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Abstract
Objective-To determine the prevalence of HIV

among pregnant women, in particular those whose
behaviour or that of their partners put them at "low
risk" of infection.
Design-Voluntary named or anonymous HIV

testing of pregnant women during 21 months
(November 1988 to July 1990).

Subjects and setting-All women who planned
to continue their pregnancy and attended clinics
serving the antenatal populations of Edinburgh and
Dundee. All women admitted for termination of
pregnancy to gynaecology wards serving the preg-
nant populations ofDundee and outlying rural areas.
Main outcome measures-Period prevalence of

HIV antibody positivity.
Results-91% of antenatal clinic attenders and

97% of women having termination of pregnancy
agreed to HIV testing on a named or anonymous
basis. HIV period prevalences for antenatal clinic
attenders and women having termination of preg-
nancy tested in Dundee were 0-13% and 0 85%
respectively, and for antenatal clinic attenders
tested in Edinburgh 0-26%. For those at "low risk"
rates for antenatal clinic attenders and women
having termination of pregnancy in Dundee were
0-11% and 0-13%, and for antenatal clinic attenders
in Edinburgh 0-02%. In Dundee HIV prevalence
among women having a termination of pregnancy
(0.85%) was significantly greater than that among
antenatal clinic attenders (0-13%).
Conclusions-HIV infection is undoubtedly

occurring among women at "low risk," and it is clear
that a policy ofselective testing ofthose at only "high
risk" is inadequate for pregnant women living in
areas of high prevalence such as Edinburgh and
Dundee. Moreover, when studying pregnant popu-
lations in such areas there is the need to include
those having a termination of pregnancy.

Introduction
In 1986 HIV seroprevalence rates of 51% and 40%

respectively were reported among groups of injecting
drug misusers in Edinburgh' and Dundee.2 The vast
majority of injecting drug misusers are heterosexual,
and about one third are women.3 Thus potential exists
for the spread of HIV from those at special risk of
infection into the heterosexual population previously
regarded as being at little or no risk. Since all pregnant
women have experienced heterosexual activity, are
within the age group most commonly associated with
HIV infection, and have blood taken routinely in
connection with their pregnancy this group was con-
sidered a suitable surrogate for the study ofHIV in the
heterosexual population as a whole.

Although use of unlinked anonymous testing4 was
considered at the planning stage, voluntary testing on
a named or anonymous basis was selected as the
preferred working option. This choice was made to
permit the collection of risk category information to

determine whether infection was occurring among, or
outwith, those at particular risk. At that time (1987)
the principle of linking limited risk data with unlinked
anonymous testing results had not been established
and, furthermore, there was still considerable resist-
ance to the introduction of unlinked anonymous
testing both in society generally and in the medical and
nursing professions particularly. The study was fully
operational from its commencement, in November
1988 in Dundee and in December 1988 in Edinburgh.5
This report incorporates the findings for the period till
July 1990, when the investigation was completed.

Subjects and methods
Women eligible for entry and thus invited to

participate in the study were as follows:
Edinburgh-We invited all women who planned to

continue their pregnancy and who attended the three
clinics (Royal Infirmary and Eastern General and
Western General Hospitals) which serve the antenatal
population of the city of Edinburgh.
Dundee-We invited all women (a) who planned to

continue their pregnancies and who attended the one
clinic (Ninewells Hospital) which serves the antenatal
population of the city of Dundee, and (b) who were
admitted for termination of pregnancy to the gynae-
cology wards of Ninewells Hospital which, for women
having termination of pregnancy, serve the pregnant
population not only of Dundee but also of the outlying
rural areas of Angus and north Fife. Excluded from
this group were women who initially attended the
antental clinic and were invited into the study at that
time but then went on to have a termination of
pregnancy. Although the catchment area of the termi-
nation of pregnancy group was slightly more extensive
than that for women attending antenatal clinics,
both population denominators included the city of
Dundee.

For all antenatal clinic attenders the invitation to
enter the study was made initially in writing, with an
explanatory letter accompanying the posted antenatal
clinic appointment slip, and later orally by a study
midwife at the antenatal clinic. For women having a
termination of pregnancy, invitation to enter followed
hospital admission. Pregnant women were asked to
provide a blood sample to be tested either on a named
(with pre-test and post-test counselling as required) or
an anonymous basis and to complete a short question-
naire concerning risk behaviour. Those women who
opted to have a named test and were found thereby to
be HIV antibody positive were interviewed in depth to
reassess their risk factor status.

Accordingly, pregnant women could be categorised
as named, anonymous, or non-participant-that is,
who declined to have either a named or an anonymous
test. Reasons for non-participation included refusal to
give consent, inability to give consent owing to poor
comprehension or religious restriction, and inability or
unwillingness to give blood for a variety of reasons.
Also included were a small number of pregnant women
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who, following invitation into the study, did not attend
an antenatal clinic before delivery.

It is important to note that the HIV test results of
antenatal clinic attenders did not always relate to
women who delivered a live child since it is usual for
some of them eventually to have a termination of
pregnancy-perhaps as a result of finding out they are
HIV infected-a late spontaneous abortion, or a still-
birth.
The questionnaire asked the study participant if,

since 1977, she had ever injected drugs, had experi-
enced sexual risk in central Africa, had had an injection
or blood transfusion in central Africa, or had had, to
her knowledge, a sexual partner with the above risk
factors or a sexual partner who was a bisexual male,
haemophilic, or HIV antibody positive. If any of these
risk factors was indicated the respondent would be
considered as "high risk" and if not as "low risk." All
questions required either a "yes" or a "no" response.
Women having a named test-In both Edinburgh and

Dundee, for those women opting to have a named test
the questionnaire information was linked with the test
result. Those already known to be HIV antibody
positive were included for study and regarded as
having had a named test.
Women having an anonymous test-For those women

opting to have an anonymous test patient identifiers
were not recorded on the blood sample or the question-
naire. In Dundee, although the test result was not
linked with its corresponding questionnaire, it could
be identified as belonging to a study participant who
was classified either as high risk or as low risk. Those
specimens from women at high risk were marked with
a green label and those from women at low risk were
unmarked. In Edinburgh for those who chose to be
tested anonymously the study procedure did not
permit any linkage between risk information and test
result.

Participating laboratories tested serum samples by
means of a standardised enzyme linked immuno-
sorbent assay (ELISA) (Wellcome) and any found to be
reactive were subjected to a further ELISA (Abbott)
followed by a western blot confirmatory test.

Results
STUDY PARTICIPATION

The distributions of those women having a named
test, having an anonymous test, or not participating
in the study are shown in the figure. Over the 21
month study period little variation occurred in these
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No No %Pos-
tested positive itive

Antenatal clinic attenders
Dundee:
Low risk (named) 3 486 3 0 09
Low risk (anonymous) 1 064 2 0-19

4550 5 0-11
High risk (named) 101 0 0
High risk (anonymous) 42 1 2-4

143 1 0 70

Total 4693 6 0-13

Terminations ofpregnancy
Dundee:
Low risk (named) 49 0 0
Low risk (anonymous) 1 458 2 0-14

1507 2 0-13
High risk (named) 13 lot 76 90
High risk (anonymous) 15 1 6 70

28 11 39 30

Total 1535 13 0 85

Antenatal clinic attenders
Edinburgh:
Low risk (named) 8 394 2 0-02
High risk (named) 167 23t 13-80
High and Low risk (anonymous)* 2 460 4 0-16

Total 11021 29 0-26

*Risk status not differentiated for those choosing to have anonymous test.
tAll 10 previously known to be infected with HIV.
t22 of 23 previously known to be infected with HIV.

proportions. For antenatal clinic attenders the non-
participation rates in Edinburgh and Dundee were
almost identical at 9 0% and 9-6% respectively. How-
ever, when comparing antenatal clinic attenders and
women having termination of pregnancy in Dundee
considerable differences were apparent. Termination
of pregnancy had an extremely low non-participation
rate (3 4%) compared with 9-6% among antenatal
clinic attenders (p<0 0001; X2=6l), and a very high
proportion ofwomen having termination of pregnancy
(93 2%) compared with 21-3% among antenatal clinic
attenders who opted for anonymous testing.
For antenatal clinic attenders and women having

termination of pregnancy tested in Dundee those at
high risk were no more likely to have an anonymous
test (57/2579; 2 2%) than those having a named test
(104/3639; 2 9%). Ten "high risk" women admitted
for termination of pregnancy who were known already
to be HIV infected were excluded from this analysis
since they had no choice over named versus anony-
mous testing.

SEROPREVALENCE

HIV period prevalences (November 1988 to July
1990) for antenatal clinic attenders and women having
termination of pregnancy tested in Dundee were
0-13% and 0 85% respectively. For antenatal clinic
attenders tested in Edinburgh the period prevalence
(December 1988 to July 1990) was 0-26% (table).

Women at lozv risk
Of women declaring no risk factors either for

themselves or for their sexual partners, past and
present (that is, low risk), period prevalence rates for

1477 antenatal clinic attenders and women having termina-
(93.2%) tion of pregnancy tested in Dundee were 0-11% and

0-13%, and for antenatal clinic attenders tested in
Edinburgh 0-02%. Of the nine infected women where
low risk was indicated, five were tested on a named
basis and four anonymously. All five who were
informed of their seropositive status were found still to
be at low risk after follow up interview. For low risk

53 women in Dundee significant differences in sero-
(14%) prevalence were not found when antenatal clinic

s of attenders were compared with women having termina-
tion of pregnancy and when named test results were
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compared with those obtained anonymously. In
addition, although the rate of HIV among low risk
women who had a named test in Dundee (0-09%) was
greater than that among the equivalent group in
Edinburgh (0 02%), this difference was not significant.

Women at high risk
Of the 338 pregnant women in Edinburgh and

Dundee considered to be at high risk, 68 (20- 1%) were
injecting drug misusers. Of the non-injecting drug
misusers, 23 were sexual partners of people (some of
whom were injecting drug misusers) known to be HIV
positive, 140 were sexual partners of injecting drug
misusers alone, 49 were sexual partners of bisexual
men alone, six were sexual partners of haemophilic
men alone, two were sexual partners of both bisexuals
and injecting drug misusers, and 50 had exposure
relating to central African origin alone.
Ofthe 23 infected high risk antenatal clinic attenders

in Edinburgh, 15 were injecting drug misusers and
eight were sexual partners of injecting drug misusers.
Only one of the 23, an injecting drug misuser, was
previously not known to be infected with HIV. The
one infected high risk antenatal clinic attender in
Dundee was detected by anonymous testing and thus
her exact risk was unknown. Of the 11 infected women
at high risk admitted for a termination of pregnancy in
Dundee, 10 were injecting drug misusers previously
known to be HIV infected and one was detected
anonymously.
A striking difference between the rate of HIV

infection among named high risk antenatal clinic
attenders in Edinburgh (23/167) and that for the
equivalent group in Dundee (0/101) was apparent.
This could mainly be explained by the decisions that
were made by those previously known to be infected
with HIV over the outcome of their pregnancies. In
Dundee all 10 of these had a termination of pregnancy
and did not attend the antenatal clinic. In Edinburgh
although women having termination of pregnancy
were not included in the study, and thus information
on them was not available, 22 previously known HIV
infected women who were planning to continue their
pregnancies were seen as antenatal clinic attenders.
This suggests that decisions on the outcome of preg-
nancy in women who know they are HIV antibody
positive can vary considerably in different centres.

Women having termination ofpregnancy versus antenatal
clinic attenders in Dundee

In Dundee for high risk and low risk groups
combined the prevalence of HIV among women
admitted for termination of pregnancy (0 85%) was
significantly greater than that among antenatal clinic
attenders (0-13%; -p<0-001, X2= 19 0). This finding
must be interpreted with caution, not only because 10
of the women admitted for termination of pregnancy
were already known to be infected with HIV but also
because all antenatal clinic attenders did not neces-
sarily continue their pregnancies to term. Nevertheless,
13 of 19 (68 4%) infected women would not have been
accounted for if those admitted for termination of
pregnancy had not been included in the investigation.

Discussion
Previous attempts to gauge, on a voluntary basis, the

spread of HIV in antenatal populations in the United
States6 and in the United Kingdom' have proved
difficult owing to a lack of participant compliance. In
contrast, a large scale voluntary (named testing) ante-
natal HIV monitoring service in Stockholm met with a
very high rate of acceptance (99%)8

For women in Dundee having a termination of
pregnancy the non-participation rate of only 3-4% and

the exceptionally high proportion (93-2%) opting for
an anonymous test might be attributable to the special
circumstances of the termination of pregnancy patient
compared with the antenatal clinic attender; the
former was invited into the study while in the ward just
before the trauma oflosing her baby, whereas the latter
received an invitation first in the post and then again at
the clinic, but both times when she was planning to
continue her pregnancy. These factors might be
responsible for the lower non-participation rate in the
termination of pregnancy group. The high proportion
of women admitted for termination of pregnancy
opting for an anonymous test might be explained if a
London group's observation9 is applicable elsewhere-
namely, that pregnant women have reduced interest in
knowing their serological status if such knowledge is
not to have any bearing on the pregnancy's outcome.

For both Edinburgh and Dundee 91% of antenatal
clinic attenders volunteered to cooperate in the present
investigation on either a named or an anonymous
basis. Though a 9% non-participation rate introduces
potential for bias, we believe that the risk factor infor-
mation obtained by the voluntary testing approach has
justified its use. Without this information the investi-
gation's principal aim, of identifying the extent ofHIV
infection in a heterosexual population whose behaviour
or that of sexual partners did not put members at
particular risk of infection, could not have been
achieved. Not only has the study shown that HIV
infection is undoubtedly occurring among pregnant
women in Edinburgh and Dundee who present them-
selves as low risk, but also it has established baseline
figures (0- 1% and 0 13% for antenatal clinic attenders
and women having termination of pregnancy in
Dundee, and 0-02% for antenatal clinic attenders
in Edinburgh) from which any future changes in
seroprevalence can be measured. This finding also
confirms the danger of not identifying women infected
with HIV if a policy of selective testing, of those at
high risk only, is adopted in an area of high HIV
prevalence. '
While these and other valuable epidemiological data

have resulted from the study, benefits to the patients
and perhaps to their attendants have accrued from the
knowledge of the subjects' serological status. Decisions
can be made on the future of the pregnancy and the
care of the potentially infected infant. Furthermore, as
understanding increases over the role of antiviral
therapy in the prevention of clinical manifestations"
and possibly of maternal-fetal transmission'2 of HIV,
identification of the serostatus of pregnant women will
become of increasing importance.

In an area of high HIV prevalence voluntary testing
should run in parallel with unlinked anonymous
testing since the former provides risk category infor-
mation in addition to clinical benefit, and the latter
reduces potential for participation bias. 'I Failing
this, an unlinked anonymous testing approach similar
to that adopted for the study of genitourinary clinic
attenders in centres throughout the United Kingdom'5
should be considered since it permits the collection of
limited risk category information.

Unlinked anonymous testing of neonatal metabolic
screening (Guthrie) cards is being conducted currently
on a Scotland-wide basis'6 and is particularly effective
to detect the existence of HIV in parts of the country
which have not been considered previously to be
affected. However, in areas of high prevalence, as in
Dundee and Edinburgh, more in depth methods are
needed to monitor changes in prevalence in both high
risk and low risk groups and among women having
termination of pregnancy. The considerable potential
for misjudging the extent of HIV infection if child-
bearing women only are to be tested, using the Guthrie
card technique, is illustrated by the findings of this
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and other studies'" involving women who undergo
termination of pregnancy. Thus to complement the
existing neonatal study unlinked anonymous testing
of blood grouping specimens'8 from antenatal clinic
attenders and women having termination of pregnancy
is planned in Edinburgh and Dundee for the near
future, using a methodology which permits the collec-
tion of limited risk category information.
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Abstract
Objective-Comparison of day hospital atten-

dance and home physiotherapy for stroke patients
leaving hospital to determine which service pro-
duces greater functional and social improvement for
the patient, reduces emotional stress for the care
giver, and lessens the need for community support.

Design-Stratified, randomised trial of stroke
patients attending day hospital two days a week or
receiving home treatment from a community physio-
therapist. The six month assessment results are
reported in this paper.

Subjects-Patients over 60 years old resident
within the Bradford metropolitan district discharged
home after a new stroke with residual disability.
Setting-Four day hospitals in two health authori-

ties and domiciliary work undertaken by experienced
community physiotherapists.
Main outcome measures-Barthel index, func-

tional ambulatory categories, Motor Club assess-
ment, Frenchay activities index, and Nottingham
health profile were used. Carers' stress was indicated
by the general health questionnaire. Treatment given
and community care provided were recorded.
Results-Of 124 patients recruited, 108 were avail-

able for reassessment at six months. Both treatment
groups had significantly improved in functional
abilities between discharge and six months. The

improvements were significantly greater for patients
treated at home (Mann-Whitney test; Barthel index,
median difference 2 (95% confidence interval 0 to 3)
p= 0-01; Motor Club assessment, median difference 2
(I to 5), p=O Ol). The home treated patients received
less treatment (median difference 16 (11 to 21)
treatments, p<O001). More than a third ofpatients in
both groups showed depressed mood, and a quarter
of care givers were emotionally distressed.
Conclusions-Home physiotherapy seems to be

slightly more effective and more resource efficient
than day hospital attendance and should be the
preferred rehabilitation method for aftercare of
stroke patients. New strategies are needed to address
psychosocial function for both patients and care
givers.

Introduction
Discharge from hospital can be a time of stress for

stroke patients and their families. Feelings of despair
and rejection' may be compounded by poor liaison
between hospital and community services. The provi-
sion of aftercare to support the patient after hospital
discharge is therefore an important component of
stroke management and aims to ameliorate the long
term adverse effects of stroke that have been reported
for patients and their main carers.2 3
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