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detecting it. Women with such problems could be treated by general
practitioners or be referred for specialist treatment, though in this
study comparatively few women expressed a wish for help.

Thanks are expressed to Drs M K Anscombe, M J V Bull, S R Byrne, P
Lawrence, H D Leggatt, A I M Neill, D H Richards, A Taylor, and S J
Wood, who kindly allowed their general practice patients to be seen. We are
also grateful to Drs P Cooper, J Bancroft, and J Ferguson for advice;
Virginia Mander for secretarial help; and Ann Day, Alison Bond, and Clare
Passingham for carrying out the interviews and helping with data analysis.
Financial support was provided by the Oxford Regional Health Authority
and Oxfordshire Health Authority.

Appendix

Questions included in sexual inquiry
(1) What would be your average frequency of sexual intercourse over the

past three months?
(2) Over the past three months on what proportion of occasions that you

made love did you find it a pleasant experience?
(3) Over the past three months on what proportion of occasions that you

made love did you find it an unpleasant experience?
(4) How often during the past three months have you experienced a

climax during sex?
(5) How often during the past three months have you had any difficulties

in sexual intercourse because of discomfort (for example, pain)?
(6a) Do you experience vaginal dryness?
(6b) If yes does it present a problem in sexual intercourse?
(7) Over the past three months have you ever not had sexual intercourse

because of excessive menstruation?
(8) Has your interest in sex changed during the past year?
(9) Has your interest in having sex been low during the past year?
(10) Has your partner experienced any difficulties with sex? (Probe

impotence, premature ejaculation, low sex drive, etc)

(1 1) Have you had problems with sex because of the way you get on with
your partner in general? (Probe conflict, quarrelling, apathy, drifting apart)

(12) How satisfied are you with your sexual relationship overall?
(13) Do you regard yourself as having a problem with sex?
(14) If help were available for such a problem would you like such help?
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Outcome of pregnancy in underweight women after spontaneous
and induced ovulation

Z M VAN DER SPUY, P J STEER, M McCUSKER, S J STEELE, H S JACOBS

Abstract

Low maternal weight before pregnancy and poor weight gain
during pregnancy are known to result in an increased prevalence
of low birthweight infants. Low body weight is also an important
cause ofamenorrhoea. The hypothesis that amenorrhoeic under-
weight women who become pregnant after induction of ovulation
are more at risk of delivering low birthweight infants than
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underweightwomenwho ovulate spontaneouslywas investigated.
Forty one pregnant women in whom ovulation had been induced
and 1212 in whom ovulation was spontaneous were studied.
Women ovulating spontaneously whose weight was normal and
who showed good weight gain during pregnancy (>450 g a week)
had the lowest incidence (6%) of babies who were smali for
gestational age. Underweight women (body mass index <19-1)
who ovulated spontaneously had a threefold increased risk of
delivering babies who were smali for gestational age (18%).
Overall, the women in whom ovulation had been induced had an
even higher risk of babies who were small for dates (25%), and
this risk was greatest (54%) in those who were underweight.
The outcome of pregnancy is related to weight before concep-

tion, which in many cases reflects nutritional state; lack of
spontaneous ovulation indicates an increased risk ofproducing a
small for dates infant. The most suitable treatment for infertility
secondary to weight related amenorrhoea is therefore dietary
rather than induction of ovulation.

Introduction

The commonest cause of amenorrhoea resulting in infertility in our
patients is subnormal body weight. The developing fetus is
vulnerable to maternal dietary deficiencies and, contrary to earlier
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beliefs, may be severely affected by maternal undernutrition. With
increasing emphasis on preventive medicine factors that adversely
affect the outcome of pregnancy and that may be treated before
conception or antenatally are of concern to obstetricians and
paediatricians.
Low maternal weight before pregnancy and poor weight gain

during pregnancy correlate with an increased prevalence of infants
with low birth weight. Infants who are small for dates or growth
retarded are at a greater risk during the neonatal period than well
grown babies and may suffer from long term sequelae such as

permanently reduced intellectual and physical development.57
We studied the outcome of pregnancy in two groups of women

who were delivered- in London teaching hospitals. One group
comprised 1212 women who ovulated spontaneously and the second
group 41 in whom ovulation had been induced to treat anovulatory
infertility. We determined the effect of "undernutrition" before
pregnancy on birth weight in both groups and attempted to assess
whether the anovulatory women were particularly at risk of
delivering infants whose growth was retarded.

Patients and methods

We studied two groups of women; one group comprised 1212 non-obese
women with singleton pregnancies after spontaneous ovulation who had
booked for antenatal care before 16 weeks' gestation and were delivered at St
Mary's Hospital. Obese women, defined as those with a body mass index
(weight (kg)/(height (m)2)) exceeding 25-1, were excluded from the study.
The second group consisted of 41 women from our infertility clinics who

had presented with either amenorrhoea or oligoamenorrhoea and had
required induction of ovulation to treat anovulatory infertility. All had been
fully investigated before treatment and had failed to respond to clomiphene
citrate. Twenty three of the women received human menopausal gonado-
trophin daily until adequate follicular development was achieved; ovulation
was subsequently triggered with a single dose of human chorionic gonado-
trophin when the follicular diameter was 18 mm or more. The remaining 18
women were treated with luteinising hormone releasing hormone, which
was administered in subcutaneous pulses with a miniaturised automatic
infusion system.8 If menstruation occurred the treatment was continued
uninterrupted into the subsequent cycle until the patient conceived; all the
women conceived within six cycles of treatment. The response to treatment
was assessed by monitoring follicular development with serial pelvic
ultrasound imaging and by serial measurements of serum gonadotrophin,
oestradiol, and progesterone concentrations.
The social class and smoking habits of all patients were recorded. Weekly

weight gain was determined for each patient by subtracting the weight at the
time of booking from the final antenatal weight and dividing by the number
of complete weeks from booking to delivery. A body mass index of 19 1-25-1
at the time of booking was classified as normal weight and that below 19 1 as

underweight.9 We regarded a weekly weight gain after 16 weeks' gestation of
450 g or more as satisfactory.'0'°
The birth weight of each infant, with corrections for sex, parity,

gestational age, and maternal height, was plotted against the nomograms of
Altman and Coles.'2 Babies whose weight was below the 10th centile were

defined as small for dates and therefore potentially growth retarded.
Delivery before 37 completed weeks of pregnancy was regarded as preterm.

Differences between groups were analysed with the x2 test unless
otherwise stated.

Results

OUTCOME OF PREGNANCY AFTER SPONTANEOUS OVULATION

The table shows the correlation of maternal body mass index with birth
weight on or below the 10th centile. There was a significantly higher
incidence of babies who were small for gestational age when the mothers
were underweight with a body mass index of< 19-1 (33/179; 18%) than when
they were of normal weight with an index ¢ 19-1 (97/1033; 9%) (x2= 13, df=
1, p<0 0005; difference in proportions=0 09, 95% confidence interval 0 03
to 0 15).
Weight gain was known for 1027 of the 1033 women of normal weight (in

six cases weight at the last visit to the clinic had not been recorded). The risk
for a mother of normal weight of having a baby who was small for dates was
significantly lower if her weekly weight gain exceeded 450 g (only 6% (25/
435) compared with 12% (72/592) if weight gain was 450 g or less; x2= 12-1,
df= 1, p<0 001; difference in proportions=0 06, 95% confidence interval

0-03 to 0 10). Weight gain was known for all 179 of the underweight women.
In these women, too, a weekly weight gain exceeding 450 g was associated
with a lower incidence of babies who were small for gestational age (15% (10/
66) v 20% (23/113) in women with a weight gain of 450 g or less), but the
difference was not significant. The incidence of babies who were small for
gestational age was, however, still significantly higher in underweight
women with good weight gain (15%) than in women of normal weight with
good weight gain (6%) (X2=7-8, df= 1, p<001; difference in proportions=
0-09, 95% confidence interval 0-005 to 0 18).
Women who were underweight had an increased risk of preterm delivery

(10%; 18/179) compared with women of normal weight (5%; 51/1033) (x2=
7 4, df=1, p<OOl; difference in proportions=0 05, 95% confidence
interval 0 005 to 0 10).

Smoking habits were recorded for 167 (93%) of the underweight women
and for 1017 (98%) of the women of normal weight; the proportion of
smokers was similar in both groups (44 (26%) of the underweight women
and 248 (24%) of the normal women smoked). Smoking was associated with
a significant increase in the incidence of babies who were small for
gestational age born to women of normal weight (17% (41/248) among
smokers compared with 7% (55/769) among non-smokers; x2= 19-0, df= 1,
p<00005; difference in proportions=O 10, 95% confidence interval 0 04 to
0 14). A similar increase was associated with smoking in the underweight
women, 25% (11/44) of those who smoked having small for dates babies
compared with 14% (17/123) who did not, but the difference was not
significant (X2=2-9, df=l1, p<01; difference in proportions=0 11, 95%
confidence interval -0 03 to 0-25).

Social class was recorded for 1055 women; 894 of the 1033 (86%) women
of normal weight and 161 of the 179 (90%) underweight women. The
remainder could not be classified. Of the women of normal weight at
booking, 431 (48%) were in social class I or II, 277 (31%) in social class III,

and 186 (2 10%) in social class IV or V. Of the women who were underweight,
79 (49%) were in social class I or II, 47 (29%) in social class III, and 35 (22%)
in social class IV or V. These distributions were not significantly different
(X2=0-22, df=2). The effects of maternal weight and weight gain on birth
weight could not be explained by smoking habits or social class as these were
not significantly different between the normal weight and underweight
women.

Two intrauterine deaths occurred in the women ovulating spontaneously;
one was due to congenital abnormality and the other was presumed to be due
to placental insufficiency. No other perinatal deaths were recorded in this
group.

OUTCOME OF PREGNANCY AFTER INDUCTION OF OVULATION

The overall risk ofproducing a baby who was small for gestational age was
significantly higher in women who had required induction of ovulation than
in those ovulating spontaneously (25% (10/41) v 11% (130/1212); x2=7-5,
df=l, p<O0Ol; difference in proportions=0-14, 95% confidence interval
0-004 to 027).

Thirteen of the 41 women (32%) whose ovulation was induced
were underweight at booking, a significantly higher proportion than in the
women ovulating spontaneously (15%; 179/1212) (X2=88, df=1, p<OOO0;
difference in proportions=0- 17, 95% confidence interval 0-03 to 0 31).
Women who had required induction of ovulation had five times the risk of

having a baby who was small for gestational age as women of normal weight
(54% (7/13) v 11% (3/28); difference in proportions=0 43, 95% confidence
interval 0- 14 to 0 73, p=0 005, Fisher's exact test) and 10 times the risk of
normal weight women with spontaneous ovulation and good weight gain (6%
(25/435); x2=44, df=1, p<O.0005; difference in proportions=0-48, 95%
confidence interval 0 21 to 0 75).
The protective effect of good weight gain in the patients requiring

induction of ovulation was similar to that in the women who ovulated
spontaneously, although because of small numbers it was not significant.
When the weight gain was >450 g a week only one of eight (133%) babies was

Distribution of babies with birth weight on or below IOth centile born to normal weight
and underweight women

Maternal body index

<18.1* 18l1*- 19-1- 20 1- 21-1- 22-1- 23-1- 24-1-25-0t

Noofwomen 102 77 144 210 184 217 155 123
No(%)ofbabies 21(21) 12(16) 15(10) 23(11) 20(11) 14(6) 17(11) 8(7)

*Underweight.
tWomen with body mass index >25 0 excluded.
x2= 18-7, df=7, p<0025.

963
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small for gestational age, compared with nine of 31 (27%) when weight gain
was -z450 g. Notably, however, only eight of 41 women (20%) who required
induced ovulation compared with 501 of 1206 (42%) who ovulated
spontaneously showed good weight gain (X2=8, df= 1, p<0005; difference
in proportions=0-22, 95% confidence interval 0 i to 0 34).
The mean weekly weight gain in the 13 underweight women in whom

ovulation was induced was not significantly different from that in the 28
women of normal weight (312 (SD 110) g v 341 (102) g; t=0 83). The 13
underweight women, however, had a significantly lower mean weekly
weight gain than the 185 underweight women who ovulated spontaneously
(312 (110) g v 421 (149) g; difference between means= 109 g, 95% confidence
interval 26 to 192 g; t= -2 58, df= 190, p<0005). This difference was also
seen when the women of normal weight in both the groups were compared
(mean weight 341 (102) g (n=28) v 438 (150) g (n= 1027); difference between
means=97 g, 95% confidence interval 41 to 153 g; t=-3 4, df=1053,
p<00005)).

All the women who required induction of ovulation were in social class I,
II, or III (non-manual). The absence of women in social classes IV and V
was significantly different from the distribution of women ovulating
spontaneously, of whom 221 were in social classes IV and V (p=000008,
Fisher's exact test). No perinatal deaths occurred in this group.

Discussion

The most important effect of undernutrition on reproductive
performance is on the outcome of pregnancy. The energy cost of
pregnancy in well nourished women has been variously estimated as
27 120 (SD -2175) kcal (89 (9) MJ),'3 36000 kcal (151 MJ),'° and
46500 kcal (195 MJ),"1 and women who start pregnancy under-
nourished and continue to have an inadequate dietary intake are at a
considerable nutritional disadvantage.
As the weight gained by the mother during the first trimester is

trivial we regarded the body mass index at the time of booking as
equivalent to the weight before pregnancy10; if this resulted in
incorrect classification the number of underweight women would
tend to have been underestimated. The normal ranges were derived
from the life tables of the Metropolitan Life Insurance Company of
1958 and are similar to those quoted by Garrow.9 In previous studies
a weight gain during pregnancy of 10-9-12 3 kg resulted in the
lowest perinatal mortality rates; we therefore considered a weekly
weight gain of 450 g or more to be acceptable in pregnancy.'0 14
The underweight women who ovulated spontaneously had the

expected increased incidence of infants who were small for gesta-
tional age,4 15-'' and the protective effect of adequate weight gain was
seen in both the normal weight and underweight women.16 The
underweight women also had almost twice the incidence of preterm
delivery found in women ofnormal weight. Underweight women in
other studies had higher rates of preterm labour, premature rupture
of membranes, endometritis, and anaemia. 5 18

In the women who required induction of ovulation a body mass
index below 19 1 at the time of booking was associated with a
fivefold increase in the risk of having a baby with a birth weight
below the 10th centile. This suggests strongly that underweight
women who develop amenorrhoea should be regarded as particularly
at risk of having a growth retarded infant. Of particular interest was
the failure of these women to gain weight adequately during
pregnancy, suggesting that the dietary disturbance that predated
the anovulatory infertility persisted into pregnancy despite the
counselling and increased antenatal care that these patients receive.

Self imposed dietary restriction with weight loss accounts for 25-
35% of patients presenting with amenorrhoea at gynaecological
endocrine clinics in developed countries'9 20; in our study the
proportion of underweight women in the group with amenorrhoeic
infertility was double that in the group who ovulated spontaneously.
Moreover, the weight gain during pregnancy among the infertile
women was significantly lower than that among the fertile women.

Information on the effects of nutritional deprivation on the
outcome of pregnancy in animals shows that it may result in gross
neurological and developmental problems, with stunted growth and
increased morbidity and mortality in the offspring. These effects are
associated with a deficit in the final numbers of cells in the organs of
these animals.2' 22 Furthermore, a reduction in numbers of cells has
been reported in growth retarded human fetuses.23 During the three

trimesters of human pregnancy roughly 44 cell doublings occur,
about 35 of these in the first 13 weeks. An insult in the first trimester
has a potentially far more sinister outcome than one later in
pregnancy, and the fetus is vulnerable at a stage when pregnancy has
not yet been diagnosed.23 The onset of growth retardation late in
pregnancy seems to cause a reduction in the size of cells rather than
the irreversible reduction in cell numbers that is caused by earlier
insults.

Dietary supplementation is valuable in underweight pregnant
women but is not indicated in pregnant women of normal weight
who are well25 26 It would be convenient biologically if poor nutrition
always caused infertility, but this is not always the case.
As part of preconception care and infertility treatment it is

important to define the point at which the risk of fetal compromise
becomes unacceptable. Frisch suggested that a ponderal (body
mass) index of 20-8 should be "the infertility threshold" for white
North American women,27 and Fries gave a weight of 52 (SD 6 3) kg
as the threshold for infertility in Swedish women.28 Rush et al in a
study of indigent black women in New York with a mean body mass
index of 206 (SD 2-3) before pregnancy showed an association
between low body mass index and an unfavourable outcome and
increased perinatal morbidity.29 Woods, in a study of primigravidas
in Cape Town, found that low maternal body mass index correlated
with an excess of growth retarded infants and showed that maternal
"fatness," as measured by skinfold thickness and body mass index,
rather than muscle volume was the main determinant of the
outcome of pregnancy.1730 Maternal reserves of energy and nutri-
tional supply are therefore ofparamount importance in determining
intrauterine growth.'7 31 32 Ounsted et al found that maternal height
affected the chances ofhaving an infant who was small for dates; this
finding may be due to the general nutritional and social standards of
these patients being higher than those in the other studies, thus
giving height greater importance as a risk factor.33

Intrauterine growth retardation may result in antenatal and
intrapartum asphyxia and neonatal complications such as hypo-
glycaemia and hypothermia, and physical and neurological develop-
ment may be delayed. When retarded intrauterine growth is evident
before 26 weeks' gestation fetuses seem to be more at risk of long
term damage. 14 24 34 33

In conclusion, we have shown that the nutritional state of
women before conception is related to the outcome of pregnancy
and is particularly important in underweight women with amenor-
rhoea. The development of amenorrhoea seems to be a biological
signal that should be heeded; we suggest that anovulatory infertility
caused by low weight should be treated by diet. Inducing ovulation
in an underweight woman carries an excess risk to the fetus and
should be deferred until the woman has achieved her normal body
weight. This in itself may result in resumption of natural ovulation
rendering treatment unnecessary.
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funding received from the Spastics Society is gratefully acknowledged. We
thank Mr S Isaacs of the department of medical informatics, Groote Schuur
Hospital, for his help with the statistical analyses.
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Prostatism: how useful is routine imaging of the urinary tract?

GERALD DE LACEY, STEPHEN JOHNSON, DAVID MEE

Abstract

The clinical effects of routinely imaging the renal tract (by
intravenous urography and ultrasonography) were evaluated
prospectively in 128 consecutive patients with prostatism.
Patients with haematuria, previous renal disease, or infection
were excluded. Urologists completed a standard questionnaire in
the patient's notes stating the diagnosis and the intended
management. The patient then had intravenous urography and
abdominal ultrasonography, urine was analysed, and plasma
urea and serum creatinine concentrations and acid phosphatase
activity were determined. From six months to a year later the
eventual management was compared with the intended manage-
ment to see the effect of these routine investigations on the
outcome. For four out of 28 patients whose management was
intended to be conservative the decision was changed; for only
three of them was this because of the results of urography, ultra-
sonography, and biochemical determinations. For 31 patients the
management was to be decided by cystoscopic findings, and for
none ofthese was the final decision altered by the results from the
investigations after the initial consultation. Similarly for five
patients who were assessed urodynamically the final manage-
ment was not changed by the results of these investigations. The
planned management was changed in three of the remaining 64
patients but not because ofthe results ofthe initial investigations.
Thus no indication was found for either routine urography or

ultrasonography, but the total abandonment of imaging of the
renal tract would be unwise. Patients scheduled for conservative
management (about a quarter of the patients in this study) should
have ultrasonography to detect unsuspected hydronephrosis, but
in all other patients urography or ultrasonography, or both,
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is an unhelpful ritual. Moreover, urography is becoming more
expensive, and has a recognised (albeit small) mortality.

Introduction

Routine intravenous urography remains a common procedure for
patients presenting with prostatic symptoms, but controversy exists
about this practice. 1-6 An important drawback when assessing the
differing claims is that most surveys on the usefulness of urography
have either been retrospective, assessing small numbers of patients,
or included patients with acute retention or haematuria, or both.
Several surveys have concentrated less on the question of who
needs to have the urinary tract imaged and more on whether ultra-
sonography provides as much useful information as urography.79 A
recent trend has been to replace routine urography with routine
ultrasonography. The purpose of our survey was to assess pros-
pectively the influence on clinical management of both imaging
procedures.

Patients and methods

We studied 128 consecutive patients with prostatic symptoms presenting
to this urology outpatient clinic between January 1984 and March 1986.
Those patients with a history of haematuria, acute urinary retention,
preexisting renal disease, urinary tract infection, and obvious prostatic
malignancy were excluded. Also excluded were those who had recently had
urography or ultrasonography as this might have led to inadvertent bias from
the urologist viewing the films or reading the report.

After clinical assessment and before any investigations the urologist
completed a standard questionnaire stamped on to the patient's notes stating
the provisional diagnosis and the intended management (fig 1). All patients
then had intravenous urography and abdominal ultrasonography of the
kidneys, bladder, and prostate and their urine was analysed and plasma urea
concentrations, serum creatinine concentration, and acid phosphatase
activity determined. Some 45 items of information for each patient were
entered on computer sheets.

Between six months and one year later the notes of each patient were
reviewed to assess the influence that the investigations had had on the
original management decision recorded by the urologist at the first
attendance in the outpatient clinic.
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