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Abstract
Objectives—To determine the eVects of
the oral contraceptive pill (OCP) on skeletal health, soft tissue injury, and performance in female athletes.
Methods—A literature review was performed using literature retrieval methods
to locate relevant studies.
Results—Most female athletes primarily
choose to use the OCP for contraceptive
purposes, but cycle manipulation and
control of premenstrual symptoms are
secondary advantages of its use. The effect
of the OCP on bone density in normally
menstruating women is unclear, with
some studies reporting no eVect, others a
positive eVect, and some even a negative
eVect. The OCP is often prescribed for the
treatment of menstrual disturbances in
female athletes, and improvements in
bone density may result. Whether the
OCP influences the risk of stress fracture
and soft tissue injuries is not clear from
research to date. EVects of the OCP on
performance are particularly relevant for
elite sportswomen. Although a reduction
in VO2MAX has been reported in some studies, this may not necessarily translate to
impaired performance in the field.
Moreover, some studies claim that the
OCP may well enhance performance by
reducing premenstrual symptoms and
menstrual blood loss. A fear of weight gain
with the use of the OCP is not well
founded, as population studies report no
eVect on weight, particularly with the
lower dose pills currently available.
Conclusions—Overall, the advantages of
the pill for sportswomen would appear to
outweigh any potential disadvantages.
Nevertheless, there is individual variation
in response to the OCP and these should
be taken into account and monitored in
the clinical situation. Women should be
counselled as to the range of potential
benefits and disadvantages in order to
make an informed decision based on individual circumstances.
(Br J Sports Med 1999;33:231–238)
Keywords: oral contraceptive pill; contraceptive pill;
menstrual; exercise; performance; injury

Research from the early 1980s indicated that
the contraceptive practices of athletic women
diVered from those of their sedentary
counterparts.1 In particular, the use of the oral
contraceptive pill (OCP) was low compared
with the general population. More recent
studies,2 3 however, have shown that the OCP is
used at least as often by athletic women. The
reasons given for use of the OCP in these studies are predominantly contraceptive, but also
include bone health, cycle manipulation, and
control of premenstrual symptoms. This increased rate of OCP use among sportswomen
may be attributed to the availability of lower
dose pills (30 µg oestrogen, and more recently
20 µg), as well as dose reduction and changes to
the progestogen component (gestodene). If
athletic women are choosing to use the OCP in
increasing numbers, it is imperative that the
physiological eVects, both positive and negative, and their impact on performance and
health are considered and discussed with these
athletes so an informed decision can be made
about the use of this medication. This review
focuses on the eVects of the OCP on skeletal
health, risk of soft tissue injuries, and performance, as these are areas of concern for female
athletes and their coaches.
What is the OCP?
The OCP is usually prescribed in the form of a
combined oestrogen and progesterone tablet.
The combined pill can be presented as a
monophasic pill in which the dose of both hormones is constant throughout the cycle. This
form allows easy manipulation of cycles for
competition and travel. There is also a triphasic
form in which the doses of the hormones vary
three times. This form is thought to mimic the
“natural” cycle more closely than other types
and usually has a slightly lower overall dose of
hormones. Its main drawback is diYculty with
cycle manipulation because of the varying
doses throughout the packet. A biphasic
preparation is also available but this is not as
popular as the other forms, as it oVers no particular advantage than the other two preparations. In some circumstances, such as breast
feeding or sensitivity to the oestrogen component, a progesterone only pill (the “mini-pill”)
may be used.
When the OCP was first introduced in the
1960s, the oestrogen dose was as high as 150 µg
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What are the potential advantages of
OCP use in the female athlete?
The most obvious benefit of the OCP is its
action as a reliable and reversible form of contraception (96% successful when used
correctly).4 Other benefits include decreasing
the risk of iron deficiency anaemia by decreasing menstrual blood loss and allowing manipulation of the menstrual cycle for travel, training,
and competition commitments. Benefits not
specifically related to athletic females include a
decreased risk of ectopic pregnancy, benign
breast disease, and ovarian and endometrial
cancer.5 6 Other possible benefits that will be
discussed in more detail include a positive
eVect on premenstrual symptoms with a possible resultant eVect on performance and injury
risk at this time. Its role in the treatment of
amenorrhoeic osteoporosis and stress fracture
risk will also be discussed.

all the currently available pills. Athletes should
be counselled about the misconception of
weight gain as an inevitable consequence of
OCP use.
The potential for the OCP to impact
negatively on aerobic, anaerobic, and strength
parameters of performance will be discussed
later in this article.
Methodology issues
There have been a number of studies relating
to the use of OCP by female athletes, but many
have methodology flaws which limit the value
of the findings. The main problem is the lack of
clinical trials using key methodological features
to minimise bias including randomisation,
specification of eligibility criteria, blind outcome assessment, and adequate sample size.
Many of the studies are case series, which are
useful for generating hypotheses but cannot be
used to assign causality. Others tend to be cross
sectional designs comparing past or present
users and non-users of the OCP. These have
problems relating to accurate recall of pill
usage13 and to improper matching of groups to
control for potential confounding variables.
The conflicting results found in the literature
are also hard to interpret given diVerences
between studies including pill dosage and
formulation, menstrual history, duration of
OCP use, age at which subjects were exposed
to OCP, and outcome measurements. Because
of these problems, it is diYcult at this stage to
state conclusively the eVect of the OCP on
skeletal health, injury risk, and performance in
female athletes.
EVects of the OCP on skeletal health

What are the potential disadvantages of
OCP use in the female athlete?
As with every medication there are potential
side eVects of the OCP. These include
“nuisance” ones such as headaches, breast tenderness, fluid retention, nausea, and possibly
weight gain. All of these eVects may have some
negative impact on an athlete’s performance
and injury risk either in a physical or
psychological form. Other negatives not specific to athletes include the possibility of a small
risk of developing hypertension, thromboembolism, and cerebrovascular disease,7 8 with
some reports of a small increase in the risk of
breast cancer in long term users.9 However,
most of the vascular complications relate to the
higher dose pills and are more common in
smokers with other cardiovascular risk
factors.10 There are specific contraindications
to the use of the OCP which should be
determined before prescribing this drug.
The issue of weight gain is of great concern
to both athletes and, often more so, their
coaches, particularly in low body weight sports
such as distance running, light weight rowing,
and gymnastics. Most population studies indicate no overall eVect on body weight while taking the OCP,11 12 although individual responses
to the hormones may involve some weight gain
as the result of either fluid retention or possibly
appetite stimulation. The newer 20 µg OCP
claims to have the least eVect on weight gain of

IS THERE A RELATION BETWEEN USE OF THE OCP
AND BONE DENSITY?

As both of the component hormones of the
combined OCP have been shown to influence
bone metabolism, it is reasonable to hypothesise that use of the OCP could influence skeletal health in athletes. Most studies of the relation between OCP use and bone density
involve cross sectional or longitudinal designs
in healthy non-athletic cohorts. Confounding
variables that were often not well controlled
include smoking, alcohol intake, past menstrual status, body composition, dietary intake,
and physical activity levels.
Some studies in healthy women have shown
greater bone mass in current or past users of
the OCP than in non-users.14–16 Conversely, a
number of others have failed to find an association between the OCP and bone mass in
either normally active women17–21 or
sportswomen.22–25
More unexpectedly, there have been several
recent reports of detrimental eVects of the
OCP on bone mass26–29 and fracture risk.30 A
well designed randomised study of 207 skeletally immature primates found that the OCP
group (low dose, Triphasil) gained less bone
mineral than controls over 20 months.28 Similar
results were noted in a five year longitudinal
study of 147 young women aged 19–22 years
taking a monophasic OCP.26 A cross sectional
study of 128 women aged 20–35 years found
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ethinyloestradiol, with the progestogen component reaching 250 µg levonorgestrel. By the
mid 1970s, the most commonly prescribed
pills contained 50 µg ethinyloestradiol. The
currently available OCPs now contain 35 µg
(or less) oestrogen usually as ethinyloestradiol.
A 20 µg (with 100 µg levonorgestrel) pill is also
now on the market. The progestogen type and
dose are more variable but the newer forms
(gestodene, desogestrol) are claimed to have
fewer side eVects than the older ones. There is
little information about the physiologically
bioavailable oestradiol and progesterone concentrations in women taking oral contraceptives.

The oral contraceptive pill and sportswomen

A limited number of prospective studies have
trialled other hormone replacement therapies
in active women with menstrual disturbances.
In a non-randomised study, De Cree et al43
found a significant increase of 9.5% at the
lumbar spine in seven amenorrhoeic athletes
after eight months of treatment with ethinyloestradiol combined with cyproterone acetate,
an antiandrogenic agent that also has progestagenic eVects. This contrasted with a 1.6%
increase in four untreated controls. A clinical
study showed that vertebral and femoral neck
bone density increased significantly in eight
female runners with exercise associated amenorrhoea who took hormone replacement
therapy compared with five who refused medication but who were followed up as controls
over 24 to 30 months.44
A possible role for progesterone therapy
alone was found in a randomised double blind
placebo controlled study.45 Cyclic medroxyprogresterone for one year resulted in a 1.7%
increase in spinal bone density in 21–45 year
old physically active women with a range of
menstrual disturbances. The greatest eVect was
found in those with the lowest initial bone density. This, however, contrasts with the findings
of Hergenroeder et al42 showing that 12 months
of medroxyprogesterone treatment did not
influence lumbar spine or hip bone density in
oligomenorrhoeic women.
Based on the conflicting research to date and
the lack of well controlled studies, it is diYcult
to state conclusively the skeletal eVects of the
OCP in normally menstruating sportswomen.
In those with menstrual disturbances, the OCP
and other hormone replacement regimens may
be eVective in improving bone density and
therefore should be considered as treatment
options in the management of these athletes.
Questions remain including: (a) what is the
best hormone formulation and dose for skeletal
gains? (b) is hormone replacement more or less
eVective than spontaneous resumption of menses? (c) does treatment with the OCP or other
hormones lead to complete restoration of bone
in these women? Answers to such questions
will assist in the development of evidence based
guidelines for clinical practice.
DOES USE OF THE OCP REDUCE THE RISK OF
STRESS FRACTURES?

Stress fractures arise from accumulation of
bone microdamage which cannot be adequately repaired by the remodelling process.
Theoretically, low bone density could contribute to the development of a stress fracture by
decreasing the fatigue resistance of bone to
loading.47 Menstrual disturbances may have an
eVect on stress fracture aetiology through the
influence of reduced levels of oestrogen and
progesterone on both bone remodelling and
bone density.48–50 A limited number of cross
sectional studies have compared regional bone
density in small groups of female athletes with
and without stress fracture but results have
been conflicting.51–56 The findings of the only
prospective study to date indicate that lower
bone density is a risk factor for stress fractures
in female track and field athletes.57
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no beneficial eVect of exercise on bone density
in women with prolonged use of the OCP,27
raising the issue of whether active women taking the OCP at an earlier age will develop an
adequate peak bone density. A recent abstract
describing a population based national sample
of young adult women also reported negative
bone density eVects with the first use of the
OCP at a young gynaecological age and with
prolonged OCP use.29 In the largest study to
date (46 000 women with a mean age at
recruitment of 29 years), women who used oral
contraceptives were at significantly higher risk
for subsequent fractures than those who had
never used them.30
The clinical implications of these negative
findings need to be kept in perspective until
further scientifically rigorous studies are conducted. These will help to establish whether
reported detrimental eVects are due to actual
prevention of bone accretion and suppression
of bone turnover or to methodological issues
such as lifestyle factors29 and history of
menstrual disturbances in OCP users which
are themselves associated with low bone
density.
Despite the fact that the OCP is commonly
prescribed as a treatment for menstrual disturbances, its ability to improve bone mass in
amenorrhoeic athletes has not been well investigated. Similar to the postmenopausal state,
amenorrhoea and oligomenorrhoea are associated with low oestrogen and progesterone levels, with loss of bone particularly at the
trabecular lumbar spine.31–35 There is also
evidence that subclinical menstrual disturbances such as shortened luteal phase may lead
to reductions in bone density.36 37 However,
unlike post-menopausal women, in whom bone
turnover, and hence bone resorption, is increased, athletes with menstrual disturbances
appear to have normal38 or possibly lower39 40
bone turnover. Oestrogen therapies are successful in retarding bone loss in postmenopausal women when they act mainly by inhibiting
bone resorption. This eVect may not necessarily be seen in amenorrhoeic athletes.
Nevertheless, there is some support for a
possible skeletal benefit from the OCP in
athletes with menstrual disturbances. A cross
sectional study found that sportswomen who
had been amenorrhoeic for less than three
years and who had taken the OCP or had oestrogen treatment at some stage after had similar spinal bone density to those with regular
menses since menarche.41 In a randomised
study of 15 females aged 14 to 28 years with
hypothalamic amenorrhoea, treatment with the
OCP (0.035 mg ethinyloestradiol) for 12
months was associated with improvements in
bone mineral at the lumbar spine and total
body but not at the hip compared with
medroxyprogesterone or placebo treatment.42
Improved bone mineral with the OCP was
independent of weight gain. However, the sample size was small and heterogeneous, including patients with eating disorders as well as
athletes with exercise induced menstrual disturbances.
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EVects of the OCP on soft tissue injuries
Indirect support for a theoretical link between
the OCP and soft tissue injuries comes from
studies of the risk of injury across the
menstrual cycle and studies relating menstrual
disturbances to injury incidence. Any association must be viewed with caution as injury risk
is multifactorial. Unless these factors are taken
into account or controlled for, it is diYcult to
establish the relative importance of each factor.
A limited number of retrospective and
prospective studies have suggested that the risk
of musculoskeletal injury may be greater
during the premenstrual and menstrual
phases.64–66 Limitations of these studies include
a reliance on recall for injury occurrence and

menstrual cycle phase and a lack of hormonal
analysis to confirm menstrual phase.
There is some support for a correlation
between menstrual irregularities and injuries.
Lloyd et al58 found that women participants of
a 10 km road race who had suVered injury
related interruptions to their running were significantly more likely to have had irregular or
absent menses than all other runners. Similarly,
a retrospective cohort study of track and field
athletes showed that women who sustained
multiple injuries over the 12 month period had
a significantly later age of menarche and were
more likely to have had a history of menstrual
disturbances than the injury-free group.67
There are conflicting results from the few
studies that have investigated the relation
between use of the OCP and soft tissue
injuries. Support for a beneficial eVect of the
OCP on injury incidence comes from a 12
month prospective study by Moller-Nielson
and Hammer,66 in which female soccer players
using the OCP had fewer traumatic injuries
than a well matched group of non-pill users.
Similarly, runners with an interrupted running
history because of injury were less likely to have
used the OCP during their training
programmes.58 In this retrospective study, runners who did not use the OCP, had irregular
menses, or had been running for a longer
period had a higher risk of injury. A cross sectional study reported that OCP use attenuated
delayed onset muscle soreness after a bout of
exercise.68 This suggests that oestrogen may
serve to protect skeletal muscle from exercise
induced damage.
In contrast with these findings, Bennell and
Crossley67 reported no significant diVerence
between injured and uninjured track and field
athletes with respect to OCP use. Brynhildsen
et al69 also found no diVerence in the prevalence
or severity of low back pain between OCP and
non-OCP users in a small group of female soccer players. However, back pain may represent
a diVerent entity from acute soft tissue injuries
and may not be influenced to the same extent
by the OCP.
If indeed there is an association between use
of the OCP and decreased injury risk, what are
the possible explanations? It has been suggested that a reduction in premenstrual symptoms (such as dysmenorrhoea, fatigue, fluid
retention, and weight gain) caused by the
OCP5 70 could positively influence performance. A large retrospective survey showed that
59% of regularly exercising women noted
impaired performance during the premenstrual phase in conjunction with increasing
premenstrual symptoms.71 Posthuma et al72
reported a decrease in manual dexterity during
the premenstrual phase among women with
premenstrual symptoms, while the opposite
was found among asymptomatic women.
Risk of injury may be related to premenstrual
symptoms. In the study by Moller-Nielson and
Hammer,66 the significantly higher risk of
injury in the premenstrual and menstrual
phase of the menstrual cycle was most evident
in those players with abdominal congestion or
swelling, or in those who cited more than one
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In general, stress fractures are more common
in athletes with menstrual disturbances, in
whom the relative risk may be up to four times
greater
than
that
of
eumenorrhoeic
athletes.51–55 57–62 The risk of multiple stress
fractures also seems to be increased in
sportswomen with irregular or absent
menses.60 63
The OCP could theoretically influence stress
fracture rates by aVecting bone remodelling
and bone density. As bone is continually being
remodelled and in this process there is a lag
between bone resorption and formation, at
some sites it may be in a weakened state and
vulnerable to accumulation of microdamage. It
is feasible that, by reducing bone turnover
rates, the OCP may be able to reduce the risk of
stress fracture development. Furthermore, if
the OCP has positive eVects on bone density,
this may increase bone strength and enhance
its ability to resist fracture.
Two prospective cohort studies, one in
athletes57 and one in female marines,62 have
failed to support a protective eVect of OCP use
on stress fracture development, although numbers in the stress fracture groups were relatively
small. The results of cross sectional studies are
contradictory. Barrow and Saha60 found that
runners using the OCP for at least one year had
significantly fewer stress fractures (12%) than
non-users (29%). This was supported by the
findings of Myburgh et al.53 Conversely, no difference in OCP use was reported in ballet
dancers with and without stress fractures.61
However, few dancers were taking the OCP. As
these studies are retrospective in nature, it is
not known whether the athletes were taking the
OCP before or after the stress fracture episode.
It is possible that the influence of the OCP
on stress fracture risk will diVer depending on
prior menstrual status. The risk of stress
fracture may only be reduced in sportswomen
with menstrual disturbances who subsequently
take the OCP. In those with regular ovulatory
cycles, exogenous oestrogen acquired through
OCP use may confer no further benefit with
regard to stress fracture. This issue has not
been investigated, and, given the conflicting
results to date, the OCP should not be
prescribed solely for the purpose of preventing
stress fractures in normally menstruating
women.

The oral contraceptive pill and sportswomen

The OCP and performance
DOES THE OCP AFFECT AEROBIC AND ANAEROBIC
PERFORMANCE?

There is disagreement about the direction and
magnitude of OCP eVects on various physiological tests and the extent to which these
translate into eVects on performance in the
field setting. As with other OCP studies, the
discrepancy may be related to methodology
diVerences including the study design, the use
of trained versus untrained subjects, the pill
dosage, the duration of pill use, and the choice
of outcome measures.
Some investigators have reported reductions
in VO2MAX associated with use of the OCP
which appear to be reversible after cessation of
its use. In a case series of seven active women
taking the OCP for two months, Dagget et al77
reported a significant 11% decrease in VO2MAX
from a mean of 44.6 to 39.8 ml/kg/min. This
eVect was reversed six weeks after they stopped
taking the pill. A double blind randomised trial
studied the eVect of a low dose triphasic OCP
(ethinyloestradiol and norethindrone) on performance variables in 14 elite athletes.78 In both
groups there was a slight decrease in VO2MAX
from the follicular to the luteal phase. After two
months on the OCP, the treatment group had a
further 5% decrease in VO2MAX while the
placebo group had a slight increase (1.5%).
There was no change in other variables
measured including maximum heart rate and
anaerobic and aerobic endurance at 90%
VO2MAX. One of the few published prospective
trials involving trained subjects studied the
eVects of the OCP over a six month period in
six women randomised to a low dose OCP (35
µg ethinyloestradiol, 0.4 mg norethindrone)
group and six controls.79 In the OCP group
there was a 7% decline in VO2MAX (41.2 ml/kg/

min to 38.4 ml/kg/min), with the control group
showing a slight improvement over the same
period. All changes had returned to normal
when retested at one month after cessation of
the medication. It would have been interesting
to employ a cross over design to further
strengthen the finding of a negative eVect of the
OCP.
Conversely, others have failed to confirm a
negative eVect of the OCP on performance in
laboratory tests. In a prospective randomised
study of 10 women and 15 men, a low dose
OCP (1 mg norethindrone and 35 µg ethinyloestradiol) taken over a single cycle did not
have any eVect on VO2MAX during treadmill
running, an endurance running test, or breathing rate.79a Evaluation of the eVects after longer
duration of OCP use would have been useful.
These findings have been supported by cross
sectional aerobic and anaerobic comparisons of
women taking and not taking the OCP.80 81 In
particular, a recent study by Lynch and
Nimmo81 found no diVerences in exercise performance between groups despite diVerences
in metabolism including temperature and
blood lactate.
From the available evidence it seems that
there may be a slight reduction in VO2MAX with
the OCP in some individuals but this is reversible when the medication is stopped. Whether
this translates to a detrimental eVect on
exercise performance, particularly at the elite
level, is not clear, especially as performance is
influenced by a myriad of other factors, all of
which could overwhelm any OCP influence.
For example, a reduction in premenstrual
symptoms by the OCP could well improve performance at this time. It is also possible that
adaptations to the OCP may occur, and
research comparing the responses over time
would establish whether eVects are maintained
with continued use. The eVects of the lowest
dose (20 µg) pills are not known, but if there is
a linear relation with dose, any detrimental
eVects would be expected to be lessened with
these pills.
HOW DOES THE OCP INFLUENCE THE
CARDIOVASCULAR AND PULMONARY SYSTEMS?
Menstrual blood loss together with inadequate
dietary iron intake place female athletes at risk
of iron deficiency anaemia.82 83 The OCP has
been found to reduce menstrual blood loss by
up to one half.5 This could positively impact on
performance, particularly in athletes with
menorrhagia.
In an early study,84 cardiac output was
significantly greater in women on a combined
high dose OCP, followed by women in the progestin only group, with the controls having the
lowest output. The OCP has also been shown
to be associated with higher blood volume,
stroke volume, and cardiac output during
exercise,85 potentially increasing oxygen delivery to tissues. These cardiac output changes
may be secondary to an increase in vascular
volume mediated through a hormonally induced increase in aldosterone secretion.

Br J Sports Med: first published as 10.1136/bjsm.33.4.231 on 1 August 1999. Downloaded from http://bjsm.bmj.com/ on September 27, 2021 by guest. Protected by copyright.

premenstrual symptom. Women who did not
exhibit any premenstrual symptoms showed no
predisposition to injury during these phases.
This finding of increased injury risk in the premenstrual and menstrual phase was not
evident in those taking the OCP, which may be
related to a reduction in premenstrual
symptoms.70
A possible association between the OCP and
injury risk could also be due to the direct effect
of female sex hormones on the growth and
development of soft tissue structures.73 74 For
example, oestrogen receptors have been identified in the fibroblasts of the human anterior
cruciate ligament.75 76 Liu et al75 found that
fluctuations in serum oestrogen levels led to
alterations in anterior cruciate ligament fibroblast metabolism, which may result in structural and compositional changes in the ligament. To date, no studies have evaluated the
eVect of the OCP on joint and muscle structure
in either an animal model or a human clinical
trial.
A link between the OCP and soft tissue injuries is still tenuous because of a paucity of well
controlled studies. At this stage, athletes
cannot be advised that the OCP will definitely
reduce the incidence of musculoskeletal injuries.
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OCP?

Oestrogen may have a muscle strengthening
action. This could explain the findings of a
decline in muscle strength around the menopause in women, which is reversed with
hormone replacement therapy.86 Few studies
have investigated the eVect of the OCP on
muscle strength in female athletes. Cross
sectional comparisons of pill and non-pill users
have generally found no diVerences in strength
of various muscles.87–89 This is supported by the
findings of a prospective trial,78 which failed to
find any significant diVerences in strength of
knee flexion/extension between the placebo
and low dose OCP groups after two months.
The only exception is a cross sectional study by
Wirth and Lohman,90 which tested 10 controls
and 16 OCP users (on eight diVerent types of
oral contraceptive pills) for handgrip endurance time and force output. Both muscle indices were lower in the OCP taking group.
Fluctuations in muscle strength have been
noted across the normal menstrual cycle and
these appear to be related to changes in oestradiol levels. More specifically, increases in muscle strength have been reported late in the follicular phase corresponding to increases in
oestradiol before ovulation.88 89 Strength is
reduced in the luteal phase which may be due
to a detrimental eVect of increases in deep
muscle temperature.87 88 Use of the OCP is
associated with elimination of these fluctuations in muscle strength.87–90 While well designed randomised control trials are lacking,
overall it would appear that the OCP does not
aVect muscle strength but does reduce strength
variations associated with the normal menstrual cycle. It is unlikely that this would
impact negatively on performance.
ARE THERE CHANGES IN METABOLIC RESPONSES
AND SUBSTRATE UTILISATION WITH EXERCISE
DURING OCP USE?

Detrimental eVects on blood lipids (in relation
to cardiovascular disease risk factors) have
been described with the higher dose (50 µg)
OCPs, but the low dose varieties do not seem
to have such significant eVects. Notelovitz et
al79 and Gray et al91 showed no diVerence in
serum cholesterol, triglycerides, and high density lipoproteins between active controls and
those on low dose OCPs. This has led to the
hypothesis that exercise itself may compensate
for the potentially negative eVects of some
OCPs.
OCP use, in particular at the higher dose,
has been associated with decreased glucose
tolerance, as evidenced by decreased insulin
sensitivity, increased basal glucose levels, and
increased plasma insulin levels in response to
an oral glucose load.92 However, insulin
binding does not seem to be changed with low
dose triphasic OCPs.93
Substrate utilisation during exercise has
been studied by a number of researchers. A
study by Bemben et al94 found lower blood glucose levels and lower total amount of carbohydrate used during prolonged submaximal exercise in eight low dose OCP users compared

with eight controls. This study showed no
change in free fatty acid levels with exercise,
but Bonen et al95 documented an increase in
free fatty acids with exercise in association with
the lower blood glucose levels.
An increase in growth hormone response to
exercise with the OCP has also been shown94 95
and may be due to direct stimulation by the
oestrogen component of the pill or possibly as
a response to the lower blood glucose levels
seen in this group during exercise.
These results suggest that OCP users may
have a greater carbohydrate sparing ability
during prolonged exercise, thus delaying time
to fatigue. An alternative explanation is that the
possible change in substrate utilisation from
glucose to free fatty acids is a compensatory
response to decreased hepatic glucose release,
and, even with an increase in free fatty acid
availability, endurance performance may be
negatively aVected. The impact of these
changes to substrate metabolism on performance is not understood and further research is
required to gain a better understanding of the
eVect these changes may have in the field.
Readers are referred to an excellent review by
LeBrun78 for more detail on this complex area.
Conclusion
Overall
the
contraceptive
and
noncontraceptive benefits of the OCP appear to
outweigh the potential disadvantages, especially with the low dose pills currently available.
Reductions in premenstrual symptoms, less
menstrual blood loss, the ability to manipulate
the timing of the cycle, lowered risk of
musculoskeletal injury, and increases in bone
density in those with menstrual disturbances
are potential OCP benefits for the sportswoman. However, individual responses to the
OCP are variable and these must be taken into
consideration in any clinical situation.
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Palliative care and sports medicine: can the decision making
process ever overlap?
The voluntary medical standards of the UK
Sport Diving Medical Committee are supported by a small network of medical
referees for specialist opinion, of which I am
one. In October 1996, a 37 year old woman
presented for a sport diving medical. She
had metastatic malignant melanoma treated
six months previously by pneumonectomy
and chemotherapy. She was already an
experienced diver and wished to go on a Red
Sea holiday with her partner, before trying
diving in Scotland again. Her partner
accompanied her at the medical and was
intelligent, articulate, and had a good
understanding of the risks involved.
She was on no medication and her
remaining lung showed normal function.
The obvious theoretical risk in such circumstances is pulmonary barotrauma and arterial gas embolism. A stiV tethered lung
might easily collapse and cause a fatal
tension pneumothorax (she proved her
exercise tolerance in the swimming pool).
She felt physically cured and she wanted to
be mentally cured by achieving her sporting
goal.
However, medical reality suggests that
metastatic malignant melanoma is never
physically curable. What are the risks of
sporting diving and can they be quantified
precisely? In diving medicine, like many

branches of medicine, there are few certainties, many grey areas, and not enough numbers to support decisions.
Faced with such circumstances, a doctor
returns to first principles. Hippocrates said
“First do no harm”. I had no certain
evidence to say it definitely would cause
harm and indeed denying the opportunity of
rehabilitation may prove harmful. Secondly,
apply palliative care principles that revolve
around quality of life rather than quantity of
life. Thirdly, apply the principle of informed
consent to the potential sportswoman and
for her partner. He also had to understand
the risks as the dive buddy and potential
rescuer in a crisis.
I passed her fit and she returned 12
months later to recount her stories of the
Red Sea and the West Coast of Scotland.
She thanked me further for taking the medical risk and helped another patient with
metastatic melanoma. She was full of life but
only lived six months, when she sadly died
from cerebral metastases.
Sport diving does not have the sporting
heroes of competition sports. This sporting
patient inspired many people in her short
life and remains my personal sporting hero.
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