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Hormonal changes during the menstrual cycle have been
described well, and marked differences from the norm,
such as very low luteal progesterone found during lacta-
tion, are associated with low fecundability. The extent
to which less marked variability in hormonal patterns af-
fects female fecundability is not known because the nor-
mal variation in the hormonal characteristics of concep-
tive cycles has not been described adequately. Most data
comparing hormones in conceptive and nonconceptive
cycles come from infertility patients taking drugs to stim-
ulate follicular development and ovulation. Few data are
available for unstimulated cycles from women with no
fertility problems. Such studies are difficult because they
require recruitment of women trying to conceive and lon-
gitudinal study of their hormones so that data can be col-
lected for both conceptive and nonconceptive menstrual
cycles.

The North Carolina Early Pregnancy Study (1) en-
rolled 221 women at the time they began trying to be-
come pregnant. Participation continued through the 8th
week of clinical pregnancy or until 6 months had elapsed
with no clinically recognized conception. During their
participation, the women collected first-morning urine
specimens daily. The specimens were used to analyze
estrogen and progesterone metabolites, luteinizing hor-
mone (LH), and the pregnancy hormone human chorion-
ic gonadotropin.

In the Early Pregnancy Study we used 2 approaches
to examine hormonal factors associated with fecundabil-
ity. First, we examined paired conception and noncon-
ception cycles from a sample of 32 women (2). In this
analysis we analyzed the difference in hormone levels
between the clinical conception cycle and a selected non-
conception cycle of each woman. The appropriate tim-
ing for sexual intercourse, a prerequisite for conception,
was controlled in this analysis by selecting only those
nonconception cycles that had well-timed sexual

intercourse. In our 2nd approach we used all available
menstrual cycles, including 189 conception cycles. We
conducted a fecundability analysis (unpublished results:
“Preimplantation Urinary Hormone Profiles and the
Probability of Conception in Normal Women” by Baird
et al) in which the cycle-by-cycle probability of concep-
tion was modeled as a function of hormonal pattern var-
iables (analogous to a time-to-pregnancy analysis with
hormone variables regarded as exposure variables). Only
cycles with intercourse in a previously-defined 6-day fer-
tile window were included. The frequency and timing of
intercourse within that fertile window were adjusted for
in the multivariate model (3).

Figure 1 shows estrogen and progesterone metabo-
lite profiles from the 1st approach. Hormonal variables
found to be associated with failure to conceive in this
analysis were (i) a slow luteal rise in progesterone and
(i) lower midluteal estrogen and progesterone (defined
as the mean of luteal days 5 and 6). Figure 2 shows es-
trogen, progesterone, and LH data for the 2nd approach.
Hormonal variables associated with failure to conceive
in this analysis were (i) low midluteal progesterone, (ii)
lower LH, and (iii) higher follicular progesterone.

The majority of previously published data on hormo-
nal profiles in conception cycles from women with no
known fertility problems come from 2 studies. Stewart
et al (4) reported plasma estrogen, progesterone, and LH
patterns for 14 conceptive cycles. They found lower mid-
luteal estrogen and progesterone associated with failure
to conceive. Lipson & Ellison (5) reported on salivary
estrogen and progesterone for 17 conception cycles. In
their analysis lower estrogen, especially during midfol-
licular days, was associated with failure to conceive.

Clinical conditions in infertility patients also provide
information on hormonal characteristics associated with
reduced fecundability (6). Premature ovarian failure is
characterized by high basal LH and follicle-stimulating
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Figure 1. Daily geometric means of the urinary estrogen [estrone 1-
glucuronide (E,G)](top panel) and progesterone [pregnanediol glu-
curonide (PdG)] (lower panel) metabolites for the paired conception
(open circles) and nonconception cycles (dark circles) of 32 women
whose nonconception cycles had well-timed sexual intercourse. Data
are centered on luteal-day 0, the estimated day of ovulation (vertical
dotted line). The standard errors (shown by a single dotted line for
each day) are based on within-woman differences between the 2
cycles, that is, the difference between the corresponding daily values
in the 2 cycles for each woman is calculated, the differences being
averaged across women and the standard error of the resultant mean
difference being determined.

hormone (FSH). Polycystic ovary disease is associated
with high basal LH levels, and inadequate luteal phase
involves low luteal progesterone. The consistencies and
inconsistencies among the various findings summarized
in this report are discussed.

Hormonal correlates of fecundability may provide
new directions for research on environmental and occu-
pational determinates of fecundability. The hormonal
patterns associated with environmental and occupation-
al risk factors can be studied as end points in themselves.
For example, hormonal studies could be conducted of
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Figure 2. Daily geometric means of urinary hormone data for concep-
tion cycles (solid lines) and nonconception cycles (dotted lines)
shown on a log scale. The standard error for each day is shown by
vertical lings. The top panel shows urinary estrogen [estrone 1-
glucuronide (E,G)] and progesterone [pregnanediol glucuronide (PdG)]
metabolites, and the lower panel shows urinary luteinizing hormone
(LH). The data are centered on luteal-day O, the estimated day of
ovulation (vertical dotted line).

cycling women with chronic exposure to nitrous oxide,
an occupational exposure that has been associated with
reduced fecundability (7). If hormonal differences that
have been associated with reduced fecundability are seen
in the exposed women, the case for a causal role of the
exposure would be strengthened. For some exposures,
experimental studies could actually be designed. For ex-
ample, an experimental approach could be used to study
potential dietary or metabolic effects on fecundability.
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