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Oestradiol and progesterone profiles from naturally occur-
ring conception and exposed non-conception cycles were
compared to assess the impact of natural variation in
concentrations of ovarian steroid hormones on female
fecundity. In a prospective, longitudinal study, 24 women
collected saliva samples twice daily and recorded inter-
course for up to 1 year or until a pregnancy was clinically
confirmed. Oestradiol and progesterone concentrations
were measured by a salivary radioimmunoassay. Average
mid-follicular oestradiol concentrations were significantly
higher in conception than in non-conception cycles (12.6
* 1.7 versus 8.5 £ 0.6 pmol/l, P < 0.01). A separate
analysis, including only cycles from those women who
contributed both conception and non-conception cycles,
demonstrated an even more pronounced difference in mid-
follicular oestradiol concentrations, not just for conception
and non-conception cycles as groups (14.5 * 2.3 versus
6.5 = 0.7 pmol/l, P.< 0.001), but also between the conception
and average non-conception concentrations of individual
women. Among these women, relative mid-follicular oestra-
diol concentration was highly correlated with the
probability of successful conception. In addition, relative
body weight was significantly positively correlated with
mid-follicular oestradiol concentration. These findings indi-
cate that variation in follicular development, reflected
in variation in follicular oestradiol concentrations, is an
important indicator of fecundity.
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Introduction

The primary reproductive functions of the human ovary, the
preparation of the oocyte for fertilization and the preparation
of the uterus for implantation depend on the actions of the
ovarian steroid hormones oestradiol and progesterone. With
the development of sophisticated measurement techniques,
ovarian function has now been monitored, not just within
clinical populations (Lenton et al., 1982; Walker et al., 1984;
Lewinthal et al., 1986; Cedard et al., 1987), but among non-
clinical (Read et al., 1984; Vuorento et al., 1989; De Crée
et al., 1990) and field (Ellison et al., 1989; Worthman et al.,
1993) populations as well. Such studies have revealed consider-
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able variation in the concentrations of ovarian hormones among
Western women (Bullen et al., 1985; Pirke et al., 1985; Lipson
and Ellison, 1992; O’Rourke and Ellison, 1993) and between
Western and non-Western populations (Danutra et al., 1989;
Panter-Brick ef al., 1993). They have also demonstrated that
variation in ovarian function is associated with age, acute
energetic stresses and possibly chronic environmental condi-
tions (Ellison er al., 1993). At the same time, in the course of
the development of assisted reproductive techniques, there
have been studies of the relationship between ovarian hormone
concentrations and pregnancy rates (Zarutskie et al., 1987) or
proximate determinants of pregnancy such as follicle size
(Lejeune et al., 1986) and endometrial thickness (Noyes et al.,
1995). However, hormone concentrations in these cycles were
achieved through exogenous supplementation and/or stimula-
tion regimens. Thus, while the existence of significant natural
variation in ovarian function has been documented, and the
importance of ovarian hormones in controlling many of the
processes required for the initiation of pregnancy has been
demonstrated, the impact of variation in natural, as opposed
to stimulated or exogenously supplemented, concentrations of
ovarian hormones on female fecundity has not yet been
established. We conducted a prospective, longitudinal study of
women who were trying to become pregnant, measuring daily
concentrations of oestradiol and progesterone using a salivary
radioimmunoassay. Thus we were able to compare ovarian
hormone concentrations in naturally occurring conception and
non-conception cycles so as to investigate the relationship
between variation in ovarian steroid profiles and the probability

-of successful conception.

Materials and methods

Subjects

Women aged 2040 years who were trying to become pregnant were
recruited by newspaper advertisement from the local community and
screened to ensure good general health, normal weight for height,
regular menstrual cycles, no history of, or previous treatment for,
infertility, and no recent use of oral contraceptives or other steroid
medication. Women who had been trying to conceive for =12 months
were not accepted. The study was approved by the Committee on the
Use of Human Subjects, Faculty of Arts and Sciences, Harvard
University, MA, USA, and all subjects gave written informed consent.

During an initial interview, women provided information on men-
strual history, previous pregnancies and regular exercise; their height
and weight were also measured. Weight was monitored during the
course of the woman’s participation by periodic measurements made
when she returned samples to the laboratory. Participants were
instructed to collect samples of their own saliva at home twice daily
(morning and evening) and to record daily whether they had had
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intercourse or menstrual bleeding in the previous 24 h. Collection of
saliva samples followed our previously established protocols (Lipson
and Ellison, 1989).

The results reported here are based on samples from 129 cycles
collected by 24 women who were enrolled in the study. At enrolment
their ages ranged from 26 to 39 years (average 31.8), and all were
within =20% of their ideal body weight (Metropolitan Life Insurance
Company, 1983). Of the 24 women, 17 became pregnant during the
course of their participation in the study.

Assay methods

Evening and morning saliva samples were assayed for progesterone
and oestradiol respectively by a radioimmunoassay (Ellison et al.,
1986; Ellison, 1988; O’Rourke and Ellison, 1993). Assays were run
using specific antisera [anti-progesterone #337 (Gibori et al., 1977)
or anti-oestradiol #244 (Korenman et al., 1974)] and four-position
tritiated progesterone (Amersham, Arlington Heights, IL, USA) or
oestradiol (New England Nuclear, Boston, MA, USA). Samples were
extracted twice in diethyl ether prior to assay. Procedural losses
during extraction were monitored by the addition of an internal
standard to each sample. Linearity of the assay response in saliva

samples with known amounts of added steroid was demonstrated by -

a correlation coefficient of >0.99 between amount added and amount
measured for each hormone. Correlation coefficients of hormone
concentrations in matched serum and saliva samples collected over
the course of the menstrual cycle in three separate subjects ranged
from 0.80 to 0.97 for progesterone and 0.79 to 0.89 for oestradiol.
Hormone concentrations in serum and saliva are not, however, entirely
equivalent; while serum measurements represent total (bound and
free) steroid concentrations, salivary values directly reflect free,
biologically active plasma concentrations (Ellison, 1988).

Assay sensitivity, the smallest amount of steroid distinguishable
from 0 pmol with 95% confidence, averaged 10 = 3 pmol/l for
progesterone and 1.3 % 0.4 pmol/l for oestradiol. Average intra-assay
variability, estimated at the 50% binding point of the standard
curve, was 9.3% for progesterone and 4.2% for oestradiol. For the
progesterone assay, interassay variability, estimated from low (~100
pmol/l), medium (~375 pmol/l) and high (~650 pmol/l) pools, averaged
17.6, 9.2 and 10.6% respectively. Corresponding values for the
oestradiol - assay, estimated from low (~10 pmol/l), medium (~20
pmol/l) and high (~50 pmol/l) pools, averaged 34.3, 7.5 and 14.1%
respectively. These values were calculated after averaging the two
copies of each pool run with each assay. These relatively high values
for the oestradiol assay, particularly for the low pool, reflect the low
concentrations being measured; for values so near the sensitivity limit
of the assay, extremely high precision measurements are not possible,
even though the measurements are accurate reflections of the amounts
of steroid present.

The effects of interassay variability on the analysis were reduced
in two ways. First, each oestradiol assay included samples from three
cycles, and cycles from an individual woman were preferentially run
together in assays. In particular, each assay that contained a conception
cycle also included at least one non-conception cycle (if available)
from the same woman. In addition, indiv?&al sample values were
never used for analysis. Rather, all analyses were based on data in
which individual measurements were averaged; the SE of such
averages are reduced relative to the SD of individual measurements.

Definition of variables

For each cycle, the evening saliva samples were assayed to determine
daily progesterone concentrations. A preliminary designation of mid-
cycle was made on the basis of the daily progesterone concentration
(following the method of Walker ez al., 1985), and was used to define

the 20 days spanning mid-cycle. The morning samples from these
days were assayed to determine daily oestradiol concentrations. The
129 cycles included in this study represent 3793 potential daily values
for progesterone and 2580 potential daily values for oestradiol. Of

these, 131 (3.4%) progesterone and 81 (3.1%) oestradiol values were

lost because of missed or improper collection or loss during the assay
procedure. v

Final alignment of the cycles for analysis was based on the
identification of the day of the mid-cycle oestradiol drop, defined as
the second of the two consecutive days (following the day of peak
oestradiol) between which the greatest decrease in oestradiol occurred.
As oestradiol concentrations are known to peak at around the time
of onset of the luteinizing hormone (LH) surge, starting to drop
sharply within a few hours and continuing to drop during the
1248 h after the initiation of the surge, and as ovulation occurs ~36
h after onset of the LH surge (Hoff ez al., 1983), the day of the mid-
cycle oestradiol drop provides a good estimate of the day of ovulation.
To minimize misidentification of the day of the mid-cycle oestradiol
drop, we required non-conception cycles to have no missing values
for days -18 to ~12 (relative to the next menstrual onset); 20 cycles
with missing days in this interval were eliminated from the statistical
analysis. Only one conception cycle had a missing value relevant to
the determination of the day of the mid-cycle oestradiol drop. In this
case, there was a potential uncertainty of 24 h in the identification
of the day of the mid-cycle oestradiol drop because of a single
missing value at mid-cycle. The criterion of concordance with the
preliminary designation of mid-cycle was applied to assign one of
the two possible days as the day of the mid-cycle oestradiol drop;
there was no effect on the results of the statistical analysis depending
on which of the days was chosen. Thus, 92 non-conception and
17 conception cycles could be aligned on the day of mid-cycle
oestradiol drop.

To investigate the effect of ovarian steroid concentrations on the
probability of successful conception, it was necessary to confirm that
exposure to the risk of conception was the same in the non-conception
cycles as it was in the conception cycles. After identification of the
day of the mid-cycle oestradiol drop (day 0), the daily records for
the conception cycles were examined. It was found that in each
conception cycle intercourse occurred at least once between day —2
and day +2. Therefore we required that for a non-conception cycle
to be included as an exposed cycle, intercourse must have taken place
at least once in this interval. Of the non-conception cycles, 11 failed
to meet this criterion and were eliminated from the group of exposed
cycles. The remaining 98 cycles represented all of the original 24
women, 10 of whom contributed both a conception cycle and one or
more (n = 1-13) exposed non-conception cycles, seven of whom
contributed only a conception cycle, and seven of whom contributed
only exposed non-conception cycles (n = 1-12).

Following identification of the day of the mid-cycle oestradiol
drop, several indices of hormone concentration were calculated. A
follicular index was defined as the average of the hormone concentra-
tions on days —10 to ~1; this interval was also divided to yield mid-
follicular (days -10 to -6) and late follicular (days -5 to —I)
indices. Similarly, a luteal index was defined as the average of the
concentrations on days 0 to +5 only (to avoid including any days on
which the hormone concentrations in conception cycles might have
been influenced by the presence of an implanted embryo). Very early
luteal (days O to +2) and early/mid-luteal (+3 to +35) indices were
also calculated. An index of relative body weight was also calculated
for each exposed cycle for as many of the women as possible.
Relative weight was defined as the body weight for a cycle (most
recent weight recorded prior to the start of the cycle) divided by the
average weight for that woman over the course of her participation
in the study.
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Table 1. Comparison of indices of salivary oestradiol (pmol/l) between
naturally occuiring conception and non-conception cycles

Conception Significance ~ Exposed non-
cycles of difference  conception
n=17) cycles
(n = 81)
Follicular (days =10 to ~1) 14.2 = 1.5 a 10.9 £ 0.7
Luteal (days O to +5) 136 £ 1.3 a 10.7 £ 0.7
Mid-follicular 12617 ° 8.5+ 06
(days -10 to -6)
Late follicular 156 £ 1.5 NS 13.0 = 0.8
(days -5 to —1) .
Very early luteal 128 = 14 a 9.9 = 0.7
(days 0 to +2) .
Early/mid-luteal 145 * 1.6 NS 114 =09

(days +3 to +5)

Cycles aligned on the day of the mid-cycle oestradiol drop (day 0). Values
are means = SE. NS = not significant.
ap < 0.05; PP < 0.01; one-sided t-tests.

Table II. Comparison of indices of salivary oestradiol (pmol/l) in 10
naturally occurring conception cycles and 40 non-conception cycles from
the same women

Conception Significance  Exposed non-
cycles of difference  conception
(n = 10) cycles
(n = 40)
Follicular (days -10 to —-1) 15.7 = 2.2 a 83 =038
Luteal (days O to +5) 145+ 15 b . 8.8 = 0.9
Mid-follicular 145 =23 a 6.5 = 0.7
(days =10 to —6) .
Late follicular 168 +23 ° 9.9 = 0.9
(days -5 to —1)
Very early luteal 13.7 = 2.0 b 7.7 =08
(days O to +2)
Early/mid-luteal 15514 ¢ 99 * 12

(days +3 to +5)

Cycles aligned on the day of the mid-cycle cestradiol drop (day 0). Values
are means * SE.
3P < 0.001; PP < 0.01; °P < 0.05; one-sided t-tests.

Statistical analysis
Group differences in hormone concentrations were analysed using
t-tests (P values one-sided). Within-woman differences between
conception and average non-conception concentrations were analysed
using paired #-tests (P values one-sided). The relationship between
indices of hormonal concentration and the probability of successful
conception was examined using logistic regression. Data for the
logistic regression consisted of a hormonal index as the independent
variable and the outcome of the cycle (non-conception or conception)
as the dependent variable; a maximum likelihood curve was fitted
specifying the effect of the independent variable on the probability
of the outcome. The relationship between relative weight and indices
of hormonal concentration was investigated using linear regression.
All of the analyses described in this report involved comparisons
of values that represented averages of from three (for indices of luteal
oestradiol) to 81 (for the profile of daily concentrations in non-
conception cycles) samples. In all cases, the SE of these averages,
which are used to judge the statistical significance of the comparisons,
are reported; they reflect the increased precision of average over
individual values. For example, the SE of the indices of follicular
and luteal oestradiol compared in Tables I and II range, in absolute
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Figure 1. Profiles of average daily concentrations of salivary
oestradiol and progesterone from 92 non-conception cycles. Vertical
bars represent SE. Data have been aligned on the day of the mid-
cycle oestradiol drop. ‘

terms, from 0.6 to 2.3 pmol/l (average 1.3) or, in relative terms, from
6.2 to 15.7% (average 10.3) of index mean.

Results

The average daily profiles of progesterone and oestradiol for
all non-conception cycles (n = 92), aligned on the day of the
mid-cycle oestradiol drop, are shown in Figure 1. Although
the total ranges of progesterone and oestradiol concentrations
obtained in saliva were compressed compared with their ranges
in serum, the pattern of the profiles was clearly comparable with
profiles based on blood hormone concentrations (Yen, 1991).

Figure 2A shows the average daily oestradiol profile for the
group of all exposed non-conception cycles (n = 81) compared
with the profile for the group of all conception cycles. In
Figure 2B, this comparison was further narrowed so that only
cycles from those 10 women who contributed both conception
and non-conception cycles were included. In both comparisons
it was evident that the average oestradiol profiles from the
conception cycles were consistently higher than the average
profiles from the non-conception cycles, with the most pro-
nounced difference being in the mid-follicular interval (days
~10 to —6). When only cycles from the same women were
included (Figure 2B), the contrast between the average oestra-
diol profiles from conception and non-conception cycles was
even greater than when values from all women were combined.
The analogous comparisons of average daily progesterone
profiles (data not shown) displayed no differences between non-
conception and conception cycles up to day +5. Divergence
between conception and non-conception progesterone profiles
was clear only after day +8, when progesterone concentrations
in conception cycles began to rise, presumably in response to
human chorionic gonadotrophin.

The differences between oestradiol concentrations in concep-
tion and non-conception cycles, shown by the average daily
profiles, were confirmed when the indices of oestradiol concen-
tration were analysed. Table I presents the average values of
the oestradiol indices for all exposed non-conception cycles
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Figure 2. Comparison of average daily salivary oestradiol
concentrations in naturally occurring conception and non-
conception cycles. (A) Comparison of 17 conception cycles with 81
exposed non-conception cycles. (B) Comparison of the conception
(n = 10) and the exposed non-conception (n = 40) cycles from 10
concejving women. Vertical bars represent SE. Data have been
aligned on the day of the mid-cycle oestradiol drop.

and for all conception cycles. Average values of all indices
were higher for the conception cycles; these differences were
statistically significant for the indices of average follicular and
average luteal oestradiol and for the indices of mid-follicular
and very early luteal oestradiol. Table II presents similar values
for the cycles of the 10 women who contributed both conception
and non-conception cycles. In this analysis, the differences
between the average values in conception and non-conception
cycles were statistically significant for all indices, with the
indices of average follicular oestradiol and mid-follicular
oestradiol achieving the greatest significance.

To investigate whether these average differences in oestradiol
concentration between conception and non-conception cycles
were also demonstrable at the level of the individual, we used
paired r-tests to compare the conception and average non-
conception values of the oestradiol indices for each of the 10
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Figure 3. Comparison of average non-conception and conception
cycle values of mid-follicular oestradiol from 10 conceiving
women.

women for whom we had both conception and non-conception
cycle data. This analysis showed that conception cycle values
were significantly higher than non-conception cycle values for
all three of the follicular oestradiol indices (P < 0.01). Figure 3
shows, for example, the difference between the conception
and non-conception values of mid-follicular oestradiol for the
10 women. Conception cycle values of the same three oestradiol
indices were also significantly higher than non-conception
values when the analysis was restricted to pairwise comparisons
of the values from each woman’s conception cycle with those
from her preceding (non-conception) cycle run in the same
assay. These results demonstrated that enhanced concentrations
of follicular oestradiol were characteristic of the conception
cycles of individual women, as well as of conception cycles
on average, and confirmed that this finding was not biased by
interassay variability.

Logistic regression was used to quantify the relationship
between indices of hormonal concentration and the probability
of successful conception. The hormonal index with the greatest
predictive power for successful conception was mid-follicular
oestradiol. For the group of all exposed cycles (n = 98), the
correlation between mid-follicular oestradiol concentration
and the probability of successful conception was weak but
statistically significant (P < 0.05); thus, while the probability
of conception was <10% at the lowest values of mid-follicular
oestradiol, it rose to ~50% at the highest values. A similar
analysis, using only values from women who contributed both
conception and non-conception cycles (n=50), revealed that
mid-follicular oestradiol concentrations had a much - more
powerful predictive value for this group. When either absolute
or relative (difference between the value for a cycle and the
average value for that woman over all of her exposed cycles)
values of mid-follicular oestradiol were used as the independent
variable, the correlation with the probability of successful
conception was highly statistically significant (P < 0.001).
Figure 4 presents the distribution of observed values of relative
mid-follicular oestradiol. For each value, the proportion of
conception and non-conception cycles is indicated. The logistic
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Figure 4. Relationship between relative mid-follicular oestradiol
values and the probability of conception. The distribution of
observed values (n = 50) is shown by the bars; for each value, the
proportion of conception (shaded) and non-conception (open) cycles
is indicated. The curve represents the form of the logistic
regression, relating the probability of conception to the value of
relative mid-follicular oestradiol, derived from these data

(P < 0.001).

regression curve derived from these data, which related the
probability of conception to the value of relative mid-follicular
oestradiol concentration, is also shown. From the curve, it can
be seen that, whereas the probability of conception was ~15%
in cycles where the concentration of mid-follicular oestradiol
was average for a woman, it rose to >95%-in cycles where
mid-follicular oestradiol concentration was 15 pmol/l greater
than average, and fell to <5% in cycles where mid-follicular
oestradiol concentration was 5 pmol/l less than average.
Although, as measured in saliva, the absolute magnitudes of
these deviations were small, they represented significant relat-
ive changes compared with average values. For example, the
deviations from average for the conception cycles corresponded
to percentage increases ranging from 10 to 70% (two outliers
excepted). These results demonstrated that, for this group,
within-woman variance in mid-follicular oestradiol concentra-
tions had a significant effect on the probability of successful
conception.

The range of values of relative body weight observed in
this study was rather narrow, i.e. the weights of our subjects
did not vary greatly over the course of their participation in
the study. Nevertheless, there was a statistically significant
relationship, even in this study, between relative body weight
and the oestradiol indices. In particular, as shown in Figure 5,
mid-follicular oestradiol value was significantly positively
correlated with relative body weight (r = 0.34, P < 0.001).
Although relative weight accounted for only slightly over 10%
of the variance in mid-follicular oestradiol values, this result
suggested that cycles in which a woman was above her average
body weight tended to have higher values of mid-follicular
oestradiol than cycles in which she was below her average
weight.

Discussion

In this study, we demonstrated a significant difference in
follicular oestradiol concentration between naturally occurring
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Figure 5. Correlation between relative body weight and
mid-follicular ocestradiol (r =.0.34, P < 0.001) in conception and
non-conception cycles (n = 92). Relative body weight was defined
as the most recent weight recorded prior to the start of a cycle
divided by average weight for that woman over the course of her
participation in the study.

conception and non-conception cycles. In contrast to many
other studies, none of our data came from stimulated or
treatment cycles, and exposure to intercourse in non-conception
cycles was verified. Our subjects were healthy, well nourished,
well educated women with no previous history of infertility.
Thus they probably represent a relatively narrow sample of
the total range of variability in female fecundity. Among
these women, we found no difference between progesterone
concentrations in conception and non-conception cycles until
after the mid-luteal phase (the presumed time of implantation).
In contrast, we found a significant difference in oestradiol
concentration between conception and non-conception cycles,
which was most pronounced during the mid-follicular phase,
i.e. even before ovulation had occurred.

Several pathways exist through which follicular oestradiol
concentrations may affect cycle fecundity. Studies have shown

" that suppressed follicular development may lead to defective

luteal function (DiZerega and Hodgen, 1981). Effects of
follicular phase oestradiol concentrations have also been shown
on cervical mucus and uterine perfusion; lowered penetrability
of the cervical mucus and poor uterine perfusion, both related
to lower oestradiol concentrations, have each been related to
lowered fertility (Roumen et al., 1982; Goswamy et al., 1988).
Oestradiol concentrations have also been related to endometrial
morphology (Johannisson et al., 1982; Li et al., 1992) and
endometrial thickness (Adams et al., 1988; Noyes et al., 1995);
indeed Dickey et al. (1993) found that endometrial thickness
was predictive of fecundity in ovulation induction cycles.

A correlation has also been demonstrated between circulating
oestradiol concentrations during the follicular phase and follicle
size (Hacklter et al., 1979; Eissa et al., 1986; Lejeune et al.,
1986; Apter et al., 1987; Adams et al., 1988); specifically,
ultrasound evidence suggests that circulating oestradiol concen-
trations are produced mainly by the dominant follicle (Hodgen,
1982; Adashi, 1994; van Santbrink et al., 1995). Thus, a
higher follicular oestradiol concentration is associated with the



presence of a larger dominant follicle. Oestradiol concentration
and follicular size, in turn, have been correlated with oocyte
quality.. Low oestradiol concentrations have been shown to
decrease oocyte fertilizability (Yoshimura and Wallach, 1987;
Zelinski-Wooten et al., 1994), while small oocyte and follicle
size have been related to impaired oocyte maturation (Durzini
etal., 1995) and reduced pregnancy rates in in-vitro fertilization
(IVF; Lejeune et al., 1986). Conversely, in IVF programmes,
increasing follicular volume has been correlated with an
increased likelihood of successful egg retrieval, normal fertil-
ization and good embryo quality (Arnot et al., 1995), and a
pattern of robust follicular growth (particularly rapid early
growth) has been shown to be highly correlated with successful
pregnancy outcome (Nayudu, 1991). :

In this study we showed that (i) average oestradiol concentra-
tions during the follicular phase are higher in naturally occur-
ring conception cycles compared with exposed non-conception
cycles, (ii) this difference is most significant during the mid-
follicular phase (6-10 days before the mid-cycle oestradiol
drop), and (iii) this difference exists not just for conception
and non-conception cycles as a group but also between the
conception and non-conception cycles of individual women.
These findings are consistent with studies of follicular develop-
ment which show that a significant increase in circulating
oestradiol concentrations occurs ~1 week before the LH surge,
this increase is associated with the appearance of the dominant
follicle, the production of oestradiol is correlated with follicular
surface area, and large, oestrogen-rich follicles are the source
of ova most likely to undergo successful fertilization and
ongoing pregnancy. Thus, it may be that the higher follicular,
and particularly mid-follicular, oestradiol concentrations we
observed in conception cycles were associated with the selec-
tion and development, in those cycles, of dominant follicles
with enhanced growth profiles and superior capacities to
synthesize oestradiol.

It could be that the development of a ‘good” dominant
follicle is merely the result of random selection. Alternatively,
environmental factors, such as energy balance, may influence
levels of ovarian steroid production, which, in turn, may affect
follicular and endometrial development and oocyte quality.
Our observation in this study of a correlation between relative
body weight and mid-follicular oestradiol concentration sup-
ports this hypothesis, as does the finding by Bates ef al. (1982)
that fertility is improved by 5-10% increases in body weight
among women who practice weight control, and the demonstra-
tion by Bailey ef al. (1992) that periods of female weight loss
were correlated with decreased ovulatory frequency and fewer
conceptions among Lese agriculturalists in Zaire. Ellison er al.
(1993) have proposed that the sensitivity of ovarian function
to energy balance provides a means of adjusting female
fecundity to ecological context; recent studies showing that
insulin has a stimulatory effect on ovarian steroid production
(Samoto et al., 1993; Nahum et al., 1995; Willis and Franks,
1995; Willis et al., 1996) suggest -a mechanism by which
weight gain could influence oestradiol concentrations.

This demonstration of higher follicular oestradiol concentra-
tions in cycles that go on to become conception cycles,
compared with non-conception cycles from the same women

and non-conception cycles as a group, emphasizes the important
relationship between variation in follicular development and
fecundity, even in the absence of significant luteal variability.
Our findings also support the observation that not all women
can be characterized as having either uniformly high or
uniformly reduced fecundity. Rather, at least for some women,
there is significant between-cycle variation in the pattern of
follicular development, which may be associated with signific-
ant between-cycle variability in fecundity. Recognition of such
variability as a normal aspect of female ovarian function,
along with increased knowledge of the causes and patterns of
occurrence of higher and lower fecundity cycles, may have
implications for the counselling and treatment of women who
are trying to become pregnant.
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