
ABSTRACT
Background
Antenatal sickle cell and thalassaemia screening
sometimes occurs too late to allow couples a choice
regarding termination of affected fetuses. The target
gestational age for offering the test in the UK is
10 weeks.

Aim
To describe the proportion of women screened before
70 days’ (10 weeks’) gestation and the delay between
pregnancy confirmation in primary care and antenatal
sickle cell and thalassaemia screening.

Design of study
Cohort study of reported pregnancies.

Setting
Twenty-five general practices in two UK inner-city
primary care trusts offering universal screening.

Method
Anonymised data on all pregnancies reported to
participating general practices was collected for a
minimum of 6 months.

Results
There were 1441 eligible women intending to proceed
with their pregnancies, whose carrier status was not
known. The median (interquartile range [IQR]) gestational
age at pregnancy confirmation was 7.6 weeks
(6.0–10.7 weeks) and 74% presented before 10 weeks.
The median gestational age at screening was 15.3 weeks
(IQR = 12.6–18.0 weeks), with only 4.4% being screened
before 10 weeks. The median delay between pregnancy
confirmation and screening was 6.9 weeks
(4.7–9.3 weeks) After allowing for practice level variation,
there was no association between delay times and
maternal age, parity, and ethnic group.

Conclusion
About 74% of women consulted for pregnancy before
10 weeks’ gestation but fewer than 5% of women were
screened before the target time of 10 weeks. Reducing
the considerable delay between pregnancy confirmation
in primary care and antenatal sickle cell and
thalassaemia screening requires methods of organising
and delivering antenatal care that facilitate earlier
screening to be developed and evaluated.
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INTRODUCTION
Inherited disorders of haemoglobin are the most
common disorders caused by single-gene defects,
with 7% of the world’s population being carriers
and up to half a million births each year affected by
severe forms of the disease.1 The 59th World Health
Assembly recently urged member states to
implement equitable and effective programmes for
the prevention and management of sickle cell
anaemia.2 In the UK, following the NHS Plan in
2000, an antenatal Sickle Cell and Thalassaemia
Programme is currently being implemented with the
aim of offering timely antenatal sickle cell and
thalassaemia screening to all women to facilitate
informed decision making.3 This is supported by
guidelines stating that the screening process
should be completed before the end of the first
trimester,4,5 which means that screening should take
place before 10 weeks’ gestation and that prenatal
diagnosis and any subsequent action should take
place before the end of the 12 weeks’ gestation.3

However, some evidence suggests that the
screening process does not facilitate timely
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informed decisions because tests are sometimes
offered too late for some women to allow them the
full range of reproductive options, either following
their reluctance to undergo invasive prenatal
testing late in pregnancy6–8 or because abortion
laws may preclude termination of affected
pregnancies later in pregnancy.
A recent audit in the UK found that only 11 out of

59 couples at risk of a significant sickle cell or
thalassaemia disorder were offered antenatal
screening before the end of the first trimester
(Newham Sickle Cell and Thalassaemia Centre,
unpublished data, 2007).
Any delay between pregnancy confirmation and

the opportunity for screening has the potential to
undermine the policy and practice of offering
antenatal sickle cell and thalassaemia screening
early in pregnancy to facilitate timely reproductive
choice for women. The extent of this delay is
unknown in population-based data. Timely
reproductive choice can also be undermined by the
timeliness of reporting results, counselling, and
prenatal diagnosis. Data on the likely extent of
these delays are available (J Behrens et al,
unpublished data, 2003).6,9–11

The study presented here estimates the extent to
which women who are pregnant have access to
timely screening. The delay between pregnancy
confirmation in primary care and time of antenatal
sickle cell and thalassaemia screening is reported
here using population-based data, and examines
the extent to which patient and practice
characteristics are associated with longer delays.

METHOD
A cohort study was conducted of all pregnancies
reported in 25 general practices from two primary
care trusts (PCTs) in the UK. The two PCTs are
ranked among the most deprived in England (sixth
and 13th out of 354 boroughs) and have about
40% of their total populations from minority ethnic
groups.12 The study represented the run-in phase of
a cluster randomised controlled trial of three
methods of offering antenatal sickle cell and
thalassaemia screening in primary care, that is,
before randomisation of the practices in the trial.13

All general practices in two PCTs (123 general
practices) were sent a written invitation to take part
in a trial examining the feasibility, effectiveness and
acceptability of offering antenatal sickle cell and
thalassaemia screening in primary care. Thirty-two
practices expressed an interest in taking part and
27 agreed to participate in the trial. Two practices
subsequently withdrew. The list sizes of
participating practices ranged from 1300 to 15000.
The participating practices did not differ from the

other practices in the two PCTs with respect to the
proportion of single-handed GPs (P = 0.33), the list
size per GP (P = 0.99), the Townsend score (P =
0.69) or the resident percentage of minority ethnic
groups (P = 0.80).
Data were collected during 2005–2006 at each

practice for a minimum of 6 months with the
intention of providing data on at least 33
pregnancies. If necessary, the data collection
period was extended until data were available on
33 pregnancies. A universal screening policy was
operating during the data-collection period; that is,
antenatal sickle cell and thalassaemia screening
was offered to all women who were pregnant,
regardless of the couple’s ethnic group or family
origin.3 Data collected from the 25 participating
practices is reported here.
Anonymised data were collected for the date of

the last menstrual period, the date of the
pregnancy confirmation visit in primary care, and
the date of the test, as defined by the date of
venesection. These were used to calculate:

• gestational age at time of pregnancy
confirmation in primary care; and

• gestational age at time of sickle cell and
thalassaemia screening.

Screening uptake was ascertained up to
26 weeks’ gestation. Women who were not tested
before 26 weeks’ gestation were classified as not
tested for the purpose of prenatal screening of the
foetus. Routinely collected data for date of birth,
parity, ethnic group, previously determined carrier
status, termination of pregnancy, or miscarriage
were also extracted from primary care computer
systems. Completeness of the number of
pregnancies reported at each practice was
checked by comparing the number of pregnancies
reported with the number of maternity referrals
made by each practice. The date of antenatal
sickle cell and thalassaemia screening was

How this fits in
Women’s choices about prenatal diagnostic testing for sickle cell or
thalassaemia are restricted because diagnostic tests are offered too late in
pregnancy to allow reproductive choice. It is unclear whether such tests are
offered late because women delay confirming their pregnancies in primary care
or because there is a health service delay in offering antenatal sickle cell and
thalassaemia screening. This study shows that women do not delay confirming
their pregnancies. A delay of 7 weeks was observed between women
confirming their pregnancies in primary care and undergoing sickle cell and
thalassaemia screening.
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obtained from maternity units and laboratories at
hospitals to which the women were referred for
maternity care.
Data for times were skewed and are reported as

medians (interquartile ranges [IQRs]). The
distribution for the median delay for each
participating general practice was evaluated. A
multiple linear regression model was implemented
with the delay between pregnancy confirmation
visit and screening for each patient as the
dependent variable. Explanatory variables were
maternal age (continuous), parity (primiparous,
multiparous, and not known), and ethnic group
(north European, south and other European, Black
African and African Caribbean, south and south-
east Asian, other, mixed, and not known). For
analysis, women classified as south and other
European, Black African and African Caribbean,
south and south-east Asian, other, and those from
mixed ethnic groups were banded together as
‘higher risk’.
A random effects model with maximum

likelihood estimation, fitted using the ‘xtreg’
command in Stata (version 9), was used to allow
for clustering by practice.

RESULTS
There were 2062 pregnancies across the 25
practices that completed the run-in data collection
phase. Women were omitted from the analysis if
the date of the last menstrual period was not
known (n = 62), if the carrier status was already
known (n = 299), if the woman had a termination of
pregnancy for reasons other than fetal abnormality
(n = 157), if there was a miscarriage (n = 117), or if

the pregnancy confirmation visit was after
26 weeks’ gestation (n = 126). Some women were
excluded on more than one criterion. There were
1441 eligible women, whose carrier status was not
known, who intended to proceed with the
pregnancy and whose pregnancy confirmation visit
was before 26 weeks’ gestation.
The women’s median age at the last menstrual

period was 28.5 years (IQR = 24.0–33.5 years) and
767 women (53%) were primiparous. Routinely
recorded data for ethnic group, obtained from
practices, were available for 837 (58%) women. In
total, 645 (45%) women were from ‘higher-risk’
groups: Black African and African Caribbean (n =
228), south and other European (n = 99), south and
south-east Asian (n = 260), other (n = 47), and
mixed (n = 11). The median gestational age at the
pregnancy confirmation visit in primary care for all
women was 7.6 weeks (IQR = 6.0–10.1 weeks).
There were 1060 (74%) women whose pregnancy
confirmation was before 70 days’ (10 weeks’)
gestation. The gestational age at the pregnancy
confirmation visit for the 965 (67%) women who
were screened before 26 weeks was 7.4 weeks
(IQR = 5.9–9.9 weeks). Among women whose
reported ethnic group data were available, there
was a weak association between ethnic group and
gestational age at booking after adjusting for
maternal age, parity, and clustering (P = 0.023).
The median gestational age at booking ranged
from 7.1 weeks in north European women to
8.4 weeks in south and other Europeans.
From the 1441 pregnancies eligible for analysis

there were 965 (67%) women who had screening
tests performed before 182 days’ (26 weeks’)
gestation. The proportion screened did not vary by
ethnic group. The median gestational age at
screening was 15.3 weeks (IQR = 12.6–18.0 weeks),
with 63 (4.4%) being screened before 10 weeks’
gestation (Figure 1). The median delay between
pregnancy confirmation in primary care and
antenatal sickle cell and thalassaemia screening in
these women was 6.9 weeks (IQR = 4.7–9.3 weeks).
Variation between practices was greater than

expected by chance (P<0.001). At the practice with
the shortest delays, the median time from
pregnancy confirmation in primary care to
screening was 3.7 weeks; at the practice with the
highest delay, the median time from pregnancy
confirmation in primary care to screening was
10.0 weeks. After allowing for practice level
variation, there was no association between delay
times and the measured individual patient
characteristics including maternal age, parity, and
ethnic group. Specifically, women’s ethnic group
was not associated with delay times and variation
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Figure 1. Distributions for
gestational age at first
pregnancy confirmation and
sickle cell and thalassaemia
screening for women whose
pregnancies were confirmed
before 26 weeks gestation.
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between practices was not accounted for by
adjusting for ethnic group. In addition, there was
no association between ethnic group category and
gestational age at screening (P = 0.351) or with the
proportion screened by 26 weeks (P = 0.060).

DISCUSSION
Summary of main findings
These population-based data show a 7-week delay
between pregnancy confirmation in primary care
and antenatal sickle cell and thalassaemia
screening. This undermines the policy and practice
of facilitating informed reproductive choices early
in pregnancy. These data are supported by a small
retrospective study of women at risk of a sickle cell
disorder that showed that some women did not
have screening until 15 weeks’ gestation,
many weeks after reporting their pregnancies in
primary care.7 Furthermore, a third of women
across all ethnic groups reported their pregnancies
to their GPs early in pregnancy but did not undergo
sickle cell and thalassaemia screening before
26 weeks’ gestation. The data collected do not
indicate whether this represents a service failure or
individual choice not to undergo screening. Further
work is needed to understand why a third of
women were not tested.
Even in this deprived inner-city setting, women

generally attended their general practices early in
pregnancy for confirmation. The delay before
screening uptake was not associated with
individual women’s age, parity, or ethnic group.
There was, however, considerable variation in the
extent of delays between general practices with
the best-performing practices having a median
delay of just over 3 weeks from pregnancy
confirmation in primary care to screening. Practice
level variation may result from primary care delays
in referring women for antenatal care or secondary
care delays in acting on these referrals. Individual
patient factors did not appear to be associated
with delays in screening uptake.
Targets specifying that the screening process,

including any offer of prenatal diagnostic testing,
should be completed before the end of the first
trimester are clearly not yet being met, with only
4.4% of women undergoing screening before their
10th week of pregnancy. The results suggest that
there is considerable scope for facilitating timely
screening through improved organisation and
delivery of antenatal care.

Comparison with existing literature
It has been suggested that the delay between
pregnancy confirmation in primary care and the
first midwifery appointment is greater for women

from minority ethnic groups than for other
women,14–16 Although there was some evidence that
women from some minority ethnic groups attend
primary care to confirm their pregnancies
approximately 1 week later than other women,
there was no evidence that the 7-week delay
between pregnancy confirmation and testing was
associated with ethnic group. This indicates that
delays within the health service, rather than women
reporting late to confirm their pregnancies, are
responsible for the large observed delay in testing.

Strengths and limitations of the study
This is the first study to examine the delay between
pregnancy confirmation in primary care and
antenatal sickle cell and thalassaemia screening
using population-based data. There are, however,
some limitations concerning the generalisability of
the results.
The general practices observed were not

randomly selected from the 123 general practices
in the two PCTs studied and, therefore, may not be
representative of the practices in these PCTs. The
variables on which data are available show that
participating practices were similar to other
practices in the study PCTs in relation to practice
size, deprivation, and patient ethnic group. In
addition, the study PCTs were chosen to represent
geographical areas with a high prevalence of sickle
cell and thalassaemia disorders and, therefore,
may not be representative of other areas. They
represent deprived inner-city areas where general
practice lists are longer than those in suburban or
rural areas and primary care services are generally
less well organised.17

Ethnic group data were not collected
systematically across the practices and were
available for about half of the women. This reflects
a shortfall in the collecting of basic demographic
data in primary care.
Finally, and related to the last point, the accuracy

of the collected data was dependent on the
reliability and validity of the data held in GP record
systems. Following fidelity checks on the number
of pregnancies, the data presented here are an
accurate representation of the number of
pregnancies. The reliability of data collected about
these pregnancies is not known.

Implications for clinical practice
The results suggest that there is considerable
scope for facilitating timely screening through
improved organisation and delivery of antenatal
care. One option currently being evaluated in the
SHIFT (Screening for Haemoglobinopathies In First
Trimester) trial is for GPs to offer tests as pregnancy
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is confirmed in primary care.13 Offering antenatal
screening in primary care would, however, require a
considerable change in practice for GPs and
midwives. It may be that such a change could be
best achieved by midwives and GPs working more

closely together; an alternative is to consider rapid
referral systems to midwives for women who are
pregnant.
The considerable delay between pregnancy

confirmation in primary care and antenatal sickle cell

COMMENTARY

Important role for primary care in ensuring informed choice and timely screening and care
Sickle cell disease is now as common as cystic fibrosis in England and is one of the commonest reasons for admission to hospital in
London.1,2 The paper by Dormandy and colleagues reports that a cohort of women in a deprived inner-city setting confirmed their
pregnancy early on (median gestation 7.6 weeks).3 Despite this early confirmation, antenatal sickle cell and thalassaemia testing did not
occur for many weeks (median gestation 15.3 weeks). These results raise two problems. First, services in their present form are falling
a long way short of the NICE guidelines that to achieve truly informed choice women should be offered antenatal sickle cell and
thalassaemia screening by 10 weeks gestation; and second, the failure to test early in pregnancy results mostly from an NHS failure to
deliver early testing rather than from women failing to report their pregnancy early.
So what are the possible ways forward to ensure that all pregnant women have access to good quality antenatal sickle cell and

thalassaemia screening in a timely manner? One solution would be to offer antenatal sickle cell and thalassaemia screening in primary
care when women first report their pregnancy. Given the findings reported here, this method would be likely to achieve earlier testing
for many women. Such a change, as well as requiring changes in general practice and midwifery care, would be difficult because
antenatal sickle cell and thalassaemia screening could be perceived as somehow different from other aspects of maternity care.
An alternative way forward would be to acknowledge that sickle cell and thalassaemia screening could be considered as a test for

life rather than an antenatal test. It could be conducted in primary care at any stage, not just when the woman is pregnant. To ensure
joined-up care the carrier test result could be included on the maternity referral form, much as relevant history is now included.
In the wider view this would fit well with the development of a coherent preconception screening and care policy offered to women

and couples as part of young adult checks, contraceptive care, and pre-pregnancy planning.4 The findings of Locock and Kai show that
parents would welcome an sickle cell and thalassaemia screening programme before pregnancy.5 At present such a policy and service
is lacking from the NHS despite the obvious benefits it would provide. In the case of sickle cell and thalassaemia screening countries
such as Cyprus and Iran who offer preconception programmes, and in the case of Iran have even passed a fatwa to allow prenatal
diagnosis and termination early in pregnancy, have achieved most success.6 A national preconception screening and care programme
would help to clarify that the current ‘turf war’ between midwifery and primary care is unhelpful and would demonstrate the important
role for primary care as key to the long-term care of women and their families, which starts before pregnancy and continues through
childhood and often into the next generation.
The data reported here highlight an urgent need for action, and the debate about how to achieve change should not lose sight of the

need to achieve change. An important area for general practice to address is the lack of knowledge in primary care about the need for
early antenatal testing, which patients will increasingly expect to be routinely provided in this setting.6 The experience of the PEGASUS
(Professional Education for Genetic Assessment and Screening) programme commissioned by the NHS Sickle Cell and Thalassaemia
Screening Programme is that, to date, primary care has been a difficult audience to engage.

Allison Streetly
Programme Director, NHS Sickle Cell & Thalassaemia Screening Programme, King’s College London, Division of Health and Social Care,
Department of Public Health Sciences, 6th Floor, Capital House, 42 Weston Street, London SE1 3QD.
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and thalassaemia screening may deprive couples of
opportunities to opt for prenatal diagnosis early in
pregnancy. The results of the current study suggest
that the cause and solution to this delay lies in
healthcare delivery.
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