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Review article

The influence of cognitive impairment
on health-related quality of life
in neurological disease

Mitchell AJ, Kemp S, Benito-León J, Reuber M. The influence of cognitive
impairment on health-related quality of life in neurological disease.

Background: Cognitive impairment is the most consistent neurological
complication of acquired and degenerative brain disorders. Historically,
most focus was on dementia but now has been broadened to include the
important construct of mild cognitive impairment.
Methods: Systematic search and review of articles linked quality of life
(QoL) and cognitive complications of neurological disorders. We excluded
QoL in dementia.
Results: Our search identified 249 publications. Most research examined
patients with brain tumours, stroke, epilepsy, head injury, Huntington’s
disease, motor neuron disease, multiple sclerosis and Parkinson’s disease.
Results suggested that the majority of patients with epilepsy, motor neuron
disease, multiple sclerosis, Parkinson’s disease, stroke and head injury
have subtle cognitive deficits early in their disease course. These cognitive
complaints are often overlooked by clinicians. In many cases, the
cognitive impairment is progressive but it can also be relapsing-remitting
and in some cases reversible. Despite the importance of severe cognitive
impairment in the form of dementia, there is now increasing recognition of
a broad spectrum of impairment, including those with subclinical or mild
cognitive impairment. Even mild cognitive difficulties can have functional
and psychiatric consequences–especially when they are persistent and
untreated. Specific cognitive deficits such an inattention, dysexecutive
function and processing speed may affect a number of quality of life
(QoL) domains. For example, cognitive impairment influences return to
work, interpersonal relationships and leisure activities. In addition, fear of
future cognitive decline may also impact upon QoL.
Conclusions: We recommend further development of simple tools to
screen for cognitive impairments in each neurological condition. We also
recommend that a thorough cognitive assessment should be a part of
routine clinical practice in those caring for individuals with neurological
disorders.
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Introduction

Cognitive impairment is the most consistent neu-
rological complication of acquired and degen-
erative brain disorders. The majority of patients
with epilepsy, multiple sclerosis, Parkinson’s dis-
ease (PD), stroke and head injury have documented
cognitive impairments, often early in their disease
course (1). To some extent, this is reflected in
self-reported losses (also called subjective memory
complaints or meta-memory) but detailed neuropsy-
chological testing is required in order to fully map

the degree of impairment (2–5). Yet the degree to
which the burden of disease is influenced by changes
in cognitive dysfunction is poorly understood. There
may be several reasons for this. Cognitive deficits are
more appropriately conceived as a cumulative loss
of neuronal function supported by specific systems
in the brain rather than a single homogenous loss
and the impact of heterogeneous losses is difficult to
study (6). Pre-existing cognitive reserve will influ-
ence to what extent new insults impact upon the
individual. In addition, cognitive deficits rarely occur
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in isolation. Separating the effects of cognition from
the effects of lack of insight, behavioural problems
and other neurological impairments require thorough
study design. A further factor is that cognitive deficits
are rarely static. They are influenced by natural his-
tory of disease, treatment variables and even neu-
ropsychological testing itself.

Many different brain insults are capable of causing
a spectrum of deficits from subclinical neuropsycho-
logical change through mild cognitive impairment to
severe dementia. Compared with classical neurologi-
cal symptoms such as weakness and sensory loss and
established psychiatric complications such as depres-
sion or anxiety, the impact of cognitive deficits on the
patient and their primary carers has been relatively
under investigated. There is accumulating evidence
to suggest that patients with neurological disorders
are particularly concerned about the preservation of
cognitive function, perhaps because of the impact on
quality of life (QoL) (7).

The concept of health-related quality of life
(HRQoL) is one way to measure the burden of
disease. For several decades, clinicians have relied
on measurement of impairment (loss), disability
(function), handicap (participation) to understand the
impact of disease (8). However, considerable individ-
ual differences in perceived wellbeing, satisfaction
and distress are not measured adequately by these
constructs (9,10). HRQoL is a much broader concept
than impairment or disability but can be difficult to
define and measure. The World Health Organisation
has revised its taxonomy of International Classifi-
cation of Impairments, Disabilities and Handicaps
(ICIDH) to incorporate QoL (11,12). Higher ratings
of QoL are not just important phenomenologically
but are also recognised as an important measure
of satisfaction with care and adherence with treat-
ment (13). Exploration of the predictors of HRQoL is
helped by a clinically applicable definition. Here we
use the definition of HRQoL suggested by Mitchell
et al. (14). That is, the sum of all sources of satis-
faction and wellbeing minus all health-related threats
(including anticipated threats).

Studies in other areas of medicine reveal multiple
predictors of QoL (Box 1). In neurological disor-
ders, there are considerable threats to the self as a
result of symptoms in fundamental areas of higher
function such as speech and motivation in addition
to the threats posed by cognitive decline. Meta-
analyses suggest that HRQoL is weakly associated
with impairment, moderately correlated with disabil-
ity and highly correlated with handicap (15). Thus,
the link between cognitive impairment and burden
of disease is unlikely to be simple. HRQoL may be
reduced by current cognitive losses as well as the
threat of possible future losses. Cognitive domains

Box 1. Predictors of Poor QoL

Strong predictors
Cognitive impairment
Depression/demoralisation
Lack of autonomy
Lack of support
Chronic Pain
Lack of participation (handicap)

Moderate
Fatigue
Anxiety
Communication difficulties
Bladder and sexual problems
Rapidly progressive disease
Low self-esteem and self-deprecation
Comorbid conditions
Functional loss (disability)

Weak
Long duration of disease
Subtypes of disease
Forced unemployment
Biological disease burden
Older age
Female
Neurological symptoms and signs (impairment)

After Mitchell et al. (14).

such as memory, attention, communication, planning,
insight and even personal identity could effect satis-
faction and daily living in specific ways. Here, we
examine possible links between cognitive impair-
ments across neurological disease and impact on
HRQoL. Where possible we highlight where specific
cognitive domains have been studied in relation to
specific areas of HRQoL.

Methods

Our aim was to systematically review the relation-
ship between cognitive impairment and HRQoL in
neurological conditions. We excluded Alzheimer’s
disease and other dementias that are not preceded by
a neurological disorder because the link with HRQoL
is likely to be distinct in these conditions and also
care is usually provided in a different setting. Ref-
erences for this review were identified by searches
of the following dates from inception to October
2009: Web of Knowledge, Scopus, Pubmed, Wiley-
Blackwell full text, Sciencedirect full text, Lippincott
Williams & Wilkins full text and Ovid full text. The
terms ‘quality of life’, ‘disability’, ‘handicap’, ‘par-
ticipation’, ‘perception’, ‘self-efficacy’, ‘carer or care

3

https://doi.org/10.1111/j.1601-5215.2009.00439.x Published online by Cambridge University Press

https://doi.org/10.1111/j.1601-5215.2009.00439.x


Mitchell et al.

giver’, ‘health-related quality of life’ and ‘mild cog-
nitive impairment’ or ‘cogniti$’ or ‘neuropsycholog*
or memory or dysexecutive’ were entered. Articles
were also identified through hand searches.

Our search initially identified 4793 articles by
abstract search and 1872 by limiting to title search.
Of the 1872 articles, there were 421 meeting
abstracts, 221 book reviews, 64 editorials, 43 letters
and brief communications, and 48 review articles.
Of the remaining 1075 primary articles, only 180
examined patients with neurological disease. These
formed the basis of this review together with 69 other
papers found by citation or hand searches.

QoL in neurological conditions causing cognitive
impairment

Brain tumours

Cognitive abnormalities in those with central ner-
vous system (CNS) tumours are common, usu-
ally as a direct result of the tumour invasion, but
increasingly recognised to occur as a complica-
tion of treatment (16,17). Recent studies, suggest
that although both chemotherapy and radiotherapy
can cause cognitive deficits, focal radiotherapy in
patients with glioma is rarely the main reason for
cognitive impairment (16–18). Neuropsychological
effects may occur beyond the local tumour site (19).
Compared with healthy controls, patients with
gliomas have significant reductions in information-
processing speed, psychomotor function, attentional
functioning, verbal and working memory, executive
functioning and HRQoL (20). Cognitive function is
also recognised as an independent prognostic fac-
tor in the survival of glioma patients (21,22). Not
infrequently cognitive deficits are subclinical in those
suffering CNS tumours, but tests for attention, mem-
ory and word fluency appear to be the most sensitive
in detecting subtle dysfunctions. Of particular note,
cognitive decline frequently occurs before magnetic
resonance imaging (MRI) evidence of disease pro-
gression if assessed sensitively (23). Unfortunately,
there has been little progress in practical methods to
test cognitive abnormalities in this population (24).

There has been growing interest in the link
between cognitive impairment and HRQoL in brain
tumours. Subtle cognitive deficits can prevent brain
tumour long-term survivors from returning to pre-
morbid autonomy and occupations (25). In general,
when operable, successful resection of the tumour
leads to improvement in HRQoL (26). For those
with ongoing complications, the burden of symp-
toms correlate with HRQoL (27). Neuropsychiatric
symptoms and communication difficulties have been
strongly associated with high perceived disease bur-
den (28). Giovagnoli and colleagues compared 94

glioma patients with 24 patients with other chronic
neurological diseases and 48 healthy subjects (29).
The Functional Living Index-Cancer (FLIC) pro-
vided HRQoL self-evaluations. In glioma patients,
higher FLIC total scores were related to better
cognition, physical performances and mood. Com-
pared with healthy subjects, all glioma patients
were cognitively impaired and more anxious, and
two groups with short duration of recurrence were
also more depressed. Glioma and chronic disease
patients showed similar FLIC scores and autonomy.
Li et al (30). examined the relationship between cog-
nition and QoL in 208 patients with brain metas-
tases post-radiotherapy. Cognition was statistically
significant correlated with the activities of daily liv-
ing (ADL) and QoL measured by the Functional
Assessment of Cancer Therapy (FACT). Interest-
ingly, scores on all eight neuropsychological subtests
deteriorated weeks or months before functional and
QoL decline.

Several options are available to measure HRQoL
in those with brain tumours from single item tests to
complex semistructured questionnaires (31). Regard-
ing therapeutic options, there have been a handful of
trials of recording HRQoL and cognition (32). One
group recently documented improvements in both
cognition and HRQoL following an open label trial
with an acetylcholinesterase inhibitor (33). A sec-
ond group trialled combined cognitive-rehabilitation
and reported high satisfaction with a problem-
solving-therapy intervention for 19 patient/caregiver
pairs (34).

Cerebrovascular accidents (stroke)

Stroke is well known to adversely influence current
cognitive performance (35), HRQoL (36) and ulti-
mately mortality (37). Stroke survivors with frequent
complications report poorer HRQoL in the area of
memory and thinking, and those with an ischaemic
stroke and concordance reported poorer communica-
tion (38). Two large studies have recently reported
rates of post-stroke cognitive impairment of approxi-
mately 40–55% (39,40). The relative risk of demen-
tia after stroke is five-fold compared with that in
aged-matched controls (41,42).

What then is the link with HRQoL? Certainly
extent of the lesion and depression are associated
with poor post-stroke HRQoL but other factors are
also important (43,44). Kwa et al. (45) conducted
one of first studies to specifically examine cognitive
aspects in 129 patients with ischaemic stroke. Cogni-
tive function was assessed with the Cambridge cog-
nitive battery (CAMCOG) and HRQoL with a visual
analogue scale (VAS). Regression analysis revealed
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that disturbed global functional health, larger vol-
ume of infarcts and severity of aphasia were sig-
nificantly independent explanatory factors for poorer
HRQoL. Thus, in a relatively high functioning group,
there was no significant impact of cognitive impair-
ment on the patients’ HRQoL, beyond the effect
on other domains. Jonkman et al. (46) found similar
results first observing that QoL improved to a mod-
est extent in the period 3–12 months after the stroke
and that change in QoL was correlated with depres-
sion, neurological deficit, but not with cognitive dis-
turbances. However, Hochstenbach et al. (47) used
more comprehensive neuropsychological testing in
164 stroke patients and found HRQoL was associated
with deficits on specific tests measuring spatiotem-
poral and/or sequential aspects of behaviour. Poor
HRQoL was more likely if patients had a poor
result on the Trail making Test B. In a follow-up
study 2 years later, significant improvements across
time were noted for all cognitive domains and
interestingly the largest improvement was found in
the attentional domain; the least, in the memory
domain (48). A small subset of patients accounted
for the significant cognitive improvement because
most patients showed no improvement or declined.
In a small group of 35 stroke patients after a
stroke, Kauhanen et al. (49) found that infarct vol-
ume, aphasia, impaired motor function and impaired
cognitive function were linked with poorer QoL, but
again depression was the most significant. Halari
et al. (50) looked at 95 participants with chronic
aphasia (>1 year) from three different sites. Emo-
tional distress, involvement in activities, extent of
communication disability and number of comorbid
conditions explained 52% of the variance in HRQoL.
Nys et al. (51) examined 143 patients within the first
3 weeks post-stroke using the Montgomery Asberg
Depression Rating Scale and Stroke-Specific Qual-
ity of Life Scale. Cognitive impairment (especially
problems with visual perception and construction),
increasing age and functional dependence predicted
a reduced QoL.

Unlike many neurological conditions, here have
been several serious attempts to validate instruments
to measure stroke-related cognitive change but as yet
no consensus about which test is optimal for clini-
cal practice (52–55). Regarding interventions some
early studies have reported positive effects of cog-
nition and HRQoL with various rehabilitation pack-
ages (56).

Epilepsy

Cognitive deficits in patients with epilepsy can be
static (for instance, when deficits are associated
with hippocampal sclerosis), episodic (for example,

when deficits are post-ictal) or progressive (mem-
ory deficits in recurrent status epilepticus) (57). Cog-
nitive deficits associated with the adverse effects
of medication are potentially reversible, whereas
deficits caused by structural changes (including
epilepsy surgery) are not.

Although there are numerous studies of QoL in
epilepsy, the potential influence of cognitive impair-
ment on QoL has received relatively little attention
and with no allowance for epilepsy type or treat-
ment received. Patients with partial epilepsy (even
those able to maintain regular employment) are now
recognised to be at risk for cognition impairment
(58). Previously there was also an assumption that
poor HRQoL must be attributed directly to seizure
frequency or medication side-effects. In a land-
mark study, Perrine et al. (59) looked at 257 patients
with various types of epilepsy from 25 epilepsy
centres in the United States. Mood, psychomotor
speed, verbal memory and language correlated signif-
icantly with selected scales of the QoL in Epilepsy-
89 inventory and were predictive of overall QoL.
Mood was the strongest predictor in regression anal-
ysis. In a study of 65 patients with temporal lobe
epilepsy (TLE), regression analysis showed that
overall QOLIE-89 score was predicted by the fac-
tor Mood and Questionnaire of Memory Efficiency
score. The QOLIE-89 factor cognition was predicted
by the Questionnaire of Memory Efficiency score
and the memory, mental speed, perception and praxis
factors of the neuropsychological test battery (60).
Engelberts et al. (61) looked at 56 outpatients with
partial epilepsy who were compared with 56 matched
healthy controls. Mental aspects of HRQoL such
as fatigue were lower, whereas physical function-
ing was unaffected. These patients also expressed
reductions in mental functioning as indicated by
low self-perceived cognitive functioning. Duration
of epilepsy, seizure type, seizure frequency, locali-
sation, years on carbamazepine and carbamazepine
dosage were not related to cognitive functioning or
HRQoL. In a further study by Engelberts et al. (62)
looked at cognition (attention, memory and process-
ing speed) in relatively stable outpatients with par-
tial epilepsy treated with carbamazepine. A lower
speed of information processing affecting every-
day life functioning was found. Lower levels of
self-perceived neuropsychological functioning were
reported, whereas HRQoL was unimpaired rela-
tive to healthy controls. Piazzini et al. (63) exam-
ined a large group of 815 patients recruited from
24 secondary and tertiary Italian centres for the
care of epilepsy using the Epi-QoL. The main
predictors included gender, seizure frequency, prog-
nostic categories, number of medications, comorbid-
ity, presence of cognitive impairment, psychiatric
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disturbances and disability. Meneses et al. (64) stud-
ied only 71 patients with focal epilepsy of moderate
severity but with comprehensive neuropsychological
testing. Attentive matrices and semantic fluency pre-
dicted several aspects of HRQoL with the exception
of social functioning.

Several groups have examined the effects of
epilepsy surgery on cognitive performance and oth-
ers on HRQoL but not in the same study. Those
who achieve an improvement in seizure control usu-
ally report improved HRQoL (65,66). The effect
is particularly marked where an individual regains
independence and social function (67). What then
is the effect on cognition? Resective procedures,
especially in the dominant hemisphere, usually cause
memory impairment (68,69). Both anterior tempo-
ral lobectomy and amygdalohippocampectomy have
been shown to worsen verbal learning and mem-
ory (70). Preoperative ability status, age at the time
of surgery and the extent of the resection of function-
ing tissues are the most important factors determining
post-operative memory reserve (71,72). However,
this detrimental effect has to be balanced against pos-
itive cognitive benefits of seizure control. In patients
with improved seizure control, there was evidence of
recovery of memory and non-memory functions (73).

Head injury (traumatic brain injury)

Cognitive deficits are one of the most important
complications of head injury, being closely related
to global severity (74,75). Some form of memory
disturbance almost always accompanies moderate or
severe head injuries, and not infrequently mild head
injury as well (76). Yet, severe cognitive deficits
occur in less than 5% of head injuries (77). Reduced
attention, memory deficits (anterograde amnesia)
and word-finding difficulties are also seen but are
typically transient. Risk factors for cognitive deficits
are penetrating injuries, head injuries in elderly
patients and lesions to frontal or dominant temporal
lobes (78). Recovery seems to occur more quickly in
domains including memory, verbal abstraction and
manual dexterity than in other domains (79).

Cognitive deficits after head injury have an impor-
tant influence on long-term outcome (80). Return to
work has been studied extensively in this regard.
Early cognitive deficits affecting attention, memory
and orientation have been used as predictors of func-
tional recovery and return to work (81,82). However,
relatively few studies have looked specifically at
QoL as an outcome (83). Lannoo et al. (84) stud-
ied 158 patients with severe head injuries in com-
parison with group of 32 patients with traumatic
injuries to parts of the body. Head injury patients had
poorer scores on the sickness impact profile (SIP)

scales for mobility, intellectual behaviour, commu-
nication, home management, eating and work. Tate
and Broe (85) examined the long-term predictors of
disability in 70 individuals with varying levels of dis-
ability after severe traumatic brain injury. Examina-
tion of specific domains of psychosocial functioning
(occupational activities, interpersonal relationships
and independent living skills) revealed different pat-
terns of significant predictor variables. Occupational
activity was best predicted by physical impairment
and memory, whereas interpersonal relationships
were predicted by time post-trauma, cognitive pro-
cessing speed and behaviour. Independent living was
predicted by physical impairment and behavioural
regulation and memory deficits. Wood and Rutter-
ford (86) looked at multidimensional predictors of
long-term outcome in 131 participants more than
10 years after injury. In this study, impairment in
working memory did not predict QoL.

Occupational status is one objective measure of
global functioning that correlates with QoL ratings
in a variety of medical disorders (87–89), includ-
ing head injury (90). A number of independent
groups have examined cognitive performance as a
predictor of return to work (91–93). In general, the
factors most consistently associated with employ-
ment outcome included pre-injury occupational sta-
tus, functional status at discharge, global cogni-
tive functioning, involvement in rehabilitation ser-
vices and emotional/behavioural complications. Spe-
cific cognitive domains may have particular impor-
tance (93–95). Even in the case of mild traumatic
brain injury, verbal memory, verbal fluency and
a speed test of planning and strategy are predic-
tive of work status 3–15 months later (96). In brain
injury, there are well-designed randomised trials of
neuropsychological rehabilitation showing that treat-
ment can influence long-term outcomes including
HRQoL (97–100).

Huntington’s disease

Changes in executive function and memory func-
tion are often noticeable at least 2 years before the
clinical development of the condition in at-risk car-
riers (101). Most, but not all, studies have found that
the severity of cognitive impairment is determined
by the number of CAG repeats. Deficits are progres-
sive, and the point prevalence of dementia in definite
Huntington’s disease is somewhere between 30 and
50%, depending on the sample and instrument used.

QoL has been poorly studied in this condition,
particularly in relation to cognitive change. Helder
et al. (102) assessed 77 patients with a clinically
confirmed diagnosis of Huntington’s disease (HD)
using the SIP. Total motor score, MMSE scores
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and the duration of HD were significantly correlated
with patients’ scores on the SIP, and predicted
a significant amount of variance of the physical
dimension of the SIP, but not of the psychosocial
dimension. Ho et al. (103) studied 70 patients with
HD using the Unified Huntington’s Disease Rating
Scale (UHDRS) motor, Beck Depression inventory
and SF36. Poor HRQoL was associated with higher
levels of depressive mood and lower functional
capacity but interestingly motor symptoms and
cognitive function were not particularly influential.

Regarding assessment, several small-scale stud-
ies have proposed certain generic instruments to
detect cognitive change in HD (104,105). Relatively
little has been published concerning the value of
different HRQoL instruments in Huntington’s dis-
ease (106,107) and there have been no therapeutic
trials in this area.

Motor neuron disease

Significant neuropsychological impairment is present
in at least one-third of all sufferers of classical
MND (108). Until recently, MND was seen as a
pure disorder of the motor system with a low inci-
dence of cognitive impairment. Increasingly, it is
recognised that patients with MND without dementia
often manifest fronto-temporal type cognitive impair-
ment. Indeed MND and fronto-temporal dementia
can overlap in both familial and sporadic cases of
MND (109). Selective cognitive impairment in the
form of verbal fluency deficits, most likely indicating
executive dysfunction, appears relatively early on in
the course of the disease, and language functions may
become vulnerable as the disease progresses. Demen-
tia occurs in 5–10% of sufferers, with an increased
risk of frontal lobe dementia in the late stages of
disease (110). Authors have looked for biological
markers of cognitive decline in MND. Provisional
work suggests that on PET functional imaging greater
impairment of medial temporal lobe activity occurs in
MND with fronto-temporal dementia compared with
those without dementia (111). Nevertheless, cogni-
tive impairment is not an invariable feature of MND
and can be difficult to detect (112).

The relationship between cognitive decline in
MND and perceived QoL has rarely been studied.
Of note, in some conditions, cognitive impairment
appears to have a modest, but significant impact on
patients’ desire for hastened death (113). In a study
of 31 patients with MND, QoL scores were found to
correlate positively with the existence of confiding
and emotional support and also correlated negatively
with the presence of self-rated everyday cognitive
difficulties but not with affective state (114). As
with other neurological disorders, both fatigue and

depression are associated with poorer QoL in subjects
with MND (115,116). Instruments to measure QoL
are available but their validation is unclear (117).

Multiple sclerosis

When examined carefully, specific cognitive deficits
can be seen in over 50% of patients, often in the
earliest phases of disease (118,119). However, up to
half of such cases are overlooked when using a rou-
tine examination alone (120), and personal accounts
may be also be revealing (121). Even in patients with
short disease duration of less than 2 years, discrete
impairment of cognitive function may be found in
up to 60% on neuropsychological testing without
impacting activities of daily living (122,123).

Most (124–127) but not all (128) studies doc-
ument an association between cognitive deficits
and lowered HRQoL. Cutajar et al. (126) evaluated
patients with MS in a cross-sectional study. A rela-
tionship was found between both memory impair-
ment and executive function and HRQoL. Gold
et al. (127) compared 80 MS patients with cogni-
tive dysfunction with 107 unimpaired patients, sep-
arated on the basis of the symbol digit modalities
test (SDMT). Cognitively impaired patients showed
significantly higher depression and anxiety as well
as lower HRQoL. Shawaryn et al. (124) used the
paced auditory serial addition test (PASAT) as a mea-
sure of cognitive impairment in 90 patients with
MS. Information-processing speed predicted men-
tal and emotional aspects of HRQoL on the Med-
ical Outcomes Trust’s Short Form-36 (SF-36) and
both the EDSS and the PASAT predicted depression.
Benedict et al. (129) found that cognitive decline
predicted mental components of HRQoL (in unad-
justed analysis) and ability to maintain employ-
ment. Most recently, Benito-Leon et al. (130) exam-
ined all degrees of cognitive impairment using
neuropsychological testing as well as the Clock
Drawing Test and MMSE screening instruments
in 191 MS patients. After controlling for depres-
sion comprehensive (but not simple) ratings of cog-
nition significantly contributed to poor HRQoL.
In addition, all degrees of cognitive impairment,
severity of fatigue and higher physical disability
were independent predictors of low FAMS instru-
ment total scores. Our search only identified one
trial linking rehabilitation with improvements in
HRQoL (131). Patti et al. (131) found improvements
in HRQoL in those randomised to an intensive
6-week rehabilitation package.

Parkinson’s disease

Cognitive impairment is increasingly recognised as
an important feature of PD (132). A substantial
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proportion develop Lewy body dementia (133,134).
Specific cognitive domains are affected even in early
disease stages (135) and clinical criteria have been
suggested (136). Common problem areas include
executive performance, which is more severely
affected than visuospatial function, which in turn is
more severely affected than memory and language.

Schrag et al. (137) examined the factors that influ-
ence HRQoL using the specific Parkinson’s dis-
ease Questionnaire (PDQ39). The factor most closely
associated with disruptions in HRQoL was the pres-
ence of depression (explaining 54% of the vari-
ance). Disability, postural instability, a history of
falls or of gait difficulties and cognitive impairment
(as determined by MMSE) also contributed to poor
HRQoL. In a small study, Croyle et al. (138) showed
that neuropsychological deficits were linked with
pool QoL. Also in a community study of 114 patients
with idiopathic PD, Weintraub et al. (139) showed
that increasing severity of depression and worsening
cognition on the MMSE were associated with greater
disability using the UPDRS ADL score, accounting
for 37% of the variance in disability. Unfortunately,
QoL per se was not examined. Klepac et al. (140)
studied 124 consecutive PD patients without demen-
tia based on DSM-IV criteria and Mini Mental State
Examination. In multivariate analysis, after multiple
adjustments better cognitive performance was inde-
pendently associated with better HRQoL.

Treatments for cognitive decline are showing some
promise in PD and may influence QoL (141). A
rehabilitation program of 6 weeks, including both
motor and cognitive training, was applied to 20
patients affected by PD in the early stages, presenting
with mild cognitive deficits, but no dementia. At the
end of the scheduled sessions, the patients showed
a significant improvement in verbal fluency, logic
memory and Raven’s matrices tests, when compared
with baseline (142).

Conclusions

A spectrum of cognitive impairments complicates
the course of a substantial proportion of patients
with all the neurological conditions discussed in
this systematic review. In the case of epilepsy,
Huntington’s disease, motor neuron disease, multiple
sclerosis and PD deficits accumulate early in the
disease course, sometimes pre-clinically. Although
much attention has focussed on dementia, there is
increasing recognition of the importance of a broad
spectrum of impairments, such as those rated as
subclinical, minimal or mild (143).

Given that cognitive difficulties are a key part
of neurodegenerative and acquired brain disorders,
it is surprising that they often undetected and

untreated (144). Even frank dementias often go
unrecognised for many years (145). Yet cognitive
symptoms predict future mortality in healthy and
dementia populations (146,147) and have prognos-
tic value in other medical disorders (148). Moreover,
cognitive deficits are an important outcome variable
in themselves. This systematic review shows that
in many neurological conditions mild, moderate and
severe cognitive change is perceived as a significant
burden by both patients and carers. In other areas of
medicine, perceived memory difficulties, poor con-
centration and impaired problem solving are impor-
tant predictors of low HRQoL (149), as well as the
ability to continue successful employment (150,151).
However, losses in specific domains appear to affect
global outcomes in different ways. For example,
Artero et al. (152) examined predictors of decline in
disability over a 3-year period in patients with mild
cognitive impairment. Decline in visuospatial perfor-
mance on cognitive tests was the most significant
predictor of decline in ability to dress, bathe, use
the telephone or retain mobility. Decline in atten-
tion also reduced the capability of independent toi-
leting, and a decline in language was associated
with poor telephone use. Memory impairment alone
did not have a large effect. Similarly, after head
injury return to work may be best predicted by
memory problems, whereas interpersonal relation-
ships are more closely tied with cognitive processing
speed and behaviour (153). Cognitive difficulties can
also adversely influence personal and social inter-
actions. For example, the inability to predict the
actions of others and remember previous interactions
is likely to erode personal relationships and thereby
threaten social support. In several areas (particularly
brain injury), neuropsychological rehabilitation pro-
grammes have helped patient and caregiver satisfac-
tion and improved HRQoL.

This systematic review is limited by the paucity of
research in many neurological conditions. Relatively
few studies have examined the progression of deficits
or specific cognitive domains in relation to HRQoL.
There is also considerable uncertainty about what
degree of severity of cognitive change is necessary
in order to produce a measurable effect on global
wellbeing. Further research is required to examine
vulnerability and reliance factors in HRQoL and
in particular the role of social support and insight.
Nevertheless, we suggest that a thorough cognitive
examination should be part of routine clinical
practice in those caring for neurological patients.
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