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Abstract
Objective To compare the effectiveness of touch
screen system with information leaflet for providing
women with information on prenatal tests.
Design Randomised controlled trial; participants
allocated to intervention group (given access to touch
screen and leaflet information) or control group
(leaflet information only).
Setting Antenatal clinic in university teaching
hospital.
Subjects 875 women booking antenatal care.
Interventions All participants received a leaflet
providing information on prenatal tests. Women in
the intervention arm also had access to touch screen
information system in antenatal clinic.
Main outcome measures Women’s informed decision
making on prenatal testing as measured by their
uptake of and understanding of the purpose of
specific tests; their satisfaction with information
provided; and their levels of anxiety.
Results All women in the trial had a good baseline
knowledge of prenatal tests. Women in the
intervention group did not show any greater
understanding of the purpose of the tests than
control women. However, uptake of detailed anomaly
scans was significantly higher in intervention group
than the control group (94% (351/375) v 87%
(310/358), P = 0.0014). Levels of anxiety among
nulliparous women in intervention group declined
significantly over time (P < 0.001).
Conclusions The touch screen seemed to convey no
benefit over well prepared leaflets in improving
understanding of prenatal tests among the pregnant
women. It did, however, seem to reduce levels of anxiety
and may be most effective for providing information to
selected women who have a relevant adverse history or
abnormal results from tests in their current pregnancy.

Introduction
Informed choice has been an important component of
health care in the United Kingdom for almost a
decade.1 2 One area in which this principle has long been
applied is prenatal testing. Specific initiatives have been
launched to promote women’s awareness of best
evidence on the effectiveness of specific tests and active
participation in decisions about their care.3 The number

of conditions for which screening is offered continues to
grow rapidly, and women consequently face increasingly
complex decisions.4 Studies have illuminated many
dimensions to this complexity, including the profes-
sional and organisational barriers to informed choice,3

the huge variations in the scope and accuracy of
information given,5 and the problem of receiving unso-
licited and unanticipated information from screening.6

What is also clear is that informed choice depends on an
effective partnership between the user, the provider and
the communication medium.

Throughout the NHS, efforts are being made to
evaluate traditional methods of conveying information,
such as leaflets, and to develop and assess new
approaches. This paper reports the results of a recent
trial to evaluate a touch screen information system for
providing information on prenatal tests to women. The
primary hypothesis was that access to the system would
improve women’s informed decision making regarding
prenatal tests over and above that achieved by access to
an information leaflet alone.

Participants and methods
Study population and setting
Women attending a booking appointment at one of the
five antenatal clinics at Aberdeen Maternity Hospital
from April 1997 until January 1998 were invited to par-
ticipate. This large teaching hospital had 4734 deliveries
in 1997. The five clinics encompassed women with high
and low risk pregnancies. We obtained consent for the
trial from the Grampian Health Board and University of
Aberdeen Joint Ethical Committee.

Assignment
Women were initially contacted by post and, along with
their booking appointment, were given a baseline ques-
tionnaire to complete before coming to clinic. At their
booking, the women were approached by a research
midwife for their verbal consent to participate in the
trial. Completed baseline questionnaires were collected,
or, if necessary, a further copy was given for the woman
to answer at the clinic. Once they had given consent, the
women were randomised on a 1:1 ratio into the
intervention (touch screen and information leaflet) or
control (leaflet only) group. Allocation was made by the
research midwife opening consecutive, sealed, opaque
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envelopes. The randomisation schedule was prepared by
AK, who was not involved in recruiting.

Interventions
Both groups of women were given the information
leaflet on prenatal tests developed specifically for the
trial. Information leaflets already available in the ante-
natal clinic gave similar information to that provided
by the touch screen information system, but none of
these matched its scope and detail. The touch screen
had been developed by three of the investigators (PS,
NS, NH) over the previous two years.7 8 It was a menu
driven system with information organised into eight
main topics and included video clips and voice overs.
Patients accessed the information by means of a touch
screen display (fig 1), which is operated by pressing the
display with a finger, that was located in the antenatal
clinic waiting area. Use of the touch screen was limited
to women in the intervention group by means of a
password. Privacy in using the system was enhanced by
the availability of microphone headsets.

Outcomes measured
The primary outcome assessed in the trial was
women’s informed decision making on prenatal
testing, as measured by their uptake and understand-
ing of the purpose of five tests (ultrasound scan at
booking, serum screening, detailed anomaly scan,
amniocentesis, and chorionic villus sampling). Second-
ary outcomes included the women’s satisfaction with
the information they received and their anxiety levels.

To assess the women’s understanding of prenatal
tests we gave them questionnaires for self completion at
baseline, at around 16 weeks’ gestation (after they had
accepted or rejected serum screening), and at around 20
weeks’ gestation (after they had accepted or rejected a
detailed anomaly scan). The questionnaires asked a
similar range of questions and were developed from
validated schedules of previous studies9 10 and two focus
group discussions. The baseline questionnaire was
returned by women at recruitment, whereas the other
two were sent and returned by post. We sent one
reminder after two weeks if we had not received a reply.
The women’s understanding of prenatal tests was
assessed with multiple choice questions, which asked
them to look at eight principal reasons for testing and to
indicate which of six possible tests were conducted for
each purpose (see fig 2). The responses were analysed as
a dichotomous variable (correct or incorrect). We used
the Spielberger state-trait anxiety inventory (STAI)11 to
assess anxiety levels, with the A-state component admin-
istered in all three questionnaires and the A-trait
included in the first and last questionnaires.

Statistical analysis
We estimated that we needed a sample size of 1000
women, 500 in each arm, to give 90% power to detect
at the 5% significance level a difference of 10% in the
proportion of women with an understanding of the
reasons for serum screening indicative of informed
decision making. This calculation assumed a baseline
of 60% of the sample being informed9 and allowed for
5-10% to drop out.

All data from the questionnaires were entered into
the trial database. We conducted quality control checks
on a random sample of 10% of the questionnaires.
Statistical analysis was by spss12 on an intention to
treat basis. We used independent and paired t tests to
compare continuous variables after checking for normal
distribution. We compared the outcome variables for the
two groups using the ÷2 test and McNemar’s test for
paired data. We give significance levels of differences,
and 95% confidence intervals. We used logistic
regression to assess understanding of prenatal tests, after
adjusting for important confounding factors such as
parity and education.

Results
Recruitment—In total, 1477 women were identified

as potential participants, of whom 1050 were found to
be eligible and consented to take part (fig 3). Of the
427 who did not participate, 147 were ineligible and
280 did not consent. Of the 1050 participants, 670
(64%) returned all three questionnaires, 743 (71%)
responded to only the first two questionnaires, and 710
(68%) responded to only the first and last question-
naires. Among the 875 women included in the baseline

Fig 1 Menu display of options available on touch screen system. (Other views of system are
available on the BMJ ’s website)

Section E

Most women are offered various tests during pregnancy. In this section, we would like to ask what
you think the reasons are for these tests.

For each of the reasons* set out below, please tick which tests you think are normally carried out.

E 1.

* Women also asked (in same format as above) to indicate which tests are carried out for each of the
following reasons:
•  To check the development of the baby
•  To find out the sex of the baby
•  To check if the baby has Down's syndrome
•  To check for multiple births
•  To check the growth of the baby
•  To check if the baby has spina bifida

1

2

3

4

5

7

8

6

X rays

Booking/ first visit
ultrasound scan

Detailed ultrasound scan

Blood tests

Amniocentesis

None

Don't know

Chorionic villus sampling

Please tick all that apply
To check the expected date of delivery (your due date)

ABOUT TESTS DURING PREGNANCY

Fig 2 Extract from questionnaire used to assess women’s understanding of prenatal tests
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analysis, there were no significant differences between
the characteristics of the intervention and control
groups (see extra table on BMJ ’s website for details),
and there were no major differences in the characteris-
tics of the 175 women who did not return the baseline
questionnaire and those who did. There were no
significant differences between the two groups with
regard to the characteristics of the women lost to
follow up, nor the reasons for or rate of loss.

Use of touch screen and information leaflet—Similar
numbers of women in the intervention and control
groups reported reading the information leaflet fully
(218/380 (57%) and 234/381 (61%) respectively), and
12% in both groups indicated that they had only
glanced at it. With regard to the touch screen, 32/374
(9%) women reported that they had never used it, and
342 women (91%) had used it at least once.

Views on prenatal testing—In the baseline question-
naire similar proportions of women in both groups
reported that they would accept most tests if offered.
The highest level of acceptance was for detailed
anomaly scans (98% (405/415) of intervention group,
97% (381/394) of control group), and the lowest
acceptance for amniocentesis (40% (160/399) and
42% (163/386) respectively). The only difference in the
second questionnaire (after the women had been given

information on prenatal testing) was that the
acceptability of amniocentesis had increased signifi-
cantly in both groups (McNemar’s test, P = 0.030).

Uptake of tests—Fewer than 1% of women did not
receive any prenatal tests. Table 1 shows that the only
significant difference between the two groups was that
more women in the intervention group underwent
detailed anomaly scanning (94% v 87%, P = 0.0014).

Understanding of prenatal tests—In the baseline
questionnaire women showed a high level of under-
standing of which prenatal tests were carried out for
specific reasons, with the exception of chorionic villus
sampling. Comparisons of baseline responses with those
given by the same women in the second questionnaire
showed significant improvements in knowledge for both
groups (table 2). The logistic regression confirmed this,
with no apparent greater gain in knowledge among
women in the intervention arm.

Satisfaction with information—Both groups reported
high levels of satisfaction with the information leaflet,
with over 95% indicating that they would recommend
the leaflet to other pregnant women. A similar
percentage of the women in the intervention arm
reported that they would recommend the touch
screen, and over a third (132/347) indicated a
preference for the touch screen over the leaflet, while a
quarter (91) indicated no preference, a fifth (72)
preferred the leaflet, and the rest (52) were “not sure.”

Anxiety levels—Table 3 shows the results of the Spiel-
berger state-trait anxiety inventory. Compared with the
results in the baseline questionnaire, both the A-state
and A-trait components of the inventory measured in
the third questionnaire had declined significantly in the
intervention group, mainly among nulliparous women.

Discussion
Antenatal screening is one of the most intensively
researched subjects with regard to information for
women and their informed choice.13 The principles of

Women invited to participate
at booking appointment (n=1477)

Control group (n=526) Intervention group (n=524)

Baseline questionnaire

Did not participate (n=427)
 Declined (n=280)
 Ineligible (n=147)
   (65 booked late in pregnancy,
   38 miscarried, 40 did not
   attend clinic)

Returned (n=430)
Dropped out (n=96)
  (5 women miscarried)

Baseline questionnaire
Returned (n=445)
Dropped out (n=79)
  (12 women miscarried)

Second questionnaire
Returned (n=382)
Dropped out (n=48)

Second questionnaire
Returned (n=389)
Dropped out (n=56)

Third questionnaire
Returned (n=358)
Dropped out (n=24)

Third questionnaire
Returned (n=376)
Dropped out (n=13)

Randomisation
(n=1050)

Fig 3 Progress of participants through trial

Table 1 Prenatal tests undergone by pregnant women randomised to control group
(information leaflet on prenatal tests) or intervention group (leaflet plus touch screen
information system). Values are numbers (percentages) unless stated otherwise

Prenatal test
Control group

(n=358)
Intervention group

(n=375)*
% difference

(95% CI) P value

None 3 (1) 3 (1) 0 (−1 to 1) 0.954

Ultrasound scan at booking 292 (82) 305 (82) 0 (−5 to 6) 0.936

Serum screening 210 (59) 226 (60) −1 (−6 to 9) 0.658

Detailed anomaly scan 310 (87) 351 (94) −7 (−11 to −3) 0.001

Amniocentesis 25 (7) 35 (9) −2 (−6 to 2) 0.246

Chorionic villus sampling 0 2 (1)

*One case excluded from analysis (data missing).

Table 2 Knowledge of pregnant women about which prenatal tests are undertaken “to check the development of the baby,” before
and after they were given information leaflet on prenatal tests (control group) or leaflet plus access to touch screen information
system (intervention group). Values are numbers (percentages) unless stated otherwise

Prenatal test*

Control group (n=361) Intervention group (n=374)

Before
information†

After
information‡

P value of
difference

Before
information†

After
information‡

P value of
difference

Detailed anomaly scan 311 (86) 347 (96) <0.001 348 (93) 357 (96) >0.05

Blood test 237 (66) 267 (74) 0.008 246 (66) 293 (78) <0.001

Amniocentesis 201 (56) 231 (64) 0.004 228 (61) 251 (67) 0.042

Chorionic villus sampling 111 (31) 135 (37) 0.009 121 (32) 150 (40) 0.002

*Results for x ray and ultrasound scans at booking in were non-significant. †Results from first questionnaire (at baseline).
‡Results from third questionnaire (at ∼20 weeks’ gestation).
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equity and quality, so well accepted in screening
programmes, are now advocated for the process of giv-
ing information,4 but researchers have shown that one
of the most serious obstacles to this is health
professionals providing the information.3 14 Touch
screen information systems have the potential to
reduce this barrier by providing consistent information
and by being patient driven, thus enabling pregnant
women to control information overload.15 Like all new
technologies, however, they should be subject to rigor-
ous evaluation.

The touch screen evaluated in this trial conferred
no additional benefit to that provided by the more tra-
ditional method of an information leaflet. It could be
argued that only small effects could be expected in well
educated pregnant women whose baseline level of
knowledge and “compliance” with prenatal testing are
already high. As found in other studies,9 16 both groups
of women in our study showed improvements in their
knowledge, albeit from a high starting point, which
highlights women’s receptiveness to information given
during pregnancy and, thus, the importance of making
it appropriate and reliable.

Interestingly, we observed a significant increase in
the uptake of detailed anomaly scanning in the
intervention group, and other studies comparing
information provided by different methods have noted
differential uptake of ultrasonography.15 17 In the case
of our touch screen, the use of video clips to show what
can be gained from a detailed scan might have helped
to reassure women and increase their desire for this
investigation.

Women’s anxiety
Our trial involved an unselected group of pregnant
women, and in such a predominantly healthy
population we found, as have other researchers,15 that
the information provided did not raise anxiety. In fact,
one apparent benefit of the touch screen was to reduce
levels of anxiety. The mean score for the A-state
component of the Spielberger state-trait anxiety inven-
tory declined significantly, but we also found a
significant fall in the mean score for the A-trait compo-
nent, which is supposed to remain stable over time.11

Other studies have noted this instability in the A-trait
when the inventory is applied during pregnancy,18 19

and this effect warrants further investigation. In
particular, we need to find the extent to which reduced
anxiety could be replicated in a selected group of
women with a previous adverse outcome or an abnor-
mal finding from prenatal screening.

Limitations of study
Our findings should be interpreted in the light of two
limitations: loss to follow up and the potential for
contamination between groups. As with most longitudi-
nal data collection, there was attrition of the number of
participants from the point of recruitment to comple-
tion of the trial. Although this reduces the statistical
power of the study, sub-group analysis showed no major
differences in the characteristics of those women who
did or did not complete all three questionnaires. As the
participants were attending the same antenatal clinics it
was not feasible to totally eliminate the risk of contami-
nation between the intervention and control groups,
with controls possibly observing the touch screen while
it was being used. However, as we had introduced a pass-
word system for accessing the touch screen and pro-
vided microphone headsets, together with the need to
stand right in front of the screen in order to see the
images, contamination is likely to have been minimal.

Future studies
Further evaluations of this technology should also
consider costs. The touch screen evaluated in this trial
incurred initial development costs in 1994-5 of about
£25 000, and additional costs can be envisaged in
terms of maintenance of hardware and updating of
information. A commitment to providing evidence
based information must remain the major rationale for
any future investment in computer technology.

Table 3 Anxiety levels of pregnant women before and after they were given information leaflet on prenatal tests (control group) or
leaflet plus access to touch screen information system (intervention group). Values are mean scores for Spielberger state-trait anxiety
inventory unless stated otherwise

Control group (n=317) Intervention group (n=332)

Before
information*

After
information† Difference (95% CI) P value

Before
information*

After
information† Difference (95% CI) P value

All women

A-state 35.15 35.67 −0.52 (−1.54 to 0.50) 0.317 35.58 34.20 1.38 (0.50 to 2.28) 0.002

A-trait 36.87 37.38 −0.51 (−1.31 to 0.28) 0.204 37.12 35.41 1.71 (0.87 to 2.56) <0.001

Nulliparous women (n=155) (n=164)

A-state 36.03 35.97 0.06 (−1.39 to 1.49) 0.947 36.42 34.22 2.20 (0.93 to 3.47) 0.001

A-trait 37.55 37.86 −0.31 (−1.45 to 0.82) 0.582 37.73 35.10 2.63 (1.38 to 3.88) <0.001

Parous women (n=162) (n=168)

A-state 34.30 35.37 −1.07 (−2.53 to 0.39) 0.150 34.77 34.17 0.60 (−0.65 to 1.84) 0.348

A-trait 36.22 36.93 −0.71 (−1.83 to 0.42) 0.218 36.52 35.71 0.81 (−0.32 to 1.95) 0.158

*Results from first questionnaire (at baseline). †Results from third questionnaire (at ∼20 weeks’ gestation).

Key messages

+ Throughout the NHS, efforts are being made to evaluate
traditional methods of conveying information to patients, such as
leaflets, and to develop and assess new approaches

+ This study compared the effectiveness of a touch screen system
with a well designed leaflet at providing women with information
on prenatal tests

+ The touch screen conferred no additional benefits over the leaflet
when applied to an unselected population of pregnant women

+ Nulliparous women showed reduced anxiety levels after access to
the touch screen, but further research is needed on the
measurement of anxiety during pregnancy
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Commentary: Evaluating electronic consumer health material
Jeremy Wyatt

Consumer health material consists of specific content
presented in a variety of formats and is of increasing
importance to health services.1 Electronic material—
including computer programs, web resources, and
conventional or interactive video—allows a much wider
range of formats for presenting content to consumers.
Changing the format while retaining the same content
may alter decisions,2 so such electronic systems need to
be evaluated.

The best research design depends on the question. If
we are interested in format then a randomised trial is
needed in which controls receive the same content pre-
sented in the usual format—paper or verbal. If the
research question concerns the impact of improved
content, controls should receive the same format but
with normal content. To answer a pragmatic question
(Which material is better?) controls should receive the
best paper leaflet, but no inference can then be drawn
about the relative contributions of improved content or
electronic format.

When information systems are evaluated it is often
necessary to take a broader view. For example, in this
trial, control patients could have been influenced by
the touch screen system if they borrowed a password,
looked over the shoulder of a woman using the system,
or chatted to women in the intervention group in the
antenatal clinic or class. The solution to such “contami-

nation” is a cluster randomised trial3—randomising
clinics, health centres, or districts rather than patients.
This also avoids the need for passwords and unreliable
randomisation with sealed envelopes.4

In this trial, baseline knowledge was high (47% of
participants had received higher education) so only
minor improvements could ever be shown—a ceiling
effect.5 Evaluators should seek out a group who are not
so well informed but are able to use the novel
information system. Although it may seem necessary
to balance study groups for baseline knowledge, cluster
designs make this difficult and large studies make it
unnecessary.6

In this trial an impressive 91% of women in the
intervention group used the touch screen system, but
in most other trials this figure will be lower.
Investigators should avoid comparing outcomes in
those who did use the system with those who did not.
As in this trial, analysis should be by “intention to pro-
vide information.” However, only 70% of participants
were followed up, leaving 148 who used the touch
screen but whose knowledge or attitudes may conceiv-
ably have worsened. Investigators should vigorously
pursue all participants and aim for minimum follow up
of 80% by keeping questionnaires short and making
only essential measures.

Information in practice
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Jeremy Wyatt
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Management Centre
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The benefits of the touch screen system in this trial
may have been underestimated by contamination and
high baseline levels of knowledge. Graham and
colleagues rightly state that: “Like all new technologies,
these devices should be subject to rigorous evaluation.”
With limited evidence of benefit for these expensive
tools over well designed leaflets, they seem to fit best
into the National Institute for Clinical Excellence
(NICE) category C: for NHS use only in the context of
rigorous research studies.7
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Editorial by Carnall

Managing information overload: developing an electronic directory
General practitioners need convenient access to a wide
range of accurate information to support clinical prac-
tice.1 The sheer volume of such information works
against doctors quickly locating the information they
want.2 This problem has stimulated interest in electronic
methods of organising and accessing information.3

With this in mind, we developed a centralised infor-
mation service and electronic directory of healthcare
services for general practitioners in the Brighton, Hove,
and Lewes areas of East Sussex. We constructed the
directory using WAX Active Library software
(www.medinfo.cam.ac.uk/wax), which was designed
specifically for use in primary care. We asked all the
major healthcare trusts, service providers, and commu-
nity and social services organisations in the region to
provide details of their services, contact information,
and relevant clinical guidelines, policies, and referral
procedures. We used existing directories where possible,
but the directory was compiled predominantly from
scraps of publicly available information and supple-
mented with new information written for the purpose.
Very little of the directory content was provided
electronically, which necessitated resource-intensive
manual scanning of documents and text conversion
before they could be added to the directory.

Despite perceptions of an abundance of infor-
mation, most available information was of poor quality
or not in a format that allowed for easy use by general
practitioners. Other problems we faced during the
directory’s development included
x Little awareness among health agencies of the
importance of good quality information
x Little appreciation among trusts of the value of pro-
moting their services and referral procedures to general
practitioners
x Some reticence towards openly sharing information,
often expressed as a fear of potential misuse
x Information related to healthcare services was largely
non-existent
x Generally poor computerisation in general practices.

The pilot study involved installing the directory on
66 personal computers in 10 self selected local surger-
ies. Thirty (45%) of the computers were used solely by
general practitioners, who accounted for the highest
level of directory use. Average daily use by all users dur-

ing the pilot was 2.3 occasions per computer (range
1.2-7.2). The information categories that were most fre-
quently accessed related to hospital trusts, social
services departments, voluntary agencies, and local
practitioners (comprising 82% of all content viewed).
Use was highest among individuals who received train-
ing in the directory’s use. Participants were positive
about the directory’s comprehensiveness, local rel-
evance, simplicity of use, and speed and efficiency in
accessing information when needed. In most cases
users were able to locate the required information in
15-30 seconds.

After the pilot’s success, the directory was made
available free of charge to local practices, with quarterly
updates (on CD Rom). There are plans to extend the
service.

Senior healthcare managers in our region now
publicly espouse the benefits of a central information
service for primary care. The reasons for this shift are
twofold. Firstly, since using the electronic directory,
many general practitioners have brought pressure to
bear on their local trusts to improve the quality of their
information. Secondly, having a demonstrable product,
instead of what was once little more than a theoretical
vision, means that individuals can now appreciate
firsthand its practical applications at the clinical
coalface.

These small advances notwithstanding, the need to
develop a sustainable information culture in healthcare
services cannot be underestimated—particularly if the
NHS information strategy is to be realised.
Jennie Lyons, Primary Care Information Service
coordinator
Alex Khot, general practitioner

Primary Care Information Service, PO Box 11,
Portslade BN41 1XY
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