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Summary

Basal body temperature recordings are extensively used
to diagnose and treat infertility, but too great an emphasis
on the interpretation of these charts might be counter-
productive in managing these patients. Several gynaeco-

logists who use temperature charts clinically were asked
to score 60 charts taken from a selection of normal and
infertile women, and their results were compared with
those obtained by a group of non-experts. Since the full
hormonal profiles had been obtained for each of the 60
charts the accuracy of the predictions could be assessed.
About 80% of the temperature charts were correctly
interpreted by both groups as being either ovulatory or

anovulatory, but the day of ovulation was predicted
correctly for only about 34% of the charts. When the
charts were examined retrospectively the thermal nadir
was found to coincide with the luteinising hormone
surge in 43% of the charts from normal subjects but in
only 25% of those from the infertile patients. Predicting
the day of ovulation from the temperature recording,
particularly in infertile women, is clearly unjustified.

Introduction

Ovulation and corpus luteum formation are accompanied by a

small rise in basal body temperature.' This knowledge has been
used both to prevent conception2 in normal women and to

improve the chances of pregnancy in infertile women.' More
recently, however, basal body temperature (BBT) recordings
have increasingly been used in infertility clinics, not only to
detect anovulation3; but also to indicate defects in the cycle of
the regularly ovulating patient4 5 when it is impractible to
perform detailed hormonal profiles. As an intrinsic part of the
investigation of infertile patients, BBT charts are used for timing
urine collections for hormone assays, postcoital tests, and
endometrial biopsies.6 When endometrial dating is performed,7
this too is compared with the age of the corpus luteum as

deduced from a BBT chart.8
Although the age of the corpus luteum and dating of the

endometrium and either the day of the luteinising-hormone
(LH) surge or the day of thermal nadir on a BBT recording
correlate well in normal women,9 we have observed that BBT
charts from infertile patients are not so easy to interpret.10 We
therefore undertook a study to determine the degree of accuracy
and consistency with which a group of observers could assess

BBT recordings obtained in these patients.

Subjects and methods

During other research projects we have accumulated many BBT

recordings of cycles from patients who have also had full daily
hormonal profiles constructed, and thus both the day of the LH
surge and the type of cycle are known accurately.

Sixty temperature charts (table I) from our records were selected
at random, redrawn to exclude the name of the patient but including
all relevant clinical details (onset of menses, days and type of treatment
where appropriate, etc), and presented to two groups of assessors.
The groups were composed of "experts" in interpreting BBT charts
(gynaecologists actively looking after infertile patients) and "non-
experts" (general practitioners, junior hospital staff, and technicians,
who, although fully conversant with the general features of BBT
charts, did not use them clinically).

TABLE I-Types of BBT charts selected at random for use in survey

Subjects No of charts

Normal volunteers .A 8
Infertility patients with:

Ovulatory cycles and no treatment 14
Anovulatory cycles and treatment 4
Ovulatory cycles and treatment .24
Pregnant cycles and treatment. 4

Charts included twice. 6

Total 60

The assessors were asked to evaluate the charts and indicate (a)
whether the cycle was ovulatory or anovulatory; (b) whether the cycle
was normal, defective (from an infertile patient), or one in which
conception occurred; and (c) the day on which they thought ovulation
occurred.
The results were scored separately for each of these questions, and

the maximum scores obtainable were calculated as follows: (a) one

point was awarded for each chart correctly interpreted as ovulatory or

anovulatory; (b) one point was awarded for each chart correctly
diagnosed as being a normal, defective, or showing conception; and
(c) one point was awarded if the answer coincided with or was the day
after the LH surge. Our hormone assays indicated only the day of the
LH surge, and ovulation is thought to occur within 12-24 hours of
the LH surge.11 12

To test consistency six of the charts were given twice to each
assessor, and one mark was awarded for each pair of charts that had
been assessed identically regardless of whether this assessment was

correct.

Results

The mean scores obtained from the two groups (experts and non-

experts) were expressed as percentages of the total marks obtainable
(table II). While the experts obtained slightly better results than the
non-experts, neither group did particularly well. About 80% of the
charts were correctly assessed as either ovulatory or anovulatory, but

only about half of them were correctly interpreted as coming from

either a normal or a defective cycle or a pregnant woman.

TABLE i -Mean (± SD) scores (expressed as percentages) obtained by the experts
and non-experts in assessing temperature charts

Experts Non-experts
(n= 13) (n= 11)

Type of cycle (ovulatory or anovulatory) 82-2±12-8 74-7±19-5
Impression (normal, defective, or pregnant) . . 56-2±5-8 5033±10-7
Estimated day of ovulation .33-6±7-4 33-9±8-5
Consistency (repeat charts scored the same) . . 65-0+28-3 55-0±28-3
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The mean scores for the day of ovulation showed that even when a
time span of two days was permitted only a few of the cycles were
correctly assessed. The small standard deviation reflected the fact that
most of the assessors gave similar responses.

There were relatively few charts from normal controls, but this
reflects conditions in most infertility clinics. As the information
deduced from temperature charts is used most extensively in infertility
clinics, it seemed worth while to attempt to explain the reason for the
low rate of success in predicting the day of ovulation. Accordingly all
the charts were carefully re-examined and the three main types of
cycle "normal" from a control subject; "defective" from an
ovulatory but infertile patient; and "treated" from an infertile patient
being treated with clomiphene-were analysed separately.
The mean length of the cycle was three to four days longer in the

treated group (as a result of longer follicular and luteal phases;
table III) than in either of the other two types of cycle. The day of
the LH surge was designated day 0, so the sum of the follicular and

TABLE iII-Mean (± SD) lengths of follicular and luteal phases and of cycle
(days) for normal, defective, and treated cycles

Normal Defective Treated
(n = 8) (n = 14) (n =24)

Length of follicular phase 12-5 ±2-5 12-9±2-1 15-5 ±2-9
Length of luteal phase 13-6±1-9 13-6±2-7 15-0±1-9
Cycle length 27-1 ±3-6 27-5 ±2-1 31-5 ±3 0

TABLE Iv-Distribution (%) of day of the thermal nadir with respect to day of
LH surge for three main types of cycle

Day of thermal nadir relative Normal Defective Treated
to day of LH surge (day 0) (n = 7) (n = 12) (n = 28)

Day- 1 29 17 32
Day 0 43 25 25
Day + 1 14 26 22

.5- -4llc3:4L}
.- -2<
.2- _45+ 2

. +2

.s _

.a _4
3. _2

_ . 7

-_111
II II 1,-I ittt-i-J+ -LT IiH
L I lII IIi [I II r TTT II

FIG 1-Three examples of temperature charts. Top chart shows
normal characteristics, and lower two are characteristic of those
often seen in infertility clinics. All these cycles were ovulatory.
Day of LH surge is arrowed.
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FIG 2-Three examples of ambiguous or misleading temperature
charts in patients treated with clomiphene (small arrows). All
cycles were ovulatory, and day of the LH surge is marked with
large arrow. Bottom chart is of cycle in which conception occurred.

luteal phases was equivalent to the cycle length less one day. Thus
there was an appreciable error in retrospectively pinpointing the day
of ovulation by counting backwards from the first day of the next
menstrual period.

In any case, decisions about treatment or the timing of investigations
often have to be made before the length of the cycle is known, although
inferences are drawn from previous cycles.
The features of a BBT chart associated with ovulation are the

slight drop in temperature (thermal nadir)' followed by a sharp rise
of usually about 0-12 to 0-30C (0 4 to 1-0°F). The temperature is then
maintained at this higher level until the end of the luteal phase. When
the day of the thermal nadir (determined retrospectively by taking the
most appropriate dip that fitted with the LH surge) was correlated
with the day of the LH surge a significant correlation (r=0-86) was
obtained.11 Careful examination of the regression line showed that the
scatter of points in the defective cycles was greater than that in either
the normal or the treatment cycles. This information is summarised
in table IV, which shows clearly that although the thermal nadir
occurred 0-24 hours before the LH surge in 72% of normal cycles,
it did so in only 42% of defective cycles. Thus any prediction of the
time of ovulation will be wrong twice as often in cycles from infertility
patients as in cycles from normal subjects.
Examples of temperature charts that were particularly difficult to

interpret or were frankly misleading are shown in figs 1 and 2.
Marks given for the degree of consistency shown by each assessor

indicated that most were in fact guessing the day of ovulation, even
though they thought that they were maintaining a high degree of
consistency. Only four (16-7%) participants marked each pair of the
six repeated cycles identically and a further five (20 8%) marked five
pairs the same.

Discussion

Although most of the temperature charts in this series were
correctly assessed for the presence or absence of ovulation, few
had the day of ovulation predicted correctly.1' 14 One of the
reasons for this appeared to be that the characteristic features of
a normal chart-that is, a thermal nadir followed by an abrupt
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rise in temperature-were absent in many of the cycles, even
though these were ovulatory by hormonal analysis (fig 1), and
when these features were present they were not consistently
related to the timing of the LH surge (table IV).
Most of the charts included in the series were from infertile

patients and were obtained either before or during treatment.
These were included in an attempt to simulate conditions in an
infertility clinic. Since the classical changes seen in a BBT are
only indirectly related to ovulation-namely, LH surge, rupture
of the follicle, formation of corpus luteum, synthesis of pro-
gesterone,12 rise in BBT -not surprisingly an infertile cycle
(despite being ovulatory) may well give rise to an atypical BBT
chart. This observation is not new.3 1 Indeed, abnormalities in
BBT charts from infertile patients have often been
described,9 16-18 though it is still commonly assumed that the
day of ovulation can be predicted fairly accurately. As a result
the condition of the cervical mucus"4 19 or the results of isolated
hormone assays may be wrongly assessed. Moreover, couples
are often advised on the best time to have intercourse or attend
hospital for artificial insemination on the basis of BBT
recordings.'
Although we have emphasised the errors in interpreting charts

from infertile patients, an appreciable number of the normal
cycles were also scored wrongly.'4 Even under optimum
conditions-that is, retrospective assessment of the chart with
prior knowledge of the day of the LH surge-only 720o of the
normal cycles showed the conventional features correlating with
hormonal events (table IV).

All charts were marked within 20 minutes, so an even lower
degree of consistency would be achieved by anyone reviewing
the charts produced by a patient at monthly intervals.

Unfortunately the cost and technical difficulties of obtaining
hormonal profiles prohibits their routine use in an infertility
clinic, so the clinician does not have regular feedback on the
accuracy of his interpretations and therefore no chance of
improving his future assessments.

Despite these drawbacks the use of BBT recordings in an
infertility clinic is probably still justified as a means of providing

a concise visual record of menstrual dates, times of hormone
assays, results of biopsies, and duration and dose of any treat-
ment, so long as the temptation to draw detailed conclusions
about the progress of hormonal events is avoided.13 20

The willing co-operation of all participants, both expert and non-
expert, is gratefully acknowledged. We should also like to thank
Mrs Janet Southall for scoring all the result sheets.
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Summary

During a prospective study of the whole spectrum of
drug-related problems treated in one month by 62
casualty departments in the Greater London area, 949
cases of deliberate self-poisoning were identified. Nearly
three-quarters of the patients were under the age of
40 years and in all age groups women outnumbered
men. Psychoactive drugs of some sort were used in 673
incidents (71 %) and ordinary analgesics and other drugs
were used in 252 (27%). The incidence of polydrug over-
dose (423; 45%) was much higher than that found in
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other studies. In at least 256 incidents (27%) there was a
history of repeated overdose in the previous 12
months. Comparison with other studies showed a steady
decline in the use of barbiturates in deliberate self-
poisoning but an increase in the use of non-barbiturate
hypnotics, minor tranquillisers, and antidepressants.

Introduction

The problem of attempted suicide has been studied intensively
in Britain during the last 20 years in rural' and urban2-4 areas
and many studies suggest that its incidence is increasing.2 4-6
This appears to be accounted for by a massive increase in the
number of cases of deliberate self-poisoning and even the most
recent studies show that the peak of this "epidemic" has not yet
been reached. There is also evidence that the incidence of
accidental overdose and of drug dependency has been increasing
too,7 8 and the present study concentrates on cases of deliberate


