
indicate that even the small doses of prednisolone used
in our short term study may adversely affect long term
growth in children with mild asthma. The exact extent
of the growth inhibition and its clinical relevance,
however, need further study.

Despite the short study periods the variations
in lower leg length during prednisolone treatment
were much larger than the technical error of the
knemometer. Hence in measuring changes in a physio-
logical parameter knemometry may have the potential
of being the first non-invasive method of assessing the
systemic effects of exogenous steroids and may be an
important alternative or adjunct to biochemical
measures of the systemic effects of topical steroids.

This study was supported by a grant from the Danish
Medical Research Council (12.9009).
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Abstract
Objective-To study the prevalence of infertility,

both primary and secondary, outcome of pregnancy,
occupation, and uptake of medical services in a total
population of women from a geographically defined
area.
Design-A postal questionnaire survey of an age

cohort of women who had completed their fertility,
and who were randomly selected from the Grampian
Health Board's primary care register.
Setting-Aberdeen city district.
Subjects-1024 Women in the age group 46-50, of

whom 130 had to be excluded. Of the remaining 894
women, 766 (86%) responded to the questionnaire.
Main outcome measures-Response to question-

naire on pregnancy history, the length of time taken
to become pregnant each time, and whether medical
advice had been sought.
Results-Among the 766 women contacted, 602

;79%) reported no difficulties in having children, 56
(7%) had chosen not to have children, and the
remaining 108 (14%) had experienced infertility,
defined as having difficulty in becoming pregnant for
more than two years. In total 68 (9%) women had
primary infertility, of whom 41 (5%) eventually
conceived. Ofthe 40 (5%) with secondary infertility,
23 (3%) conceived. Overall, 52 (7%) ofthe population
were left with an unresolved problem of infertility.
Only 67 (62%) infertile women had made use of
hospital services, and a further 8 (7%) had consulted

their general practitioners. Among those who con-
ceived there was no difference in the proportion who
sought advice compared with those who did not.
Conclusion-The overali prevalence of infertility

was 14%, although half of these women eventually
conceived. Primary infertility was more common
than secondary infertility. Only 62% of infertile
women attended a hospital clinic for treatment of
their infertility.

Introduction
"Even today there is very little factual information

about the prevalence of infertility."' As the Warnock
committee observed, accurate statistics about this
common and distressing condition are not available.
Yet many would consider this information to be
essential to our understanding of the problem and to
the planning of effective services. There is no popula-
tion based survey of the prevalence of infertility in the
United Kingdom, although preliminary results from a
small feasibility study and from a survey of general
practitioner records have been reported.23 Hitherto,
estimates have been derived from census data, the
general household survey,4 and longitudinal studies
of subsections of the population-such as women
stopping contraception, presumably with the intention
of becoming pregnant.57
Almost all ofwhat is known about the characteristics

of infertile women has been derived from clinic based
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studies,8'" but these studies have described only those
infertile couples who have sought help, and it is not
certain that they are representative of the total infertile
population. Furthermore, although people are
becoming more concerned about infertility and are
using the services to a greater extent,'12 it is not certain
whether this is because of an increased incidence of
infertility or merely greater expectations of treatment.
A population based profile of infertility subgroups in
the United States showed that women with primary
infertility were more likely to seek help, as were those
in higher social classes.'3 Similar results were found in
an early Danish study."4
We surveyed a random sample of an age cohort of

women who had completed their fertility from the total
population of a defined geographical area. We studied
the prevalence of infertility, both primary and second-
ary, pregnancy outcome, occupation, and uptake of
medical services. The study had the approval of the
local ethical committee.

Method
A list of the names and addresses of all women who

were born between 1938 and 1942 and who lived in
Aberdeen city district was obtained from Grampian
Health Board's primary care register. At the time of the
survey all women would have been aged 46-50 and
were therefore assumed to have completed their child
bearing. A random sample, obtained by selecting every
fifth name on the list, generated 1024 names. A simple
two page questionnaire was sent to each woman,
accompanied by a prepaid return envelope and a letter
explaining the purpose of the survey and seeking her
cooperation. The women were asked to complete the
questionnaire anonymously. Information was sought
about the woman's pregnancy history, the length
of time taken to become pregnant each time, any
infertility problems perceived by the woman, medical
advice sought, and the woman's usual occupation.
When necessary, women were invited to cooperate

in up to three stages-firstly, the introductory letter
and questionnaire were sent to all women (1024). If
after a month there had been no response to the first
letter a reminder, together with another copy of the
questionnaire, was sent (425). Finally, after a further
month we checked the addresses of those women who
had not acknowledged either letter against the electoral
register and telephone directory (208). When possible,
these women were contacted by telephone (89).

RESPONSE

Table I shows the responses of the women contacted
at each stage of contact. Of the total sample, 130
(12 7%) had to be excluded from the analysis. Most of
these women were assumed to be no longer at the
address given because either our letters were returned
by the post office or they were not documented in the
electoral register at that address. In addition, our

TABLE I-Number ofwomen responding to each stage ofcontact

Stages of contact

No after No after No after
introductory reminder and address % Women
letter and another checked and No (%) of assumed to

Outcome questionnaire questionnaire telephoned all stages be available

Questionnaire completed 549 187 30 766 (74-8) 85-7
Refusal to participate 2 4 59 65 (6-4) 7-3
Questionnaire sent to wrong address 44 24 56 124 (12-1)
Ineligible subjects 4 2 0 6 (0 6)

Total responding 599 217 145 961 (93-9)
Total not responding 425 208 63* 63* (6 1) 7-0

Overall total 1024 425 208 1024

*Women not contacted.

TABLE iI-Occurrence of pregnancy in women with primary or
secondary infertility and in those with no problems with infertility

Type of infertility No (%) of women

Primary infertility only 56 (7-3)
Never pregnant 27 (3-5)
Became pregnant 29 (3-8)*

Primary and secondary infertility 12 (1-6)
Not pregnant 8 (1-1)
Became pregnant 4 (0-5)

Secondary infertility only 40 (5-2)
Not pregnant 17 (2 2)
Became pregnant 23 (3 0)*

Voluntary infertility 56 (7-3)
No fertility problems 602 (78 6)

Total 766

*Includmig two who consulted before two years.

sample included six ineligible names: in four cases
dates of birth were incorrect; one woman had died; and
one patient was a man. Sixty three women (6-1%),
who as far as we could ascertain were still living at the
recorded address but had not completed and returned
the questionnaire, were not contacted because they
could not be traced in the telephone directory. Some of
the untraced numbers might have been exdirectory or
recorded under a different name. Those women who
had not responded to a reminder but who could be
telephoned were equally divided into two categories.
Firstly, there were those who did not wish to take part,
who usually added that they had had no infertility
problems and therefore the survey was irrelevant to
them; a few, however, viewed surveys as an invasion
of privacy. Secondly, there were those who agreed
to complete the questionnaire if another was sent.
Only two thirds, however, did complete and return
this third questionnaire. The reasons given for not
responding originally included being too busy,
decorating, going on holiday, relative's illness, and
forgetfulness; non-return of the third questionnaire
was considered to be a refusal.
Of the 894 eligible women who were assumed to

have been living at the recorded address, 766 (85 -7%)
returned a completed questionnaire. Most of these
(549 (71 7%)) completed the first questionnaire, 187
(24 4%) responded to a reminder, and the final 30
(3 9%) responded after a telephone call and receiving a
third questionnaire. Of eligible women, 65 (7 3%)
refused to take part in the survey and a further 63
(7 0%) neither responded nor were contacted. From
the evidence of those contacted by telephone, we
probably would have found that many of those women
who neither responded nor were contactable would not
have taken part even if approached individually.

Results
Women were considered to have a problem of

infertility if they had not become pregnant after trying
to conceive for over two years. Also included, however,
were four women who were referred for infertility
investigations after trying for only 12-15 months.
Primary infertility refers to the first pregnancy and
secondary infertility to any subsequent pregnancy.
From their history of infertility, the women were
divided into four groups: a primary group-those with
primary infertility, including those who then also had
secondary infertility; a secondary group-those who
had secondary infertility only; a voluntary group-
those who had never tried to become pregnant; and a
group with no infertility problem.

PREVALENCE OF INFERTILITY

Table II shows the numbers and the outcome in each
group. Of the 766 women who completed a question-
aire, 602 (78-6%) (95% confidence interval 75 7 to
81-5%) reported no difficulties in becoming pregnant
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and 56 (7-3%) said that they had chosen not to have
children. The reason given by most (35) of the 56 who
had never tried to become pregnant was that they had
never married. Fourteen married women, however,
said that they had not wanted any children; the
remaining seven gave reasons of chronic illness
(four), mental handicap (two), and becoming a widow
at an early age (one). The other 108 (14-1%)
(95% confidence interval 11-7 to 16 5%) women had
experienced varying degrees of difficulty in becoming
pregnant. A total of 68 (8 9%) women had experienced
primary infertility, of whom 27 (3 5%) (95% confi-
ence interval 2-3 to 4 7%) had never become pregnant;
the remaining 41 (5 4%) eventually had become preg-
nant, but 12 (1-6%) also had difficulty in subsequently
trying to conceive. Forty (5-2%) women had had no
difficulty in becoming pregnant the first time but
had problems subsequently, although 23 eventually
conceived.
Ofthe 12 women who experienced both primary and

secondary infertility, 11 had a recurrence of the
problem in their second pregnancy and only four of
these conceived. The remaining woman had no diffi-
culty in conceiving in her second and third pregnancies
but had tried unsuccessfully for a fourth. Delay in
conceiving a second or third time accounted for most of
those with secondary infertility only, although one
woman attended hospital because of difficulty in
conceiving for an eighth time despite already having
four children.

OCCUPATION

The voluntary group included significantly more
women whose present or usual occupation was profes-
sional or clerical (table III). This finding remained
significant after correcting for multiple comparisons.
Indeed, of the 14 women who were married and had
chosen not to have children, 13 had professional or
clerical occupations. The group with no infertility
problems contained the smallest proportion of profes-
sional and clerical workers but the highest proportion
of semiskilled and unskilled manual workers. The
primary infertility group contained the highest propor-
tion ofwomen who had given their usual occupation as
housewife.

PREGNANCY OUTCOME AMONG FERTILE AND INFERTILE
WOMEN

Table IV shows the outcome of pregnancies for each
group achieved by women who had become pregnant
at some stage. The group with no infertility problems
had the highest proportion of successful pregnancies
and fewer spontaneous abortions and ectopic preg-
nancies than the other two groups. Though the
secondary infertility group had the highest proportion
of spontaneous abortions, the primary infertility group
had the highest proportion of ectopic pregnancies and
terminations.
Comparing the mean number of births, we found

that the primary infertility group had 1 78 births,
which was significantly fewer than either the secondary
(2 25; t=2 34; df=79; p<0-01) or the no infertility,

TABLE III- Women's usual occupation by infertility group. V'alues are numbers (percentages)

Infertility group

Primary Secondary Voluntary None
Occupation (n=68) (n=40) (n=56) (n=602)

Professional or clerical 28(41) 19(48) 37(66) 216 (35-9)
Distributive or skilled manual 9 (13) 6 (15) 5 (9) 94 (15-6)
Semiskilled and unskilled manual 11 (16) 8 (20) 5 (9) 159 (26-4)
Housewife 20 (29) 6 (15) 3 (5) 126 (20-9)
Noneornotstated 1(3) 6(11) 7 (1-2)

Excludingnot stated: Primaryvvoluntary 2= 14-84; df=3; p-0-01.
None v voluntary X' =28-01; df=3; ps0-01.

Excluding not stated and housewives: None zv voluntary yX= 18-56; df=2; p-O0-01.

TABLE iv-Outcome of pregnancies in women who became pregnant
for each infertility group. Values are total pregnanciesfor each possible
outcome (percentages ofwomen who experienced each outcome)

Infertility group

Primary Secondary None
Outcome (n=41) (n= 40) (n= 602)

Births 72 (78) 90(78) 1524 (88-5)
Spontaneous abortions 13 (14) 21 (18) 151 (8-8)
Ectopic pregnancies 2 (2-2) 2 (1-7) 7 (0-4)
Terminations 5 (5-4) 3 (2 6) 40 (2-3)

All pregnancies:
Total No 92 116 1722
Mean No 2-2 2-9 2-9
Range 1-5 1-5 1-10

TABLE V-Proportion of infertile women who sought advice in each
infertility group. Values are numbers (percentages)

Infertility group

Primary Secondary Total
Source of advice (n=68) (n=40) (n= 108)

None 19 (28) 14 (35) 33 (31)
General practitioner only 5 (7) 3 (8) 8 (7)
Hospital 44 (65) 23 (58) 67 (62)

group (2-56; t=4 70; df=641; p<0 01). Women in the
secondary infertility group had more spontaneous
abortions (0 52) than the other two groups (0 32
and 025), although this was significantly different
from only the no infertility group (t=2-76; df=640;
p<0-0 1). Overall, the primary infertility group had the
lowest mean number of pregnancies (2 2), compared
with 2-9 in the second infertility group (t=2-42;
df= 79; p<0 02) and with 2 9 in the no infertility group
(t=3-04; df=641; p<0 01).

ATTENDANCE AT GENERAL PRACTICE OR HOSPITAL CLINIC

Altogether, 67 (8 7%) (95% confidence interval 6 7
to 10 7%) of the women who completed a question-
naire reported having attended a hospital because of
infertility; a further 11 (1-4%) had consulted only their
general practitioner. Three of the women who had
consulted only their general practitioner were not
included in our infertility groups because they had
conceived well within two years and no referral had
been made. Not all women classified as having infer-
tility problems sought advice (table V). More women
with primary infertility had attended hospital (44/68
(64%)) than those with secondary infertility (23/40
(58%)). In addition, five and three women in each
group respectively (8%) had consulted only their
general practitioner.
Women who had given their usual occupation as

housewife were more likely to have sought advice
about their infertility problems, 20/26 (77%) of them
reporting either having consulted their general practi-
tioner or having attended a hospital clinic. Those
women who gave their occupation as professional or
clerical were more likely to have sought advice (33/47
(70%)) than distributive and skilled manual workers
(9/15 (60%)) or unskilled manual workers (12/19
(63%)).

Overall 41/68 (60%) women with primary infertility
eventually conceived, as did 23/40 (58%) of those in the
secondary infertility group. There was no statistical
difference, however, between the proportion who
conceived according to whether the women had or had
not sought advice (table VI).

Discussion
The need for information about the epidemiology

of infertility has long been accepted,! 2 14' and the
deficiencies of demographic data, particularly regard-
ing the prevalence of secondary infertility, are well
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TABLE vI-Number (percentage) ofwomen who actually became pregnant in each fertility group according
to whether they consulted either their general practitioner or a hospital doctor, or whether they made no such
consultation

Primary infertility Secondary infertility

Women who Women who did Women who Women who did
consulted not consult consulted not consult
(n=49) (n= 19) (n=26) (n= 14)

Pregnancy achieved 28 (57) 13 (68) 16 (62) 7 (50)
Pregnancy not achieved 21 (43) 6 (32) 10 (39) 7 (50)

recognised.'"8 To our knowledge this is the first
community based survey of infertility in the United
Kingdom since Matthews Duncan described his work
in the villages of Grangemouth and Bathgate over 100
years ago.'9
Our first conclusion is that a community based

survey of this sort is feasible, is relatively easily
organised, and can yield important information. Our
response rate of 85 7% was similar to that reported in a
recent pilot study from Sheffield (82%) and higher than
that of an interview based study of the prevalence of
infertility in Denmark (74%).14 20 We found that 12% of
those to whom the questionnaire was originally posted
were not at the address given, a figure compatible with
the 10% error contained in general practitioner age-sex
registers.2'
The overall rate of infertility (14%) was similar to

that reported in a questionnaire based study carried out
in Melbourne,22 more than that in a survey based on
general practice medical records,3 but less than that
estimated on the basis offecundability calculations.6 In
the Danish study about 9% of women had primary
infertility (defined as trying to conceive for two years,
as in this study) and a further 9% had secondary
infertility. '4 Perhaps the best available data on the
epidemiology of infertility has been derived from the
United States national survey of family growth.'323
Surveys were carried out in 1965, 1976, and 1982, and
the last survey found that 13-9% of currently married
women aged 15-44 who were not surgically sterile were
infertile. Of these, 30% had primary infertility and
70% secondary infertility. This contrasts with our
findings for an older five year cohort of 63% and 37%
respectively.
The prevalence of voluntary infertility was much

less than we had expected, and less than had been
estimated in a previous study in the same region.24
Individual attitudes to childbearing vary and might be
dependent on many factors including age, family
circumstances, prevailing social custom, and social
class. The voluntarily infertile group was the only one
that differed statistically from the other groups, both
fertile and infertile, with regard to social class; it
contained a significantly higher proportion of women
in professional and clerical occupations. It was not
known whether they had elected to remain childless
because of careers or whether being childless had
facilitated their occupational advancement.

Just over half of the infertile women in this study
eventually became pregnant, a rate similar to the
eventual outcome in the Danish survey.20 Not un-
expectedly, the pregnancy outcome among the infertile
women who eventually became pregnant was different
from that of the fertile group. The most striking
difference was the high proportion of spontaneous
abortions in both infertile groups; the overall rate
among infertile women was almost double that
among women who had no infertility problems. A
high abortion rate among infertile women has been
reported,2022 although it has been suggested that this
might be partly due to underrecording among the
fertile population.25 Nevertheless, several clinical
studies have continued to show that spontaneous

abortion is more common among certain subgroups of
infertile women, particularly those with secondary
infertility.26 27 Loss of pregnancy is clearly of particular
importance to infertile couples, and this problem
merits further study.
Much of what is known about the characteristics of

infertile men and women has been derived from clinic
based data, but this study has shown that not all
women with infertility attend a hospital or their general
practitioner. The motivation for seeking advice is
uncertain and will be the subject of further research.
Meanwhile, it was of interest that housewives and
women who had professional or clerical jobs were
more likely to use the services. Studies from other
countries have reported an even lower uptake of
hospital services than that reported here and, indeed,
have shown that most women do not seek medical
advice.'3 '4 Both the Danish and the American studies,
however, did confirm a greater use of services
among women with primary infertility, though, in the
American study particularly, there were sharp social
differences (mainly higher income and education)
among women with secondary infertility who made use
of the services.'3 Thus, regardless of whether the
incidence of infertility is increasing, a higher propor-
tion of infertile women will probably attend clinics
in future because of their greater awareness and
expectations of treatment.

Although we cannot comment on any change in the
incidence of infertility from our study, it might be
possible to do so by surveying cohorts of a younger age
using the same method. The incidence of infertility is
often said to be increasing, but there is little evidence
that this is so,323 even though the incidence of the
associated conditions of pelvic infection and ectopic
pregnancy has increased.28" Population based surveys
of this kind are probably the only reliable way that
changes in the incidence of infertility may be recorded.

Finally, we studied whether those infertile women
who eventually conceived were more likely to have
made use of the medical services available, but it did
not appear that this was so. Clearly there might have
been differences among the groups in the duration of
infertility, which is known to have a major effect on
prognosis, though the occurrence ofa high incidence of
pregnancies independent of treatment among infertile
women is well established.934'3 Studies of younger
women who have been investigated and treated more
recently may, however, provide some evidence of the
effectiveness of the medical services.

We are grateful to Mr Powe, administrator, Primary Care
Division, for help and access to the primary care register.
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General practitioners'
awareness of colorectal cancer:
a 10 year review

A R Dixon, J Thornton-Holmes,
Nicolette M Cheetham

The prognosis of colorectal cancer, largely determined
by the extent of spread of the tumour at diagnosis, ' has
remained unchanged for three decades, probably
because patients continue to present with tumours at
an advanced stage.2 In 1968 a third of patients
presented within three months of developing symp-
toms, though a quarter had had symptoms for over a
year.3 These figures remained unchanged a decade
later.4 Delays are attributable to both the patient and
the family doctor. We undertook a study to assess
referral patterns and the delay in diagnosis over the
past decade.

Patients, methods, and results
We reviewed the case notes and general practioners'

referral letters for all 376 patients electively treated by
right hemicolectomy, anterior resection, or abdomino-
perineal excision of the rectum by one firm between
1978 and 1988. Data collected included the general
practitioner's diagnosis, duration of symptoms,
physical signs, investigations, and time between
referral and operation.
The patients were referred by 151 general practi-

tioners. Altogether 202 tumours were suitable for an
anterior resection, 85 required an abdominoperineal
excision of the rectum, and 89 required a right
hemicolectomy. The median age at presentation was 67
(range 31-91). The mean interval between the develop-
ment of symptoms and outpatient assessment was 16
weeks for tumours sited on the left side (range four
days to two years) and 27 weeks for those on the right
side (2-28 months). Surgery was performed at the next
available list; the median interval was 20 days (3-27
days). Twenty barium enemas were requested by the
general practitioners, and all gave positive results.
Fourteen patients had barium examinations at the
request of surgeons, which gave inconclusive results.
Rigid sigmoidoscopy yielded a diagnosis in 150
patients.
The presenting symptoms of the 287 patients with

left sided tumours comprised alteration in bowel habit
(212 patients), rectal bleeding (169), and abdominal
pain (126). Perineal discomfort or swelling occurred in

40, weight loss in 34, symptomatic anaemia in 12,
abdominal swelling in six, and disturbed micturition in
four.
Of the 202 patients who had an anterior resection,

143 were seen within two weeks of receipt of a referral
letter that stated or suggested that the diagnosis was
cancer. The remaining patients had symptoms attri-
buted to diverticulosis (28), haemorrhoids (12), or the
irritable bowel syndrome (eight) or were referred
without a diagnosis (11). Rectal examination showed
136 carcinomas, 64 of which had been noted by the
general practitioner. Twelve patients with easily palp-
able tumours were referred without having had a rectal
examination.
Of the 85 patients requiring abdominoperineal

excision of the rectum, 59 were referred with the
correct diagnosis and a referral letter that stated that a
carcinoma was palpable. Despite apparently normal
results of rectal examination 11 patients were referred
for urgent investigation of a possible malignancy.
Fifteen patients were referred with haemorrhoids
without having had a rectal examination; these patients
were seen routinely, leading to a further median delay
of nine weeks.
The general practitioners' letters suggested a diag-

nosis of malignancy for 77 of the 89 patients treated by
right hemicolectomy; 68 suggested that the carcinoma
was caecal. The mean duration of symptoms was 27
weeks (range 2-28 months). Symptoms described
included symptomatic anaemia (46 patients), abdo-
minal pain (46), abdominal mass (36), and weight loss
(12).

Comment
In 1968 the delay from the onset of symptoms until

treatment was seven and a half months, increasing to
nine months for rectal malignancies.' As a consequence
of this delay 19-42% of patients required emergency
surgery,24 three quarters of them having consulted
their doctor about symptoms.4 Once symptoms have
occurred a delay in diagnosis does not necessarily have
a detrimental effect on survival34 unless emergency
surgery becomes mandatory. Emergency surgery is
associated with a mortality of 24% compared with the
3 6% associated with elective procedures.2

Holliday and Hardcastle attributed delays to patients
not understanding the importance of bowel symptoms
and the failure of general practitioners to recognise
symptoms of colorectal carcinoma and to examine
patients adequately4: 22% of patients with rectal cancer
had had no rectal examination before referral. When
general practitioners were questioned about factors
that might cause a delay in referring patients 40% said
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