of the male screenees.
Polyp location and sex appeared to have influenced the likelihood of a polyp 
being removed for histology. Thus, 71%, 87% and 83% of the polyps noted 
in the rectum, sigmoid and proximal colon were removed from male 
screenees as compared with and 60%, 78% and 80% of the polyps at 
corresponding anatomical sites in females.
Hyperplastic polyps were the most frequent (45%) type encountered among 
the 69 out of 100 rectosigmoid polyps for which histology was available 
(Table 5.10a). However, proximal to the sigmoid colon, adenomas appeared 
to be more common than hyperplastic polyps although the numbers of either 
type were very small.
When the histological diagnoses for polyps in the sigmoid and rectum were 
compared for males and females a different pattern emerged. Of the 34 
rectal polyps removed from females, 29% were adenomas, 56% were 
hyperplastic and 15% had miscellaneous, non-neoplastic histology.
In comparison, of the 68 rectal polyps removed from males, 22% were 
adenomas, 68% hyperplastic and 10% had miscellaneous, non-neoplastic 
histology. However, when the proportions of neoplastic to non-neoplastic 
histology among the polyps removed from the sigmoid colon were 
compared for males and females a different pattern emerged. In females, of 
the 25 sigmoid polyps removed, 60% were adenomas, 36% were hyperplastic 
and one polyp had another non-neoplastic diagnosis. In contrast in males of 
68 sigmoid polyps, 35% were adenomas, two (3%) adenocarcinomas, 57% 
hyperplastic and 4% other non-neoplastic histology.



Table 5.10a

Histological features and anatomical position of all 315 polyps recorded 
at FS or colonoscopy in 109 screenees

Anatomical position
Distal Proximal

Histology
Hyperplastic

Rectum

65

iRSJ

9

Sigmoid

48

^Descend.

6

^Splenic f. ^Transv. ^Hepatic f. Total

128
Adenoma 25 11 39 8 3 - 1 87
^Mixed 1 - 1 - - - - 2
Cancer - - 2 - - - - 2
Other 12 3 4* - - - - 19
Not retrieved or 
not removed

51 5 17 2 1 1 77

Total 154 28 111 16 4 1 1 315

^Recto-sigmoid junction; ^Descending colon; ^Splenic flexure; ^Transverse colon; ^Hepatic flexure; ^Mixed hyperplastic/adenomatous histology. 
No polyps were found in the ascending colon and caecum

^includes one carcinoid

g



Table 5.10b

Histological features and anatomical position of 110 polyps recorded at FS or 
colonoscopy in 38 females recalled for their first diagnostic colonoscopy

Anatomical position

Distal Proximal

Histology
Rectum iRSJ Sigmoid ^Descend. ^Splenic f. ^Transv. ^Hepatic f. Total

Hyperplastic 19 3 9 5 - - - 36
Adenoma 10 5 15 2 1 - - 33
^Mixed 1 - 1 - - - - 2
Cancer - - - - - - - -

Other 5 - 1 - - - - 6
Not retrieved or 
not removed

23 1 7 1 1 33

Total 58 9 33 8 2 - - 110

^Recto-sigmoid junction; ^Descending colon; ^Splenic flexure; ^Transverse colon; ^Hepatic flexure; ^Mixed hyperplastic/adenomatous histology. 

No polyps were found in the ascending colon and caecum



Table 5.10c

Histological features and anatomical position of 205 polyps recorded at FS or 
colonoscopy in 71 males recalled for their first diagnostic colonoscopy

Anatomical position

Distal Proximal

Histology
Rectum iRSJ Sigmoid ^Descend. ^Splenic f. ^Transv. ^Hepatic f. Total

Hyperplastic 46 6 39 1 - - - 92
Adenoma 15 6 24 6 2 - 1 54
^Mixed - - - - - - - -

Cancer - - 2 - - - - 2
Other 7 3 3* - - - - 13
Not retrieved or 
not removed

28 4 10 1 1 44

Total 96 19 78 8 2 1 1 205

^Includes one carcinoid.
^Recto sigmoid junction; ^Descending colon; ^Splenic flexure; ^Transverse colon; ^Hepatic flexure; ^Mixed hyperplastic.adenomatous histology. 
No polyps were found in the ascending colon and caecum
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In summary, in the rectum the ratio of neoplastic to non-neoplastic polyps 
was 1 : 2.2 and 1 : 3.5 for females and males respectively, whereas in the 
sigmoid colon the same ratios were 1: 0.6 and 1:1.6 for females and males 
respectively. Thus it appears that in the rectum non-neoplastic polyps were 
more frequent than neoplastic ones for both females and males. In contrast, 
in the sigmoid, while non-neoplastic polyps were still marginally more 
common than neoplastic ones in males, adenomas were found to be more 
common than hyperplastic polyps in females. The ratio of neoplastic to non
neoplastic polyps was lower for females as compared with males at both 
sites and was lower for both sexes in the sigmoid as compared with the 
rectum.

5.6.4 Prevalence of ’proximal' polyps and adenomas amongst screenees 
referred directly for colonoscopy
As discussed in Chapter 1, some experts recommend that all screenees found 
to have polyps should undergo diagnostic colonoscopy (Ansher et al, 1989); 
others recommend that colonoscopy should be restricted to those with distal 
adenomas (Provenzale 1990). In this case, the debate centres on whether 
distal non-neoplastic polyps - the majority of which are hyperplastic, are 
markers for increased risk of proximal neoplasia. However, even the latter 
view, that all screenees found to have distal adenomas should undergo 
colonoscopy, has recently been contested. Only about one third of subjects 
with distal adenomas are found to have synchronous proximal adenomas 
(Warden et al 1987). However, it has been shown that both the presence and 
malignant potential of synchronous proximal adenomas is related to the 
malignant potential of the distal adenomas (Atkin et al, 1992; Grossman et al, 
1989; Tripp et al 1987). In the light of this controversy it is interesting to 
review the numbers and where possible the histological features of the 
proximal (to the descending/sigmoid junction) polyps recorded in the 
screenees who underwent diagnostic colonoscopy. However, as only 15 
(13.8%) of the 109 subjects who were recalled immediately for colonoscopy 
were found to have proximal polyps caution must be exercised in 
interpreting the results. The anatomical distribution, and histological 
characteristics of the 22 proximal polyps removed from the 15 screenees are 
detailed in Table 5.11. Of the 15 screenees found to have polyps proximal to 
the sigmoid colon, 10 (9.2% of those colonoscoped) were found to have 
proximal adenomas. However, as shown in Chapter 4 only about half of the 
colonoscopies reached the caecum. This could have resulted in a significant



196

underestimation of the prevalence of 'proximal' (to the sigmoid colon) 
lesions. Limiting the analysis to the 57 (52%) of subjects who underwent 
complete or near complete (to the ascending colon) colonoscopy might give a 
better indication of the true proportion of screenees who would be found to 
have proximal polyps. Indeed, 'proximal' polyps were found in a higher 
proportion (19.3%) of those colonoscoped at least to the ascending colon. 
Similarly, when the analysis was limited to those undergoing complete or 
near complete colonoscopy, the proportion of screenees with proximal 
adenomas was higher (12.3%). However, the error associated with the 
estimated proportions will be large because of the very small numbers.

Of the ten subjects with proximal adenomas, nine had only a single 
adenoma. The remaining subject had three proximal adenomas. All the 
proximal adenomas had tubular architecture and all but one were mildly 
dysplastic, the other being moderately dysplastic. From Table 5.11 it can be 
seen that two of the screenees had a single adenoma detected by both FS and 
colonoscopy in the descending colon and had no polyps in the rectum or 
sigmoid. Three of the screenees with proximal adenomas had one or more 
non-neoplastic distal polyps; in one subject histology of the distal polyp 
revealed no abnormality and in two subjects at least one hyperplastic polyp 
was found. Five of the ten individuals with proximal adenomas had at least 
one synchronous distal adenoma. These data are in agreement with 
previous observations that; i) not all subjects with proximal adenomas will 
have synchronous rectosigmoid adenomas or even any distal polyps 
(Warden et al 1986) and ii) that the majority of proximal adenomas found at 
colonoscopy following a positive screening test are small and of low 
malignant potential (Tripp et al 1987).
However, as mentioned above the number of subjects with proximal 
adenomas in this study is far too small to make generalisations about what 
might be the case if screening were to be offered to larger numbers of similar 
subjects.

5.6.5 Most significant diagnosis per screenee recalled directly for 
diagnostic colonoscopy
As discussed above in section 5.5.3 it is the prognostic implications of lesions 
found at screening that are of greatest interest to affected individuals and



Table 5.11

Anatomical distribution and histological features of proximal and distal polyps in 22 screenees in whom polyps 
were found proximal to the sigmoid colon at colonoscopy

Screenee Sex Segment reached at Distal* polyp(s) Proximal* polyp(s)
number colonoscopy

Histology Site Histology Site
81 f caecum TA, mild rectum not retrieved splenic f.
3924 f caecum HP,4x rectum HP descending

TA, mild sigmoid missing descending
2816 f ascending VA, mod RSJ TA, mild splenic f..
29 m caecum HP sigmoid TA, mild transverse
147 m ascending - - TA, mild descending
890 m caecum HP,3x rectum TA, mild descending

NAD, 3x rectum
HP,2x sigmoid

1462 m caecum TA, mild rectum TA, mild descending
1740 m caecum - - not retrieved descending

1819 m caecum HP rectum HP descending
TV, mild rectum TA, mild descending



Table 5.11 (continued)

Screenee Sex Segment reached at Distal* polypts) Proximal* polyp(s)
number colonoscopy

Histology Site Histology Site

1353 m caecum TA, mild RSJ, TA, mild descending.
TA, mild sigmoid TA, mild splenic f.

TA, mild splenic f.
1666 m caecum NAD sigmoid not retrieved transverse

HP,2x sigmoid sigmoid
not retrieved

3748 f splenic f. NAD sigmoid TA, mild descending
3265 f splenic f. HP rectum TA, mod descending

NAD rectum
TA, mild sigmoid

2047 f . transverse - TA, mild descending
2512 f descending HP sigmoid HP, 4x descending

TA, 2x, mild sigmoid

*The distal large bowel is defined here to include the rectum, recto-sigmoid junction (RSJ) and sigmoid colon. The proximal 
large bowel is defined here to include the following segments; descending, splenic flexure, transverse, hepatic flexure, 
ascending and caecum.

TA=tubular adenoma; TV=tubulo-villous adenoma; VA=villous adenoma; 
mild=mildly dysplastic; moderate=moderately dysplastic 
NAD=nothing abnormal detected
HP=hyperplastic polyp.
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health service planners. In Table 5.12 the most significant diagnosis per 
subject recalled for colonoscopy is shown. The results presented in this 
Table confirm the expectation that the prevalence of subjects with neoplasia 
(including cancer) is higher amongst subjects recalled for colonoscopy than 
in the group whose polyps were biopsied at FS. It would be surprising if this 
were not so since clinical suspicion of rectosigmoid neoplasia was the reason 
for recalling screenees immediately for colonoscopy. However, despite 
selecting screenees for whom the probability of having an adenoma was 
believed to be high, over one third (36.7%) of those undergoing diagnostic 
colonoscopy for whom a diagnosis could be made were not found to have 
neoplasia.
The clinical approach adopted in this study to the management of screenees 
found to have polyps at FS depended heavily of the endoscopist's experience 
and judgement when to perform polypectomy and when to recall for 
colonoscopy. This approach may not be practical if applied more widely 
because there is wide scope for variability in the application of the criteria. If 
the efficacy of mass screening were to be evaluated it may be simpler to 
adopt a policy of recalling all polyp bearing screenees for colonoscopy or to 
perform polypectomy in all screenees at FS and deciding further 
management on the resultant histological analysis of the polyps removed. 
The data presented thus far can be used to estimate the practical implications 
of adopting either policy.

5.7 Characteristics of polyps found in the rectum and sigmoid of 
215 screenees as a result of FS
In this section the data presented above in sections 5.5 and 5.6 will be 
combined to create an overall picture of characteristics of the rectosigmoid 
polyps found in the 1116 subjects who underwent FS. This wiU be used to 
estimate the spectrum of diagnoses per polyp and per subject which might 
be found in a similar population if all the polyps seen had been removed at 
FS. In this feasibility study of mass FS in primary care it was found that the 
colon proximal to the descending/sigmoid junction was rarely examined 
and thus polyps were very infrequently recorded in the descending colon at 
screening. Therefore it was decided to limit the description of the polyps 
found at FS to those found in the sigmoid, rectosigmoid junction or rectum, 
in other words, those anatomical segments of the large bowel which were
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Table 5.12

Most significant histological diagnosis* per subject for 109 
screenees (71 males and 38 females) based on the polyps which 
were removed at the first diagnostic colonoscopy following
d isco v ery  o f  o n e or m ore p o ly p s at FS

Female Male Total

(N=38) (N=71) (N=109)

Histology n % n % n %

Carcinoma - - 2 2.8 2 1.8

Adenoma 24 63.2 40 56.3 64 58.7

Carcinoid - - 1 1.4 1 0.9

Hyperplastic 12 31.6 25 35.2 37 33.9

Miscellaneous 2 5.3 - - 2 1.8

Not removed 3 4.2 3 2.8

*In this Table the most significant diagnosis per screenee has been calculated 
by assuming a diagnosis of at least one cancer to be more significant than 
that of at least one adenoma which in turn was more significant that the 
diagnosis of carcinoid. The finding of at least one hyperplastic polyp was 
considered to be more significant than other types of non-neoplastic polyps.
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most frequently examined at screening. This meant that three screenees in 
whom the most proximal polyp detected at FS was in the descending colon 
have been excluded. Similarly, for individuals with synchronous distal and 
proximal polyps only those polyps from the rectum and sigmoid have been 
included.

5.7.1 Number of polyps recorded per screenee in the sigmoid and rectum
In Table 5.13 the number of polyps recorded as being in the sigmoid and 
rectum per screenee at either screening sigmoidoscopy, colonoscopy or both 
is shown. In total 468 polyps were seen in 215 screenees of which 80 were 
noted in 38 females and 135 in 71 males. Almost three quarters of the 
screenees found to have polyps in the sigmoid and rectum were reported to 
have only 1 or 2. Almost one fifth (18.1%) were reported to have between 
three and five polyps and 8.4% were reported to have more than six.

5.7.2 Spectrum of histological diagnoses for polyps removed from the 
sigmoid and rectum.
In this section the spectrum of histological diagnoses for all polyps and 
cancers removed from the sigmoid or rectum is discussed. The results of 
combining data from FS and colonoscopic polypectomies are shown in Table 
5.14. One of the most striking features is the small proportion of polyps - less 
than one third (29%) which were neoplastic.
In contrast, all but one of the non-neoplastic polyps (a carcinoid), had benign 
histology. Hyperplastic polyps accounted for over half (56%) of the polyps 
removed.

5.7.3 Classification of screenees by most significant diagnosis based solely 
on lesions removed from the rectum and sigmoid colon
As discussed above in section 5.5.3 it is the prognostic implications of lesions 
found at screening that are of greatest interest to affected individuals and 
health service planners. In this section, the screenees have been classified 
according to their most histologically (prognostically) significant lesion. In 
accordance with the previous sections, diagnosis of at least one cancer was 
considered to be the most significant diagnosis, followed in order of



Table 5.13

Numerical distribution of 468 polyps recorded in the sigmoid or 
rectum of 215 screenees at either FS or colonoscopy

Females

(N=38)

Males

(N=71)

Total

(N=109)

Number of polyps 
recorded

n % n % n %

1-2 64 80 94 69.6 158 73.5

3-5 10 12.5 29 21.5 39 18.1

>5 6 7.5 12 8.9 18 8.4

Total 80 100 135 100 215 100

s



Table 5.14

Spectrum of histological diagnoses in the 326 polyps retrieved after 
removal from the rectum or sigmoid of 212 screenees

Histology n %

Cancer 2 1
Adenoma 91 28
Mixed^ 3 1
Hyperplastic 184 56
Miscellaneous^ 46 14

^Mixed hyperplastic/adenomatous histology.
bThe miscellaneous group includes 38 polyps diagnosed as normal mucosa, four showing features of mucosal prolapse, one 
carcinoid, one with features of melanosis coli and one inflammatory cap polyp.

8
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dim inishing significance by at least one adenom a, mixed 
hyperplastic/adenomatous polyp, carcinoid, hyperplastic polyp or other 
miscellaneous type of polyp. In accordance with the rest of this section, only 
those polyps removed from the sigmoid and rectum have been considered. 
The two cases of clinically diagnosed cancer have also been included. The 
results are shown in Table 5.15. Firstly it is important to note that no 
histological diagnosis is available for 20 (9.2%) of the 217 screenees who were 
noted to have at least one polyp in the sigmoid or rectum. Of these 17 had 
no polyp(s) removed. In one screenee the single polyp noted at FS was not 
re-identified at colonoscopy and so could not be removed. In a further two 
subjects polyps which were removed were not retrieved for histology. Of 
the 197 screenees from whom rectosigmoid polyps or cancers were retrieved 
for histology, four (2.0%) were found to have carcinoma, of which three were 
Dukes' stage A and one Dukes' stage B. A further 76 (38.6%) of the screenees 
were found to have at least one adenoma (including one who had a mixed 
hyperplastic/adenomatous polyp). However, in over half (58.9%) of the 
screenees for whom a histological diagnosis was made, no neoplastic 
pathology was found. Of these, in 93 (47.2%) the most significant 
histological finding was of one or more hyperplastic polyps and in the 
remaining 23 (1.7%) screenees other non-neoplastic diagnoses were made. 
One screenee who was found to have a benign, polypoid carcinoid tumour 
has not been included in either neoplastic or non-neoplastic groups.
If the prevalence of these diagnoses made by screening the rectum and 
sigmoid are now considered, then 0.4% of screenees were found to have 
cancer, 6.8% to have at least one adenoma, 8.3% at least one hyperplastic 
polyp but no dysplasia and 2.1% other non-neoplastic polyps.

5.7.4 Characteristics of the adenomas removed from the rectum and 
sigmoid of 76 screenees
It is generally but not totally accepted that all suspected adenomas should be 
removed and subjected to histological examination. The current rationale for 
this is to exclude malignancy. It has been shown that the chances of finding 
malignant change increase with size and villosity. Malignant change is also 
more likely to be found in severely dysplastic. However, the histological 
features of adenoma removed at FS could have an important, but as yet 
largely unrecognised role in determining: i) the immediate need to examine 
the proximal colon and ii) the need to place the individual under life-time



Table 5.15

Most significant diagnosis for 217 screenees in whom at least one polyp or 
cancer was seen in the rectum or sigmoid at FS

Number and proportion of subjects with any given diagnosis 
Male (N=137) Female (N=80) Total (N=217)

Most significant diagnosis n % n % n %
No diagnosis^ 11 8.0 9 11.3 20 9.2
Carcinoma 4 2.9 - - 4 1.8
Adenoma 43 31.4 32 40.0 75 34.6
Mixed histology^ 1 0.7 - - 1 0.5
Hyperplasia 63 46.0 30 37.5 93 42.9
Carcinoid 1 0.7 - - 1 0.5
Miscellaneous 14 10.2 9 11.3 23 10.6

For each of the 217 screenees in whom at least one polyp or cancer was recovered at FS a single "most significant" diagnosis was selected on the following 
criteria; i) no diagnosis could be assigned to those screenees from whom no polyps were retrieved for histology, ii) in screenees from whom a single polyp or 
cancer was retrieved for histology the diagnosis for tiiat lesion was used, iii) in screenees from whom more than one lesion was retrieved a diagnosis of 
cancer was considered to be more significant than that of at least one adenoma, followed by a diagnosis of at least one polyp of mixed histology, followed 
by hyperplastic polyps and lastly other non-neoplastic polyps of miscellaneous types. The one diagnosis of carcinoid was considered separately.
a) In this group 17 screenees had none of their polyps removed, in one screenee a polyp seen at screening was not reidentified at colonoscopy and therefore 
could not be removed, in two screenees polyps were removed but not retrieved for histology.
b) Mixed histology signifies a polyp of mixed hyperplastic/adenomatous histology

g
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colonoscopic surveillance (Atkin 1992; Grossman 1989; Tripp 1987; Warden 
et al 1986). It has been suggested that size, architecture and grade of 
dysplasia, and to a lesser extent multiplicity of index rectosigmoid adenomas 
can be used to predict the risk of prognostically significant synchronous and 
metachronous neoplasia and therefore to determine the need for diagnostic 
and surveillance colonoscopy. The term "prognostically significant" has been 
used here to describe cancer or an adenoma with high malignant potential 
i.e. large and/or villous and/or severely dysplastic.
As described in the Introduction, FS is more likely to achieve a favourable 
cost-benefit ratio if diagnostic and particularly surveillance colonoscopy are 
limited to those with greatest risk of dying of colorectal cancer. While such a 
strategy is unlikely to prevent all colorectal cancer deaths a good cost-benefit 
ratio might be achievable if risk could be reliably predicted on the basis of 
the histological features of distal adenomas detected at screening. In a recent 
retrospective study of colorectal cancer mortality in subjects who underwent 
no follow-up following removal of rectosigmoid polyps, the histological 
features of the adenomas removed were evaluated in a model to construct 
two risk categories - high and low which, when applied to index adenomas 
found in the distal large bowel, were found to have predictive value for 
future risk of distal and proximal cancer and current risk of proximal cancer 
(Atkin et al 1992). The validity of this method of predicting future risk has 
yet to be tested. However, as such a stratgey could have major implications 
for lowering the demand for diagnostic colonoscopy, it was decided to use 
the results of FS in this study to see what the implications for colonoscopic 
resources would be if only those with "high risk" adenomas (>10mm and/or 
tubuloviUous or villous and/or severely dysplastic) were colonoscoped.

As the first step, the characteristics of the adenomas removed from the 76 
screenees in whom at least one adenoma was confirmed in the rectosigmoid 
will be described. As above, the analysis will be limited to those adenomas 
removed from the rectum or sigmoid as the descending colon was not 
frequently examined in the screening examinations. For each screenee the 
data were collected as follows: i) The number of adenomas confirmed from 
the rectum and/or sigmoid was calculated, ii) Architecture was determined 
by the adenoma with the most villous features, iii) Category of dysplasia was 
determined by the adenoma with the most severe grade of dysplasia.
In Table 5.16 the numbers of adenomas confirmed in the rectosigmoid of the 
76 screenees are summarised.
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Table 5.16

Number of histologically confirmed adenomas per screenee for 
76 screenees where the counts have been limited to adenomas 

removed from the rectum and sigmoid colon

Number of adenomas

1

2

3

Female Male Total

(N=32) (N=44) (N=76)

n % n % n %

26 81.3 34 77.3 60 78.9

5 15.6 10 22.7 15 19.7

1 3.1 - 1 1.3
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Almost four-fifths of the adenoma bearers had only one adenoma. There 
was no significant difference between females and males in this respect. In 
Table 5.17 the adenoma-bearing screenees have been classified according to 
the prognostic features of their adenomas, in other words, according to the 
largest size, most villous architecture and degree of dysplasia. In just over 
half of the adenoma bearers the largest adenoma removed was less than 
5mm in diameter and in 80% the largest adenoma was less than 1cm in size. 
As size and architecture are strongly correlated it was therefore not 
surprising to find that in over 70% of the adenoma bearers the most 
significant architecture found was tubular. Only four of the 76 adenoma 
bearers (3.9%) had an adenoma with villous architecture. Similarly, size and 
architecture have both been found to correlate with grade of dysplasia, so it 
was not surprising, given the large proportions having diminutive and 
tubular adenomas, that very few screenees had moderate (17.1%) or severe 
(2.6%) dysplasia.
In the next section the risk categories adapted from Atkin et al (1992) will be 
applied to the "nominally" asymptomatic screenees found to have 
rectosigmoid adenomas by FS.

5.7.5 Distribution between high and low risk categories by age and sex of 
adenoma bearers
The definition of high and low risk (with respect to dying of colorectal 
cancer) has been applied to screenees found to have at least one adenoma in 
the rectum or sigmoid. A screenee was considered to belong to the high risk 
category if their largest adenoma was > one cm, or if any of the adenomas 
was found to be villous or tubuloviUous, or if at least one adenoma had 
features of severe dysplasia.
One female with a diminutive (<5mm) mildly dysplastic adenoma for which 
architecture could not be established because of crush artefact was classified 
as low risk. A male with a single polyp of mixed hyperplastic/adenomatous 
histology was also classified as low risk.
The age and sex distribution by risk category is shown in Table 5.18. As can 
be seen from the Table, one third of the adenoma bearers were classified as 
high risk. Although the proportion of males with adenomas was higher than 
females, the distribution of male and female adenoma bearers between the 
two risk categories was identical (33%). From the data presented in the Table 
5.17, there is a trend towards higher proportions of older subjects in the high



Table 5.17

Largest size, most villous architecture and highest grade of dysplasia of adenomas 
removed from the sigmoid or rectum of 76 screenees

Female
(N=32)

Male
(N=44)

^Mixed hyperplastic/adenomatous histology, ^No architecture for one adenoma with crush artefact, 
^No gradé of dysplasia for one mixed polyp

Total
(N=76)

Size (mm)
n % n % n %

<5 16 50 28 63.6 44 57.9
5-10 7 22 10 22.7 17 22.4
>10 9 28 6 13.6 15 19.7

Architecture
Tubular 26 81.3 30 68.2 56 73.7
TubuloviUous 3 9.4 12 27.3 15 19.7
Villous 2 6.3 1 2.3 3 3.9
Mixed^ - - 1 2.3 1 1.3
Missingb 1 3.1 - - 1 1.3

Dysplasia
Mild 26 81.3 34 77.3 60 78.9
Moderate 5 15.6 8 18.2 13 17.1
Severe 1 3.1 1 2.3 2 2.6
MissingC - - 1 2.3 1 1.3

§
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Table 5.18

Risk category distribution by age and sex for 76 screenees with 
adenomas in the sigmoid and rectum

Age Female Male Total
Low High Low High Low High

48-54 9 2 3 3 12 5
55-59 4 3 9 2 13 5
60-64 3 1 8 3 11 4
65-69 3 3 5 4 8 7
70-75 2 2 4 3 6 5

Total 21 11 29 15 50 26
66% 33% 66% 33% 66% 33%
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risk category. However, the chi square test for trend on one degree of 
freedom is 1.47 p=0.2. In other words, there is no evidence to support the 
hypothesis that high risk adenomas are found more frequently in older 
screenees. However, it is important to bear in mind that the numbers are 
very small and as discussed in Chapter 4 the healthy screenee effect may be 
even more pronounced in older screenees who are possibly much less at risk 
of colorectal cancer than their non-responding peers.

5.8 Implications for resource planning of the characteristics of 
lesions detected by 60cm FS
Having established that reasonable compliance can be achieved and that FS 
can be performed in a large number of subjects without serious 
complications, the most important determinants of feasibility will be the 
proportion of subjects found to have polyps, the histological features of these 
polyps and the strategy for the immediate and follow-up (if necessary) 
management of these individuals. The data presented in Table 5.19 can be 
used to examine the resource implications of adopting three different 
strategies to select subjects who will undergo diagnostic colonoscopy 
following screening FS. The estimates use the data presented in the sections 
above and are based solely on the clinical and histological findings from 
lesions recorded in the sigmoid and rectum. They do not include the small 
number of screenees in whom the most distal lesion found at FS was in the 
descending colon as most examinations did not reach this segment. 
Similarly, the estimates do not take account of the histology of synchronous 
polyps found in the descending colon at FS. From this pilot study it appears 
that fewer than 0.5% of screenees would need surgical removal of cancers or 
large adenomas. If all screenees found to have rectosigmoid polyps were to 
be recalled for colonoscopy this would affect approximately one in five 
(19.2%) individuals. Alternatively, if diagnostic colonoscopy were to be 
limited to those found to have at least one rectosigmoid adenoma (including 
polyps of mixed hyperplastic/ adenomatous histology) the proportion being 
recalled would drop by more than half to about 7%. Finally, if only those 
classified as "high risk" were to be recalled this would result in a further 
halving of the numbers.
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Table 5.19

Number of colonoscopies generated by adopting three different 
strategies for managing subjects found to have polyps at FS 
based on the number and proportion of individuals found to 
have polyps, adenomas and high-risk adenomas in the sigmoid 
and rectum during the 1116 examinations

Number and proportion of screenees 
who would be referred for colonoscopy

Strategy

Recall all polyp bearers

Biopsy polyps at screening recall only 
adenoma bearers

Biopsy polyps at screening recall only 
those bearing "high risk" adenomas^

high risk adenoma bearer is defined as an individual who has at least one 
of the following characteristics; size >10mm, tubuloviUous or viUous 
architecture, severe dysplasia.

n /o

215 19.3

76 6.8

27 2.4
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5.9 Comparison of positive and neoplasia detection rates for FS 
and Haemoccult screening in subjects performing both tests
One of the subsidiary aims of this study was to evaluate whether there was 
likely to be any additional benefit in terms of increased detection rates of 
neoplasia if subjects were to be screened by both FS and Haemoccult. For 
this reason, one third of the screenees were randomised to perform both 
tests, of whom 401 (%) actually performed both tests. The results of the 
Haemoccult test were developed blind to the results of FS and conversely FS 
was performed blind to the results of the Haemoccult test. The results of the 
tests performed by these individuals are compared in Table 5.20. Only one 
screenee in this group had a positive Haemoccult test and at FS she was 
noted to have a small but neoplastic appearing polyp at the rectosigmoid 
junction. At colonoscopy she was found to have a second polyp in the 
descending colon. Both polyps were found to be adenomas; the first, at the 
rectosigmoid junction was a 5mm, moderately dyplastic villous adenoma 
and the second, from the descending colon was found to be a diminutive, 
mildly dysplastic tubular adenoma. None of the screenees had a positive 
Haemoccult with a negative FS. In contrast 81 of the screenees with negative 
Haemoccult tests were found to have polyps at FS. Histology was available 
for 70 of these screenees. Of the seventy screenees for whom pathology was 
available, 30 had at least one adenoma and one had a Dukes' stage A cancer 
within a polyp.



Table 5.20

Comparison of Haemoccult and FS results in 401 screenees completing both tests

FS

Haemoccult

+ r  0

81* 319

^In this analysis a positive FS is defined as one in which at least one polyp was detected.

^One polyp seen at the recto-sigmoid junction at FS (5mm moderately dysplastic villous adenoma). A further polyp was 
removed at colonoscopy (2mm mildly dysplastic tubular adenoma).

*Of 70 screenees for whom histology is available, 30 had at least one adenoma, 1 had a Dukes stage A cancer.
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5.10 Discussion
In Chapter 3, data were described which showed for the first time that if FS 
for colorectal cancer is performed in primary care good compliance rates can 
be achieved with minimal effort and expense. In Chapter 4 it was shown 
and that in the same setting large numbers of screening examinations can be 
performed with comparable technical and safety standards to those 
described by many centres in the U.S., where FS has been advocated for 
many years (American Cancer Society 1985). However, in Chapter 4 the 
comparison of positivity rates between Haemoccult (0.8%) and FS of 20% (if 
discovery of at least one cancer or polyp) is considered to be a positive 
result) highlighted the main obstacle to mass screening by FS. It would just 
not be feasible in terms of manpower to colonoscope all screenees found to 
have polyps and to place all those found to have adenomas under regular 
surveillance (Hoff 1987). Moreover, as far fewer than 5% of those found to 
have polyps at screening are likely to develop colorectal cancer (Morson and 
Bussey 1985), the risk of fatal complications and the financial costs of such a 
strategy are likely to far outweigh the costs (Applegate and Spector 1981, 
Ransohoff et al 1991). The main purpose of the analyses presented in this 
Chapter was to describe the histological characteristics of the polyps 
removed as a result of detection at FS. These data have then been used to 
estimate the implications of adopting novel approaches to the management 
of screenees found to have polyps at FS.
Before continuing with an in depth discussion of these findings there will 
follow a very brief discussion of the results of the Haemoccult screening 
performed in this study and of the histological findings in screenees 
observed to have patches of inflamed appearing mucosa of unknown 
aetiology.
As described in Chapter 1 one of the major drawbacks of Haemoccult 
screening which in the long term may greatly inflate the costs is the high 
proportion of individuals with positive tests who do not have neoplasia 
(Simon, 1985). In our study the relatively low positivity rate may indicate 
that screenees adhered closely to the recommended dietary restrictions and if 
this was so it might be expected that the false positive rate would be low 
(Simon, 1985). However, the relatively small number of individuals screened 
by Haemoccult, combined with the previously reported low positivity rate 
(Verne, 1991), mean that not too much emphasis should be placed on the 
actual rate. As several studies have reported that Haemoccult rarely causes a 
positive result in polyps less than one centimetre in diameter (Macrae and St
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John, 1982) it is impossible to know whether the diminutive adenomas found 
in two of the subjects with positive Haemoccult tests were true positives or 
were simply incidental findings in subjects who actually had falsely positive 
results (Ransohoff et al, 1991b). The same would be true for the male 
screenee found to have previously undiagnosed active chronic proctitis. A 
report from the Nottingham screening study, based on the results of 17,930 
individuals screened, described 8 cases of previously undiagnosed 
inflammatory bowel disease discovered as a result of investigation of 
Haemoccult positive results (Mayberry et al 1989). Among these there was 
one case of active proctitis, five with ulcerative colitis and in two a diagnosis 
of Crohn's disease was made. However, the authors suggested that in 
particular the prevalence of undiagnosed proctitis may be underestimated 
because the blood would be less likely to be in a form to catalyse the 
Haemoccult reaction (Mayberry et al, 1989). An interesting but indirect way 
to address this question would be to compare the prevalence of previously 
undiagnosed inflammatory bowel disease, in particular proctitis, discovered 
by FS with the prevalence discovered by Haemoccult screening in the same 
population. However, because of the low prevalence of unrecognised 
inflammatory bowel disease estimated at about 56 per 100,000 (Mayberry et 
al, 1989) several tens of thousands of individuals would need to be screened 
to have any degree of confidence about the results. Among the 1116 subjects 
screened by FS in this study six of the screenees were found to have patches 
of inflamed mucosa of unknown aetiology from which mucosal biopsies 
were taken. Of these two were found to have diagnoses compatible with 
quiescent ulcerative colitis. In one of these the diagnosis had been made 
more than 20 years previously but no follow-up had taken place and in the 
other case the diagnosis was completely new and the screenee had not 
recognised any symptoms.
The finding in this study that the Haemoccult test was negative in 30 subjects 
with rectosigmoid adenomas and in one with a malignant polyp is not 
surprising. All of the adenomas were less than one cm in size and the 
malignant polyp was less than 2cm in diameter. It has been shown that 
Haemoccult detects only 25% of polyps greater than one cm but is more 
likely to be positive within increasing size (Macrae and St John, 1982).
In this study, no additional benefit in terms of increased detection of 
neoplasia was observed when screenees performed Haemoccult in addition 
to FS. Moreover as described in Chapter 3, addition of Haemoccult to FS had 
a highly significant adverse effect on compliance. The results of this study 
therefore suggest that not only is there no additional benefit to be gained by
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the addition of Haemoccult to FS but its effect on compliance would be likely 
to severely prejudice any chance of demonstrating efficacy. These results 
contrast with a study in which 1176 asymptomatic volunteers and subjects 
with a family or personal history of cancer underwent both Haemoccult and 
FS (Rozen et al, 1987). This study showed that, although the sensitivity of 
Haemoccult was poor for both adenomas and cancer, the two screening tests 
were detecting different neoplasia and therefore were complementary (i.e. 
there was a gain in neoplasia detection rates if both test were used) (Rozen et 
al, 1987). Moreover, they found that compliance was over 50%, but it must 
be noted that this was among volunteers and subjects whose had been 
informed of their elevated risk status.

Although the histology of all the polyps processed has been described in this 
Chapter, special attention has been devoted to the characteristics of polyps 
removed from the rectum and sigmoid in an attempt to predict the feasibility 
and resource implications of FS if it were to be applied to a similar 
population under similar conditions. It was found that 1% (2) of these 
polyps contained malignant foci, 20% were adenomas (including polyps of 
mixed histology), 56% were hyperplastic and 14% of other miscellaneous 
type including one carcinoid.
However, when the data were re-analysed to select the most prognostically 
important diagnosis per screenee it was found that:
i) No diagnosis had been made in 9.2% of those with polyps, largely because 
no polyps had been removed, or those removed were not retrieved or 
processed.
ii) A diagnosis of cancer was made in 1.8% of those with polyps.
iii) At least one adenoma (including polyps of mixed histology) was found in 
35% of those with polyps.
iv) The remaining 10.6% of the screenees found to have polyps were found to 
have other miscellaneous histology.
v) In one screenee a small carcinoid tumour was diagnosed.

The screen-detected prevalence of cancer and adenomas amongst the 1116 
screenees were 0.4% (95% C.I 0.1-0.9%) and 6.8% (5.3-8.3%) respectively. In 
addition hyperplastic polyps only were found in 8.3% and other non
neoplastic polyps in 2.1%. The screen-detected prevalence rate for cancer was 
of the same order of magnitude (0.08% - 0.8%) as that found in several other 
studies in which asymptomatic subjects have been screened by FS (Ibrahim 
et al, 1984; Meyer et al, 1980; Rozen et al, 1987; Ujszaszy et al, 1985;
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Yarborough and Waisbren 1985). The adenoma prevalence rate found in the 
present study (6.8%) lay between that found in the only two other studies of 
FS of asymptomatic subjects which included more than 1000 subjects in 
which rates of 5.3% and 8.5% were reported (Goldsmith et al, 1977; Ujszaszy 
et al, 1985). Foley et al (1987) reported double the prevalence rate (18%) in 
738 asymptomatic volunteers screened by 100cm FS, which reached the 
splenic flexure in a high proportion of cases. Several other FS studies have 
also reported higher adenoma prevalence rate, ranging from 10.8% to 34.5% 
(Ibrahim et al, 1984; Hoff et al, 1985; Meyer et al, 1980; Smith, 1985; Vellacott 
and Hardcastle, 1981; Yarborough and Waisbren, 1985). One study of over 
1,000 volunteers and high risk subjects reported an adenoma prevalence rate 
of 3.0% (Rozen 1987). The most similar rates to those in this study were seen 
from a two centre study (Athens and London) in which 227 patients aged 50- 
79 attending for upper gastrointestinal endoscopy were invited to undergo 
screening 60cm FS. In this study no abnormality was found in 65% of the 
examinations, polyps were found in 20% and diverticular disease in 15%. 
Adenomas were found in 9% of the screenees and as in the present study 
only a very small percentage of the adenomas (7%) were greater than 10mm 
in size (Weldon et al, 1992). This study is potentially important because over 
half of the patients screened were from London and the data are similar to 
the present study. Comparisons between many of the results described in 
this Chapter and in other studies described in the literature may be of limited 
value because :
i) There are true international and ethnic differences in prevalence rates 
which have been well documented in autopsy and clinical studies (Johnson 
et al, 1988; Rozen et al 1987; Vatn and Stalsberg, 1982; Williams et al, 1982).
ii) Within a country or ethnic group, polyp and adenoma prevalence rates 
will be dependent on the age and sex composition of the population screened 
(Johnson et al, 1988; Rozen et al 1987; Vatn and Stalsberg, 1982; Williams et 
al, 1982).
iii) Differences in depth of insertion, quality of bowel preparation and 
thoroughness of the examinations will also obviously contribute to 
differences in prevalence.
It was for these reasons that it was considered mandatory that a pilot study 
should document the prevalence of polyps and neoplasia which would be 
found under screening conditions in the U.K. population. The size of this 
study has allowed a fair degree of confidence to be placed on the observed 
prevalence rate of polyps detected by screening, such that it is possible to be 
95% certain that the true prevalence rate detecTable by FS in this population
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lies between 17.0 and 21.6%. However, although a 95% confidence interval 
for screen-detectable adenoma prevalence in this study has been estimated to 
be between 5.3 and 8.3% using the exact method, there are several reasons 
why this may be an underestimate. Firstly, not all the polyps seen were 
biopsied, as described in sections 5.5,5.6 and 5.7, and of those removed not 
all could be retrieved or processed. In seventeen screenees in whom polyps 
were seen, no biopsies taken at all. Moreover, the estimates are based solely 
on the clinical and histological findings from lesions recorded in the sigmoid 
and rectum. They do not include the small number of screenees in whom the 
most distal lesion found at screening was in the descending colon as most 
examinations did not reach this segment. Similarly, the estimates do not take 
account of the histology of synchronous polyps found in the descending 
colon at screening. Finally, in Chapter 4, section 4.4.4, it was shown that 
there was some disparity between the numbers of polyps recorded at FS in 
the sigmoid and rectum and the numbers recorded for the same anatomical 
sections at colonoscopy; thus, the true number of polyps which could have 
been detected at FS is likely to have been underestimated. It is difficult to 
predict how the proportions of neoplastic to non-neoplastic polyps might 
have been altered had histology been available, at least on all the polyps seen 
and whether it would have made any difference to the proportions of 
adenoma bearers in high and low risk categories. It would seem probable 
that, as the endoscopist demonstrated a moderate ability to predict adenoma 
bearers and recall them for colonoscopy, most of the polyps which were not 
biopsied were probably hyperplastic.

A comparison of the adenoma prevalence rate detected by FS in this study 
with autopsy data from the UK suggests that FS detects only a very small 
proportion of prevalent adenoma bearers. Adenomas were found by FS in 
2.3% of males and 1.2% of females in this study and in the autopsy data the 
overall adenoma prevalence for males was 36.9% and for females 28.7% 
(Williams et al, 1982). Even when the prevalence was calculated for the 101 
intestines examined from males and 76 from females aged 55-74 (the closest 
age range from which data can be extracted from the paper), the prevalence 
rates were 39.6% and 30.0% respectively. The prevalence of cancer in the 
same autopsy series was 2.2%. A similar pattern was seen when the 
prevalence rates of hyperplastic polyps detected in this study and in the 
autopsy study were compared. In the autopsy study the overall prevalence 
rate for hyperplastic polyps were 40.4% for men and 27.5% for females. 
Whereas a large part of the disparity in prevalence rates for adenoma could
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be explained by the even distribution especially of small adenomas 
throughout the bowel this cannot be applied to explain the difference in 
detected prevalence of hyperplastic polyps because in the same autopsy 
study it was shown that 86% of the polyps were located in the rectum 
(Williams et al, 1982). Some of the disparity is also clearly due to the greater 
ability of the pathologist to identify minute polyps. Even if the discussion is 
limited to the sigmoid colon and rectum, the question remains - does it 
matter that a large proportion of individuals with minute adenomas will not 
be identified? The answer is probably not given the observation that the risk 
of future colorectal cancer is probably extremely low in individuals with 
only small tubular adenomas (Atkin et al, 1992).
Two studies in which colonoscopy has been performed in asymptomatic 
subjects (Johnson et al, 1990; Rex et al, 1991) have detected neoplasia in 24% 
and 26% of the screenees respectively. If the adenoma prevalence in those 
studies was similar to that which would have been found in the present 
study if colonoscopy had been used instead of 60 FS then, FS would have 
missed three quarters of the screenees with adenomas. However, when Rex 
et al (1991) estimated the neoplasia prevalence which could have been 
detected by 60cm FS screening - using the conservative estimates of depths 
of insertion of Lehman et al (1983), and taking into account the proportion of 
the subjects in their study with proximal neoplasia but none distal to the 
descending/sigmoid junction - they reported that neoplasia would have 
been detected in about 11% of their study population. This would have been 
just under half of the subjects in whom neoplasia was detected. It is 
therefore possible that in the present study, given that the depths of insertion 
achieved were less than achieved by Lehman et al (1983), that up to two- 
thirds of the subjects with neoplasia were not identified because the lesions 
were located proximal to the limit of the FS insertion. The only way to 
confirm or refute this would be to perform screening colonoscopy on either 
representative sample of the FS group in this study with no distal neoplasia, 
or on a group of similar subjects from another practice.

Very few studies have reported the prevalence of screen-detected 
hyperplastic polyps. Many studies have reported that not all polyps are 
biopsied (Rozen et al, 1987; Vellacott et al, 1987) and in some studies 
diminutive polyps have been ignored completely (Dubow et al, 1985,; 
Lipshutz et al, 1979). The study of Foley et al (1987) is the only one in which 
it has been stated that all polyps seen were removed or biopsied. Other 
studies exclude hyperplastics from the analysis (Rozen et al, 1987). Several
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FS studies have reported the incidental finding of carcinoid tumours in 
polyps (Ibrahim et al, 1984; Shida and Yamamoto 1989; Wherry 1981). The 
clinical relevance of these is unclear.

Although detection of early stage curable rectal and sigmoid cancer is one of 
the aims of FS, screening would have to be repeated at fairly frequent 
intervals to do this efficiently (Eddy et al, 1987). The real potential benefit of 
FS lies in its ability to detect pre-malignant adenomas of the sigmoid and 
rectum and thus enable the prevention of sigmoid and rectal cancer 
(Gilbertsen and Nelms, 1978). For some time it has also been recognised that 
identification of individuals with rectosigmoid adenomas is a way of 
identifying at least a proportion of the population with, or destined to 
develop, colorectal cancer proximal to the sigmoid colon. This is because 
about a third of patients with cancer or polyps with high malignant potential 
arising proximal to the sigmoid colon have synchronous rectosigmoid 
adenomas. Moreover, it has been suggested, when type of adenoma is not 
taken into account, that subjects from whom adenomas have been removed 
are more likely to develop colorectal cancer than subjects with no previous 
history of adenomas (Winawer et al 1991). Thus, an initial FS screen would 
serve four purposes:
i) to identify early stage rectosigmoid cancer for treatment
ii) to identify rectosigmoid adenomas whose removal will prevent them 
developing malignant change
iii) to identify the proportion of subjects with early stage proximal cancer 
who have synchronous distal adenomas
iv) to identify a group of subjects at elevated risk of future distal and 
proximal colorectal cancer.
However, having identified individuals with distal adenomas (presumably 
by biopsying polyps found at FS) some experts recommend that these 
individuals need to be colonoscoped immediately and then placed under 
regular colonoscopic surveillance (Winawer, 1991). It has been estimated 
that such a strategy would rapidly lead to an unmanageable endoscopic 
workload for the average clinician (Hoff, 1987) and that the risks and costs 
would be very high (Ransohoff et al, 1991). More recently this hypothesis 
has been refined further by suggesting that it is the subjects whose distal 
adenomas are of moderate to high malignant potential who have the highest 
risk of synchronous proximal cancer and future risk of either distal or 
proximal cancer (Atkin et al, 1992; Grossman et al, 1989; Tripp et al 1987). 
The latter offers some hope that FS could be used to identify a small
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percentage of the population in which a large proportion of the risk of dying 
of colorectal cancer is concentrated. The advantages of identifying a high 
risk group are that surveillance can be better tailored to the needs of these 
individuals and compliance amongst high risk individuals is usually higher 
than average risk subjects since they have greater insight regarding their risk 
and the chances of benefit (Rozen et al, 1987) . Most importantly, the 
probability of benefit increase as the risk of occult disease increases and the 
cost per case detected is inversely proportional to the risk (Cole and 
Morrison, 1980). Thus, frequently secondary prevention can more easily be 
justified in high risk groups than for the average risk general population as 
there is likely to be a higher benefit to cost ratio.

In this study it was found that almost four fifths of the screenees in whom 
adenomas were removed from the rectum and/or sigmoid had only a single 
adenoma in those sites. Moreover, when the prognostic characteristics of 
these adenomas were evaluated it was found that the vast majority of 
adenoma bearers only had small rectosigmoid adenomas; in 57.9% of the 
adenoma bearers the largest adenoma removed was less than 5mm in 
diameter and in 80% it was less than 10mm. As size and architecture are 
strongly correlated it was not surprising that the majority (73.7%) of the 
screenees with rectosigmoid adenomas had only tubular adenomas. 
However, 19.7% had at least one tubuloviUous adenoma and 3.9% at least 
one adenoma with villous histology. Similarly in view of the small size of 
most of the adenomas and their tubular architecture it was not unexpected 
that only a small proportion (12.6%) of the screenees with rectosigmoid 
adenomas would have severely dysplastic adenomas. While the proportion 
of subjects with adenomas less than 10mm in diameter and with villous 
architecture and severe dysplasia is very much less than reported in hospital- 
based colonoscopic series (Gillespie et al, 1979) the spectrum of adenoma 
characteristics is remarkably similar to that seen in a population-based polyp 
registry (Faivre et al, 1987).

When the screenees with rectosigmoid adenomas were classified on the basis 
of the histological characteristics of those adenomas into high and low risk 
groups according to the criteria described by Atkin et al (1992), 33% of males 
and 33% of females were placed in the high risk group. It was interesting 
that the proportions should be equal, considering that adenomas were found 
in almost twice as many males as females; this is in contrast with a study 
which suggested that although females have fewer adenomas than males.
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those that do tend to have larger and more villous ones (Vatn and Stalsberg, 
1982). It might have been expected based on data from autopsy studies 
(Williams et al, 1982; Vatn and Stalsberg, 1982), that the screenees classified 
as high risk would have tended to be older than those in the low risk 
categories; this was not found in this study. It is possible that this was due to 
chance especially as there were relatively small numbers.

When the implications for colonoscopy resources of the findings of this 
study were considered, it was found that if all screenees found to have 
rectosigmoid polyps were to be recalled for colonoscopy this would affect 
approximately one in five. However, the numbers could be more than halved 
by biopsying polyps at FS and offering colonoscopy only to those found to 
have adenomas, as suggested by Provenzale et al (1990) and supported by 
the results of the National Polyp Study (Winawer et al, 1986).

The colonoscopic findings in this study were noteworthy for the low 
proportions of subjects who were found to have polyps (13.8%) and 
adenomas (9.2%) proximal to the descending/sigmoid junction. It is likely 
that failure to reach the caecum in almost half of the initial colonoscopies 
performed led to some under-estimation of the true rates. When the analysis 
was confined to examinations which reached the ascending colon or caecum 
the proportion of subjects found to have polyps proximal to the 
sigmoid/ descending junction rose to 19.3%, and of adenomas to 12.3%. It 
was also worthy of note that all the proximal adenomas found were small 
and tubular and all but one mildly dysplastic.

In clinical practice physicians frequently adopt the policy that when polyps 
are found at FS only those thought likely to have adenomas are recalled 
immediately for colonoscopy and those thought to have only hyperplastic 
polyps are biopsied and only recalled if adenomas are diagnosed (Gupta,
1989). This is the first study to adopt such a strategy as part of the protocol. 
Comparing the data in Tables 5.6 and 5.12 it can be seen clearly that in the 
colonoscopy group a higher proportion of the screenees was found to have 
adenomas (58.7%) than in the "polypectomy and wait" group (17.6%). It was 
not the aim of this study to assess the endoscopist's skill in clinically 
diagnosing the histological type of the polyps seen. This has already been 
the subject of several studies which have shown that the accuracy of clinical 
diagnosis is poor for polyps less than 5mm in diameter and that clinicians 
found that size was a good indicator that the polyp was more likely to be an
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adenoma (Chapuis et al, 1982; Neil et al, 1987). Unfortunately, a clinical 
estimate of the size of the polyps seen was not recorded; it is probable that 
this influenced the endoscopist's decision. In Chapter 4 the demographic 
characteristics of the screenees biopsied at FS and recalled for colonoscopy 
were compared, and it was found that the ages and sex ratio of the two 
groups were similar. The only recorded difference between the groups was 
the number of polyps per screenee. A significantly higher proportion of 
subjects in the "polypectomy and wait" group had only a single polyp (73%) 
than in the group recalled for colonoscopy (55%) (z=2.62, p<0.01). Thus 
number of polyps seen may also of influenced his clinical management of the 
screenees.

In conclusion, in support of one of the forecast benefits of FS screening, it 
was possible to remove two of the four cancers detected at colonoscopy by 
polypectomy, avoiding open surgery at a later date. In addition, adenomas 
were removed from 82 of the 1116 screenees (7.3%) (including those with 
adenomas proximal to the descending/sigmoid junction). On the other 
hand, one case with a large screen-detected adenoma had to be referred for 
surgical resection, and despite finding polyps in almost 20% of screenees, 
less than 3% had adenomas with high malignant potential (>10mm and/or 
tubulovillous or villous histology).
There is mounting circumstantial evidence to support the hypothesis that FS 
to select individuals with distal adenomas of high malignant potential would 
identify a proportion of those at high risk of developing colorectal cancer. 
This study has shown that such a strategy could reduce by 5/6, the 
colonoscopic workload which would be generated by recalling all screenees 
with polyps. However, the problem remains that this necessitates screening 
all those who will accept it at least once. Moreover, this study has shown 
that to identify the high risk adenoma bearers it may be necessary to perform 
polypectomy in as many as one in five of those screened. Even in those 
found to have adenomas compliance with follow-up colonoscopy cannot be 
assured (Gupta, 1989). This problem has also been observed in this study. It 
may be that the experience of the FS examination and the knowledge that at 
least some polyps have been removed may deter some screenees from 
returning. However, this is a minor problem compared to the risks of life- 
threatening complications following polypectomy. Most screening studies 
have reported at least one such complication and it is a very real possibility 
that if large numbers of such screening examinations were to be performed a 
significant number (0.2 -1 per 1,000 individuals screened) might need
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transfusions and/or major surgery to deal with polypectomy complications. 
Moreover, fatalities may occur especially in the elderly.
This study has not explored the hypothesis that distal hyperplastic polyps 
are markers for proximal neoplasia (Provenzale et al 1990,). However, it has 
shown that their high prevalence, predilection for the rectum and similar 
appearance to diminutive adenomas is likely to be one of the main obstacles 
to efficient and safe screening by FS.
Although no major problems were encountered with using a very practical 
approach to the management of screenees found to have polyps based on the 
endoscopists perception of the likelihood that the screenee had an adenoma, 
this approach would probably not be suiTable in a trial to evaluate the 
efficacy of FS as there is too much scope for subjectivity. Besides, although it 
could spare about half of the screenees from undergoing colonoscopy it 
offers no major advantage over performing polypectomy routinely in all 
screenees with polyps.
The data described in this Chapter suggest that the risks and costs of 
implementing any of the strategies described above will not be 
inconsequential. Future research should be directed at trying to find less 
invasive ways of identifying individuals at risk of dying of colorectal cancer.
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Chapter 6. The Intangible Costs of Flexible 
Sigmoidoscopy Screening

6.1 Introduction
The aim of the study presented in this Chapter was to evaluate levels of 
physical and psychological distress experienced by asymptomatic 
individuals undergoing screening by FS and to examine the factors 
contributing to the distress. The longer term aim was to use this information 
to determine how such distress could be minimised in the future.

Screening by its very nature will result in:
i) The attention of members of the public being focused on a serious disease 
for which treatment is normally relatively unsuccessful.
ii) Very large numbers of individuals undergoing a medical test.
iii) Misclassification of individuals with and without the disease.
iv) Only an extremely small proportion of those undergoing screening 
actually accruing benefit.
The above list mentions only a few of the typical characteristics of a 
screening program but it can immediately be seen that there is plenty of 
scope for screening to cause both physical and psychological harm to large 
numbers of individuals.
The term "intangible costs of screening" covers a wide spectrum of physical 
and psychological adverse effects which may occur as a result of the 
screening process. Some intangible costs will be common to all forms of 
screening and others specific to the screening method under evaluation. 
Frequently in the past, evaluation of the intangible costs of screening has 
been assigned a low priority, perhaps because the methods currently 
available are imprecise, difficult to use and may not actually measure what 
they are intended to. More recently, the importance of evaluating the 
adverse effects of screening has been recognised, especially as an adverse 
experience may have a detrimental effect on the individual's future 
interaction with health services (Marteau 1989). Most types of cancer 
screening have been shown to be associated with significant, but mostly 
short term, physical and psychological morbidity. Although most adverse 
effects will be relatively minor and/or short lived, they are important 
because they are experienced by large proportion of those being screened.
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several fold greater than those who will actually benefit from screening 
(Marteau, 1990).
It is clear, that any evaluation of the feasibility of screening methods would 
be incomplete without an evaluation of at least some of the intangible costs 
(Marteau, 1990). The psychological effects of Haemoccult screening, up to 
and including attending for a diagnostic colonoscopy following a positive 
test result have already been evaluated (Mant 1990). As there were 
particular concerns about the more invasive nature of FS as a screening test, 
and no population based data were available, it was decided to focus 
attention solely on the intangible costs of FS.

The data presented in this Chapter give some insight into the spectrum of 
physical and psychological morbidity associated w ith flexible 
sigmoidoscopy screening in primary care. The results have been accrued in 
two ways. Firstly all complications which came to the attention of the 
general practitioner involved in the study were meticulously recorded. 
These included problems mentioned spontaneously by the screenees during 
the examination and others observed during the examination and believed to 
be attributable to the bowel preparation. These data are presented in section
6.4 at the end of the Chapter. Secondly a prospective study was conducted 
to evaluate some aspects of the physical and psychological morbidity 
associated with FS. The methods used to select the study population and the 
contents of the four questionnaires have ben described in Chapter 2 in 
section 10. In total, Q1 was sent to 975 subjects who were subsequently 
invited for FS or HFS. Of these 395 screenees attended for FS and all four 
questionniares could be identified for 263 (66.6%) of those who attended. It 
is possible that some screenees who completed all four questionnaires could 
not be included because they omitted to write their name on the forms. For 
the purposes of this study only data from the 263 screenees (129 males and 
134 females) for whom all four questionnaires could be identified have been 
analysed. The reason that the analysis has been limited to these screenees is 
that one of the prime objectives of the study was to look at changes in 
response, particularly anxiety across the stages of FS and this would only be 
possible in those screenees for whom the whole series of responses could be 
analysed. For clarity the data on physical and psychological morbidity will 
be described separately in sections 6.2 and 6.3 respectively.
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6.2 Physical Morbidity
The physical morbidity associated with FS was assessed according to three 
chronological phases, the preparation, the examination and the 24-hour 
period following the examination. Screenees were asked to rate their 
experiences of a number of side-effects on a four point scale ranging from 
"not at all" through "somewhat" to "moderately" and "very much". During 
the first third of the main feasibility study, the clinic staff had ample 
opportunity through their discussions with the screenees (on admitting, 
during the examination and during discharge) to observe and soUidt the 
type of problems being enountered. The questions used in this section were 
chosen by discussion with the clinic staff and based on their observations of 
the most frequent problems encountered.

6.2.1 The preparation
The questions asked about problems encountered with the bowel 
preparation and the distribution of responses are shown in Table 6.1. 
Although 44.9% reported experiencing no inconvenience by going without 
food to prepare for the test, just over half (51%) found it at least somewhat 
inconvenient and 4.6% found it very inconvenient. Just over half of the 
screenees (50.6%) experienced at least some discomfort after taking the 
laxative and 37.7% lost some sleep because of it. However, only 3.0% and 
3.8% reported that they had experienced very much discomfort and loss of 
sleep respectively. Rather alarmingly some degree of incontinence was 
experienced by 17.1% of those responding and for almost 2% of those 
responding the problem was very bad. When the distribution of reported 
effects were analysed for males and females separately, a significant 
difference in response was seen only for loss of sleep as a result of the action 
of the laxative. Of the 129 males, 28.6% reported that they had lost sleep as a 
result of the laxative and of the 134 females, 42.0% reported that they had 
lost sleep giving a difference in the proportion reporting loss of sleep of 
13.4% (95% confidence interval for the difference, 1.5 -25.3%). The difference 
in the proportions of males and females reporting loss of sleep as a result of 
the effects of the laxative was significant at the 5% level (z = 2.24).



Table 6.1

Spectrum of physical effects experienced by 263 screenees as a result of the preparation for the flexible 
sigmoidoscopy screening examination

Not at all
n %

Physical effects 
experienced by 
screenees
Inconvenience 
going without 
food

Number and percent giving responses 
Somewhat Moderately Very much No response
n % n % n % n %

Total
n

118 44.9 77 29.3 45 17.1 12 4.6 11 4.2 263 100

Discomfort after 122 
the laxative

46.4 93 35.4 32 12.2 8 3.0 3.0 263 100

Loss of sleep as 
a result of the 
action of the 
laxative

154 58.6 67 25.5 22 8.4 10 3.8 10 3.8 263 100

Incontinence 208 79.1
after taking the
laxative

28 10.6 12 4.6 5 1.9 10 3.8 263 100

N)K>
VÛ
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6J1.2 The physical effects of the FS examination
Only two questions were asked about the physical effects of the examination, 
and these were whether the screenees had experienced discomfort and 
whether they had experienced pain. Table 6.2 shows the distribution of 
responses to these questions for males and females and for both combined. 
It can be seen that overall only just under one third (32.3%) of the screenees 
reported feeling no discomfort at all during the examination, but conversely 
65.8% reported that they experienced at least some discomfort and 5.3% had 
experienced very great discomfort. In contrast when the screenees were 
asked whether they experienced any pain, during the examination just under 
two thirds (63.9%) experienced no pain at all. However, just over one third 
(34.3%) found the examination somewhat painful and 4.6% found it very 
painful. It was interesting to note that when the proportions of males and 
females who reported experiencing pain during the examination were 
compared, 27.9% of male and 40.3% of female screenees reported 
experiencing at least some pain. The difference in the proportions of males 
and females experiencing pain was 12.4% (95% C.I. for the difference, 0.6- 
24.2%) was statistically significant at the 5% level (z=2.12).

6.2.3. Experience of physical side effects post examination.
In contrast, to knowing quite a lot about the experiences of screenees before 
and during the examination prior to designing the questionnaire, little was 
known about the experiences of screenees once they had left the clinic. A 
study comparing patient acceptability of barium enema and colonoscopy 
had reported that subjects experienced significant pain and diarrhoea post 
colonoscopy (VanNess et al 1987). Moreover, the clinic staff had observed 
that screenees often described abdominal discomfort (distension or colic), 
and urgency to pass motions or flatus after the examination. In addition, a 
recent paper had reported post examination incontinence of faeces and flatus 
in a clinically significant proportion of subjects following diagnostic FS 
which had been preceded by an enema bowel preparation (Thomas et al
1990) The authors of this paper concluded that these adverse effects were 
due to the enema rather than the examination. Although in the present 
study an oral bowel preparation was used, screenees had reported very 
variable duration of the effects of the laxative. This raised the concern that 
for some subjects the effect of the laxative may last beyond the examination. 
Therefore it was decided to investigate the occurence, severity, and duration 
of a number of suspected side-effects.



Table 6.2

Adverse physical effects experienced by 263 subjects during the 
flexible sigmoidoscopy screening examination

Discomfort during 
the examination
Males (N=129) 
Females (N=134) 
All (N=263)

Not at all
(%)

34.9
30.0
32.3

Percent giving response 
Somewhat Moderately

48.1
44.8
46.4

14.0 
14.2
14.1

Very much

3.1
7.5
5.3

No response

3.7
1.9

Pain during the 
examination*
Males (N=129) 
Females (N=134) 
All (N=263)

72.1
56.0
63.9

18.6
23.9
21.3

5.4 
11.2
8.4

3.9
5.2
4.6

3.7
1.9

*The difference between the proportions of males and females experiencing pain (27.9 and 40.3% respectively) was statistically 
significant at the 5% level. z=2.12, p<0.03,95% C.I. of the difference 12.4% (0.6-24.2%).

K)
UO
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6.2.3 (a) Severity of side effects post examination
The questions asked about physical side effects which were thought might 
persist after the examination, and the distribution of the responses to them 
are shown in Table 6.3a. It can be seen that although almost half of the 
screenees experienced no discomfort after the examination, over a third 
(34.2%) reported that they had experienced some discomfort and 16% had 
experienced moderate or very great discomfort. There was no statistically 
significant difference in the proportions of males and females experiencing 
discomfort post-examination. Fortunately, a much smaller proportion 
(15.5%) reported that they had experienced any pain after the examination 
but it was a matter for concern that this figure was as high as 15.5%. When 
the data was analysed for males and females separtely (the results are shown 
in Table 6.3b) it was found that 20.1% of females reported experiencing pain 
which persisted after the examination as compared with 10.9% of male 
screenees. This difference of 9.2% (95% C.I. for the difference, 1.1-18.9%) 
was statistically significant at the 5% level (z=2.05).
Approximately 10% of screenees reported that they had been at least 
somewhat incontinent of motions after the examination. Only one 
individual reported that the problem had been very severe. In contrast 
nearly two thirds of screenees (61.9%) were incontinent of wind after the 
procedure. There were no statistically significant differences between the 
proportions of males and females experiencing incontinence of motions or 
wind.

6.2.3 (b) Duration of post-examination side-effects
In this section screenees were asked to record the duration of post 
sigmoidoscopy pain, discomfort, wind and diarrhoea. It was decided to ask 
about the duration of diarrhoea, rather than of incontinence as it was 
thought that not withstanding the problem of definition this would give a 
more representative picture of any lingering inconvenience experienced by 
screenees. Only 241 of the 263 screenees answered this series of questions. 
However, as screenees were only required to complete the section if they had 
suffered any of the effects it can be assumed that most or all of those not 
completing this section had experienced no side-effects post examination. If 
this sample is representative of the study population then it would mean that 
less than 10% of screenees had no side-effects after the examination.
The experience of the 241 screenees of the duration of the physical side- 
effects in hours after the examination is shown in Table 6.4.



Table 6.3a

Distribution of the responses of 263 screenees to questions about physical adverse effects experienced during 
the twenty-four hour period following the examination

Number and percent giving response
Not at all Somewhat Moderately Very much No

n % n % n % n %
response 
n %

Physical effects experienced by screenees
Discomfort after examination 129 49.0 90 34.2 32 12.2 10 3.8 2 0.8

Pain after the examination 220 83.7 23 87.0 15 5.7 3 1.1 2 0.8

Incontinence of motions 234 89.0 14 5.3 11 4.2 1 0.4 3 1.1

Incontinence of wind 95 36.1 105 39.9 39 14.8 19 7.2 5 1.9

hj
UJ
OJ



Table 6.3b

Differences between males and females in the 
experience of pain after the examination

Percent response
Not at all Somewhat Moderately Very much No response

(%) (%) (%) (%) (%)

Males (N=129) 88.4 6.2 3.1 1.6 0.8

Females (N=134) 79.1 11.2 3.2 0.7 0.7

N)OJ



Table 6.4

Median, minimum, maximum and interquartile range of duration of symptoms following flexible
sigmoidoscopy screening recorded by 241 screenees

Duration of symptoms in hours
Median Minimum Maximum Q i Q3

Symptoms
Pain 0 0 12 0 0

Discomfort 0 0 24 0 2

Wind 2,0 0 48 0 5

Diarrhoea 0 0 24 0 0

NiU)Ul
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Although the maximum duration of pain, discomfort, wind and diarrhoea 
was as long as 12, 24, 48 and 24 hours respectively, in agreement with the 
results presented in Table 6.3 most subjects experienced no pain or 
discomfort after the examination. Also in agreement with Table 6.3, a large 
proportion of the screenees surveyed experienced incontinence of wind but 
this was of relatively short duration, lasting five hours or less in 75% of those 
giving a response. No differences between males and females were observed 
for the duration of discomfort, diarrheoa or incontinence of wind. However, 
the median duration of pain post examination experienced by females was 
significantly longer than in males (Mann-Whitney p=0.05).

6.3 Psychological morbidity

6.3.1 Introduction
Several techniques were used to evaluate the psychological effects of 
participating in FS. These included:
i) A six item version of the Spielberger state anxiety inventory (Marteau and 
Bekker 1991) which was used in each of the four questionnaires to test 
whether there were any changes in state anxiety.
ii) In Q2, Q3 and Q4 screenees were asked to rate their general state of 
anxiety in response to a question "how anxious do you feel at this moment?" 
on a seven point scale ranging from one - not at all anxious to seven 
extremely anxious
iii) In Q2,Q2 and Q3 screenees were also asked to rate their anxiety about the 
test using the same seven point scale
iv) The same scale was used in Q2 for the screenees to record how anxious 
they felt about what the doctor might find and in the version of Q3 given to 
those found to have polyps an additional question "how anxious do you feel 
about what the doctor might have found" was included.
v) A seven point scale was also used to assess how ressured the screenees felt 
after the examination both immediatly after the examination and the 
following day. However, on this scale, one represented not at all reassured 
and seven extremely reassured.
vi) In addition, several questions were asked about the psychological effects 
of various aspects of the screening process. Screenees were asked to respond 
to these questions using a four point scale ranging from not at all, through 
somewhat to moderately and very much.
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6.3.2 Changes in state anxiety
The changes in score for the six item Spielberger State Anxiety Inventory 
were assessed with respect to the stage of screening and outcome (discovery 
of a polyp or not). To be able to calculate a score, all six items on the 
inventory had to have been answered. Futhermore pro rated scores of 20 
and 80 could be ignored as being invalid because it would mean that account 
had not been taken of the fact that half of the questions asked about positive 
mood states and half about negative (Marteau and Bekker 1991). 
Unfortunately this part of the questionnaire was answered extremely 
erratically, meaning that subjects failed to correctly complete all six items or 
gave invalid answers almost at random.
Table 6.5 shows the pattern of mistakes made. It might be expected that 
most subjects making mistakes would do so in Ql which was sent by post. 
Although this was true, 37 (14%) of the 263 made an error in completing the 
six item inventory in Ql, it can be seen also that the screenees made various 
combinations of mistakes throughout the series of questionnaires. Most of 
the inability to obtain a score was due to failure to res
pond to one or more of the items. However, it was interesting that despite 
answering Ql and Q2 appropriately, 5 subjects answered all items in Q3 
(immediatly post- screening) but scored an invalid 6 or 24 and two achieved 
this in Q4 (one day post screening) of which one indivdiual had scored an 
invalid 24 in both Q3 and Q4.

6.3.2 (a) Effect of awaiting the screeening examination on state anxiety.
Several studies have found significantly increased levels of state anxiety in 
subjects immediately prior to being screened (Marteau et al 1992,Fox et al 
1989a, Fox et al 1989b). Unlike all previous studies, a baseline score was 
obtained long before any approach was made about screening by sending 
the first questionnaire (Ql) by post. Out of 263 screeenees who comprised 
the study population, 207 gave valid scores in both the baseline and pre- 
sigmoidosocpy questionnaires Ql and Q2 respectively. Given the large 
number of observations, the z test was used to test the null hypothesis that 
screenees were no more anxious pre-examination than when their baseline 
state anxiety was measured in the comfort of their own homes before any 
approach was made to them about screening. The mean of the differences in 
state anxiety score was calculated and found to be 0.22 This gave a z value 
of 1.4, p=0.2. Therefore the null hypothesis could not be rejected.
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Table 6.5

Pattern of errors* made in completing the six item state anxiety 
inventory by 70 (27%) of the 263 screenees who completed all 

four questionnaires

Questionnaires in which errors were Number
made

Ql only 30
Q2 only 14
Q3 only 9
Q4 only 3
Q1,Q2 3
Q1,Q3 1
Q1,Q4 1
Q2, Q3 3
Q2,Q4 0
Q3,Q4 1
Ql, Q2, Q3 1
Q1,Q3,Q4 1
Q2, Q3, Q4 3

*An error constituted either failure to complete all six items or producing an 
invalid score.
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6.3.2 (b) Comparison between the polyp bearers and non-polyp bearers of 
the means of the differences in state anxiety between phases of the 
screening process.
All screenees in whom polyps were found were told their result and shown 
the polyps on the colour television monitor. Therefore the 263 screenees 
could be divided into two groups; those who were told that they had polyps 
(57), and those who were told that polyps were not seen at the screeening 
examination (206). In Table 6.6. the numbers of screenees in each group 
(polyp bearing, non-polyp bearing) giving valid state anxiety scores at each 
of the four stages of the screening procedure are shown together with the 
mean pro-rated scores for state anxiety per group at each phase of screening. 
As can be seen from the scores there appears to be no variation over time or 
with diagnosis. This was confirmed by performing a series of two sample t- 
tests in which the means of differences in state anxiety score between two 
phases of the screening process have been compared for patients in whom 
polyps were or were not diagnosed. No statistically significant differences 
were found for any of the comparisons, therefore it was not possible to refute 
the null hypotheses that neither stage of the screening process nor diagnostic 
category had any influence on state anxiety.

6.3.3 The effect of a diagnosis of polyps on the seven point rating of 
general anxiety measured before and after the examination.
A general question "How anxious do you feel at this moment?" was asked 
before, immediately after and one day after the examination and on each 
occasion screenees were asked to rate their responses on a seven point scale 
(Marteau et al 1990). Comparisons between the group of polyp bearers and 
non-polyp bearers were made of changes in anxiety over time. The 
distribution of responses are shown in Tables 6.7 and 6.8. The comparison 
between polyp and non-polyp bearers was based on comparison of the 
medians of the differences in scores between one phase of screening and 
another. Therefore only those screenees who gave a scores on both of the 
occasions being compared could be included in each analysis.
The Mann-Whitney test was used to compare the medians of the differences 
in general anxiety score between screening stages for polyp bearers and non
polyp bearers.



Table 6.6

Number of screenees giving valid responses and resultant mean state anxiety scores at selected points during 
the flexible sigmoidoscopy screening procedure among the group of screenes found to have polyps and the 
group in whom polyps were not found

Number of valid responses and resultant mean scores at four points related to the screening examination

Groups

Baseline
(Ql)

n mean
score

Pre-exam
(Q2)

n mean
score

Immediately
post-exam

(Q3)
n mean

score

One day 
post-exam 

(Q4)
n mean

score

P o l y p  b e a r e r s  

N o = 5 7

4 8 4 6 , 0 5 0 4 6 . 4 5 5 4 6 . 7 5 5 4 8 . 4

N o n - p o l y p s  b e a r e r s  

N o = 2 0 6

1 7 8 4 5 . 2 1 8 9 4 4 . 5 1 8 9 4 6 . 7 1 9 9 4 7 . 7

A l l

N  0 = 2 6 3

2 2 6 4 5 . 4 2 3 9 4 4 . 9 2 4 4 4 6 . 7 2 5 4 4 7 . 9



Table 6.7

Range of responses on a seven point scale to the general question "How anxious do you feel at the moment?" 
for 206 screenees in whom polyps were not diagnosed and 57 screenees in whom polyps were found

Before the examination
Polyps found (N=57)
No polyps found (N=206)

Immediately after the examination
Polyps found (N=57)
No polyps found (N=203)*

Day after the examination
Polyps found (N=57)
No polyps found (N=206)

There were three non-responders to this question.

Proportions of screenees recording anxiety levels (%)
ot at all anxious Extremely anxious

1 2 3 4 5 6 7

26.3 36.8 21.1 8.8 7.0 - -

25.7 30.6 23.8 11.7 5.8 1.0 1.5

42.1 29.8 15.8 5.3 5.3 1.8
79.8 14.8 2.0 2.5 1.0 -

45.6 31.6 14.0 5.3 3.5 .

76.7 18.9 3.9 - - - 0.5

hj
4̂
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6.3.3 (a) Comparison between polyp bearers and non-polyp bearers of 
changes in general anxiety measured on a seven point scale before and 
immediately after the screening examination.
For 57 screenees in whom polyps were found the median of the differences 
in anxiety score was zero. For 203 screenees in whom polyps were not 
detected the median of the differences in anxiety score was 1.0. This 
difference was highly significant (p<0.00001 adjusted for ties). In other 
words in the non-polyp group at least 50% of the screenees decreased their 
anxiety score by at least one point (i.e. towards not at all anxious) 
immediately after the examination as compared with before the examination. 
Or, conversely more screenees in the polyp group had increased anxiety post 
examination than non-polyp screenees.

6.3.3 (b) Comparison between polyp bearers and non-polyp bearers of 
changes in general anxiety measured before and one day after the 
screening examination.
This analysis differs from the one above by comparing the median 
differences for polyp and non-polyp groups in scores before and one-day 
after the examination. The results were similar to those described in the 
above section. In other words in response to a general question "how 
anxious do you feel at the moment", in the non-polyp group at least 50% of 
the screenees decreased their anxiety score by at least one point the day after 
the examination in comparison to their score immediatly before the 
examination. Conversely anxiety scores for the polyp patients remained on 
average the same as they were immediatly prior to the examination.

6.3.4 Specific anxieties
These were assessed in the following areas: i) anxiety about the FS 
examination and ii) anxiety about what the doctor may find wrong. These 
anxieties were measured using a seven point rating scale as described above 
in section 6.3.1 (Marteau et al 1990). In parrallel to the general question on 
anxiety used in section 6.3.22, the question about specific anxiety related to 
the test was used in Q2, Q3 and Q4.
Anxiety about what the doctor might find was asked about in Q2 for all 
patients, but only in polyp patients in Q3. Therefore a comparison has been 
made only for those indidviuals in whom polyps were diagnosed. As 
described above (section 6.3.2.2) the comparison between polyp and non
polyp bearers is based on comparison of the medians of the differences in
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scores between one phase of screening and another. Therefore only those 
screenees who gave a score on both of the occasions being compared could 
be included in each analysis.

63.4 (a) Differences in self-reported anxiety about the test before and after 
the examination
For 56 screenees in whom polyps were found the median of the differences 
in anxiety score was zero. For 203 screenees in whom polyps were not 
detected the median of the differences in anxiety score was 1.0. This 
difference was significant at the 0.4% level (adjusted for ties). In other 
words, in the non-polyp group specific anxiety about the test was more 
likely to decrease having had the examination than it was in those 
indivdiuals who were told they had polyps.

6.3.4 (b) Differences in self-reported anxiety about the test measured 
before and one day after the screening examination.
For 56 screenees in whom polyps were found and who gave a score on both 
occasions the median of the differences in anxiety score was zero. For 204 
screenees in whom polyps were not detected the median of the differences in 
anxiety score was 1.0. This difference was significant at the 2% level 
(adjusted for ties). In other words in the non-polyp group specific anxiety 
about the test was more likely to be decreased one day after having had the 
examination than it was in those indivdiuals who were told they had polyps.

6.3.4 (c) Self-reported anxiety in screenees found to have polyps about 
what the doctor might find and had found .
In Table 6.8 the distribution of scores for the polyp bearing screenees who 
responded to the questions "how anxious are you about what the doctor 
might find" and "how anxious are you about what the doctor might have 
found" are shown. It is interesting that the distribution of the scores was 
very similar.

63.5 Reassurance after the test
The question "How reassured do you feel after the examination? " was asked 
immediatly post examination (Q3) and one day after the examination (Q4). 
Screenees were asked to rate their answers on a seven point scale in which 
one represented not at all reassured and seven extremely reassured. The 
distribution of responses for polyp and non-polyp groups are shown in
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Table 6.9. Preliminary examination of the data appeared to show that 
screenees in whom polyps were found felt less reassured immediately after 
the examination than those in whom polyps were not found since 
disproportionately few of the former scored six or seven (seven representing 
extremely reassured). A Fisher exact test (to test for global heterogeneity) 
was significant at the 0.1% level confirming that there was a significant 
difference betwen the two groups. However, it is more interesting to 
investigate how the polyp and non polyp screenees differ, not just that they 
differ. In particular, to investigate whether the apparent trend towards a 
increasing proportion of non-polyp bearing screenees giving higher (more 
reassured) scores as compared with the polyp bearers was true. This was 
tested using a chi square for linear trend on the proportion of polyp to non
polyp screenees across the Table.
However, the chi square test relies on most cells in the Table having an 
expected count of five or more. To achieve this categories 1-4 were 
combined. This gave a chi square value of 36.6, with one degree of freedom 
thus departure from a linear trend was not significant. Thus confirming that 
there was a tendency for non-polyp bearing screenees to be more reassured 
immediatly post examination than screenees found to have polyps.
The same sequence of analyses were performed for the levels of reassurance 
reported one day after the examination (shown in Table 6.9). The Fisher 
exact test was significant at the 0.1% level, meaning that there was a 
significant difference in the relative distrbution of the reponses between the 
polyp bearing and non poly bearing screenees. Categories 1-4 were 
combined for the reasons described above. The chi square for linear trend =
20.6 and on one d.f p<0.001. The departure from linear trend was not 
significant p=0.3. Thus, the trend for screenees in whom polyps were not 
found to be more reassured immediately post examination than those in 
whom polyps were found was maintained one day post examination.

6.3.6 Psychological effects other than anxiety related to the FS process.
The results presented in this section were obtained by asking a series of 
questions about specific psychological effects of various aspects of the FS 
process. For all the questions screenees were asked to rate their experiences 
on a four point scale ranging from at one end not at all to at the other very 
much.



Table 6.8

Comparison of levels of anxiety recorded in response to the questions "How worried are you about what the 
doctor might find?" before exam and "How worried are you about what the doctor might have found?" after 
the exam in the polyp group

Numbers of screenees selecting level of anxiety

Question

Not at all anxious 
1 2 4

Extremely anxious 
5 6 7

How anxious are you about what
t h e  d o c t o r  m i g h t  f i n d

(N=56)

11 21 10

How anxious are you about what 
the doctor might have found 
(N=57)

11 23 12

K)
Ln
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6.3.6 (a) Psychological effects related to the preparation period
The questions asked in Q2 which was completed immediately before the 
examination about the psychological effects of the preparation period and 
the distribution of responses to these questions are detailed in Table 6.10. 
Firstly it was interesting to note that just under half of the screenees (48.2%) 
reported that they had been made to feel at least somewhat anxious on 
receipt of the invitation and in 16% the invitation had made them feel 
moderately to very anxious. Fortunately, in the vast majority (> 90%) worry 
or anxiety about the screening test did not cause loss of sleep, affect daily life 
or family relationships. The null hypotheses that there were no differences 
between males and females in the distribution of their responses could not be 
rejected..

6.3.6 (b) Psychological effects of the examination
In Q3 which was used immediatly post examination, screenees were asked if 
they had felt embarrassed during the examination and if so how much. 
Screenees were also asked whether they had felt in control during the 
examination. The rationale for this latter question was the finding in 
psychological studies that perceived control by the screenee to be able to 
influence what is happening to them is an important variable mediating pain 
tolerance (Kaplan et al 1980).. Finally screenees were asked whether the 
examination had been better or worse than expected and whether they 
would be worried about a repeat examination. Table 6.11 summarises the 
questions and distribution of reponses to the questions.
From the Table it can be seen that almost 80% of screenees reported that they 
had felt no embarrassment during the examination. Of those who had felt 
embarrassed only 3 out of 263 (1.1%) had felt very embarrassed. Although 
the majority of screenees (71.5%) reported that they felt moderately to very 
much incontrol during the screening examination, 12.9% reported that they 
did not feel at all in control. In other words about one in eight of the 
screenees felt that they could not influence what was happening to them. 
When asked whether the test had been better than expected 86.3% affirmed 
that it had been at least somewhat better than expected and 54% indicated 
that it had been very much better than expected. When the question was 
reversed 12.1% said the test was at least somewhat worse than expected but 
only 1.5% said it was very much worse than expected. When screenees were 
asked "would you be worried about a repeat examination ?" over 80% of 
screenees reported that they would be not at all worried about a repeat 
examination.



Table 6.9

Levels of anxiety recorded by polyp and non-polyp groups in response to the question ”How reassured do 
you feel after the examination?" which was asked immediately post-exam and one day post-exam

Number of screenees selecting level of anxiety

Not at all reassured Extremely reassured

Immediately post-exam
1 2 3 4 5 6 7

Polyps found (N=56) 0 3 2 5 7 21 18
No polyps found (N=192) 2 1 1 1 8 41 138

One day post-exam
Polyps found (N=57) 0 4 4 4 6 21 18
No polyps found (N=204) 5 3 0 1 17 57 121

4̂



Table 6.10

Distribution of the responses of 263 screenees to questions about psychological sequelae of the invitation and 
preparation period for flexible sigmoidoscopy screening

Psychological
sequelae
Did you feel anxious 
on receiving the 
invitation

Not at all
n %

Number and proportion giving responses 
Somewhat Moderately Very much No response
n % n % n %

139 52.9 86 32.7 20 7.6 15 8.4

n %
Total

n %

1.1 263 100

Did you lose sleep 
worrying about the 
examination

238 90.5 18 6.8 1.1 0 1.5 263 100

Did worry about the 
examination disrupt 
daily life

239 90.9 17 6.5 1.1 0.4 1.1 263 100

Did worry about the 
examination affect 
relationships with 
your family

250 95.1 2.7 0.4 0.8 1.1 263 100

K)
00
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Nevertheless, if repeat FS were found to be beneficial it would be a matter 
for concern that more than 15% of screenees in this series reported that they 
would be even somewhat worried about a repeat examination since this may 
influence their willingness to return for a further examination. However, in 
Q4, which was completed the twenty four hours after the examination, 
screenees were asked "Would you attend for sigmoidoscpy again if it would 
help to reduce your risk of bowel cancer ?" An affirmative response was 
given by 98.4% of males and 95.5% of females who had undergone screening, 
giving a total of 97% overall.

6.4 Self-reported and Observed Morbidity
The data presented in this section are based on data routinely recorded by 
the endoscopist throughout the duration of the study but not specified by the 
study protocol. The data summarise side-effects sponataneously described 
by the screenees and/or abnormalities noted by the endoscopist at the 
screening examination which were thought to be attribuTable to the laxative 
bowel preparation.

6.4.1 Self-reported morbidity resulting from the bowel preparation
Three screenees (0.3%) reported that they an episode of syncope after the 
laxative had begun to tke effect. Eight individuals reported developing 
severe migraine headaches after taking the laxative and one patient 
vomitted. Only thirteen screenees (1.2%) complained to the G.P. performing 
the endoscopies that they had experienced a severe reaction to the laxative in 
the form of colic and /o r diarrhoea and/or loss of sleep. A comparison of 
this very small number with the data from section 6.2 above illustrates well 
the underestimation which could occur by placing reliance soley on self- 
reporting to detect adverse effects. However, documentation of self-reported 
side-effects is important to identify unpredicted or infrequent side-effects 
such as the three vasovagal attacks, and the severe migraine headaches.

6.4.2 Endoscopic abnormalities thought to be attribuTable to the laxative 
preparation.
On examination, 66 patients were observed to have sore perianal skin and 
nine to have aggravated haemorrhoids. Both of these were thought to have



Table 6.11

Distribution of the responses of 263 screenees to questions about psychological sequelae of the flexible 
sigmoidoscopy screening examination

Not at all
n %

Number and proportions giving responses 
Somewhat Moderately Very much No response
n n %

Psychological 
sequelae of the 
screening 
examination
Embarassment during 209 79.5 32 12.2 13 4.9
the examination

Feeling of being in 
control over what was 
happening

Impression that the 
test was better than 
expected

Impression that the 225 85.6 19 7.2
test was worse than
expected

3.4

Worry about a repeat 214 81.4 24 9.1 13 4.9
examination

n %

3 1.1

34 12.9 34 12.9 76 28.9 112 42.6

28 10.6 34 12.9 51 19.4 142 54.0

1.5

1.5

n

6

7

8

8

%
Total

n %

2.3 263 100

2.7 263 100

3.0 263 100

2.3 263 100

3.0 263 100
K)cn
O
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resulted from the very frequent bowel actions experienced by some 
screenees. One seventy year old lady suffered acute prolapse of the rectum 
as a result of the severe action of the laxative. In seventeen screenees, 
petechial mucosal haemorrhages were observed and in two of these fresh 
blood was also observed in the lumen. In the latter two further investigation 
revealed no neoplastic cause for the bleeding and in one no abnormality was 
detected and in the second although patches of haemorrhagic mucosa were 
observed at the splenic flexure, histological examination of biopsies taken 
form this site revealed no abnormality.

6.5 Discussion

This is the first prospective assessment of physical morbidity associated with 
FS in primary care and the only comprensive study of all phases of the 
screening process. All similar previous studies of the unpleasent physical 
effects of FS examination have been conducted either in subjects undergoing 
diagnostic as oppposed to screening examinations (Traulet al 1983, Fox et al 
1987, Marks et al 1979, Yarborough et al 1985, Winnan et al) or in volunteers 
undergoing repeat sigmoidoscopy screening (Winawer et al 1987, Dubow et 
al 1985). The study is also unique in examining the effect of an oral bowel 
preparation for FS, which from the results presented above appears to be a 
major contributer to the overall morbidity.
It has been clearly shown that it is not sufficient simply to record self- 
reported ill effects of an intervention as this may result in an important 
underestimation of the scope and severity of such effects. Conversely, 
surveying even a very large proportion of the subjects undergoing the new 
intervention is unlikely to pick-up all the adverse reactions. The data 
collected in this study confirm the benefit of using a survey to estimate the 
more common but less severe side effects and of establishing a mechanism 
for the comprehensive recording of self-reported side effects so that 
unexpected or infrequent adverse reactions can also be identified.

This the first study to evaluate the psychological effects of FS. To-date, there 
has been only one other study of the psychological effects of screening for 
bowel cancer and this was our own retrospective study of the effects of FOBT 
screening by Haemoccult. The prospective assessment of morbidity used in 
this study is clearly of particular value in reducing the effects of recall and
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reporting bias. In otherwords, to reduce the biases introduced by failure to 
recall precisely events occuring in the past and the extent to which the 
memory of past events may be coloured by more recent events for example 
the diagnosis made.

The most important findings presented in this Chapter are summarised 
below. It has been shown that FS can be performed safely in primary care 
with no major complications. This finding is especially important as one or 
more polypectomies were perfomed in 8% of the screenees during the 
screening examination. Although it appears that almost all of the screenees 
whose responses were analysed suffered at least some discomfort or 
inconvenience as a result of FS, the experience does not appear to have had 
an adverse effect on their willingness (97%) to return for a further 
examination in the future.
No change in state anxiety measured using the short six-item version of the 
Spielberger Trait Anxiety Inventory (Marteau and Bekker in press) was 
observed either with phase of the screening process or on diagnosis of 
polyps. However, when general anxiety and specific anxiety directed 
towards the test were measured before and after the examination using a 
seven point scale ranging from not at all to extremely anxious, statistically 
significant differences were observed between the screenees found to have 
polyps and those in whom polyps were not found. Both general anxiety and 
specific anxiety directed against the test were less likely to be reduced 
immediatly after the examination in those screenees in whom polyps were 
found as compared to those in whom polyps were not found. These 
differences persisted twenty four hours after the examination. Not 
unexpectedly, when screenees were asked how reassured they felt 
immediatly after the examination and again twenty four hours after the 
examination a statistically significant trend was observed such that a higher 
proportion of screenees not found to have polyps had higher scores (tended 
to be extremely reassured) than those in whom polyps were found. It was 
disappointing that despite very careful wording of the invitation that almost 
half (48.2%) of the screenees in this study reported that they had been made 
to feel at least somewhat anxious on its receipt. However more than 90% 
reported that anxiety about the screening test had not affected their daily life. 
The examination caused less than 20% of the screenees to feel at all 
embarassed during the examination and almost three quarters of the 
screenees reported feeling at least moderately in control during the 
examination.
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At the time of designing the study it was decided to use only data from those 
screenees for whom we could identify all four questionnaires so that inter 
and intra individual differences especially in anxiety could be evaluated over 
time. However, this meant that although the original group selected for this 
study was a random sample of the total study population; indivdiuals 
completing all four questionnaires who comprised 66.6% of those who 
actually attended for FS, probably represented an especially "compliant" 
group. However, the compliance (with FS and the four questionnaires) 
among the group selected from the study population was substantially 
higher than the 50% achieved in a study in which women attending for 
colposcopy were asked to complete a series of three questionnaires (Marteau, 
Holland et al in press). It is impossible to predict the biases which may have 
been introduced by studying only the results from those for whom all four 
questionnaires were identified. Neverthless, the group contained 
approximately equal numbers of men (129) and women (134), in accordance 
with the entire study population. Moreover, the proportion of polyp bearers 
in this group was 21.8% which was not significantly different from the 
proportion in the entire screened population (19.7%).

Most of the danger associated with FS for colorectal neoplasia results from 
the colonscopies and in particular the polypectomies perfomed in screenees 
found to have polyps (Ransohoff et al 1991, Kronberg and Fengerl987, Rex et 
al 1991,.Hart and Classen 1990, Christie and Marrazzo 1991, Traul et al 1983). 
However, FS is not without risk; in a study of an open access diagnostic FS 
one patient had to be admitted over night because of persistent pain, two 
fainted after the procedure and angina was precipitated during another 
examination (Vellacott 1987). Vasovagal reflexes attributed to stretching of 
the mesentery were also reported in three out of 365 examintions in another 
study (Yao 1988). In a further study one perforation was reported out of 
1,012 FS examinations and this occured in an elderly lady with a fibrostenotic 
diverticular lesion (Marks et al 1979). In a survey of 17,167 FS examinations 
perfomed by primary care physicians four major complications were 
reported of which two were perforations (Sanowski et al 1985). There have 
also been at least two reports in the literature of perforations occuring in the 
caecum, remote from the instrument (Sandhu and Cohen 1987). In this 
study, fortunately, there were no major complications associated with the 
1116 FS examinations performed. Although this is reassuring and implies 
the risk of major complications was not greater than in other studies, given
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the infrequent occurence of such complications and the small size of the 
present study it is not possible to say whether the rate would have been any 
lower. Although data on the side effects of the diagnostic colonoscopies 
(performed following the discovery of polyps, or positive Haemoccult 
results) were not collected as part of the study, any immediate complications 
would have been routinely recorded. Moreover, as all screenees belonged to 
the same practice and all the G.P. partners were aware of the study any 
delayed adverse effects resulting form the colonoscopy would have been 
reported to the G.P performing the endoscopies. No major complications 
were reported among the 116 (initial) colonoscopies perfomed in Haemoccult 
positive screenees and those recalled after FS.

It was expected that some screenees would experience discomfort and/or 
pain during the FS examination because of its invasive nature. In the event, 
34.9% of males and 30% of the females studied reported experiencing no 
discomfort during the examination. However, although 62.1% of the males 
and 59% of the females reported experiencing some to moderate discomfort, 
in only 3.1% of males and 7.5% of females was the discomfort very severe. A 
small study of 215 patients in Athens and London who were offered FS 
opportunistically when they attended for upper G.I. endoscopy found that 
66% reported experiencing no discomfort, 27% mild and 6% moderate 
discomfort but the latter required sedation (Weldon et al 1992).
In contrast, of the 263 screenees surveyed in this study, 27.9 % of the males 
and 40.3% of the females reported experiencing pain during the examination 
and the difference in these proportions was significant at the 5% level. It has 
been observed both in rigid and FS studies that a higher proportion of 
females suffer discomfort or pain during the examination and this has been 
attributed to difficulty (especially with the rigid instrument) in negotiating 
the acute bend at the rectosigmoid junction (Nichols and Dube 1982). It is 
therefore interesting that in this study a significantly higher proportion of 
females as compared with males experienced pain both during and after the 
examination and that the duration of pain after the examination was 
significantly longer for females than males. In Chapter 4 it was also 
observed that examinations had to be terminated prematurely more often in 
females than males for technical reasons (excluding instrument problems) 
These observations lend support to the proposed anatomical aetiology for 
the pain and more difficult examination in females. Pain has been reported 
post colonoscopy although no difference between males and females has 
been reported (VanNess et al 1987) and post diagnostic FS (Vellacott et al
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1987) but the prevalence was not reported. The proportion of subjects 
reporting that the exam was not at all painful (63.9%) were very much 
greater in this study than in a diagnostic series in which only 13% reported 
that it was not at all painful (Fox et al 1989).
The data on prevalence of pain and discomfort described in this study may 
not be comparable with that found in other studies because; i) the 
procedures and other aspects of the screening strategy differ, ii) because of 
variations in methods of study (comparison between two tests or response 
based on experience of a single test, interviewer or self-administered, exact 
phrasing of questions, scale used to assess response) and iii) because of 
demographic diffences in the study populations and in their past experience 
of various types of endoscopy. Similar features have been found to explain 
disparity betwen the proportions of screenees reporting pain and discomfort 
in mammographie screening studies (Rutter et al 1992). It is perhaps more 
meaningful to ask screenees to compare their experience of discomfort or 
pain during the screening test with other procedures they are likely to 
have experienced. In a study of mammographie screening although 35% of 
women reported discomfort and 6% pain, more than two thirds ranked 
having a tooth drilled, a cervical smear test and giving blood as more 
uncomforTable (Rutter et al 1992). In the same study the possesion of 
educational qualifications, and expectation of discomfort and pain were 
found to be predictive of an individual experiencing discomfort or pain. As 
with mammography, most potential FS screenees have no personal 
experience of sigmoidoscopy so build their expectations on whatever 
information they have available. Therefore, provision of accurate and 
reassuring information may diminish the screenees' expectation of 
discomfort and pain and therefore their actual experience of it.

When Haemoccult and FS are performed according to the protocol adopted 
in this study both screening tests require a prepartion which involves dietary 
restriction. In the case of Haemoccult the dietary restriction must be 
observed for two days prior to and for at least three days while performing 
the test. In a previous study (Mant et al 1990) we found that 52.8% of 
screenees found the same dietary restriction inconvenient. In this study the 
dietary restriction for FS is of shorter duration (from after breakfast the 
previous day until the screeing examination) but more severe (clear fluids 
only). Even so, only 50.9% reported that it was at all inconvenient.
In contrast to the dietary restriction, the laxative caused a range of 
unpleasant side-effects in a considerable proportion of the screenees. These
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ranged from mild to severe colic, loss of sleep, and incontinence, to 
vasovagal reactions. It was not possible to survey all possible side-effects 
largely because a balance had to be achieved between obtaining the 
maximum amout of information and not deterring the screenees from 
complying with the entire series of questionnaires. Among the unsurveyed 
problems related to the laxative which were observed were mild 
dehydration in several elderly subjects and other minor problems related to 
omitting to take regular medication.
About a dozen screenees who attended for screening were prepared by 
enema. The reasons for using an enema instead of the laxtive included 
several cases of insulin dependent diabetes, and a few indivdiuals who felt 
that they could not under any circumstances take the laxative but would still 
like to be screened. As number of screenees was so small and the indiviuals 
largely self-selected, it was not possible to draw any contusions about the 
quality of the bowel preparations achieved or how they compared with the 
screenees preapred orally. However, almost half of these screenees had a 
very unpleasant experience related to the laxative including feeling faint and 
severe abdominal pain. As a result of the experience one female felt unable 
to go through with the screening examination.

The decision to survey the prevalence and duration of side effects which 
persisted after the examination was well founded. In the sample surveyed, 
10% reported that they had suffered at least some incontinence of fluid or 
faeces during the twenty four hour period after the examination. This 
proportion was very much lower than that reported by Thomas et al(1990) in 
a retrospective study of 95 patients surveyed two weeks after a diagnostic FS 
performed for the investigation of symptoms other than incontinence. In 
their study 32% of patients reported that they had been incontinent of fluid 
or faeces after leaving the clinic. In neither study was a male female 
difference was observed. The difference in incidence of post examination 
incontinence between the two studies supports the authors hypothesis that 
the enema preparation was a important contributer to post examination 
incontinence (Thomas et al 1990). In contrast, the proportions of individuals 
suffering incontinence of flatus was approximately equal in the two studies 
at about two-thirds. This might suggest that incontinence of wind is a result 
of residual gas left in the bowel which is not adequately removed following 
insufflation and is therefore due to the examination itself.
To assess whether the effect of the picolax was prolonged after the 
examination, the duration of diarrhoea post examination was surveyed.
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Although most screenees did not experience this side-effect, a small number 
of indivdiuals reported that it lasted up to twenty four hours. Post 
procedure diarrhoea has been reported as a complication of colonoscopy 
(VanNess et al 1987) but not of FS and this confirms that it is likely to be 
related to the powerful laxatives used to prepare patients for colonoscopy 
and that were used in this study.
It was interesting that despite the wide a spectrum of physical 
inconveniences, distress and pain suffered by a high proportion of those 
undergoing screening, the vast majority of patients reported that the test was 
better than expected. Moreover, the discomfort and inconvenience did not 
appear to have an adverse effect on their willingness to be screened by FS in 
the future with over 80% reporting that they would not be worried about a 
repeat examination and 97% reporting that they would attend again for 
sigmoidosscopy screening if it would help reduce their risk of bowel cancer. 
However, similar results have been reported in a recent survey of pain and 
discomfort during mammography (Rutter et al 1992). Despite 35% of 
screenees reporting that they had experienced discomfort and 6% pain 
during the examination, this had little effect on satisfaction (Rutter et al 
1992).

As described above, rather surprisingly no differences in STAX score were 
observed either with stage of the screening process or dependent on 
diagnosis. However, the state anxiety scores were elevated throughout the 
series of questionnaires and were comparable with the levels measured upon 
reeipt of an appointment to attend for colposcopy and on attending for the 
appointment in women who have received a good explanatory booklet about 
the procedure (levels are very much higher in women not receiving such a 
booklet) (Marteau et al 1992). The levels were also similar to those found in a 
group of 47 symptomatic individuals (mean age 46) immediatly prior to 
undergoing dianostic rigid sigmoidoscopy or left sided colonoscpy (Fox et al 
1989). However, unlike our study the mean score in these 47 patients fell 
from 45.8 pre-examination to 40.0 post examination. In a second study of 54 
symptomatic patients undergoing colonoscopy the mean STAI score was 48.8 
pre-examination and 36.5 post examination (Fox et al 1989b). The 
explanation for this unexpected observation is unclear. Possible reasons 
could include; i) chance (the number of subjcts in the present study was 
between three (Marteau Holland et al) and five times (Fox et all989a and b) 
greater than in the previous studies), ii) selection bias in the screenees and iii) 
problems with the method. The former, - selection bias - has been discussed
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above. It is possible that this group of "super compliers" may have been 
unusual in the way they responsed to the STAI. A study by Fox et al (1989b) 
found very large differences in mean pre-operative STAIs when the 54 
subjects were divided according to their style of coping with stress into; i) 
sensitizers (cope by being overtly anxious and alert to threatening cues), ii) 
repressors (deny the negative aspects of a stressful event), iii) truly low 
anxious and iv) non-specific defenders. The repressors, although actually 
very anxious about the procedure had a lower mean STAI score than the 
truly low anxious patients. No information is currently available on the 
subjects in this present study to investigate the reasons for the above 
disparity further. However, it is a matter which warrants further 
investigation. Among problems associated with the conventional 20 item 
STAI (Spielberger 1970) are that it^not conducive to achieving high response 
rates and completion is plagued by response errors and unanswered items 
largely because of its length and repetitiveness. It was rather disapointing in 
view of the fact that the six item version of the STAI (Marteau and Bekker) 
had been chosen for its anticipated higher response rate and relative ease of 
completion that so many problems were encountered especially despite 
piloting the pre- and post-screening questionnaires (Q2, Q3 and Q4). The 
probems encountered with the assessment of state anxiety have been 
described in section 6.3.2. Moreover it was observed that several other 
sections in each of the questionnaires were not completed well or 
consistently. It is difficult to explain whether it was the format of the 
questionnaire, the nature of the questions or the "anxious" state of the 
screenees which caused this to occur. However, the nusing staff who 
admitted the screenees to the clinic and the volunteer who entered the 
psychological data commented on the large number of verbal and written 
complaints about the the wording and format of the questions used to assess 
psychological morbidity, especially about the six item Spielberger State 
Anxiety Inventory section. In contrast, the nursing staff reported that all the 
screenees who were asked to complete these questionnaires readily accepted 
the need to measure physical morbidity.

When the more specific psychological effects of screening were evaluated it 
was found that receipt of the invitaion to be screened was an important 
source of distress despite this being very carefully worded according to 
recent recomendations (Marteau 1990). Almost half of the screenees on 
whom this study was based reported that they felt at least somewhat anxious 
on receipt of the inviation. Anxiety or distress caused by the receipt of an
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invitation to be screened has been reported frequently in a variety of 
screening studies (Nathoo 1988, Marteau 1989, Mant et al 1990). About one 
quarter of patients reported being at least somewhat distressed on receipt of 
an inviation to perform Haemoccult screening in a previous retropsective 
study (Mant et al 1990). Some of the disparity observed between the 
proportions of subjects reporting distress in the latter study and this study of 
psychological responses to FS may have arisen due to the use of slightly 
different wording (i.e. distress as compared with anxiety) and different 
scales. Alternatively there may be a real difference in the extent to which 
screenees percieve an inviation to either method to be threatening. This 
question could be resolved within the context of a future randomised study 
in which anxiety caused by receipt of an invitation to perform either Fs or 
Hct screening could be directly compared.

In conclusion, the data presented in this Chapter summarise the results of an 
attempt to evaluate the short term physical and psychological effects of FS. 
Although the majority of screenees experienced some inconvenience, distress 
of pain it does not appear to have predjudiced their willingness to be 
screened by the same method in the future. This is an important finding 
since at present it is recommended that sigmoidoscopy screening should be 
performed three to five yearly. However, expressed willingness to attend 
may not equate with reattendence especially several years distant from now. 
The true reattendence rate could only be assessed by recalling the screenees. 
Despite careful wording, it appears that receipt of an invitation to screen still 
causes distress to significant numbers of indivdiuals. Perhaps as the public's 
understanding and awareness of the role of screening in preventing rather 
than only detecting serious disease increases, the receipt of an inviation to be 
screened will have a less unpleasant effect. The study has produced 
conflicting results as to whether specific phases of the screening procedure or 
telling a screenee that polyps had been found were associated with 
heightened anxiety . As discussed above some of the discrepancy may be 
due to chance, deficiencies in the STAI or to selection bias of the subjects 
surveyed. It is not known how representative the results of this survey are 
of the experience of the total study population. The selection procedure for 
inclusion of screenees in the analysis of this study may have introduced 
significant bias. This could be addressed by reanalysing some of the paired 
comparisons after inclusion all the screenees who reponded even if the 
whole series of comparisons could not be performed. In the future it may be
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worthwhile addressing just the specific question of anxiety using a wider 
range of psychological indicators of distress coupled with measurement of 
physiological changes such as heart rate and blood pressure.

The results of this study have some practical implications. Firstly, knowing 
more about the spectrum and severity of side-effects it will be possible to 
provide clearer and perhaps more reassuring information to future 
prospective screenees especially on the high proportion of screenees who 
find the procecjfe better than expected. Correct selection of information 
could result in fewer screenees experiencing discomfort, pain and other 
inconveniences. However, a study of the factors which may predict which 
individuals are more likely to experience severe discomfort and pain would 
be a valuable adjunct to the determination of ways of reducing adverse 
effects. Similar methods could be used to predict those more likely to 
experience adverse psychological effects. Secondly, the results emphasised 
the need to have separate reception and recovery areas (the latter with good 
toilet facilities). This would serve two main puposes firstly to avoid causing 
extra anxiety to waiting screenees by witnessing the albeit small numbers of 
subjects who suffer significant discomfort or distress from the examination 
and secondly to spare those returning from the examination embarassemnt 
as they cope with the physiological after effects. Finally, as the laxative 
bowel preparation appeared to be responsible for a large proportion of the 
physical side-efffects it would be worthwhile assessing the effect of an 
enema preparation on the acceptability of FS, the quality of bowel 
preparation and the prevalence of side-effects within a similar study. An 
adequate quality of bowel preparation following self-administered enemas 
has already been demonstrated in one large FS (Rozen et al 1987). 
Furthermore, a study in the U.K. of subjects undergoing diagnostic 
outpatient FS has shown that self-administered enemas were acceptable 
(94%) and easy to use (74%) without major complications. However, these 
data are based on only 55 inidviduals and as demonstrated in this study 
much larger numbers are required to detect infrequent but important 
complications^
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Chapter 7. Concluding Remarks

The belief that most colorectal cancers evolve from pre-malignant 
adenomas underlies the hypothesis that flexible sigmoidoscopy (FS) 
screening, by detecting a higher proportion of adenomas, could make a 
greater impact on mortality than Haemoccult (Hct) screening (Morson, 
1974). However, there has been no prospective evaluation of the efficacy 
of FS screening within the context of a randomised controlled trial (Selby 
and Friedman, 1989). The reasons why such an evaluation has not taken 
place may include forecast problems such as low compliance, shortage of 
endoscopists, high polyp prevalence and unacceptable risks (Frame, 1988). 
The data described in this thesis are the results of a pilot study to evaluate 
the feasibility of flexible sigmoidoscopy screening based in primary care, 
and to compare this with Hct screening whose properties are well 
documented.
None of the outcomes evaluated in this study have been previously 
studied. They were as follows:
i) A comparative evaluation of response rates between groups of non
volunteer, asymptomatic 50-75 year old screenees randomised to be sent a 
postal invitation to perform flexible sigmoidoscopy, Haemoccult or both 
tests (HFS).
ii) Estimation of the compliance rate which could be achieved amongst 
individuals known to be eligible for FS screening if those not attending or 
refusing following the first invitation were offered a second appointment 
by telephone.
iii) Comparison of the positive rates for FS, Hct and HFS screening in 
asymptomatic 50-75 year olds.
iv) Estimation and comparison of the adenoma prevalence rates detected 
by the three modalities of screening in asymptomatic individuals selected 
from a general practice in the UK.
v) Description of the histological features of lesions removed as a result 
of screen detection in the above population.
vi) Classification of subjects found to have adenomas at FS screening into 
high and low risk groups on the basis of the features of their adenomas.
vii) Assessment of the physical effects of FS screening in non-volunteer 
subjects not previously screened.
viii) Evaluation of the psychological effects of FS screening.
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In total, 3,744 subjects aged 50-75 years from one general practice were 
randomised to be offered screening by FS, Hct, or both tests (HFS). The FS 
examinations were performed by a general practitioner. Corrected 
response rate in the FS group (50.5%) was significantly higher than in the 
Hct (34.6%) or HFS (34.1%) groups. A telephone reminder to those 
eligible for the study but not responding to the first invitation increased 
compliance with FS to 61.8%. This resulted in 1116 individuals being 
screened by flexible sigmoidoscopy. The FS screening examinations were 
performed to a high technical standard, comparable with many studies 
from the U.S. (Bang et al, 1986; Gupta et al, 1989; Winawer et al 1991) 
without major complication. Although many screenees suffered short
lived side-effects, 97% were willing to undergo another examination. 
Early stage cancer was detected in four screenees, and polyps in almost 
20%. Of those with polyps in the sigmoid and rectum only about a third 
had one or more adenomas. Adopting a strategy of performing 
colonoscopy only on those screenees found to have rectal or sigmoid 
colon adenomas would reduce the proportion needing colonoscopy from 
19.3% (95% C.I. 17.0-21.6%) to 6.8% (95% C.I. 5.3-8.3%). Selecting "high- 
risk" individuals (Atkin et al, 1992) for colonoscopy on the basis of 
histological criteria would reduce the proportion still further to 2.4% 
(95% C.I. 1.5-3.3%). However, screenees with polyps would still need 
polypectomy to establish a histological diagnosis with all the attendant 
risks. Only, 0.8% of those screened by Haemoccult had positive results, 
but Hct missed one Dukes' stage A cancer and many adenomas found by 
FS screening.
This pilot study has shown that compliance, logistics and side-effects do 
not appear to be obstacles to further evaluation of FS screening. 
Moreover, it has clearly demonstrated that such evaluation could be 
conducted in primary care given the availability of proper facilities and 
willing G.P. sigmoidoscopists. However, the results of this study have 
raised some practical considerations. Firstly, in order for resources to be 
used efficiently it is mandatory that accurate population registers are 
available and ideally these should be restricted to include only those 
subjects eligible to be screened (Gillam 1991). Requesting screenees to 
confirm their intention to attend the screening clinic at the time and date 
specified in the invitation would result in more efficient use of the clinic 
time (Garton et al, 1992). The routine use of reminders would lead to 
higher response at little extra cost. The results of this study could be used 
to provide more accurate information to screenees at the time of inviting
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them to be screened. For example, quoting the large proportion of 
individuals who find the examination better than expected may 
encourage compliance (Blalock et al, 1987; Marteau 1990). It should be 
considered whether further evaluation of FS screening should be 
restricted to 50 to 69 year olds in view of the low response among subjects 
aged 70 years and over and the apparently low prevalence rate of 
adenomas in those who attend. This latter point needs further 
evaluation to confirm or refute the observation made in this study.
The results of this study have shown consistently that flexible endoscopic 
examination of females is more difficult than in males and that a higher 
proportion of females than males suffer pain not only during the 
examination but also after the examination and that post-examination 
pain is of longer duration. Similar results have been found using rigid 
sigmoidoscopy and colonoscopy (Nicholls and Dube, 1982; Waye and 
Bashkoff, 1991). However, apart from alerting screening staff to this fact, 
it is not clear what else could be done to address this problem.

The most important considerations for the future evaluation of FS 
screening relate to manpower and the management of the very large 
proportion of screenees who will be found to have polyps. The two 
issues are interdependent. If in the design of a study to evaluate the 
efficacy of FS screening it were to be decided that some or all of the 
screenees found to have polyps should be recalled for colonoscopy rather 
than just aiming to prevent deaths from cancer of the rectum or sigmoid 
by the detection and removal of polyps at FS screening, then it will be 
imperative that the colonoscopy is of a high standard to obtain maximum 
benefit in order to offset the risks and costs involved. It is clear from the 
relatively low success rate in reaching the caecum observed in this study 
that the colonoscopies should be performed by a specialist who has a high 
success rate (96%) in performing total colonoscopy (Waye and Bashkoff 
1991). However, there are currently no published data with which to 
decide what level of proficiency could be expected from the large numbers 
of hospital endoscopists who would be required to cope with the load of 
screen-detected cases. Another consideration which makes it more 
desirable for colonoscopy to be performed in a hospital based unit, with 
extensive monitoring facilities and resuscitation back-up, is the risks 
associated with sedation, especially of the elderly.
Given that the decision has been made to recall at least some of the 
screenees found to have polyps at FS screening and that hospital
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specialists with a high success rate in reaching the caecum are the ideal 
people to perform the diagnostic colonoscopies, the question is which 
polyp-bearing screenees should be recalled. If all those found to have 
polyps were to be recalled this would affect one in five screenees, most of 
whom would not have neoplasia and it is questionable whether the 
expense and risks would be justified let alone whether there would be 
sufficient resources to cope with such a huge demand. On the other 
hand, as it is difficult to distinguish between neoplastic and non
neoplastic polyps endoscopically (especially when they are small), even if 
only those screenees with adenomas or "high risk" adenomas were to be 
recalled for colonoscopy, polypectomy would have to be performed at FS 
screening to obtain a histological diagnosis. Although studies from the 
U.S. have reported that primary care physicians can perform FS screening 
and polypectomy with low complication rates, comparable with hospital 
specialists (Rodney 1986; Weissman et al, 1987), the risks should not be 
underestimated. In the absence of sedation, the main risks of endoscopy 
are related to polypectomy and although the risks are small (1-5 per 1,000) 
the complications are serious, frequently necessitating transfusion, 
surgery or rarely leading to death (Ransohoff et al 1991).
The approach used in this study was to perform polypectomy at FS only 
in those screenees thought not to have adenomas to confirm 
histologically that this was the case; only those believed to have 
adenomas were recalled for colonoscopy - this offers a compromise. In 
this way a large number of screenees with non-neoplastic polyps of the 
sigmoid and rectum were spared from undergoing colonoscopy. 
However, about 40% of those recalled for colonoscopy also did not have 
neoplasia. This approach may be difficult to apply on a wider scale 
because it depends heavily on the experience and subjective opinion of 
the endoscopist. It will only be possible if the criteria for deciding 
management can be refined and simplified.

Before a decision could be taken to select screenees for colonoscopy and 
surveillance on the basis of the histological characteristics of distal 
adenomas detected by screening, further validation of the method of 
assigning risk groups is required. If the histological features of distal 
adenomas were confirmed to be predictive of the current and future risk 
of significant proximal neoplasia this would be a major advance 
especially in the light of the very low prevalence of proximal neoplasia 
suggested by this study.
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The results of this study have also identified certain research priorities 
which include:
i) A randomised trial to compare the response rate, quality of bowel 
preparation and side effects associated with use of a self-administered 
enema as opposed to the oral bowel preparation used in this study.
ii) A larger study performed by an expert colonoscopist to evaluate the 
prevalence and histological features of proximal neoplasia in 
asymptomatic screenees with and without distal polyps. Although there 
have been two small studies of colonoscopic screening in asymptomatic, 
average risk subjects from the U.S. (Johnson et al, 1990 Rex et al, 1990), it 
is clear from the difficulties encountered in comparing the results of 
adenoma and polyp prevalence found in the present study with those 
from other countries that it is essential to perform such evaluation de- 
novo in the population of interest, as results from other countries or 
other types of study (for example autopsy series) cannot be extrapolated to 
predict prevalence rates.
iii) Above all, in view of the major problems associated with the 
management of the large number of polyps which will be detected by 
screening, and with the concern that FS screening does not adequately 
address the problem of preventing mortality from proximal colorectal 
cancer, other approaches to the identification of subjects at increased risk 
of dying of bowel cancer should be sought.
If the aim of colorectal neoplasia screening were to be the detection of 
cancers and only those adenomas with high malignant potential arising 
throughout the colon and rectum; tests based on the detection of 
substances shed by these tumours into the faecal stream are the most 
likely to fulfil these objectives. As data on the new generation of faecal 
occult blood tests suggest that they have increased sensitivity without a 
significant loss of specificity these warrant further evaluation as a method 
of mass screening (St John et al, 1989; St John et al, 1990). An alternative 
approach to increasing sensitivity and specificity may be through the 
development of a faecal screening test based on the detection of genetic or 
biochemical markers of prognostically significant neoplasia. The early 
results of a study to develop a screening test based on the detection of ras 
mutations shed into the faeces from colorectal cancers or adenomas has 
shown promising results, but not sufficiently so to enable it to be 
evaluated as mass screening test (Sidransky et al 1992). The evaluation of 
these, or other genetic or biochemical markers shed in to the faeces may



266
lead to the development of a screening test with greater sensitivity and 
specificity.

An alternative approach to try and restrict^the number of screening 
examinations to individuals who are really^increased risk of having 
significant neoplasia could be based on screening by self-reported risk 
factors. At present, no single, self-reported risk factor appears to account 
for the majority of cases of colorectal cancer (Hoff et al, 1986). However, it 
has been suggested that the cumulative risk from a combination of risk 
factors may have greater ability to discriminate those at risk. Several 
studies have reported a high predictive value for neoplasia (cancers and 
adenomas greater than 5mm) of using a combination of putative risk 
factors (Hoff et al, 1986; Shavdija et al, 1989). This type of approach could 
mean restricting endoscopic screening to those most likely to have 
neoplasia with obvious advantages if the sensitivity and specificity were 
high. However, the methodology used so far, which involves long and 
complicated questionnaires has been reported to be unsuitable for mass 
screening (Hoff et al 1986). It would be worthwhile performing more 
work in this area to attempt to refine the methodology to a form suitable 
for mass screening.

Finally, among the putative risk factors for developing colorectal cancer, 
family history stands out as being one of the most important. Although 
it had been suggested that there might be an inherited predisposition to 
develop adenomas even among individuals who did not appear to 
belong to either familial adenomatous polyposis or hereditary non
polyposis colorectal cancer syndrome families, this hypothesis was not 
tested until a group from Utah investigated the aetiology of the observed 
familial clustering of colonic neoplasms (Burt et al, 1985; Cannon- 
Albright et al, 1988). Pedigree analysis using likelihood methods 
indicated that partially penetrant autosomal-dominant inheritance of 
susceptibility to colonic adenomas and cancer was significantly more 
likely to explain the observed familial occurrence than recessive 
inheritance or sporadic occurrence. The estimated gene frequency was 
0.19. The best fitting model suggested that at least one half of all 
adenomas arose from this inherited susceptibility. This is perhaps one of 
the most important recent findings which, because of its implications for 
the design mass screening strategies, warrants urgent further research.
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In conclusion, the data described in this thesis show that compliance, 
logistics and side-effects do not appear to be obstacles to further 
evaluation of flexible sigmoidoscopy screening for colorectal neoplasia in 
primary care. However, the high polyp prevalence detected by FS 
screening remains a significant problem which will need to be addressed 
in future studies.
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CANCER OF THE BOWEL 
CAN BE CURED 
AND COULD BE 

PREVENTED

Read this leaflet to find out how



Cancer of the bowel

Is the second biggest cancer killer 
in the UK.

When diagnosed early is almost 
always curable by a routine 
operation.

Early cancer usually causes no 
symptoms.

So, we need to detect it in healthy 
people.

We will explain how.



How does bowel cancer start ?

It develops inside the bowel, almost always from a 
small polyp.

Polyps are benign growths - not cancers.

Most polyps cause no problems, but over many 
years, a few will develop into cancer.

Who is at risk of polyps ?

Anyone over the age of 50.

They become more common with age.

The risk is higher in :
People who have already had a polyp of the 
bowel treated

The close relatives of patients with cancer or 
polyps of the bowel

Some other conditions - like breast cancer

Most polyps can be removed without the need 
for an operation.



If early cancers and polyps 
cause no symptoms, how can we 
detect them?

They may bleed into the motions, but usually too 
little to be seen by the naked eye.
There are now simple tests which can detect 
small amounts of blood in the motions.

Or

We can examine the inside of the bowel with a 
flexible telescope.

Both methods are good but as we don't know yet 
which is better, we will be comparing both in our 
practice.



The Haemoccult Test
Is a screening test for cancer and polyps of the bowel, 

which detects invisible amounts of blood in the motions.



Before you start the test

Sometimes things in the diet can give a falsely positive 
result. So you are asked to follow a special diet for two days 
before, and while you do the test.

The diet involves avoiding;
Red meat
Dark fish e.g. tuna, Salmon
Certain fruit and vegetables e.g. Horseradish,
Tomatoes Radish Bananas
Vitamin C Tablets

Two days after you have started your diet, you can start 
testing your motions.

Tips for collecting your motions

Float several layers of strong toilet paper in the toilet
or

Pass a motion into a "potty"
or

Pass a motion into a foil "freezer" container.



See the Test Kit for full instructions on how to 
perform the test

The kit contains 3 cardboard envelopes, each with 2 
windows, and 3 wooden spatulae. Using the wooden 
spatula, take a pea sized sample of your motions and 
spread it on to the window of one of the cards. Repeat this 
process taking a sample from a different area of the 
motions. Write your name and the date clearly on the 
space provided on the card. This should be repeated on the 
following 2 days when you pass motion. Once all three 
cards are completed, please return them to the practice in 
the stamped addressed envelope provided.

The Result

Most people will have a negative result. If you have a 
positive result, this does not necessarily mean that you 
have either cancer or any other serious bowel disorder, but, 
to be safe, you will be asked to see your GP and he will refer 
you for a special examination of the bowel called 
colonoscopy. All this will be explained if you have a 
positive result.



Flexible Sigmoidoscopy

The flexible sigmoidoscope is a screening test for cancer 
and polyps of the bowel.
It is a long thin tube with a light on the end which is 
passed into the bowel so that the doctor can make a 
direct inspection of the interior. The examination 
usually takes about 20 minutes and you should feel 
very little discomfort. In order to get a clear view, the 
bowel must be clean, so the day before your 
examination, you need to follow carefully the 
instructions in this booklet, and take the laxative 
enclosed.



The Day Before

1. Have a good breakfast of foods taken from the following - 
Egg, cheese, white bread, butter, margarine, plain biscuits, 
potato (no skin).

2. After this, do not eat any solid food, but drink as much 
clear fluid as possible. (Tea, coffee, squash, fizzy drinks, 
water)

3. Vanilla ice-cream and clear jelly are allowed.

4. At 5 p.m. dissolve the contents of the sachet which 
contains, a laxative in 1 pint of water and drink half of it 
over 10 to 20 minutes. At 7 p.m. drink the remainder of 
the mixture. During the evening, drink at least 3 cups of 
clear fluid to avoid dehydration.



On the Day of the Examination

NOTHING TO EAT AT ALL. You may take small drinks 
up to the time of the examination.

You should expect frequent bowel actions. Some people 
may experience slight colic or discomfort.

You will be told the results of your test immediately after 
the examination.



Telephone survey of non-complier with 
Flexible Sigmoidoscopy

Date:
Address: Tel
Check Address

Eligible Subjects: 1)
Check aU exist 2)

3)

Did you (aU) receive appointments for bowel cancer screening 
by the test called flexible sigmoidscopy ? Y/N

Would you (all) like another appointment Y/N

If Yes. Name Date Time

If No.

Were tiie instructions clear ? Yes/No

If No, Does explaining result in patient agreeing to attend 
Yes/No
If Yes, Give appointment as above.
For enema ? Yes?No

If patient(s) still does not wish to attend is it because:
(> 1 write relevant names)
i) Working - can't take time off?
ii) Patient has another medical condition, please 
specify______________________
iii) No transport
iv) Looks after frail partner
v) Does not like idea of test
vi) Afraid of what test might show
v) Can't go without food for flexible sigmoidoscopy



Flexible Sigmoidoscopy 

Patient does not wish to attend

Date

Patients Name 
Date/Time Due

1) Were the instructions clear ? Yes/No

2) If No, Does explaining result in patient 
agreeing to attend Yes/No

3) If Yes, is date incovenient Yes/No

4) Offered another date ?  - ___- __

5) If patient still does not wish to attend is it 
because:

i) Working - can't take time off?
Ü) Patient has another medical condition, please

specify_____________________
hi) No transport
iv) Looks after frail partner
v) Does not like idea of test
vi) Afraid of what test might show
vii) Other, please specify_________________



Dr. R. AUBREY BRIDGE COTTAGE

Dr. R.ABRAHAMS 41 HIGH STREET

Dr. N. DANSIE WELWYN

Dr. H. NAPIER HERTS. AL6 9EF

Dr. A. DREW

Dr. A. REED Welwyn 5044

Dr. O.DANSIE (STD 043871)

Surgeries: 730 to 9.00 am, 430 to 5.30 pm and by appointment

Dear

Re: Screening for Bowel Cancer

Please find enclosed two booklets about screening tests for bowel cancer. We 
would like you to first do the Haemoccult test and then be screened by 
Flexible Sigmoidoscopy. The Haemoccult test is enclosed, please follow the 
instructions on how to do the test in the accompanying booklet called "The 
Haemoccult Test" and then return the completed test to us in the envelope 
provided.

We have also made an appointment for you to have a Flexible 
Sigmoidoscopy screening test for bowel cancer on Wednesday,
th e ________  1991, a t  a.m. /p.m. at the Queen Victoria
Memorial Hospital. Before attending for your appointment, please read very 
carefully the second booklet called "Flexible Sigmoidoscopy". It explains the 
examination and what you have to do before it.

You should expect to spend about 1 hour at the hospital, although the 
examination is much quicker. If unable to keep the appointment, please call 
Sister Jellis at the Hospital, Tel. 4488. Extn 11, on Tuesday, Wednesday or 
Thursday, so that you can be given another date.
You will be given the results of both tests when you attend for your 
appointment.

Yours sincerely.

Dr. R. Aubrey.



Dr. R. AUBREY BRIDGE COTTAGE

Dr. RABRAHAMS 41 HIGH STREET

Dr. N. DANSIE WELWYN
Dr. H. NAPIER HERTS. AL6 9EF

Dr. A. DREW

Dr. A. REED Welwyn 5044

Dr. O.DANSIE (STD 043871)

Surgeries: 730 to 9.00 am, 430 to 530 pm and by appointment.

Dear

Re: Haemoccult Screening Test for Bowel Cancer

Please find enclosed a screening test for bowel cancer, a booklet explaining 
about the test and how its done, and a stamped addressed envelope for you to 
return the completed test. You can perform the test at home but you will 
need to send it to us at the practice for developing. Please read the booklet 
and follow the instructions carefully. We will send you the results of your 
test by post.

Yours sincerely.

Dr. R. Aubrey



Dr. R. AUBREY BRIDGE COTTAGE

Dr. RABRAHAMS 41 HIGH STREET

Dr. N. DANSIE WELWYN
Dr. H. NAPIER HERTS. AL6 9EF

Dr. A. DREW

Dr. A. REED Welwyn 5044

Dr. O.DANSIE (STD 043871)
Surgeries: 7.30 to 9.00 am, 4.30 to 530 pm and by appointment

Dear

Re: Flexible Sigmoidoscopy Screening for Bowel Cancer

An appointment has been made for you to have an endoscopic screening test
for bowel cancer on Wednesday, th e _____________ 1991, at
 a.m. /p.m. at the Queen Victoria Memorial Hospital.

Please read the booklet enclosed very carefully, because it explains the 
examination and what you have to do before it.
If you have an afternoon appointment, please drink plenty of clear fluids 
during the morning in order to keep your bowels clear for the examination.

You should expect to spend about 1 hour at the hospital, although the 
examination is much quicker. You will be given the results of the screening 
test at the end of the examination. If unable to keep the appointment, please 
call Sister Jellis at the Hospital, Tel. 4488. Extn 11, on Tuesday, Wednesday or 
Thursday, so that you can be given another date.

Yours sincerely,

Dr. R. Aubrey.


