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Purpose : To predict the ongoing likelihood of natural conception, when a couple has ceased
to try to conceive by assisted conception.
Methods : A postal questionnaire survey obtained information on further attempts to con-
ceive and have a baby, either without treatment or by treatment elsewhere.
Results : From a response rate of 44%, there were 116 couples who fulfilled the study crite-
ria. The data presented are based on this group. The overall likelihood of conception was
18%. Cumulative results were analysed up to 3 years following treatment. Univariate anal-
ysis showed that likelihood of conception was affected by infertility diagnosis (p = 0.024),
woman’s age (>38 years; p < 0.005) (negatively) and duration of infertility (<3 years; p <

0.005) (positively), while primary infertility did not. Effects of diagnosis and infertility du-
ration were confirmed by multivariable analysis, controlling for age and primary infertility.
These latter variables had no independent effect.
Conclusion : The likelihood of natural conception following IVF treatment was determined
by duration of infertility and diagnosis; tubal disease in particular was associated with a very
poor likelihood of natural conception.

KEY WORDS: Assisted conception; diagnostic classification; failure to conceive; fertility; likelihood of
natural conception.

INTRODUCTION

Patients who attend infertility or assisted concep-
tion clinics often ask about their chances of conceiv-
ing naturally when they have completed treatment
and wonder what their next step might be. Several
studies have examined the likelihood of conception
in spontaneous cycles either before, awaiting (1) or
following assisted conception treatment (2–5). Pub-
lished data on untreated couples are detailed and
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provide precise diagnostic and prognostic informa-
tion. While adding to our knowledge, studies follow-
ing treatment fail to provide a time reference (3),
account for dropouts (2) or consider the diagnostic
classification of the couple (4,5). Many couples com-
plete treatment without having fulfilled their desire
of having a child. What hope do they have of ever
conceiving? This paper explores some of the factors
that determine the likelihood of natural conception
in the years following IVF treatment.

PATIENTS AND METHODS

Couples who had treatment at the University
of Bristol’s Centre for Reproductive Medicine
were eligible for the study. These were the criteria
for inclusion or exclusion—couples were not
approached if any of the following personal criteria
were met: a stated desire for no further contact; a
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non-UK address; known divorce; known death of
either partner; ongoing or previous legal proceedings
had occurred between the couple and the Centre;
current patients of the Centre. On clinical grounds,
couples were excluded if the woman had bilateral
tubal occlusion (confirmed by laparoscopy) or the
man had azoospermia.

Approval for the study was obtained from the local
Ethics Review Committee. Follow up began at least
3 years after last contact with the Centre. All eligi-
ble couples were sent a questionnaire by post. They
were asked the following questions: whether further
attempts at pregnancy were sought; if so, whether
naturally or by treatment (whether by assisted con-
ception or otherwise); the outcome of any pregnancy
that occurred; how soon any pregnancy occurred;
they were also asked about changes in their domestic
circumstances such as divorce or separation. For non-
responders, a second questionnaire was sent by post
and at least one telephone call if possible. Analysis
was undertaken to provide data on the differences
between responders and non-responders in age, du-
ration of infertility, whether they had ever been preg-
nant and whether they had conceived as a result of
IVF treatment while patients of the clinic.

The case notes of couples in the study were ex-
amined for details on the year of first contact with
the Centre, the duration of infertility at the time of
referral, the age of the woman at the time of ces-
sation of treatment, whether infertility was primary
or secondary, the major diagnostic category of the
couple (using previously published criteria) (6) and
what treatment the couple had at the Centre and its
outcome.

The diagnostic categories used were tubal dam-
age, sperm dysfunction, endometriosis, unexplained
and other (being ovulatory disorders mostly). When
more than one cause of infertility was present, cou-
ples were classified by their major (most severe)
infertility category. For this, we used a previously
published classification system for ranking and these
were the categories used (in order of severity from
most severe): sperm dysfunction, tubal damage, en-
dometriosis, unexplained infertility, ovulatory dys-
function (6).

Where appropriate, analysis of data was under-
taken by the χ2 test for comparison of proportions,
by Mann–Whitney U-test for comparison of non-
parametric numerical data, by univariate analysis for
all available variables (using life table analysis), and
by multivariate analysis to control for variables that
had an effect on the likelihood of conception (using

Cox’s Proportional Hazard). The data for age and
duration of infertility were analysed as categoric data
for the univariate analysis, but as continuous vari-
ables for the multivariate analysis for more precise
estimations of probability. Because of the effect of
further treatment on the likelihood of conception,
couples who had treatment elsewhere were excluded
from the analysis. However, couples who went on to
adopt children were not excluded from the analysis.

RESULTS

From January 1987 to April 1991, 628 couples were
referred to the Centre for Reproductive Medicine.
We began the follow-up period in August 1995 ini-
tially by postal questionnaires and later by telephone
until December 1997 allowing for a total possible
follow-up period of at least 4 and up to 10 years.
We subsequently validated and analysed the data to
present the information in this paper.

Of 628 couples, 475 couples fulfilled the eligibility
criteria and were sent a questionnaire (see Fig. 1).
The postal service returned 121 as being undeliver-
able. This provided 354 potential total respondents.
In spite of a second postal reminder and at least one
attempt by telephone, no replies were received from
195 couples. Of the remainder, 5 declined partici-
pation and 154 (44%) returned their questionnaire.
Response to the questionnaire was not affected by
median age of the woman (34 years for respondents
versus 35 years for non-respondents, p = 0.4),
median duration of infertility (4 years for respon-
dents versus 4 years for non-respondents, p = 0.7),
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Fig. 1. Flow chart showing eligible couples studied as well as
reasons for exclusion.
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whether they had been ever pregnant or not (46%
versus 38%, χ2 = 2.409, p = 0.117) and whether they
had become pregnant from IVF while at the Centre
or not (51% versus 40%, χ2 = 1.308, p = 0.253). Of
the couples who responded, 22 couples adopted a
child or children and 9 couples underwent a divorce,
with 2 of them remarrying. One couple who adopted
a child subsequently had a spontaneous (successful)
pregnancy 7 years later. This couple and other
adopting couples were included in the analysis.

Of the 154 couples, 34 had further assisted concep-
tion treatment elsewhere and were excluded from the
analysis. Incomplete case records in four respondents
precluded their inclusion in the analysis, leaving 116
couples in the study. Of the 116 couples who had no
further treatment, 40 women conceived at least once
(after a median 7 months from cessation of treat-
ment; range 1–84 months) and 37 carried at least one
baby to term. Of those who conceived spontaneously,
48% did so within 6 months, 57% by a year, 72% by
2 years and 78% by 3 years.

For respondents, the overall probably of concep-
tion in 3 years was 19% (95% CI 13–24%) (29/154).
Allowing for the non-responders, over 3 years, the
minimum cumulative conception rate would be 8.2%
(29/354) (95% CI 5.5–10.9%). For respondents, the
mean duration of infertility before IVF was 5.2 years
(SD 3.5 years; range 1–20 years; 4% less than 2 years
infertility) and the mean age was 34.5 years (SD 5.4
years; range: 24–44 years).

Figure 2 provides an illustration of the likelihood
of conception over 3 years of follow up, according to
the major infertility category noted when the couple
was referred. Tubal damage was associated with the
least likelihood of natural conception. Numeric data
for conception rates are provided in Table I, analysed
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Fig. 2. Cumulative conception rates without treatment analysed
by diagnosis in couples who had completed IVF treatment at least
36 months previously.

by diagnostic category, age, duration and whether
the couple had primary or secondary infertility when
they presented. Differences in the likelihood of con-
ception are apparent for the diagnostic category of
the couple, the woman’s age and the duration of in-
fertility at the time of initial treatment. Multivariate
analyses for these data are given in Table II. From
the univariate analysis (Table I), the apparent differ-
ences seen are confirmed for duration of infertility
and diagnostic category only.

DISCUSSION

These data are from infertile couples, following
assisted conception treatment, who were followed
up to calculate the likelihood of spontaneous con-
ception, accounting for the woman’s age and the
couple’s diagnosis and duration of infertility. Other
publications (1–5, 7–9) have examined treatment-
independent pregnancy rates, for instance, while
waiting for assisted conception or following treat-
ment but without specific reference to diagnostic
category, age or duration of infertility.

When a couple have been trying to conceive for
a long time, no matter what the diagnosis is, the
likelihood of getting pregnant is very small (10). This
was not the case in these patients who already had
a mean duration of infertility of over 5 years. Lower
rates of spontaneous pregnancies have been reported
(e.g. 9%) (11) and in that study, couples had already
achieved a pregnancy following IVF, and data on
diagnostic categories or previous duration of infer-
tility were not supplied. Higher rates of spontaneous
pregnancies have been reported (27%) (8) but these
were in couples in primary care, whereas similar
rates to our study were found in a population in a
tertiary care setting (20%) (12), suggesting that our
data are closer to that expected in such a patient
population. Were our patients referred for IVF too
soon? Would they have conceived spontaneously,
if left untreated? We do not think so. Most of these
couples had prolonged durations of subfertility
prior to treatment; the mean duration of infertility
before IVF was 5.2 years and only 4% had less
than 2 years infertility before having IVF. While
the numbers of respondents was low compared to
some published studies, this is partly explained by
the long interval between treatment and the study
contact. Furthermore, the respondents to the study
did not differ from the non-respondents in several
parameters evaluated. We consider therefore that
these data are representative of the population.
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Table I. Univariate Analysis of the Probability of Natural Conception Within
3 Years of IVF Treatment Using Life Table Analysis

Number Pregnancy
(116) Pregnancies rate (%) Significance

Age (years when treatment finished)
≤38 91 27 29.7 p = 0.0039
>38 25 1 4.0

Duration of infertility prior to IVF (years)a

<3 20 10 50.0 p = 0.0035
≥3 91 18 20.0

Type of infertilitya

Primary 69 17 24.6 p = 0.99
Secondary 42 11 26.2

Diagnostic category
Unexplained 23 8 34.8 p = 0.024
Tubal 32 2 6.3
Endometriosis 28 6 21.4
Sperm dysfunction 20 6 30.0
Other 13 6 46.2

Note. Comparisons made using Wilcoxon statistic.
aFive couples without data on duration or type of infertility.

The effect of diagnostic category and duration of
infertility on the likelihood of conception has been
published previously. Our data confirm those find-
ings which were that the lowest pregnancy rates were
observed in couples with sperm dysfunction or with
tubal damage (6). Our study also confirms the pub-
lished effects of both the woman’s age (13–15) and
the couple’s duration of infertility on the likelihood
of conception (16).

Univariate analysis identified that diagnosis, the
woman’s age being over 38 years and duration of
infertility were likely independent contributors to
the likelihood of natural conception. No effect was
seen whether the infertility was primary or sec-
ondary. Multivariate analysis identified that having

tubal damage or sperm dysfunction as the major
cause for subfertility and the couple’s duration of
infertility were factors that contributed significantly
(and negatively) to the likelihood of any couple con-
ceiving subsequently. The woman’s age is a strong
predictor but not significant in this population.

The rates of marital separation and divorce are
probably falsely lowered by the poor response. Cou-
ples who have separated are more likely to have
moved from their previous address and even if they
have not, are probably less likely to reply to such
a questionnaire. We do not consider that this study
provides any additional data in this matter.

The likelihood of conception, once IVF treatment
was completed, was high, considering these were

Table II. Multivariate Analysis of the Probability of Pregnancy Within 3 Years of IVF Treatment Using Cox
Proportional Hazards Method of Analysis

Pregnancy

Coefficient (B) Standard error Risk ratio 95% CI Significance (p)

Age of womana −0.062 0.04 0.94 [0.86–1.02] 0.130
Duration of infertilitya −0.266 0.38 0.77 [0.74–0.92] 0.005
Primary infertilityb −0.142 0.38 0.87 [0.41–1.85] 0.712
Diagnostic category

Other Referent category 0.014
Unexplained −0.013 0.60 0.99 [0.31–3.17] 0.983
Tubal −2.031 0.71 0.13 [0.03–0.52] 0.004
Endometriosis −0.672 0.59 0.51 [0.16–1.62] 0.255
Sperm dysfunction −0.639 0.61 0.52 [0.16–1.73] 0.292

aAnalysed as continuous variables.
bIn comparison to secondary infertility.
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couples with prolonged infertility. After discontinu-
ation of treatment, couples still try elsewhere hoping
for better (more successful) treatment. In addition,
these data support the suggestion that many cou-
ples will ultimately conceive if they persist for long
enough.
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