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ABSTRACT
Background Pregnancies in women with sickle
cell disease (SCD) are known to have high rates
of maternal and fetal mortality and morbidity.
Given these pregnancy-associated problems for
women with SCD, advice both about pregnancy
planning and about effective contraception are
of paramount importance. This study sought to
discover the contraception methods used by
women with SCD, what complications women
with SCD encounter with contraception, and
their experiences of pre-pregnancy counselling
and pregnancy planning, and how such issues
may have changed over the past two decades.
Method The study was a multicentre, interview-
based, cross-sectional study. Interviews were
carried out with 102 women with SCD, in north
and central London during 2010, concerning
their current and previous contraceptive use,
their pregnancy history, their menstrual history,
and the advice they received concerning
pregnancy planning and contraception. Patient
information was anonymised and ethical
approval was obtained. These data were
compared with data from a similar study
undertaken in 1993.
Results There were significant differences in a
number of key areas: the number of unplanned
pregnancies decreased from 64% in 1993 to
53% in 2010. The number of women with SCD
who were advised not to become pregnant also
fell, from 36% to 15%. The use of combined
oral contraceptive pills declined, from 45% of
the women in 1993 to 31% in 2010. Conversely
the use of depot medroxyprogesterone acetate
contraception (DMPA) and the levonorgestrel
intrauterine system (LNG-IUS) both increased.
Conclusions Significant changes in the
contraceptive methods used by women with
SCD are demonstrated in the London population.
LNG-IUS use in SCD has not been investigated
before. There has been an encouraging decrease

in the number of women with SCD who are
advised not to become pregnant, perhaps
reflecting an improvement in their overall health.
Although the number of unplanned pregnancies
has fallen, it remains high – emphasising the
continuing need for women with SCD to have
access to informed advice about pregnancy-
associated issues and contraception.

BACKGROUND
Sickle cell disease (SCD) is an inherited,
incurable abnormality of haemoglobin, char-
acterised by multiple acute episodes and
chronic complications and a shorter-than-
average life expectancy. There are an esti-
mated 12 500 people with SCD in the UK.1

Pregnancies in women with SCD have a
high rate of maternal and fetal mortality and
morbidity.2–5

The maternal death rate in women
with SCD in the UK is approximately

Key message points

▸ There remains an extremely high
number of unplanned pregnancies
among women with sickle cell disease
(SCD), reflecting the need for these
women to have access to well-informed
advice about contraception.

▸ The use of combined oral contraceptive
pills is declining among women with
SCD, while the use of depot medroxy-
progesterone acetate contraception has
been increasing in this cohort.

▸ More women with SCD are now using
newer contraceptive methods such as
the levonorgestrel intrauterine system,
with very few reported complications.
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1.6%, in contrast to the overall national
pregnancy-related death rate in the UK of 0.01%.6

The perinatal mortality rate (stillbirths and deaths in
the first week after birth) in SCD is approximately 60/
1000 compared with the overall rate in the UK of 7.9/
1000.4 Serious complications such as sickling crises
occur in 40% of pregnancies.5 These significantly
increased maternal and fetal risks necessitate effective
family planning advice in order that women with
SCD, recognising the problems in pregnancy asso-
ciated with SCD, are able to optimise the timing of,
and preparation for, their pregnancies. However, this
clear need is unfortunately handicapped by the
extreme paucity of evidence-based contraceptive
advice for women with SCD,7 resulting in the family
planning advice given to these women generally being
negative and unhelpful.
Contraceptive choices for women with SCD are

complicated by three main areas of concern: first, the
combined oral contraceptive pill (COC) is associated
with an increased risk of venous thromboembolism
(VTE).8–10 SCD is known to be a prothrombotic con-
dition. Thrombosis is triggered by deformed red
blood cells whose abnormal cell membrane has lost its
natural phospholipid asymmetry, hence becoming
stickier and adhering to the endothelium, forming a
port to which prothrombotic enzymes dock.
Thrombosis is also more likely with SCD due to the
presence of free circulating haemoglobin (the result of
red cell breakdown), the occurrence of chronic
inflammatory reactions, and slow microcircula-
tion.11 12 It has therefore been assumed that these two
risks would be additive or indeed multiplicative. This
presumed increased thrombosis risk is theoretical and
has not been demonstrated in any well-designed
studies.7 Second, perhaps because of this concern over
the thrombotic risk of COCs, there is a tendency to
advise SCD women to use progestogen-only forms of
contraception, either oral progestogen-only pills
(POPs), or long-acting reversible contraceptives
(LARCs), which have a lower VTE risk in the general
population.13–16 Due to the need to adhere to a strict
schedule for effective use, in practice the failure rate
with traditional POPs is believed to be higher than
with COC use,17 although this is not a problem with
desogestrel-only pills. Despite the high efficacy of
depot medroxyprogesterone acetate (DMPA), this
contraceptive method commonly results in amenor-
rhoea, which some women find unacceptable. Both
POPs and LARCs frequently cause irregular vaginal
bleeding, which is the commonest cause of discontinu-
ation.18–20 Third, standard copper-containing intra-
uterine contraceptive devices (IUDs) are often
regarded as inappropriate for women with SCD
because of the increased menstrual blood loss asso-
ciated with their use, which would exacerbate the
chronic anaemia associated with SCD and potentially
provoke acute sickling episodes.

The UK Medical Eligibility Criteria for
Contraceptive Use (UKMEC) in 2009 stated that the
use of COC in SCD is UKMEC Category 2 (i.e. the
benefits of use outweigh the risks) and the use of
progestogen-only contraception (POC) is Category 1
(i.e. no restriction on their use).21 However this rec-
ommendation is based on evidence that pregnancy
carries many hazards in women with SCD, and not
on evidence specifically supporting their safety.
This study aimed to answer the following questions:

what is the experience of pregnancy planning for
women with SCD, what guidance do they receive, and
what methods of contraception are they using? The
study also aimed to ascertain the proportion of these
women’s pregnancies that were unplanned. The
survey provided some limited further data on what
complications women with SCD experience with spe-
cific contraceptive methods, and also looked at their
menstrual histories and the counselling they received
about the reproductive health aspects of their disease.
These data were compared with data obtained from

a similar survey conducted in 199322 to explore how
the knowledge and attitudes of women with SCD and
that of their health care professionals might have
changed over time.

METHODS
This was a multicentre, interview-based, cross-
sectional study involving four acute hospital trusts and
two Sickle Cell and Thalassaemia Centres in north
and central London. The study participants were iden-
tified from lists of patients attending these services,
over a 12-month period from 2009 to 2010. The
inclusion criteria were women with SCD (haemoglo-
bin SS, SC and S β-thalassaemia), aged 18 years and
over, who consented to be interviewed.
The participants were interviewed at their local hos-

pital in confidence by the principal researcher (AAE),
using a structured, validated questionnaire. Each inter-
view lasted about 30 minutes. Patient information was
anonymised to preserve confidentiality and to comply
with the Data Protection Act 1978. Data were
obtained on demographic and clinical characteristics,
contraceptive methods used and side effects experi-
enced. In addition, information was ascertained about
past contraception, pregnancy history and the health
care advice the women received regarding pregnancy
planning.
The results are summarised using the mean and

standard deviation, or median and range. Categorical
data were summarised using count and percentages.
The 95% confidence intervals for the differences
between proportions or means are presented, where
appropriate. The contraceptive complications are
reported as percentages in woman-years of use (the
summation of duration of use by individual women
expressed in years). These data are compared with a
similar survey conducted in 1993 from the same
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hospitals and Haemoglobinopathy Centres in north
London, using the Chi square (χ2) test or logistic
regression, as appropriate. All analyses were carried
out using Stata V.11.23 Consent to verify a reported
serious illness, such as an episode of thrombosis
requiring hospital admission, investigation and treat-
ment, was sought and the researcher viewed the
woman’s hospital records, in order to obtain clinical
details of any such complications. The inability to
verify such details was a drawback to the 1993 survey.
The study received ethical approval from the

Cambridge 4 Research Ethics Committee on behalf of
the National Multi-Centre Research Ethics
Committee. This survey was supported by the multi-
professional and multidisciplinary membership of the
UK Forum for Haemoglobin Disorders, which
includes patient representatives from the Sickle Cell
Society.

RESULTS
A total of 114 women were invited to participate and
102 consented to do so; 75 of them carry haemoglo-
bin SS type, 19 haemoglobin SC and eight have S
β-thalassaemia. In the 1993 survey, 156 women con-
sented to participate, of whom 102 had haemoglobin
SS, 42 haemoglobin SC and 12 S β-thalassaemia.
The mean age at interview was 34.6 (19–65) years

in the 2010 survey, while the mean age in the 1993
survey was 28.7 (17–53) years. Age at menarche was
14 years in the 2010 survey and 15 years in the 1993
survey.
The 102 women surveyed in 2010 had had 150

pregnancies, and there had been 207 pregnancies in
the 156 women interviewed in 1993. The unplanned
pregnancy rate was 53% in the 2010 survey compared
with 64% in the 1993 survey. Sixteen (15%) women
in the 2010 survey said they had received advice
against pregnancy, compared with 54 (36%) women
in the 1993 survey. The number of women under-
standing the mode of inheritance of SCD increased
from 28% in the 1993 survey to 88% in the 2010
survey.
The COCs used by the women in the survey were

standard formulations containing 35, 30 or 20 mg
ethinylestradiol, with norethisterone acetate, levonor-
gestrel, noregestimate or drospirenone progestogens.
None of the participants reported use of ‘third gener-
ation’ COCs containing desogestrel or gestodene as
the progestogen.
The POPs used were levonorgestrel, norethisterone

or desogestrel.
The intrauterine devices (IUDs) used were all stand-

ard copper and plastic devices, but the specific design
used by each woman was not known.
In the 2010 survey eight (8.7%) women were using

the levonorgestrel intrauterine system (LNG-IUS),
with a total of 15 years’ use. Six (6.5%) women were
using etonorgestrel subcutaneous implants with a total

of 14 years’ use. The side effects were minimal.
Amenorrhoea was experienced by one woman in each
group (12.5% and 16.7%, respectively). Irregular
bleeding was reported by one woman in each group.
There were no reports of VTE in either group, but
one woman using an implant had a stroke, and there
were no contraceptive failures with either of these
methods. The LNG-IUS and the implant were not
included in the trend analysis as these methods were
not used by any of the women interviewed in the
1993 study (Tables 1 and 2 and Figure 1).

DISCUSSION
The number of unplanned pregnancies in women
with SCD is still unacceptably high, albeit there is
some improvement in 2010 compared with the 1993
survey (53% vs 64%). The fact that over 50% of SCD
pregnancies are still unplanned in the 2010 survey
confirms that there is a continuing unmet need for
effective contraceptive advice for this patient group.
Further efforts to educate health care professionals
about this issue are clearly needed, as well as initia-
tives to include contraceptive advice in the routine
medical care of young women with SCD.
There is a statistically significant declining trend in

the use of COCs, which decreased by about one-third
from 1993 to 2010, while the use of DMPA has more
than doubled over the same period. The authors
believe that the studies conducted by De Ceulaer et al.
in 1982 and by de Abood et al. in 1997, both of
which concluded that DMPA decreases the incidence
of painful sickling crises, led to a considerable change
in the family planning practice of those looking after
women with SCD, with a reversal of the rate of use
between COCs and DMPA.24 25 This trend is opposite
to that seen in the general population, where COC
use is quoted to be 10 times higher than the use of

Table 1 Trends in the use of contraceptive methods over a
period of 17 years

Contraceptive
1993
Count (%)

2010
Count (%) p

COC 67 (45%) 29 (31%)

Difference in proportions
(95% CI)

14% (1–26%) 0.035

DMPA 26 (17%) 35 (38%)

Difference in proportions
(95% CI)

21% (10–32%) <0.001

POP 30 (20%) 14 (15%)

Difference in proportions
(95% CI)

5% (4–15%) 0.0325

IUD and IUS 28 (19%) 2 (2%)

Difference in proportions
(95% CI)

17% (10–32%) <0.001

CI, confidence interval; COC, combined oral contraceptive pill; DMPA,
depot medroxyprogesterone acetate; IUD, intrauterine device; IUS,
intrauterine system; POP, progestogen-only pill.
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LARCs.26 DMPA use in our 2010 study is reported by
35% of SCD women, compared with 3% for both
DMPA and implants in the general population.26

However, this increased use of DMPA is supported
only by the two small studies mentioned.24 25

Despite the statistically significant decline in the use
of POP in women with SCD, there were still 15% of
them using it compared with 5% of the general popu-
lation.26 This change occurred despite there being no
evidence for an increased risk of thrombosis from
progestogen-only contraception in SCD.7 The 2010
survey included the relatively newer methods, the
LNG-IUS and contraceptive implants. These methods
together constitute 15% of the methods used in 2010
and are associated with very few reported complica-
tions. This contrasts with a marked decrease in the
use of copper IUDs.
With regard to serious complications with the use

of the different contraceptive methods, our data prob-
ably suggest a similar incidence of VTE with COC use
in the two cohorts (two episodes during 148 woman-
years in the 1993 survey, and no episodes in 98
woman-years in the 2010 survey). Taken at face value,
this is higher than with hormonal contraceptive use in
the general population but is in keeping with the
usual incidence of VTE in women with SCD. Only
one woman experienced a stroke, in the 2010 survey
whilst using LARC, and it is clearly not possible to
deduce any comparisons from this. Four COC users
in the 1993 survey reported an increased frequency of
acute sickling crises, and one COC user experienced
the same problem in the 2010 survey. The rate of
contraceptive failure with COC use does seem to have
reduced considerably (15 failures in the 1993 survey
compared with one failure in the 2010 survey).
Anecdotally in the 1993 survey, the commonest
reason for failure with COCs was the accidental inter-
ruption of medication during emergency hospitalTa
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Figure 1 The woman-years of use of different contraception
types in the two surveys conducted in 1993 and 2010. COC,
combined oral contraceptive pill; IUD, intrauterine device; POC,
progestogen-only contraceptive.
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admissions. None of our data included any serious
complications with POP use. However, POP use was
associated with six contraceptive failures in the 1993
survey (during 77 woman-years of use), although
there were none in the 2010 survey, which may reflect
the introduction of the desogestrel POP and a better
awareness of the potential reasons for failure with this
method. The only serious complication in our data
with DMPA use was one episode of VTE in the 2010
survey and there were no contraceptive failures with
this method, which is consistent with DMPA’s per-
formance in the general population.
There appears also to be some progress in the

number of women receiving advice against pregnancy
(36% vs 15%). This may reflect the improving
medical care of this group, and an improvement in
their overall health, such that pregnancy is thought to
impose less of a risk to their well being. It may also
reflect a more general shift away from issuing pre-
scriptive or prohibitive advice.
Interpretation of these data involves the inevitable

problems of relatively small numbers. Information
derived from the interviews with the women with SCD
has potential flaws in accuracy of recall. In the 1993
survey the terms of the consent given by the women to
participate precluded cross-checking against their
medical records but this was permitted by the women
participating in the 2010 survey. Another limitation of
the present study is that we do not have full demo-
graphic information for both groups of women for com-
parative analysis. However, the two studies were
conducted at the same centres in both 1993 and 2010.
All the women participating in both studies were from
black African or Afro-Caribbean ethnic groups.
All the women interviewed in both surveys felt

strongly that the issues relating to pregnancy planning
and contraceptive use were of high importance to
them, and many of them encountered a lack of knowl-
edge and of active discussion by their doctors of these
matters. Without exception the women were enthusi-
astic in their participation in this research and took
great trouble to provide answers to the structured
questionnaire to the best of their ability.
This study highlights that health care professionals

need to be better educated about the risks that women
with SCD face in pregnancy and also be aware of
their clear, but often unmet, need for advice about
effective and safe contraception. We also note the
paucity of well-conducted research investigating
appropriate contraceptive options for women with
SCD. Within the limitations of the data described
from our research, however, we have not found any
strong indication of women experiencing any particu-
lar difficulties with any of the standard methods of
contraception in current use.
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