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Stroke is the 3rd commonest cause of death and the
most frequent cause of severe adult disability in Scot-
land (SIGN guidelines, 119, June 2010). Up to 80%
of right hemisphere damaged stroke patients experi-
ence neglect, an inability to respond to events in the
left half of their subjective space. Although the ma-
jority of these patients recover spontaneously, the early
presence of neglect is the strongest predictor of overall
poor recovery from stroke and sub-acute neglect pa-
tients have a much-reduced quality of life compared to
other stroke patients. Although the last 40 years have
seen huge efforts in the field of neglect rehabilitation,
what is currently lacking are interventions that demon-
strate a generalisation to tasks that assess a patient’s
ability to function in activities relevant to their and their
carer’s lives.

In this study we applied visuomotor feedback and
control training to a group of patients suffering from
hemispatial neglect. The training was based on
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the established theoretical approach by Milner and
Goodale [8]. This model of vision proposes that there
are two major parallel visual systems within the brain:
the occipito-temporal ‘ventral stream’ which provides
the hardware for analysing the visual input to furnish
a rich representation of the scene; and the occipito-
parietal ‘dorsal stream’ (in particular the superior pari-
etal lobe) which mediates the transformation of visual
inputs into action. In line with this model, fMRI studies
have identified the location of the human homologue of
the anterior intraparietal area, a region strongly active
during visually guided grasping movements (e.g., Cul-
ham et al. [2]). This fits well with a study by Binkofski
et al. [1], who demonstrated that lesions in the ante-
rior part of the intraparietal sulcus are associated with
impairments in visually-guided grasping. However, le-
sions resulting in neglect symptoms are typically locat-
ed more inferiorly in the parietal [7] or even the tem-
poral lobe (Karnath et al. [6]), typically sparing these
dorsal stream regions. Secondly, Robertson et al. [9]
found that neglect patients showed significantly fewer
bisection errors when asked tograspa rod at its mid-
point than when asked topoint to the rod’s midpoint.
Later studies with groups of neglect patients did in-
deed find no evidence for deficits in grasping behaviour
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Fig. 1. ADL/IADL scores for intervention and control groupsat baseline, after the 2 week home-based training, and at 4 months follow up (N =

15 patients).

in these patients (Harvey et al. [4]), further indicat-
ing that the dorsal visual stream may be driving this
intact/preserved behaviour. Furthermore, our group
(Harvey et al. [5]) found that the simple training of cen-
tral grasping and lifting responses to left-right orient-
ed rods resulted in significant improvements in chronic
neglect patients (average 12 months post stroke).

In the current study, a neglect intervention group was
again asked to reach, lift and balance rods at the cen-
tre readjusting until satisfied with the judged central
grip, whilst the patients in the control group reached
and lifted the right-hand side of rods only. The in-
tervention group therefore received proprioceptive, as
well as visual feedback, on how well they grasped the
centre of the rod; however both groups received a com-
parable amount of motor experience of reaching and
lifting rods. Participants having mastered the exercise
for two days, with the experimenter present, embarked
on a home-based intervention of 2 weeks, in which
they repeated the training independently. Effects of
the training were explored with neglect measures (Be-
havioural Inattention Test; Wilson et al. [10]), but we
also assessed the intervention’s impact on activities of
daily living as measured with the Stroke Impact Scale
(Duncan et al. [3]). This outcome assessment was done
after the home-based period as well as 4 months post-
intervention and compared to the performance before
training (baseline).

We found that compared to the control group, the
intervention group improved in neglect measures both
after the home-based and the 4 months testing period.
More importantly,after 4 months the intervention group
markedly ameliorated their score in the activities of the
daily living domain (ADL/IADL) of the Stroke Impact
Scale, whilst the control group reverted to baseline (see
Fig. 1).

The ADL/IADL domain of the scale assesses impor-
tant aspects of the patient’s daily routine including eat-
ing, dressing, personal hygiene, household tasks, fam-
ily role and the ability to control their own life. As far
as we are aware no controlled intervention has so far
been able to generalise recovery to these measures. We
postulate that the grasping movements towards objects
involved in this form of rehabilitation allow ‘leakage’
of information of the object via the unaffected dorsal
visual stream.

To conclude, visuomotor feedback training reduced
neglect symptoms and increased the patients’ quality
of life. The procedure is easy to apply in any clin-
ical setting (carers, or medical staff could be trained
in the space of a couple of hours), non-intrusive (the
procedure is behavioural only) and precludes the need
of pricey equipment handled by qualified staff. We
believe that the current results are most promising and
warrant a promotion of this technique in a more general
clinical setting.
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