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A time to pregnancy questionnaire designed for
long term recall: validity in Oxford, England

Michael Joffe, Laurence Villard, Zhimin Li, Rosalind Plowman, Martin Vessey

Abstract
Study objective - To establish the degree
of validity of data on time to pregnancy,
derived retrospectively using a short ques-
tionnaire.
Design - Information from the ques-
tionnaire was compared with data that had
been collected concurrently from the same
individuals.
Setting and participants - Questionnaires
were mailed to 1647 women who continue
to be followed up by the Oxford Family
Planning Association contraceptive study,
and a further 424 were approached for
personal interview. Response rates were
91% and 79% respectively.
Main results - Matching was successful in
91% of pregnancies. Median recall time
was 14 years (interquartile range, 11-16
years). At the group level, remarkably
good agreement was found between the
two sources of information, presented as
cumulative percentage distributions oflive
births. The findings were at least as good
with longer recall (>14 years) as with
shorter recall. Digit performance was
present to a limited degree. At the in-
dividual level, some misclassification was
evident, which has implications for stat-
istical power. For detection of clinical in-
fertility (no conception within 12 months),
the sensitivity was in the range 67%/o-91%,
and the specificity was 920/o-96%. Vari-
ations with format, duration of recall, age
at delivery, year of birth, parity, social
class, smoking habit, last contraceptive
method, and outcome (live birth or not)
were generally small, and were not stat-
istically significant.
Conclusions - Time to pregnancy is a sens-
itive way of assessing reproductive func-
tion in either sex. Valid data at a group
level can be derived retrospectively, with
a long duration of recall, using a short
questionnaire.

(J7 Epidemiol Community Health 1995;49:314-319)

There is increasing interest in fertility as a
public health issue. It now seems clear that
sperm counts have fallen by about 50% in the
past half century,' possibly due to a cohort
effect.2 Clinical subfertility is a common prob-
lem: current estimates suggest that 10-20% of
couples trying to conceive experience at least
12 months of inability to do so, in terms of
achieving a clinically recognisable pregnancy.34
However, the epidemiology of subfertility is

in its infancy. There are few studies of its
prevalence, and the degree ofvariation between
different countries, regions, and sub-
populations is unknown.
Time to pregnancy, in months or menstrual

cycles, is a sensitive measure of the degree of
fertility in either sex. For clinical purposes, a
cut off point at 12 months is used con-
ventionally, and this can easily be derived from
these data. This variable can also be used to
study the reproductive effects of environmental
and occupational agents, by comparing popu-
lation which are exposed to such agents with
non-exposed control populations. In the case
of mutagenic agents, this promises to be a
sensitive way of detecting germ cell mu-
tagenesis, which could lead to heritable genetic
defects, and is otherwise undetectable in
humans.
Time to pregnancy can be measured either

prospectively, or retrospectively by asking re-
spondents. Prospective methods entail fol-
lowing subjects after recruitment until
pregnancy occurs, as manifest either as a birth
or other outcome of pregnancy, or by using a
biological measurement such as human chor-
ionic gonadotrophin (hCG).
The use of recall is highly convenient, but

raises the question ofthe validity ofthe resulting
data. It has previously been shown that male
factory workers in the printing and plastics
industries are for the most part able to answer
a questionnaire item on time to pregnancy, in
the context of an interview administered study
of reproductive effects of occupation, and that
the resulting distribution closely resembles that
expected from prospective studies.7 In the case
of female workers, the predicted "infertile
worker effect"8 was shown. In that study, the
recall period was the worker's entire re-
productive history, which ranged from a few
years to more than 30 in some cases; acceptable
data were obtained with 10 or even 20 years
of recall.
This paper presents the findings from a val-

idation study, comparing the reported and the
recorded values corresponding to the same
pregnancies, with duration of recall up to about
20 years. Previously published validation stud-
ies have focussed on much shorter recall peri-
ods, four years or less.9 0 The recorded values
are derived from the database of the Oxford
Family Planning Association contraceptive
study (referred to throughout the paper as "the
database"). The reported values have been ob-
tained using a short questionnaire on time to
pregnancy and subfertility, which was sent to
subjects who are members of that study or used
as the basis of an interview.
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Long term recall of time to pregnancy

Methods
The Oxford Family Planning A
traceptive study was started
cruitment took place in 17 f
clinics during the period 1968
total of 17032 women took
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pregnancy during the past 103
aged 50 or over, (c) those whos
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at the time of recruitment, and
had ever had a miscarriage (

random selection was then m
maining cohort members. This
2071 women from 16 of the c
whom were sent a self con
tionnaire during 1990-91, and
were approached for personal in
1991. In the subset of study
were asked to take part in the cl

Matched oreqnancies (n =1392)

* Database
o Questionnaire
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ms on change of
occurrence of

ler outcome of
rig 12 months.
)er of the classic
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nception to be
ception.4
ers ofthe cohort
I up if they are
into one of two
have never used
those who have

25% of their babies were born by early 1974,
50% by April 1976, and 75% by March 1979.
The basic questionnaire is attached as an

appendix. In addition, a variant was used for
approximately half the self completion ques-
tionnaires. This was designed to resemble that
being used in a collaborative European study
and aimed to assess the impact of minor
changes on the accuracy of reporting. A com-
parison of the two versions found no important
differences.'2 The interview questionnaire was
similar to the basic version but included ad-
ditional questions that could help to improve
the accuracy of response: following the key
question on the number of months, "(If dur-
ation is 3 months or less:) Do you mean
that it was within the 1st, 2nd, 3rd, or 4th
cycle?"; and, "How certain are you about
this?". Interviews were carried out by the
study's own research assistants, other clinic
staff, or postgraduate psychology students.

. Women were ANALYSIS
ent study ifthey The database information exists in the form of
iancy after re- the date (month/year) when contraception was
) fulfil the aim stopped (time 0), and the dates of all births or
in the research other outcomes of pregnancy (time 1). For the
following cat- database, the duration of time to pregnancy
numbers were was derived by subtracting time 0 from time
ad at least one 1, giving the number of months up to the end
years, (b) those of the pregnancy, and then subtracting the
;e husbands had duration of the pregnancy, assumed to be nine
manual workers months for births and three months for mis-
I (d) those who carriages (there was no specific information on
or stillbirth. A gestational duration).
lade of the re- A complicating factor was that when this
3 gave a total of subtraction was performed, negative values for
clinics, 1647 of time to pregnancy were obtained in small num-
mpletion ques- ber of instances, a logical impossibility in ac-
1 424 of whom tuality. In some cases this was due to an
iterview in early immediate conception being followed by a pre-
members who term delivery, so that there were only seven or
urrent research, eight months between stopping contraception

and the delivery of the child. In other cases, it
was presumably due to a rounding error in the
original data, for example cessation of con-
traception at the beginning of January (month
1) and delivery at the end of September (month
9), leading to a value of -1.
For the questionnaire, the duration of time

to pregnancy was taken directly from the value
given, in months. Pregnancies that were
reported as having been conceived while
contraception was being used, but "only
sometimes", were included in the analysis if a
value was given for time to pregnancy. Values
were excluded if contraception was being used
more effectively than this, as contraceptive fail-
ures are not relevant in studying time to preg-
nancy.

This analysis is confined to live births, except
where non-live births are specified, because the
gestational lengths of pregnancies with other
outcomes are subject to an unacceptable degree
of variation, undermining the use of the data-

18 21 24 base as a standard of comparison.
Pregnancies recorded in the database were

matched with data from the questionnaires,
and the values of time to pregnancy were then
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Figure 1 Group level compaison for matched pregnancies (n = 1392).
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100 r Unmatched pregnancies

* Database (n = 1527)
o Questionnaire (n = 1694)

non-smokers; etc), using the X2 test to compare
the extent of digit preference and the sensitivity
and specificity.

RESPONSE RATE
In the self completion sample, a total of 1498
subjects completed a questionnaire out of 1647
eligible, a response rate of 91 0%. In the in-
terview sample, a total of 335 subjects com-
pleted a questionnaire out of 424 eligible, a
response rate of 79 0%.

20

Figure 2 Group level comparison
the database and the questionnaire
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Figure 3 Group level comparison*
years or more (n = 882).

Results
The 1833 women reported a total of 3272
pregnancies occurring after the date of re-
cruitment to the Oxford Family Planning As-
sociation contraceptive study, 2823 (86%) of
which were conceived while not using an

l,, ,, ,, ,, effective method of contraception.
6 9 12 15 18 21 24 Successful matching with database records
Time to pregnancy (mth) was achieved in 2563 of these (91%); non-

matching was relatively frequent for preg-
for unmatched pregnancies (n = 1527 and 1694, for nancies with outcomes other than live births.
, respectively). In 2320 instances (91%, but only 84% in the

case of non-live births), women were able to
:ies (n = 882) give a value for time to pregnancy. Altogether

1746 pregnancies (75%) were conceived after
stopping regular contraception, and produced
a live birth. The information was based on self
completion questionnaires in 1392 instances,
and on an interview in 354.

Figure shows the findings at the group level
for the self completion format (both versions
combined), in the form of a comparison of the
two sources of data, as cumulative percentages
of conceptions in each month. The curves are
almost superimposed for most of the dis-
tribution. A small degree of digit preference
is evident at 3, 6, 12, and 24 months. The

* Database questionnaire has a slight tendency to un-
Questionnaire derestimate the number of conceptions inmonths 1 and 2. From month 3 upwards,

the correspondence between questionnaire and
database is very close. A similar comparison
using the interview data gave similar results
(data not shown).

119112 11111181 2 These findings are derived from matched
6 9 12 15 18 21 24

pregnancies. It is possible that reporting is less
Time to pregnancy (mth) good for unmatched pregnancies. In practice,
for matched pregnancies with duration of recall of 14 when using a questionnaire, one would have

to accept all the reported data, without any
criterion being available for distinguishing the
two, so that this could represent an important

mpared. At a group level, the distributions source of inaccuracy. The crude, unmatched
re compared as cumulative percentages, and distributions are therefore plotted in the same
o the extent of digit preference in the ques- format, in figure 2. All pregnancies from both
nnaire data was examined. At an individual sources are included, as long as the outcome
el, discrepancies were examined in the num- was recorded/reported as having been a live
-of months between the recorded and the birth, and effective contraception was recorded/
worted values for each pregnancy; also the reported as having been stopped before con-
sitivity and specificity of the questionnaire ception. There is no evidence that the matched
calculated in relation to the identification pregnancies represent an unduly selected popu-

zlinical subfertility (no conception within 12 lation with superior reporting.
nths). Further comparisons were made, within the~omparisons were made between the self self completion sample, to investigate the
npletion and interview formats, and between effects of duration of recall, age at the time of
groups of pregnancies (recall less than/at the pregnancy, year of birth, parity, social
st 14 years; first/later pregnancies; smokers/ class (according to the husband's occupation),
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Table 1 Individual level comparison of (a) self completion questionnaire and (b)
interview with the database

Underestimate Within Overestimate No
(2+ mth) I mth (2+ mth)

(a) Self completion questionnaire
Database value
(mth)
0 68 32 226
1 77 23 274
2 19 67 15 213
3 20 65 16 173
4 31 49 20 95
>4 44 29 27 364

(b) Interview
Database value
(mth)
0 57 43 42
1 73 27 69
2 4 86 10 69
3 30 50 20 40
4 16 60 24 25
>4 37 28 36 104

For each value as derived from the database (rows), the table shows the percentage ofquestionnaire
values that were either in complete agreement with the database or only one month discrepant
from it (second column), together with the percentage where the questionnaire differed from the
database value by at least two months, either as an underestimate (first column) or an overestimate
(third column). Above a database value of 4, all values have been grouped, as the numbers were
small.

Table 2 Digit preference, sensitivity, and specificity for selected characteristics

No DTgit preference up Validity in ascertainment
to 12 mth only of clinical infertility
Preferred values Sensitivity Specificity
(%) NO)(%)

Format
Self completion 1392 27-6 79 9 94-9
Interview 354 23-6 86-7 93 5

Duration of recall
Less than 14 years 510 23-9 75-0 94 4
14 years or more 882 29-8 82-4 95-2

Age at delivery
Less than 32 years 808 30-1 80-0 95-0
32 years or more 584 24-2 79-8 94-8

Year of birth
Before 1946 729 27-5 78-1 96-4
1946 or later 663 27-8 81-3 93-2

Parity
First pregnancy 513 32-1 90-8 91-8
Later pregnancy 879 24-9 66-7 96-6

Social class*
I & II 736 29-0 80-3 96-1
III, IV & V 656 26-0 79.4 93.5
IV & V only 78 25-6 77-8 92-8

Smoking habit
Yes 326 30-1 78-6 91 9
No 1046 27-0 80-2 95.7

Last contraceptive method
Oral 277 32-2 69-7 95.9
Not oral 576 23-7 81-6 94-8

Outcome
Live birth 1392 27-6 79.9 94.9
Non-live birth 187 27-2 81-3 95.3

* Social class I & II denote professional and managerial workers; III denotes clerical and skilled
manual workers; IV & V denote semi- and un-skilled manual workers, respectively.

smoking habit, and last method of con-
traception (oral or not).

In general, the cumulative percentage graphs
for each subgroup were little different from
figure 1. As an example, figure 3 shows the
findings for duration of recall longer than 14
years (the median). The correspondence be-
tween the curves for database and ques-
tionnaire is at least as good as it was for the
whole population.

Results at the individual level are shown in
table 1, separately for self completion ques-
tionnaires and interviews. For each database
value from 0 to 4 months, then in aggregated
values for more than 4 months, the percentage
of questionnaire values is shown which was
either close (within one month), or an un-
derestimate or overestimate. Some mis-
classification is evident in both formats, neither

317

being clearly superior to the other: the degree
was greater with relatively high values of time
to pregnancy.
The additional questions in the interview

format (see above) did not lead to any per-
ceptible gain in accuracy, and resulted in smal-
ler numbers being available for analysis (data
available on request).
Table 2 examines digit preference, and the

validity (sensitivity and specificity) of the ques-
tionnaires for detecting clinical subfertility. For
digit preference, the table gives the percentage
of all values up to 12 months which were given
as "preferred" values (3, 6 and 12). Some
differences are apparent, but none was stat-
istically significant.

Discussion
In both the interview and self completion for-
mats, a high degree of agreement was found
between the questionnaire and the database in
the comparisons at a group level. The finding
for a recall period greater than 14 years was
remarkable, and unexpected.
The extent of digit preference was limited,

and only marginally higher in the self com-
pletion format. It is therefore clearly useful to
ask respondents to give the actual number of
months, rather than grouped categories (for
example, up to 3 months; 4 to 6 months; 7 to
12 months, etc) as has sometimes been done
on the assumption that only crude estimates
are obtainable.7
At the individual level, a degree of mis-

classification occurred which is important even
for group comparisons, because of the effect
on statistical power. Theoretically, studies can
be carried out with a rather small sample in
each exposure defined study group: a figure
as low as 100, half of whom are exposed, has
been suggested as sufficient to detect a 50%
reduction in fecundability.13 However, that cal-
culation depended on a lower level of mis-
classification than was observed here. A
previous study found less misclassification with
a duration of recall up to only four years, but
used a detailed retrospective interview as the
standard of comparison.9

Recall of time to pregnancy does not depend
on the occurrence of a perceived problem, in
fact, the reverse seems to be true: the degree
of misclassification was higher for larger values
of the variable. This finding is fortunate, in
that the majority of conceptions occur within
the first few months, so that this is where
the statistical power lies, and secondly, the
influence of medical treatment is not a factor
in this early part of the distribution. This re-
inforces the view that research on time to preg-
nancy is best regarded not as a comparison of
proportions of a population who have a clinical
problem, but as a comparison of whole dis-
tributions of this variable between population
groups defined in terms of exposure char-
acteristics.

In terms ofthe reporting of clinical infertility,
both formats of the questionnaire performed
reasonably well: sensitivities ranged from 67
to 91%, and all specificities were over 90%.
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However, the positive predictive value was
below 50%.
The almost equally good performance of the

self completion questionnaire differs from the
findings of Zielhuis et al.'0 In that study, the
duration of recall was only two years or less.
Our interviewers commented than women
often appeared to be searching their memories
for the information, and unable to access it in
the short time available. In this respect, self
completion questionnaires could have an ad-
vantage. One approach, unfortunately not tried
in the present study, is to provide a list of the
items (not the actual questions) to be covered
in the interview, before it occurs, enabling the
respondent to prepare mentally. This method
has been used successfully before: male factory
workers were able to give replies enabling an
apparently valid time to pregnancy distribution
to be constructed.7
As frequently happens in validation studies,

close examination of data from the database
has shown that it is not perfect as a gold
standard. In general, as discrepancies between
database and questionnaire could sometimes
reflect imprecision in the database rather than
the questionnaire, the results reported here may
underestimate the true degree of validity of the
questionnaire data.
On the other hand, it is possible that the

present population is somewhat more accurate
than others: these women have been ac-
customed to completing a short form each
year for many years, covering pregnancies and
changes in contraceptive method, with dates.
However, they have never been asked questions
on time to pregnancy, or on subfertility more
generally.
The findings reported here apply only to live

births. There were too few miscarriages and
stillbirths to give stable estimates. As the as-
certainment and the timing are less good retro-
spectively for miscarriages than for births,
and also the time to pregnancy distribution
is shifted towards the right (less fertile) for
pregnancies ending in a miscarriage compared
with those ending in a live birth,'4 it seems
advisable to standardise research, so that stud-
ies using time to pregnancy as the outcome
variable are restricted to pregnancies that ended
in a birth.

Biological mechanisms do not correspond
directly with manifest outcomes ofpregnancy. 15
One advantage of a research design that is
formulated in terms of exposure characteristics
(a retrospective cohort study in the present
case), is that multiple outcomes can be studied.
As an exposure that affects time to pregnancy
may also affect the risk of miscarriage, studies
could also include as an additional outcome
variable the proportion of recognised preg-
nancies that ended in miscarriage, with ap-
propriate precautions being taken to ensure
valid data.'6

Previous research on the validity of recall of
birth weight and gestational age has shown that
recall periods of up to 20 years are feasible for
epidemiological research.'7 The present study
indicates that this time to pregnancy ques-
tionnaire can also be used retrospectively with

a recall time of comparable magnitude. This is
an important strength, because for a defined
cohort such as an occupational category, a
large proportion of subjects will have had (or
fathered) at least one pregnancy, making gen-
eration of an adequate sample size com-
paratively easy.

Appendix
FOR EACH PREGNANCY:
1 Did this pregnancy end in a live birth, or a

miscarriage, or what? (live birth, stillbirth,
miscarriage, ectopic or tubal pregnancy,
other)

2 When did it end? (ie date of the child's birth,
or of miscarriage etc) (day, month, year)

FOR LIVE BIRTHS AND STILLBIRTHS ONLY (omit
twins):
3 How much did this baby weigh? (lbs, oz)

4 During the month this pregnancy was con-
ceived, were you or your husband using any
form of birth control? (Yes, No)

If NO: please go to question 7
If YES:

5 What method of birth control were you
using? (oral (the pill), intrauterine device
(coil, loop), condoms, diaphragm (cap),
rhythm or withdrawal, other)

6 Were you using this all the time, nearly all the
time, or only sometimes? (only sometimes,
nearly all the time, all the time)

If all the time or nearly all the time: please go
on to the next pregnancy.

If NO or ONLY SOMETIMES:

7 How many months did it take you to get
pregnant? (please write in)

PLEASE GO ON TO THE NEXT PREGNANCY.
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