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Summary
Some studies involving women taking the combined oral contraceptive pill (COCP) have on occasion assumed the COCP
group to have a rigid 28-day pharmaceutically driven cycle. Anecdotal evidence suggests otherwise, with many women
adjusting their COCP usage to alter the time between break-through bleeds for sporting and social reasons. A prospective
field study involving 533 scuba diving females allowed all menstrual cycle lengths (COCP and non-COCP) to be observed
for up to three consecutive years (St Leger Dowse et al. 2006). A total of 29% of women were COCP users who reported
3,241 cycles. Of these cycles, only 42% had a rigid 28-day cycle, with the remainder varying in length from 21 to 60 days.
When performing studies involving the menstrual cycle, it should not be assumed that COCP users have a rigid confirmed
28-day cycle and careful consideration should be given to data collection and analysis. The effects of differing data
interpretations are shown.
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Introduction

When comparing women on the combined oral contra-

ceptive pill (COCP) with women not on the COCP

(non-COCP) some investigators have assumed the COCP

group to have a rigid 28-day pharmaceutically driven cycle,

or relied on retrospective information from respondents

regarding ‘average length of cycle’ (Rudge 1990; Doyle et al.

1997; Lee et al. 2003). Numerous studies observing

reliability of recall of the date of the last menstrual period

(LMP), or compliance and reasons for ceasing to take the

COCP exist (Bean et al. 1979; Aubeny et al. 2002, 2004;

Wegienka and Baird 2005). However few, if any,

studies have observed prospectively the incidence of

‘socially’ extended cycles in a large group of women for a

considerable period of time. Anecdotal evidence suggests

many women continue the COCP without break, altering

the time between menstrual periods for sporting, social or

other reasons. We present evidence from a prospective field

study of women divers that supports this anecdotal

evidence. Additionally we hypothesised that retrospective

studies involving the menstrual cycle and the COCP

may suffer from the extension of cycles by women in a

deliberate attempt to avoid a bleed, and assuming a 28-day

cycle may therefore adversely affect the conclusions of a

study.

Methods

To investigate the use of the COCP for social advantage,

and show the potential effect of assuming a 28-day cycle,

we analysed data from a prospective study of a large group

of women who maintained menstrual and scuba diving

records for up to three consecutive years. The study

allowed data analysis from both COCP and non-COCP

users. Data included general and gynaecological health,

contraception and COCP usage. Date-defined ‘monthly

calendar diaries’ were provided on which respondents

recorded COCP usage, bleeding, type of bleed (spotting,

low, medium and heavy) and basic dive profiles (maximum

depth, total dive time, decompression stop required, and

reported problems during diving, RPDD). Spotting or

menstrual cycles of less than 21 days were not regarded as a

menstrual period and therefore not analysed (Treloar et al.

1967; Cooper et al. 1996; Guyton and Hall 1997).

Respondents completed the menstrual detail irrespective

of whether or not they were diving during that

particular month/cycle, and completed diving details

irrespective of whether they were menstruating. The

length of every menstrual cycle was recorded, and the

day in the cycle of every RPDD was also known. We

analysed the data using actual recorded data regardless of

length, normalised data, and data from cycles of only

28 days.

To normalise the menstrual cycles the observed number

of days from the first day of the last menstrual period

(LMP) to RPDD was transformed into the relative position

(the normalised day) in a normalised cycle with a length of

28 days (Sibley et al. 1999; Lee et al. 2003; Ross et al.

2003). The normalised day in which each RPDD occurred

was calculated using the following formula: Normalised

day¼ 286D/L where D is number of days between the
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RPDD and the first day of the LMP, and L is the recorded

actual length of the cycle in which the RPDD occurred.

The normalised day of the menstrual cycle is therefore a

number between 1 and 28. A normalised day does not refer

to the hormone status of the menstrual cycle.

Diaries were returned every 6 months and data entered

by trained operators, with quality assessment implemented

as appropriate. Participation by the women was entirely

voluntary and no incentive was offered to participate. Each

woman was free to terminate her participation at any time.

Results

A total of 570 women returned diaries for 6 months, with

62% (351/570) returning diaries for three consecutive

years. Of the study group, 533 were menstruating, 29%

(153/533) of who were COCP users. Age range at the start

of the study for the COCP users was verified as 14 – 52

(mean 28.8, SD+ 6.35), and body mass index (BMI)

ranged from 17 – 33 (mean 23.9, SD+ 3.1).

The COCP group (153 individuals) recorded 3,241

cycles varying in length between 21 and 60 days (Figure 1).

Only 42% (1,356/3,241) of the cycles were a classic 28-day

length, with the remaining 58% (1,885/3,241) falling

outside the 28 days. Further interrogation of the data

showed 14% (444/3,241) of the cycles were between 21

and 26 days in length, 65% (2,121/3,241) between 27 and

29 days, and 21% (676/3,241) between 30 and 60 days in

length. Cycles of extended length showed peaks at 35, 42,

49 and 56 days.

Data in Figure 1 supports anecdotal observations that

women deliberately extend, and in some cases reduce, the

time between menstrual periods. Menstrual periods be-

yond 28 days are shown in the inset of Figure 1; however,

these data are small and should be treated with caution.

Figure 2 shows the results of the RPDD data in three

interpretations across a typical 28-day cycle and demon-

strates the data presentation can shift the position of the

findings across the menstrual cycle. All three methods

showed an increase in the number of RPDD in the first

week of the cycle, with the normalised data also showing a

slight increase of RPDD in the fourth week. In the 28-day

cycle only data, the increase in RPDD is only seen in the

first week of the cycle, with weeks 2, 3 and 4 showing a

relative downward trend.

Discussion

These data support anecdotal observations that women

deliberately moderate the usage of the COCP for their

Figure 1. Number of cycles from 21 to 60 days in length.

Figure 2. Percentage of reported problems during diving (RPDD) across the menstrual cycle: from three methods of data presentation.
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social convenience to alter the timing of a bleed. Different

presentation of the RPDD data suggests that investigators

and clinicians should take care when relying on retro-

spective reporting, or the assumption that women on the

COCP have a rigid 28-day cycle.

In this prospective study, 58% of COCP menstrual

cycles fell outside of the expected classic 28-day frequency,

with cycles of extended length showing a weekly trend (35-,

42-, 49-, and 56-day lengths). The relatively large group of

women had been prospectively observed over a long period

of time, with the primary investigation designed to examine

the incidence of RPDD (St Leger Dowse et al. 2006). As a

result, the exact dates and lengths of all the menstrual

periods for up to three consecutive years of every woman

for all the time they participated in the study, irrespective of

whether they were COCP users or not, were known.

Therefore, there was no reliance on recall from the

participants regarding the date of their last menstrual

period (LMP) (Wegienka and Baird 2005). The women

were not focused into the aims of the study or aware of any

additional analysis that might take place, and therefore did

not make changes to their activities (St Leger Dowse et al.

2004). Unsolicited free-form text was received from many

women with explanations regarding reasons for continuing

to take the COCP, thus extending cycle times and avoiding

a bleed. Frequently reported reasons were sporting

activities, such as scuba diving, living on a boat, holidays,

or the prospect of a relationship, demonstrating that the

women were not using the COCP to avoid a bleed per se,

but purely for their own convenience at times to suit their

lifestyle. These data therefore provided a unique window

on the real world of socially and sexually active women who

dive, allowing us to consider anecdotal observations against

recorded data. However, the weaknesses with this field

study are all those associated with self-reporting data. Due

to the physics of the sport, a non-diving control was

considered inappropriate for this particular study.

Studies and overviews of the continuous usage of the

COCP exist (Miller and Notter 2001; Miller and Hughes

2003). Since the 1970s, numerous studies have observed

women’s preference and perception for patterns of vaginal

bleeding, with emphasis regarding the use of the COCP.

How a woman perceives her menstrual cycle may also vary

with some women seeing the absence of a bleed as

detrimental and others seeing the absence of a bleed as

beneficial (Loudon et al. 1977; Hamerlynck et al. 1987;

Cachrimanidou et al. 1993; Johnston-Robledo et al. 2003,

Andrist et al 2004; Reproductive Health Reproline 2006).

Short-term studies may inflate accuracy of actual cycle

length due to insufficient coverage, which in turn may not

show how women use the COCP to benefit lifestyle factors

over a long period of time (Wegienka and Baird 2005).

While it is well understood within the gynaecological

fraternity that women may continue to take the COCP

without physician recommendation, in order to avoid a

menstrual period, outside that discipline it is not always so

well acknowledged. Anecdotal evidence also suggests that a

28-day COCP cycle is often assumed by clinicians. Some

studies have assumed women on the COCP to have a

classic pharmaceutically driven cycle, have truncated the

data to 28 days, or have omitted to define the COCP

criteria in the methodology of the investigations, thereby

implying that a 28-day cycle could have been assumed

(Rudge 1990; Doyle et al. 1997; Krause et al. 1998;

Lee et al. 2003).

The methodology and data storage systems in the

St Leger Dowse (2006) study allowed the ability to analyse

data from COCP users. By observing the COCP data of

more than 28 days, it allowed the normalising and

inclusion of data that might otherwise have been discarded

(Ross et al. 2003; Wegienka and Baird 2005). Choosing

data from cycles of only 28 days not only reduces the data

but flattens or changes the effect (Figure 2).

Conclusion

When considering design criteria for prospective studies

involving the menstrual cycle, careful attention should be

paid to recording every cycle length. The questions to be

asked are: (1) Can assuming a classic 28-day cycle for

COCP users ultimately influence the findings of a study?

(2) Are we eliminating valuable data by analysing cycles of

only 28-days? (3) What affects will these have on the

outcome of a study? Results may be biased if it is assumed

every COCP cycle is 28 days. Using data from menstrual

cycles of only 28 days may reduce data availability. It is

important to understand the data collected. COCP users

should not be assumed to have a classic pharmaceutically

driven 28-day cycle; flawed assumptions may adversely

influence study results.
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