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Abstract
Objective: The aim was to evaluate behavioural therapy as a treatment for low mood in people with aphasia.
Design: A randomized controlled trial comparing behavioural therapy plus usual care with a usual care
control. Potential participants with aphasia after stroke were screened for the presence of low mood.
Those who met the criteria and gave consent were randomly allocated.
Setting: Participants were recruited from hospital wards, community rehabilitation, speech and language
therapy services and stroke groups.
Subjects: Of 511 people with aphasia identified, 105 had low mood and were recruited.
Interventions: Behavioural therapy was offered for up to three months. Outcomes were assessed three
and six months after random allocation.
Main measures: Stroke Aphasic Depression Questionnaire, Visual Analog Mood Scales ‘sad’ item, and
Visual Analogue Self-Esteem Scale.
Results: Participants were aged 29 to 94 years (mean 67.0, SD 13.5) and 66 (63%) were men. Regression
analysis showed that at three months, when baseline values and communication impairment were controlled
for, group allocation was a significant predictor of the Stroke Aphasic Depression Questionnaire (P <
0.05), visual analogue ‘sad’ (P = 0.03), and Visual Analogue Self-Esteem Scale (P < 0.01). At six months,
group alone was a significant predictor of the Stroke Aphasic Depression Questionnaire (P < 0.05), and
remained significant when baseline values were controlled for (P = 0.02). Mean Stroke Aphasic Depression
Questionnaire 10-item hospital version scores decreased from baseline to six months by six points in the
intervention group as compared with an increase of 1.9 points in the control group.
Conclusions: Behavioural therapy seemed to improve the mood of people with aphasia.
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Introduction
Mood disorders are common after stroke (see ref. 1,
pp.283–284). They include depression and anxiety,
but also general psychological distress, which is not
so severe that it leads to a clinical diagnosis but nevertheless has a negative effect on recovery and quality of life. Depression is well recognized following
stroke, with an average prevalence of 33%,2 and is
associated with worse rehabilitation outcomes,
increased carer strain, and higher mortality (see ref.
1, p.284). Anxiety disorders also occur in about a
third of those with stroke, and post-traumatic stress
disorder in between 5% and 30% (see ref. 1, pp.290–
291). Patients with aphasia are highly susceptible to
depression,3 and the severity of communication difficulties may be associated with emotional distress.4
Antidepressants may reduce depression, but
also increase adverse events,5 and are not appropriate for all patients. Some studies have evaluated
psychological interventions after stroke, but a
Cochrane review reported no evidence of benefit.5
One trial found that a brief psychosocial–behavioural intervention plus an antidepressant reduced
depression in patients recruited within four months
following stroke.6,7 Motivational interviewing
early after stroke was found to have a beneficial
effect on mood at 12 months.8,9 However, both
studies excluded patients with severe communication difficulties.6,8,9 In a trial of cognitive behavioural therapy,10 secondary analysis found that the
severity of communication difficulties was associated with less improvement in mood,11 although
only patients with mild communication problems
were included.
Most studies of psychological interventions are
‘talk based’ and are not accessible for patients with
aphasia. Behavioural therapy is an approach which
does not require intact communication and can be
adapted for people with aphasia.12 Behavioural
approaches are based on the behavioural model of
depression, in which depression is considered to
arise from a lack of positive response contingent
social reinforcement from the environment. The
aim of therapy is to increase the level of activity,
particularly the frequency of pleasant events, in
order to improve mood.

Behavioural approaches are effective at treating
depression in older adults13 and in people with
dementia,14 and require evaluation in people with
aphasia. The aim of this study was to evaluate
behavioural therapy for low mood in people with
aphasia following stroke.

Methods
The Communication and Low Mood (CALM) study
was a multicentre randomized controlled trial comparing behavioural therapy with usual care
(ISRCTN56078830). Ethical approval was obtained
from Nottingham Research Ethics Committee 1.
Stroke patients with aphasia were identified on
hospital wards, and asked if they were willing to be
contacted after discharge from hospital. In addition,
referrals were sought from community stroke and
rehabilitation services and speech and language
therapists. People attending stroke and communication groups in the community were also invited to
take part. Potential participants were identified in
six centres (Nottingham, Mansfield, Chesterfield,
Sheffield, Lincoln and Leicester), between 28 April
2008 and 12 January 2011. Aphasia was confirmed
by a speech and language therapist for potential participants recruited through hospital and community
services. For potential participants recruited through
the voluntary sector, the presence of aphasia was
confirmed using the Sheffield Screening Test for
Acquired Language Disorders.15 People were
excluded if they were blind or deaf, had dementia
documented in their medical notes, were unable to
speak English prior to stroke, or were receiving any
treatment for depression at the time of their stroke.
Potential participants were given an information
sheet and invited to consent to have their mood
screened. Mood was assessed using the ‘sad’ item
of the Visual Analog Mood Scales16 and the Stroke
Aphasic Depression Questionnaire 10-item hospital
version,17 completed by a nurse, relative or carer.
Those who were identified as having low mood on
either the visual analogue ‘sad’ item (cut-off >50) or
the Stroke Aphasic Depression Questionnaire (cutoff >6)18 were then invited to consent to take part in
the randomized trial. Informed consent from
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patients or assent from a relative or carer was
obtained. Participants completed further baseline
measures, which included measures of language
impairment (Sheffield Screening Test), the Frenchay
Aphasia Screening Test reading and writing subtests,19 Barthel Index,20 and a picture-based measure of self-esteem (Visual Analogue Self-Esteem
Scale).21 Demographic and stroke details were also
recorded.
Participants were randomly allocated to one of
two groups: behavioural therapy or usual care,
using a computer-generated pseudo-random list
(1:1 ratio) with permuted blocks of varying sizes,
generated by a clinical trials unit with no other
involvement in the trial. Randomization was stratified according to recruitment centre and whether
the patient was recruited in hospital or in the community. The assistant psychologist providing treatment accessed the allocation by logging into a
secure computer server, thus ensuring concealment
of allocation.
Patients allocated to either group received all
other services that were available to them as local
practice.
After randomization, participants allocated to
receive behavioural therapy received up to 20 sessions of treatment over three months, with each
session lasting approximately 1 hour. Sessions took
place at the participant’s place of residence.
Therapy was delivered by an assistant psychologist
supervised weekly by a clinical psychologist. There
was an assistant psychologist based in each of four
centres. The additional two centres (Mansfield
and Lincoln) were covered by assistants from
Chesterfield and Nottingham. In addition, all assistant psychologists attended a joint monthly supervision meeting with a consultant clinical
neuropsychologist (JM). The assistant psychologists received training in supported communication
from speech and language therapists and were provided with a therapy manual. The manual had been
developed from studies of cognitive behavioural
therapy for depression after stroke10 and with older
adults,22 and guidelines on conducting cognitive
behavioural therapy with people with aphasia.12
The intensity of therapy was left to the discretion of
the assistant psychologist.
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Treatment strategies focused on maximizing
mood-elevating activities and included education,
activity monitoring, activity scheduling, and graded
task assignments. The intervention was tailored to
the individual’s needs, and communication
resources, such as pictures, photographs and letter
charts, were used. The delivery of therapy was monitored by observation of therapy sessions by the
chief investigator (ST). The content of therapy was
documented using record forms completed by the
assistant psychologist after each session.
The primary outcome measure was the Stroke
Aphasic Depression Questionnaire 21-item hospital
version17 at six months after randomization. This
scale is an observational measure of mood, which
was completed by a relative or carer. This was also
completed at three months after randomization.
Secondary outcomes were completed by an independent assessor, blind to the participant’s group
allocation, at three and six months after randomization. These included the visual analogue ‘sad’ item,
Visual Analogue Self-Esteem Scale, and Nottingham
Leisure Questionnaire23 at three and six months
after randomization. In addition, the Carer Strain
Index24 and patient and carer versions of a 100 mm
visual analogue Satisfaction with Care Rating scale
(patient and carer versions, adapted from Lincoln
et al.25) were also completed at six months. The secondary outcome measures were included to assess
whether the intervention also improved selfreported mood, leisure activities and carer strain,
and these measures are suitable for stroke patients
with aphasia. The independent assessor recorded
whether the patient was taking antidepressant medication at each outcome assessment.
The sample size estimate was based on the primary outcome measure, the Stroke Aphasic
Depression Questionnaire 21-item hospital version,
at six-month follow-up. A sample size of 76 in each
group was estimated to give 90% power (5% twosided significance) to detect a difference in mean
score of five points on the primary outcome measure, assuming a common standard deviation of
9.42 based on a pilot study (unpublished data) with
22 patients. Allowing for 15% attrition (based on
previous stroke rehabilitation studies), the aim was
to recruit 176 participants.
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Outcomes were analysed by intention to treat.
The analysis plan was peer reviewed by two independent stroke experts and an independent statistician before the analysis was conducted. Primary and
secondary outcome measures were continuous and
analysed using hierarchical multiple linear regression. This approach analyses the effect of continuous
and categorical variables on a continuous outcome
and has been used in other controlled trials of complex interventions.26 For each regression model, the
group allocation (behavioural therapy or usual care)
was entered in the first block, and baseline values of
the outcome variable and Sheffield Screening Test
score were entered in the second block. For the
Stroke Aphasic Depression Questionnaire model,
the baseline score on the 10-item version of the scale
was entered in the second block.
The primary analysis was conducted on participants who had complete data for that outcome measure. Sensitivity analyses were conducted to examine
the robustness of the primary analysis. Regression
models were first repeated including all participants
by replacing missing outcome data using the last
observation carried forward method,27 as the assumption was made that there would be no change in mood
or activities over time in the absence of treatment.
Second, the regression models were repeated using
per protocol data, with participants allocated to
receive behavioural therapy included if they received
a minimum of three sessions. Outcomes between the
intervention and control group were also compared
using area under the curve to analyse the differences
between repeated measurements,28 using Mann–
Whitney U-tests. A two-sided significance level of
0.05 was used for all analyses. Analyses were performed using SPSS (version 19) for Windows.

Results
Of the 511 patients identified, 281 (55%) were
excluded and 230 (45%) consented to have their
mood assessed. The reasons for exclusion are shown
in Figure 1. Of the 230 assessed, 128 (56%) were
identified as having low mood and invited to take
part in the trial. Of these, 23 refused and 105 were
randomized: 54 to usual care and 51 to behavioural

401
therapy. Patient flow through the trial is shown in
Figure 1.
Groups were similar on baseline characteristics.
Results are shown in Table 1. Patients were predominantly male, married, and living with their spouse;
23 (21%) had had a previous stroke and 29 (28%)
were receiving antidepressant medication.
Of the 51 patients randomized to behavioural
therapy, 48 (94%) agreed to receive therapy and 44
(86%) completed the course of therapy. Patients who
completed therapy received a mean of 9.07 sessions
(range 3–18, SD 2.63) and the mean duration of each
session was 58 minutes (range 30–89, SD 10.71).
At three months and six months after randomization 89 patients completed the outcome assessments. Reasons for non-completion are shown in
Figure 1. Complete outcomes were obtained on
85% of participants. Scores on outcome measures
are shown in Table 2. The baseline Stroke Aphasic
Depression Questionnaire 10-item version scores
were prorated to obtain baseline Stroke Aphasic
Depression Questionnaire 21-item version scores
for the purpose of evaluating progress over time.
The results of the regression analyses on those
who completed outcome measures are shown in
Table 3. At three months, group allocation alone was
not a significant predictor for any of the outcome
measures. When baseline values and communication
impairment were controlled for, the effect of
allocation became significant for the Stroke
Aphasic Depression Questionnaire (P = 0.05), visual
analogue ‘sad’ item (P = 0.03), and Visual Analogue
Self-Esteem Scale (P = 0.002), but not for the
Nottingham Leisure Questionnaire. At six months,
group alone was a significant predictor of the primary outcome measure, the Stroke Aphasic
Depression Questionnaire (P = 0.045), and remained
significant when baseline values were controlled for
(P = 0.022). There was no significant effect of group
allocation alone on the visual analogue ‘sad’ item,
Visual Analogue Self-Esteem Scale, Nottingham
Leisure Questionnaire or Carer Strain Index when
baseline values and communication impairment
were controlled for.
Comparison of the area under the curve revealed
significant differences between the groups for visual
analogue ‘sad’ item (P = 0.015), Visual Analogue
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Figure 1. Trial profile.

Self-Esteem Scale (P = 0.005) and the Stroke
Aphasic Depression Questionnaire (P = 0.003) but
no significant differences for the Nottingham
Leisure Questionnaire (P = 0.551).

Sensitivity analysis at three months, replacing
missing data using the last observation carried forward on the assumption of no change, showed that,
after adjustment for baseline values, group
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Table 1. Baseline demographics and stroke characteristics.
Characteristic

Usual care
(n= 54)

Gender – male
Setting where recruited
Hospital
Community
Marital status
Single
Married/partnered
Widowed/divorced/separated
Place of residence
Independent housing
Residential or nursing home
Living arrangements
Alone
With spouse/partner
With relatives
Other
Side of lesion
Left
Right
Bilateral
Unknown
Previous stroke
Currently receiving antidepressant medication

Age (years)
Months post stroke
(median, interquartile range)
Barthel Index (mean, SD)
Sheffield Screening Test
Receptive
Expressive
Frenchay Aphasia Screening Test
Reading
Writing
Stroke Aphasic Depression Questionnaire Hospital version 10
Prorated Stroke Aphasic Depression Questionnaire Hospital version 21
Visual Analog Mood Scale – ‘sad’
Visual Analogue Self-Esteem Scale

allocation no longer significantly predicted Stroke
Aphasic Depression Questionnaire 10-item hospital
version (P = 0.052), but all other results from three

Behavioural therapy
(n = 51)

n

%

n

%

37

69

29

57

7
47

13
87

5
46

10
90

7
33
14

13
61
26

4
32
15

9
63
29

49
5

91
9

49
2

96
4

10
33
7
4

19
61
13
7

13
32
3
3

25
63
6
6

38
5
3
8
12
14

70
9
6
15
22
26

34
3
0
14
11
15

67
6
0
28
22
29

Mean

SD

Mean

SD

65.5
13.9
9.0 (4.9–39.0) –

68.5
13.1
8.7 (4.1–26.1) –

14.4 (6.0)

14.8 (4.0)

6.0

4.0

5.5
6.2

2.4
3.9

5.2
6.1

2.5
4.1

3.6
2.1
9.5
20.1
40.6
35.7

1.5
1.9
4.4
9.0
28.7
8.2

3.5
1.6
11.2
23.4
48.1
32.8

1.7
1.8
5.8
12.2
29.0
7.8

months remained consistent. At six months, the
analysis replacing missing data using last observation carried forward showed that group allocation
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Table 2. Scores on outcome measures.
Measure

Time in months Usual care

Stroke Aphasic Depression Questionnaire 3
Hospital version 21
6
Visual Analog Mood Scale – ‘sad’
3
6
Visual Analogue Self-Esteem Scale
3
6
Nottingham Leisure Questionnaire
3
6
Carer Strain Index
6
Satisfaction with Care – Patient
Emotional support
6
Communication support
6
Hospital and community services
6
Satisfaction with Care – Carer
Emotional support
6
Communication support
6
Hospital and community services
6

alone remained a significant predictor of Stroke
Aphasic Depression Questionnaire scores. After
controlling for baseline values, group allocation
was now a significant predictor of Visual Analogue
Self-Esteem Scale scores (P = 0.02) and the visual
analogue ‘sad’ item, but the Nottingham Leisure
Questionnaire and Carer Strain Index remained
non-significant. Per protocol analysis at three and
six months showed the same results as the primary
intention to treat analysis.
At three months, 15 (28%) of the control group
and 11 (22%) of the intervention group were
receiving medication for mood problems and this
difference was not statistically significant (chisquare = 0.15, P = 0.70). At six months, 15 (28%)
of the control group and 14 (27%) of the intervention group were receiving medication for mood
problems, and this was not significant (chi-square
= 0.00, P = 1.0).
Satisfaction with Care ratings for both patients
and carers were higher for the behavioural therapy
group compared with usual care, but these differences were not significant (P = 0.06–0.61).

Behavioural therapy

n

Mean

SD

n

Mean

SD

44
42
48
46
46
44
48
46
36

19.2
21.9
36.3
32.1
33.2
33.3
15.7
15.9
6.3

9.6
9.5
28.4
29.3
7.4
7.9
6.9
6.8
3.6

39
39
41
43
41
43
41
43
37

16.9
17.4
26.5
25.5
35.4
34.3
17.1
17.0
6.6

10.2
10.0
22.3
21.5
6.7
7.3
6.7
7.6
3.1

45
45
45

58.0
58.2
65.3

30.0
34.2
30.5

41
41
41

61.5
63.5
68.9

31.9
31.7
26.6

38
38
38

55.1
58.6
62.8

30.5
31.3
27.9

37
37
37

65.7
68.5
73.9

27.1
28.3
21.9

Discussion
In patients with aphasia and low mood after stroke,
allocation to behavioural therapy compared with
usual care significantly predicted better selfreported mood, self-esteem, and observer-rated
mood three months after randomization. Six months
after randomization there was a significant benefit
for observer-rated mood. Overall summary scores
using the area under the curve showed significant
differences in self-reported mood, observer-rated
mood, and self-esteem. There was no significant
effect of behavioural therapy on leisure activities or
carer strain. Both patients and carers in the behavioural therapy group reported higher satisfaction
with emotional support, communication support,
and hospital and community services, although this
did not reach statistical significance.
Behavioural approaches were suitable for
patients with aphasia, a group who have previously
been largely excluded from studies evaluating psychological treatments for low mood. Differences
between the behavioural therapy and usual care
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Table 3. Regression analysis of outcome measures for patients with outcome data.
3 months
B

6 months
Beta

95% CI

P

B

Stroke Aphasic Depression Questionnaire Hospital version 21
Unadjusted
−2.26 −0.12
−6.69 to 2.17
0.313
−4.50
difference
Difference
−3.91 −0.20
−7.81 to 0.01
0.050
−6.13
adjusted
for baseline
SADQH−10
and SST
Visual Analog Mood Scale – ‘sad’
Unadjusted
−9.79 −0.19
−20.65 to 1.07
0.077
−6.58
difference
Difference
−11.65 −0.22
−22.30 to −0.99 0.033
−7.32
adjusted for
baseline VAMS
‘sad’ and SST
Visual Analogue Self-Esteem Scale
Unadjusted
2.24
0.16
−0.78 to 5.27
0.144
0.96
difference
Difference
3.90
0.28
1.14 to 6.39
0.002
2.51
adjusted for
baseline VASES
and SST
Nottingham Leisure Questionnaire
Unadjusted
1.14
0.11
−1.44 to 4.30
0.326
1.04
difference
Difference
1.57
0.12
−1.23 to 4.40
0.275
1.30
adjusted for
baseline SST
Carer Strain Index
Unadjusted
0.29
difference
Difference
0.25
adjusted for
baseline SST

Beta

95% CI

P

−2.23

−8.89 to −0.11

0.045

−0.31

−9.95 to −2.30

0.002

−0.13

−17.47 to 4.31

0.233

−0.14

−18.34 to 3.71

0.190

0.06

−2.31 to 4.24

0.560

0.17

−0.39 to 5.40

0.089

0.07

−1.98 to 4.07

0.495

0.09

−1.63 to 4.16

0.387

0.04

−1.27 to 1.85

0.713

0.04

−1.31 to 1.82

0.749

SADQH-10, Stroke Aphasic Depression Questionnaire 10-item hospital version; SST, Sheffield Screening Test for Acquired Language
Disorders; VAMS,Visual Analog Mood Scales; VASES,Visual Analogue Self-Esteem Scale.

groups cannot be attributable to concurrently receiving antidepressant medication, as this was comparable between the groups. Behavioural therapy was
shown to have beneficial effects with an average of
nine sessions per participant. The optimum intensity
and duration of therapy are unknown and it was left
to the therapist’s discretion to decide how much

treatment to provide. No patients required the maximum 20 sessions allowed, indicating that the intervention did not need to be delivered as intensively
as expected. However, the three-month intervention
period did not allow flexibility to provide follow-up
therapy visits to support the maintenance of benefits, as might be provided in a clinical service.
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Mitchell et al.6 found benefit at 12 months’
follow-up of a psychosocial–behavioural intervention given for only eight weeks early after
stroke, although patients with receptive or global
aphasia were excluded. It is possible that a longer
duration than the three months provided in this
study may be required for some patients to sustain the early benefits of therapy, but exploration
of patient characteristics affecting outcome would
be needed to inform changes to therapy intensity
and duration. As we did not include an attention
control group, we cannot draw conclusions about
the ‘active ingredients’ of therapy or the role of
non-specific attention. As noted by Watkins
et al.,9 it is difficult to identify an appropriate
attention control. This next stage is required in
order to ascertain the essential components of the
therapy provided.
The absence of evidence of benefit on leisure
activities may reflect that the Nottingham Leisure
Questionnaire was not sensitive enough to detect
changes in leisure activities following therapy. As
the Nottingham Leisure Questionnaire was not
completed at baseline it was not possible to assess
improvement from before the intervention. Also, it
may not only be the level of leisure activities themselves that is relevant, but the value that the patient
places on activities that they are able or unable to
take part in.
The generalizability of the findings may be suggested by the fact that that the trial was multicentre,
open to patients with any severity of aphasia, and
followed a therapy manual, and the intervention
was delivered by multiple therapists, who reflected
the experience level of NHS assistant psychologists
who could deliver the therapy in clinical practice
under the supervision of a clinical psychologist.
There was no restriction on how long ago the
patients had had their stroke, while other studies of
psychological interventions have recruited patients
within 28 days,8,9 two months29 and four months6
after stroke. Unlike single centre studies, the results
cannot be attributable to a specific therapist or local
setting, although we cannot be sure of the comparability of usual care across study sites. The randomization was stratified by study site, so any differences
in usual care would not have masked any benefits of
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therapy. Acceptability of the intervention to participants was not evaluated. The content of the therapy
varied between participants, and therefore it is difficult to define the intervention precisely. However,
this reflects clinical practice, and indicates that the
overall approach is useful rather than any specific
techniques.
Participants were recruited from a variety of
sources at a wide range of times since stroke and are
likely to be representative of those who would be
referred in clinical practice. However, in clinical
practice, patients would be referred for behavioural
therapy based on the severity of mood problems and
suitability for the intervention, and therefore some
people may have been included whom clinical therapists would not have expected to benefit. The
recruitment rate was lower than planned, and so the
intended sample size was not achieved in the study
recruitment period due to the time taken to identify
and visit potential participants from a variety of
sources. Future studies should increase the number
of recruiting centres. The rate of low mood was
60%, which is high, but probably reflects the fact
that participants were being recruited for a treatment study and so the referring clinicians may have
been biased to identifying potential participants
with low mood.
Few assessments are available to screen for
mood problems in patients with aphasia. The Visual
Analog Mood Scales ‘sad’ item and Stroke Aphasic
Depression Questionnaire were used, with patients
meeting the criteria on one or both measures to be
eligible. The use of these criteria may have led to
under-representation of patients with severe aphasia, and some patients with low mood may have
been missed. The mean scores on the ‘sad’ item
were below the cut-off of 50, indicating that the
sample included some patients with no self-reported
severe mood problems, although mood did still
improve at three months.
There are limitations to both observer-rated and
visual analogue scales to assess mood in those with
communication problems, and therefore the strategy was to consider low mood as reflected in either
type of measure. In addition, the Stroke Aphasic
Depression Questionnaire 10-item hospital version
was used at baseline, whereas the 21-item version
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of the scale was used at follow-up. This occurred
because the 10-item version was in routine clinical
use on the wards where patients were recruited,
whereas the 21-item version has been shown to be
more sensitive and therefore was considered a more
appropriate outcome measure. An additional problem of the Stroke Aphasic Depression Questionnaire
at outcome was that the relative or carer completing
the scale knew whether the participant had received
treatment. However, as the results are consistent
between observer-rated and independently assessed
measures, this suggests the findings are not simply
due to observer bias.
The study was limited by the small sample size,
which may not have had adequate power to detect
significant effects across all analyses. The differences in leisure activities and satisfaction were in
the predicted direction, but the study may not have
had sufficient power to detect significant differences on these measures. However, the findings are
promising. Future studies of behavioural therapy
should recruit a larger sample size, identify patients
with more severe mood problems, and investigate
whether treatment duration should be extended to
facilitate the maintenance of treatment gains.
Overall the results of this preliminary study suggest
that behavioural therapy improved the mood of
stroke patients with aphasia and low mood. Further
evaluation of this treatment strategy is therefore
warranted.

Clinical messages
•• Mood problems are common in people
with aphasia.
•• Behavioural treatments are appropriate
for those with low mood and communication problems.
•• In a randomized trial, behavioural therapy
for an average of 10 sessions improved
participants’ mood.
Clinical trial registration information
URL: http://public.ukcrn.org.uk
Unique identifier: UKCRN 2497, ISRCTN 56078830.
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