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Summary
The transit times of food residues through the gastrointestinal

tract have been studied by administering food mixed with a
small amount of barium sulphate. Observations were made on
88 normal subjects, 75 patients with the irritable colon syndrome,
and 43 patients with diverticulosis. The transit times were
found to be substantially shorter in the patients with diverticula
than in normal subjects and to follow closely the transit shown
by patients with the irritable colon syndrome. This finding
is put forward as evidence supporting the hypothesis that
incoordinated colonic activity is the basic abnormality in
diverticulosis.
We wish to express our gratitude to all the patients and normal

subjects who volunteered to take part in this study, the radiographers
of the United Oxford Hospitals for their help, and the Medical
Research Council for financial support.
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It has been generally accepted that diverticulosis of the colon
is a common condition in Western countries, especially in the
older age groups (Barborka, 1958; Reichman and Watkins,
1962). However, up to the present time the frequcncy of
diverticulosis has been calculated from radiological studies
carried out on patients or from post-mortem examinations in
hospital, and consequently the results apply only to selected
sections of the population. Spriggs and Marxer (1925)
examined 1,000 consecutive barium enemas and found diverti-
cula in 10%. Rankin and Brown (1930) studied 24,620 barium
enemas and found diverticula in 5.7 %. They reported a
similar prevalence of diverticulosis (5.2%) in 1,925 necropsies.
All except one of the necropsies were carried out on subjects
older than 40 years.
Pemberton et al. (1947) reviewed a large number of radio-

graphs of the colon and found diverticula in 8.5%. Welch
et al. (1953) examined 2,000 barium enemas and found
diverticula in 20% of the patients over the age of 60.

Until some years ago diverticula were more common in men
than in women (Spriggs and Marxer, 1925; Ochsner and
Bargen, 1935); recently, however, it appears that a change in
sex ratio is taking place and a female preponderance is now
commonly observed (Ford, 1953; Brown and Toomey, 1960).
Table I shows the sex ratio in diverticulosis and diverticulitis
reported by various authors. In a recent study on the prognosis
of diverticulosis and diverticulitis (Manousos and Truelove,
1967) it was found that whereas below the age of 60 diverticula
were equally common in men and women, above that age the
condition was much more common in women. It was also
shown that the number of patients admitted to hospital with
diverticulosis, diverticulitis, and the complications of diverti-

cular disease is increasing, and this probably indicates a true
increase in the prevalence of the disease as a whole.

In view of the lack of accurate information on the frequency
of diverticulosis in the population at large the present study
was made.

TA!3LE I.-Illustrating a Change in Sex Ratio in Diverticulosis and
Diverticulitis. A Female Preponderance in Recent Years is Shown

Authors Male:Female ratio
Telling and Gruner (1917)*.. 2:1.0
Spriggs and Marxer (1925)t 2-7:1 0
Mavo (1930)t 1-7:1-0
Rankin and Brown (1930)t .2-3:1-0
Ochsner and Bargen (1935)t 1-25:1-0
Brown and Marcley (1937)t 1-6:1-0
Laufman (1941)*. 17:10
Smithwick (1942)*. 1-6:1-0

Ford (1953)t 1-10:1-5
Ford (1953)*. 1-0:1-2
Friesen and Schmidt (1955).* 1-0:1-3
Greene (1957)t .1-0:1-4
Greene (1957)*. 1-0:1-5
Boles and Jordan (1958)t 1-10:1-2
Brown and Toomey (1960)t 1-0:1-5
Brown and Toomey (1960)* 1-0:1-3
Botsford and Curtis (1961)*. 10:1-3
Bevan (1961)* 1-0:2-0
Reichman and Watkins (1962)*. 10:1-7
Manousos and Truelove (1967)t .10:1-8
Manousos and Truelove (1967)*. 10:1 4

* Diverticulitis and its complications. t Diverticulosis.

* Nuffield Department of Clinical Medicine, the Radcliffe Infirmary,
Oxford.

f Consultant Radiologist, United Oxford Hospitals, Oxford.

Methods and Subjects

The radiological appearances of the colon of 109 subjects
without gastrointestinal symptoms were studied. The majority
of the subjects were healthv volunteers who were either members
of the staff of the Radcliffe Infirmary or visitors to inpatients.
A minority of the subjects were patients in a geriatric unit
(Cowley Road Hospital, Oxford) who were volunteers and who
were completely free from gastrointestinal symptoms.
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The subjects studied were instructed to drink a small

quantity of radio-opaque material (30 ml. of Micropaque or
Fotogel) with each of their four main meals on one day. The
next morning a radiograph of the abdomen was taken, and this
was repeated on successive mornings (up to a maximum of six)
until the radio-opaque material had virtually disappeared. The
degree of accuracy of the method in demonstrating colonic
diverticula (see Fig.) was tested on 20 known cases of diverti-
culosis in which the diverticula had been shown by barium
enema. The follow-through method revealed the diverticula
in every case.

_

.~~~~~~~~~~~~~~~~~~~~~~~~~~..

Radiograph showing extensive divericulosis of colon revealed by barium
follow-through technique described in text.

It is interesting that in the first recorded case of colonic
diverticula in which the diagnosis was made radiologically
(Abbe, 1914) the diverticula were shown by follow-through
examination whereas the radio-opaque enema had failed to
demonstrate them.
By the follow-through method employed in the present study

it was possible to obtain an estimate of the prevalence of
diverticulosis. The method was also used as a measure of the
transit times of food (Manousos, Truelove, and Lumsden,
1967).

Results

The radiographs were examined carefully, and only when the
appearances were unequivocal were. the diverticula accepted.
The results (Table II) indicate that diverticulosis of the colon
is slightly commoner in women than in men in the population
studied. No cases of diverticulosis were found below the age
of 40, but the prevalence of the condition increases steadily
with age and reaches a peak above the age of 80 years. Above
the age of 60 the condition was present in 15 out of 43 subjects

(34.9%); below the age of 60 it was present in 5 out of 66
subjects (7.6%).

TABLE II.-Prevalencs ot Diverliculosis in the Various Age Groups

Men Women Both Sexes

With With WithAge No. of Diverticula No. of Diverticula No. of Diverticula
Subjects --Subjects Subjects

No. % No. % No. %
< 40 14 0 0-0 25 0 0-0 39 0 00
40-59 14 2 14-3 13 3 23-1 27 5 18 5'
60-79 10 3 30-0 14 4 28-6 24 7 29i2
80+ 10 3 30-0 9 5 55-5 19 8 42-1

Discussion
One of the best studies of the frequency of diverticulosis of

of the colon is that of Debray et al. (1961), which was carried
out in France. They studied the radiographs of 500 barium
enemas taken at random from a much bigger number carried
out in hospital or by their colleagues. They found a low-
frequency of diverticulosis in patients under the age of 40,-but
thereafter the frequency rose with each. successive age group
until it reached 40% over the age of 70 years. The weakness
of their study is that many of the patients had gastrointestinal
symptoms and therefore they cannot be regarded as an unbiased'
sample of the general population. The present study, though
dealing with comparatively small numbers, has been concerned
with subjects completely free from gastrointestinal symptos,
and therefore its results may be a closer reflection of the pre-,
valence of diverticulosis of the colon in the general population.

Summary
An estimate of the prevalence of diverticulosis of the colon

in the Oxford area has been obtained 'by studying healthy
volunteers. A follow-through radiological method was used."
Diverticulosis was found to be present in one in every three
persons above the age of 60 years. Below that age the condi-.
tion was present in 7.6% of the population studied. Diverti-
cula were more common in women than in men. A review of
the literature shows that a female preponderance in diverticu-
losis has been constantly observed during recent years.

We are grateful to the volunteers who took part in this study.
We also wish to thank Dr. L. Z. Cosin and his staff for allowing
us to study patients under their care, the radiographers of Xtbe
United Oxford Hospitals for taking the radiographs, and the
Medical Research Council for financial support.
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