
Self-perceived health status following
aneurysmal subarachnoid haemorrhage:
a cohort study

Audrey C Quinn,1 Deepti Bhargava,2 Yahia Z Al-Tamimi,3 Matthew J Clark,1

Stuart A Ross,4 Alan Tennant5

To cite: Quinn AC,
Bhargava D, Al-Tamimi YZ,
et al. Self-perceived health
status following aneurysmal
subarachnoid haemorrhage:
a cohort study. BMJ Open
2014;4:e003932.
doi:10.1136/bmjopen-2013-
003932

▸ Prepublication history for
this paper is available online.
To view these files please
visit the journal online
(http://dx.doi.org/10.1136/
bmjopen-2013-003932).

Received 31 August 2013
Revised 7 February 2014
Accepted 10 February 2014

For numbered affiliations see
end of article.

Correspondence to
Dr Audrey C Quinn;
a.c.quinn@leeds.ac.uk

ABSTRACT
Objective: The objective of the study was to assess
the long-term self-reported health status and quality of
life (QoL) of patients following an aneurysmal
subarachnoid haemorrhage (ASAH) using a self-
completed questionnaire booklet.
Design: A two-cohort study.
Setting: A regional tertiary neurosurgical centre.
Participants: 2 cohorts of patients with ASAH treated
between 1998 and 2008 and followed up at
approximately 1 year.
Interventions: Routine care.
Primary and secondary outcomes: A range of
standardised scales included: AKC Short Sentences
Test, the Barthel Index, the Self-Report Dysexecutive
Questionnaire, the Everyday Memory Questionnaire,
Stroke Symptom Checklist, Wimbledon Self-Report
Scale, Modified Rankin Score (MRS) and a new
Stroke-QoL. The data from summated scales were fit to
the Rasch measurement model to validate the summed
score.
Results: 214 patients (48%) returned the
questionnaires; the majority (76%) had a World
Federation of Neurosurgeons grade of 1 or 2. The most
frequent aneurysm type was that of the anterior
communicating artery (28%) with approximately 90%
of aneurysms of the anterior circulation. Of those
previously in full or part-time employment, 48.9%
were unemployed at follow-up. All summated scales
satisfied the Rasch measurement model requirements,
such that their summed scores were a sufficient
statistic. Given this, one-third of patients were noted to
have a significant mood disorder and 25% had
significant dysexecutive function. Patients with an
MRS of 3, 4 or 5 had significantly worse scores on
most outcome measures, but a significant
minority of those with a score of zero had failed to
return to work and displayed significant mood
disorder.
Conclusions: A range of self-reported cognitive and
physical deficits have been highlighted in a cohort of
patients with ASAH. While the MRS has been shown to
provide a reasonable indication of outcome, in routine
clinical follow-up it requires supplementation by
instruments assessing dysexecutive function, memory
and mood.

INTRODUCTION
Aneurysmal subarachnoid haemorrhage
(ASAH) is a devastating form of intracranial
haemorrhage with an incidence of 8–10 per
100 000 annually.1 Thus, in the UK, about
6000 people are admitted to hospital annu-
ally with this condition; in 2011–2012, they
had a mean age of 60 years, and almost
two-thirds were women. Of those who
survive, while limitations in physical function-
ing may be less common, up to 50% of
patients are left with significant cognitive def-
icits, including deficits in verbal and non-
verbal memory, psychomotor speed, execu-
tive function and visual-spatial function.2–4

Up to 50% of survivors who were in employ-
ment prehaemorrhage do not return to the
same level of work.4 5

The most notable change in management
of this disease over the past decade has been
the conversion of aneurysm clippings to
endovascular coil placement by neurointer-
vention radiologists as described in the
International Subarachnoid Aneurysm Trial
(ISAT) trial.6 The relative risk of death or sig-
nificant disability at 1 year for patients treated
with coils was 22.6% lower than in surgically

Strengths and limitations of this study

▪ This set of patient-reported outcome measures
opens up the possibility of further investigations
to assess the detailed biopsychosocial model
and to model the direct and indirect effects of
impairments and activity limitations on participa-
tion (particularly work) and the quality of life.

▪ The main limitation of this study is the selection
bias posed by those patients who have not
responded to this questionnaire, although we
were able to show that no bias existed for age,
gender and Glasgow Coma Score.

▪ These outcome measures should be repeated on
a larger number of patients with aneurysmal
subarachnoid haemorrhage for further
evaluation.

Quinn AC, Bhargava D, Al-Tamimi YZ, et al. BMJ Open 2014;4:e003932. doi:10.1136/bmjopen-2013-003932 1

Open Access Research

http://dx.doi.org/10.1136/bmjopen-2013-003932
http://dx.doi.org/10.1136/bmjopen-2013-003932
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2013-003932&domain=pdf&date_stamp=2014-4-3


treated patients, an absolute risk reduction of 6.9%. Also,
there were improved back-to-work rates following coiling.
The study found that, in patients equally suited for both
treatment options, endovascular coil treatment produces
substantially better patient outcomes than surgery in
terms of survival free of disability at 1 year.
In reporting outcomes, the majority of studies and

trials have utilised either the Glasgow Outcome Scale or
the Modified Rankin Scale to assess outcome.7–9 The
former is a crude scale of 0–5 representing a spectrum
from death to good outcome. The latter has been shown
to give a disproportionate weighting to physical disability,
with inadequate sensitivity to detect the subtle cognitive
deficits that are apparent following ASAH.10 Despite
this, the scale has been recently recommended as the
preferred outcome measure in acute stroke research.11

Some studies have assessed long-term outcome follow-
ing ASAH, and recent studies have highlighted the
importance and need for functional and neuropsycho-
logical outcome assessment.12 13 In particular, the
absence of standardised neuropsychological test batteries
has been noted as well as the poor reporting of neuro-
psychological outcomes as either primary or secondary
outcomes.14 While there is some indication that the
health status of survivors may be affected for a decade,
the course of associated long-term physical and cognitive
deficits after ASAH is not yet well established, leading to
questions about potential impact on longer term quality
of life (QoL) and working capacity, as well as current
best clinical practices.15 16 Given this, it would seem
imperative that adequate measurement of physical and
cognitive deficits should be considered as part of
routine follow-up, to facilitate monitoring of outcome
and appropriate referral. While neuropsychological test
batteries may be the most informative for the latter, they
nevertheless generally require specialised training and
considerable time to administer.17 Consequently, the aim
of the current study was to assess self-reported health
status and QoL following ASAH by utilising a simple set
of patient-reported outcome measures (PROMs). These
were selected to cover a range of cognitive, physical and
psychological deficits which can be employed without
detailed neuropsychological testing or specialist training.
The intention was that this would provide insight into
the longer term health status and QoL of patients, and
the associations between the various components of
health status, and between health status and QoL, and
thus potentially lay the groundwork for a condition-
specific toolbox of PROMs for ASAH.

METHODS
Patients gave informed consent at the time of their
follow-up appointment following discharge.

Setting and subjects
Details of patients admitted to a tertiary neurosurgical
centre with ASAH were identified and entered onto a

database by a senior nurse or doctor on the neurosurgi-
cal unit. Data collected include demographic informa-
tion and clinical information including Glasgow Coma
Score on presentation. Using this database, 450 surviving
patients were identified who were admitted in two separ-
ate periods between September 1998 and May 2008. The
second cohort straddled the introduction of the coiling
procedure.6 A questionnaire booklet containing a range
of outcome measures designed to ascertain health status
was sent to these patients, followed by a second letter to
confirm that the booklets were received and to record
the Modified Rankin Score (MRS).

Patient assessment and outcome measures
The conceptual framework for this study, and the conse-
quent choice of instruments was the WHO International
Classification of Impairments, Disability and Handicaps
(ICIDH),18 subsequently updated during the course of
the study to the International Classification of
Functioning, Disability and Health (ICF).19 The concept
of QoL in the current study is viewed as external to
health status (defined as functioning in ICF terms), and
is similar to that expressed graphically in the Wilson and
Cleary model, whereby functioning and perceived
health are shown to be precursors to QoL. The ICF also
adds the potential impact of mediators (such as personal
factors) and moderators (such as environmental factors)
to the equation.20 21 Thus, it is important to understand
that the current study does not accept the health-related
quality of life (HRQoL) position that, for example, the
presence of pain or disability represents a diminished
QoL. Rather, QoL is seen to be affected by many factors,
including personal characteristics such as resilience and
self-efficacy, and as a consequence some with significant
levels of impairment and activity limitation can still con-
sider their QoL to be good.22 The choice of instruments
was guided by this conceptual framework from those
available at the time, and these were put together into a
questionnaire booklet.
The booklet contained the following outcome

measures:
AKC Short Sentences Test: A simple 10-point test to
confirm that the patient is able to read and understand
the booklet. Scores range from 0 to 10.
The Postal Barthel Index (BI): A 10-item list that assesses
various aspects of mobility and activities.23 The patient
rates their level of independence in each of the activ-
ities according to specified criteria. Scores range from
0 to 100.
The Self-Report Dysexecutive (DEX) Questionnaire: The DEX
questionnaire is a standardised self-report measure of
behavioural difficulties associated with executive func-
tioning such as impulsivity, inhibition control, monitor-
ing and planning.24 Here the patient rates the
frequency of difficulties with emotions or personality,
motivation, behaviour and cognitive problems on a
five-point scale ranging from never to very often.
Scores range from 0 to 80. A single domain score for
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the DEX has been supported.25 One article has sug-
gested that a range of 19–28 is consistent with moder-
ately DEX functioning that requires identification of
the possible causes, and >28 indicates an important
degree of DEX disorder that would include severe
pathologies.26

The Everyday Memory Questionnaire (EMQ): A 35-item
questionnaire assessing the incidence of memory fail-
ures based on different everyday errors. For each of
these errors, the patient rates the frequency of these
errors ranging from ‘never’ (score of 0) to ‘all the
time’ (score of 4). This has originally been described
following head injury.27 28 The items are divided into
five subscales: speech; measuring reading/writing;
faces and places; actions and new things.
Stroke Symptom Checklist (SSC): An informal checklist of
12 common symptoms (including effects of mood, cog-
nition and physical problems) associated with brain
injury. These were identified at the time by local clini-
cians. Patients score a point if symptoms are worse now
than prior to their illness. Scores range from 0 to 12.
Wimbledon Self-Report Scale (WSRS): The WSRS was ori-
ginally standardised on a hospital population with pre-
dominantly neurological disorders.29 It provides a
general appraisal of mood rather than being limited to
specific symptoms of anxiety or depression. The
patient has to rate the frequency with which 30 emo-
tions occur on a four-point scale ranging from most of
the time to not all. Using the original dichotomised
scoring system of 1100, scores of 0–7 are considered
normal, 8–10 are borderline and 11–30 represent clin-
ically significant mood disturbance.
MRS: The MRS has been widely adopted in stroke
research as the primary clinical endpoint in most
trials.9 It is a six-point scale of independence and diffi-
culties with activities of daily living, ranging from
needing constant care to complete independence.
A needs-based Stroke-Specific Quality of Life scale (Stroke-QoL)
was introduced for cohort 2.30 This is a new scale but
potentially appropriate for this diagnosis, as some of
the original qualitative work was undertaken including
those with ASAH. Comprising 30 dichotomous items, a
high score represents a poor QoL.

Statistics
As many of the scales were lacking evidence of validity
for SAH at the time of inclusion in the study, the data
from all summated scales without evidence of validity for
at least stroke, if not SAH, were fit to the Rasch measure-
ment model to ascertain their internal construct validity,
and to determine if the summed score was a sufficient
statistic for the construct being measured. Briefly, the
data were required to satisfy the model expectations
about the pattern of responses, as well as to satisfy a
number of assumptions, including local dependence
and unidimensionality. These manifest as a number of
fit statistics, whose ideal values are shown at the foot of
the fit table (table 1) below. Where a breach of the local

independence assumption was found among item sets,
these were summated into testlets (super items) to
adjust for the effect on fit, and reliability.31 The data
were fitted to the Rasch model using the RUMM2030
software, utilising the partial credit model.32 33 Full
details of the process of Rasch analysis can be found
elsewhere.34 35

All data were analysed with SPSS V.20. All data from
ordinal scales were subjected to appropriate non-
parametric statistics. Where logistic regression is
reported, all patient-reported outcomes are entered into
the models, dichotomised at their median unless expli-
citly stated otherwise, and used as indicator variables.
Only those variables that were significant predictors are
reported in the outcome tables.

RESULTS
Response and characteristics of patients
Of the 450 booklets sent, 214 (47.6%) complete sets
were returned, 97 from cohort 1 and 117 from cohort
2. Analysis of non-response bias showed that there was
no significant difference for age (t=0.838; p=0.403),
gender (χ2 0.902; p=0.376) or Glasgow Coma Scale
(GCS) on admission (t=0.811; p=0.418) between those
who did and did not respond.
The mean age of those responding was 56.6 years (SD

10.7), of whom 68% were women. Most patients (76%)
had presented with the World Federation of
Neurosurgeons (WFNS) grade 1 or 2 subarachnoid
haemorrhage (SAH). There was no significant differ-
ence for age (t=1.254; p=0.225) or gender (χ2 3.3;
p=0.79) by cohort. The most frequently noted aneurysm
location was that of the anterior communicating artery.
With the introduction of the coil procedure within
cohort 2, 41.3% of that cohort had been coiled.

Validity of questionnaires for SAH
Data from five questionnaires, without previous evidence
of internal construct validity for stroke and/or SAH,
were fit to the Rasch model. All scales showed adequate
fit to the model, after some adjustments for local
dependencies among the item sets (table 1).
Consequently, the summed score of each scale can be
considered a sufficient statistic for the trait being mea-
sured. Where the total item set is shown to fit the Rasch
model, all subsets of items will do so (eg, subscales).36

Health status
Given this, table 2 shows the responses to the various
questionnaires, including the median and IQR for each
scale. At follow-up, over four in five (82.6%) were 0–2
on the modified self-reported Rankin Scale, and there
was no significant difference between cohorts (χ2 2.20;
p=0.821). The response to the AKC Short Sentences Test
indicated that the majority of those who responded to
the follow-up were able to read and understand the
booklet. Nine of 10 (91%) scored a maximum on the
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test, with only 6 patients (2.9%) scoring 7 or 8/10. The
majority of those responding also had a maximum, or
near maximum, score on the BI with just 20 patients
(12.5%) scoring below 80, suggesting, as did the Rankin
Scale, that there was little residual physical dependency.
Despite this, a median of seven symptoms were reported
from the Stroke Symptom Checklist. Less than one in
five (19.2%) reported no symptoms, while the most
common symptom reported was irritability (57.9%), fol-
lowed by anxiety (57.5%). Other symptoms such as
headaches or blurred vision were reported by approxi-
mately half of the patients.
The extent of DEX function indicated that while most

patients displayed few signs of impairment of this func-
tion, there was a minority who did so (figure 1). With a
median score of 12, the upper quartile was 26. Likewise,
problems with everyday memory were absent for the
majority, although a significant minority displayed some
impairment associated with speech. A third (33%) dis-
played borderline/caseness for significant mood dis-
order on the Wimbledon scale. This was strongly
associated with an MRS of 3 or more, with 44.5%
showing borderline/caseness, compared to just 17% of
those with a score of less than 3 (χ2 16.91; p<0.001). All

the scales showed a significant gradient across the MRS
groups with the exception of the SSC (table 3).
Likewise, most scales showed strong bivariate
(Spearman) correlations with one another (table 4).
Two-thirds (66.8%) of those responding were in work

previously, but only one-third (33.1%) were at follow-up.
Thus, of those previously in full-time or part-time
employment, 47% were unemployed at follow-up. Of
those with an MRS of zero, 32.8% had failed to return
to work; of those with an MRS of 1–2, 52.2% had failed
to return to work, and of those with an MRS of 3+,
100% had failed to return to work.
Several factors had strong associations with return to

work with this previously employed group. For example,
those returning to work were significantly younger at
51 years than those who did not return, at 56.7 years
(t=4.091; p<0.001). One half (50.78%) of those not
returning to work were borderline or case for mood dis-
order, compared to just less than one in six (15.7%) of
those who had returned to work (χ2 19.05; p<0.001). To
complete the picture, just one patient (1.3%) not previ-
ously in work reported full-time employment at
follow-up. A backwards logistic regression was under-
taken to identify those factors, which appear to be

Table 2 Median and IQR of health status instruments

Scale Minimum Maximum Median IQR N

Rankin 0 5 1 0–2 178

AKC 7 10 10 10–10 206

Barthel Index 27 100 100 95–100 160

Stroke Symptom Checklist 0 12 7 3.5–10 189

DEX 0 76 12 4–26 195

Everyday Memory

Speech 0 52 11 4–24 205

Reading 0 16 2 0–7 208

Face recognition 0 24 2 1–6 203

Actions 0 24 2 0–9 209

Learning 0 23 4 1–9 203

Wimbledon Mood 0 83 18.5 6–38 196

Stroke—QoL 0 29 9.3 2.6–17.0 113*

*Cohort 2 only.
AKC, AKC Short Sentences Test; DEX, Self-Report Dysexecutive Questionnaire.

Table 1 Rasch analysis

Residual

item

Residual

person

PSI reliability

Percentage

of tests >5% 95% CI NDescription χ² df p Value Mean SD Mean SD

1 DEX 63.5 40 0.011 −0.17 1.28 −0.28 1.25 0.89 6.67 3.7 to 9.6 184

2 Everyday Memory 10.5 10 0.401 −0.02 1.15 −0.33 0.91 0.89 6.67 3.7 to 9.6 200

3 Wimbledon 6.07 4 0.194 −0.13 0.78 −0.48 0.80 0.81 2.55 0.5 to 5.6 196

4 Symptom Checklist 36.89 24 0.045 0.07 1.41 0.20 0.75 0.75 3.72 0.1 to 6.88 188

5 Stroke QoL 6.91 4 0.141 −0.18 0.92 −0.35 1.04 0.74 2.00 02.3 to 6.3 100

Ideal values >0.05* <1.4 <1.4 >0.70 <5.0 LCI <5.0
*Bonferroni adjusted.
DEX, Self-Report Dysexecutive Questionnaire; LCI, lower confidence interval; QoL, quality of life.
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associated with the ability to return to work, having been
previously employed. For this group, age was signifi-
cantly associated with return to work, physical depend-
ency expressed by a BI score of less than 80, a score of
greater than zero on the Rankin Scale and memory defi-
cits associated with speech (table 5). Thus, older people,
those with residual physical disability and those experi-
encing memory problems were less likely to have
returned to work. The model is adequate with a
Hosmer-Lemeshow Goodness of fit test of 0.244, a
Nagelkerke R2 of 0.396 and overall correct classification
of 73.6%.
In cohort 2 (n=117) where additional clinical informa-

tion was obtained, there was no association between
Fisher grade and the MRS (χ2 3.266; p=0.195). Neither
was there any association between Fisher grade and
whether or not the patient was clipped or coiled (χ2

0.212; p=0.693). Within cohort 2, where coiling was
introduced, almost three in five (58.7%) were clipped.

There was no significant difference in age (t=0.762;
p>0.448) and gender (χ2 2.164; p=0.112) by type of
intervention. Likewise, there was no significant differ-
ence in the Fisher grade by intervention (χ2 2.854;
p=0.415) or WFNS level (χ2 0.601; p=0.438). Many out-
comes also showed no difference by type of intervention,
including return to work among those previously
employed (χ2 0.061; p=0.806). However, over half
(55.8%) of those coiled were graded as a Rankin score
of zero, compared to just under a third (32.8%) of those
clipped (χ2 5.48; p=0.027). Furthermore, patients who
had been coiled reported better levels of mood on the
Wimbledon Scale (Mann Whitney U; p = 0.037), and a
better QoL on the new Stroke-QoL scale, than those
clipped (median 12.7; Mann Whitney U; p = 0.028).
There were also indications of a considerable impact

on the ability to meet needs as expressed by the needs-
based QoL scale, available in cohort 2 with 117 cases.
For example, of those previously working, there was a
significantly worse level of QoL for those no longer
working (Independent Samples Median test p=0.035).
Splitting the QoL scale at the median value (9.3), a
backwards logistic regression identified that an MRS of
three and above is strongly associated with a significantly
poorer reported QoL. Likewise, above borderline mood
disorder, and scoring in the upper quartile of the DEX
function scale, although the latter with only a strong
trend (table 6). The model is adequate with a
Hosmer-Lemeshow Goodness of fit test significance of
0.214, a Nagelkerke R2 of 0.606 and overall correct clas-
sification of 81.2%.

DISCUSSION
This study set out to see if a set of PROMs could provide
a broad set of information across the impairment-activity
limitation-participation and QoL continuum. Sending
the booklet followed by one letter of reminder has
enabled a return rate approaching 50%. All the chosen
scales were shown to have unidimensional valid total

Table 3 Association between health status and QoL measures and MRS

Scale

MRS 0

Median IQR

MRS 1–2

Median IQR

MRS 3+

Median IQR N

Barthel Index 100 100–100 100 90.5–100 75 49.7–90.0 160

Stroke Symptom Checklist 7 2–10 7 4.3–9.0 6.5 3–9 189

DEX 6 1–13 16 5.5–33.0 29 17–41 195

Everyday Memory

Speech 6 2.5–10.5 14.5 7.3–27.5 30 13.5–38.8 205

Reading 1 0–3 4 1–7 7.5 3.3–13.8 208

Face recognition 1 0–2 3 1–6 7 4.5–15.5 203

Actions 1 0–3 4 1.0–9.5 11.5 5.0–16.8 209

Learning 3 0.5–5.0 6 2–10 9.5 5–16 203

Wimbledon Mood 9 2.0–18.8 28 14–45 39 24.8–58.3 196

Stroke—QoL 3 1.0–5.8 14 8–20 20 15.5–25.2 113*

*Cohort 2 only.
DEX, Self-Report Dysexecutive Questionnaire; MRS, Modified Rankin Score; QoL, quality of life.

Figure 1 Distribution of Dysexecutive Function

Questionnaire Score.

Quinn AC, Bhargava D, Al-Tamimi YZ, et al. BMJ Open 2014;4:e003932. doi:10.1136/bmjopen-2013-003932 5

Open Access



scores through fit to the Rasch measurement model.
Scores on the AKC reading test indicated that all
patients who returned their questionnaire were capable
of understanding the booklet.
Although symptoms were prevalent, the high median

BI score indicated that patients required minimal assist-
ance with activities of daily living. In another cross-
sectional study of 40 survivors with ASAH originally
categorised as independent, it was shown that only 5
(12.5%) patients scored less than 100 in the BI (range
from 70 to 95 in this subgroup).37 Nevertheless, 17% of
patients had a poor outcome (3–5) as assessed by the
MRS. In addition, one-quarter also displayed significant
DEX function. The DEX scores in the current study are
comparable to those in another recent study investigating
cognitive deficit in a small cohort of clipped and coiled
patients with ASAH (mean DEX score 19.4 and 15.4 in
clipped and coiled patients, respectively).38 The upper
quartile of the DEX in this cohort of survivors, and thus
one-quarter of the cohort, was close to the level which in
one study indicated an important degree of DEX dis-
order that would include severe pathologies.26 Over half
of those at this level of DEX function have scored an
MRS of 2 or less.
The results of the EMQ demonstrate that patients in

general also exhibit some detectable memory deficits,
particularly in ‘speech’, which in the current study has
been shown to influence return to work. The results of
the WSRS indicate that a substantial minority (33%) had
a clinically relevant mood disorder. This is similar to a
study of brain injury patients utilising the WSRS, in

which it was demonstrated that 38% of patients had a
clinically significant mood disorder at 6 months post
injury,39 and 35% at 1-year post injury.40 Other more
recent studies have reported high levels of emotional
disorders following SAH and high levels of depression
found to be associated with poorer QoL after 1 year.41 42

Furthermore, in one study, post-traumatic stress disorder
was found in one in four participants 3 years after
SAH.43

The recently developed needs-based Stroke-QoL
measure was shown to fit the Rasch model and to dem-
onstrate a strong gradient across the MRS levels. Given
that it measures a different construct to health status, it
offers the potential to determine how health status
impacts on QoL and, in further studies, examine poten-
tial mediating and moderating factors which may be
amenable to intervention. The consistent level of correl-
ation (of 0.6–0.7) found between the measure and the
other constructs suggest considerable scope for the
development of a comprehensive biopsychosocial model
with the Stroke-QoL as an endpoint or primary
outcome. The needs-based approach to QoL itself is
now widely used across many diagnostic groups.44 45 The
construct, focusing on the impact of the condition on
the ability of the person to meet their needs, has previ-
ously shown a strong correlation with subjective well-
being, traditionally the generic measure of QoL.46

Almost half of the patients in the current study who
were previously employed were unemployed at follow-up.
In a recent Australian study, two-thirds of patients who

Table 5 Backwards logistic regression predicting return to

work

β Exp CI Sig.

Age −0.116 0.891 0.840 to 0.945 <0.001

Barthel Index −0.965 0.381 0.158 to 0.918 0.032

Speech −0.715 0.489 0.312 to 0.767 0.002

Rank (0;1+) −1.155 0.315 0.130 to 0.764 0.011

Exp, exponentiation; Sig., significance.

Table 4 Bivariate (Spearman) correlations between patient-reported outcome measures

QoL Dextotal Barthel Speech Reading Faces Actions Learning SSC Wimb

QoL 1.000

Dextotal 0.700** 1.000

Barthel −0.644** −0.494** 1.000

Speech 0.613** 0.837** −0.463** 1.000

Reading 0.664** 0.764** −0.508** 0.829** 1.000

Faces 0.648** 0.711** −0.500** 0.803** 0.781** 1.000

Actions 0.616** 0.731** −0.436** 0.820** 0.754** 0.833** 1.000

Learning 0.566** 0.705** −0.388** 0.784** 0.745** 0.816** 0.782** 1.000

SSC 0.668** 0.088 −0.075 0.002 −0.035 0.022 0.003 −0.027 1.000

Wimb 0.711** 0.746** −0.441** 0.648** 0.611** 0.573** 0.616** 0.540** 0.050 1.000

A high score is worse for all scales other than the Barthel Index. **Significant <0.01.
SSC, Stroke Symptom Checklist.

Table 6 Backwards logistic regression for predicting poor

quality of life (>median)

β Exp CI Sig.

MRS >3 3.952 52.04 5.5 to 492.3 0.001

Mood borderline/case 1.194 3.30 1.08 to 10.1 0.037

Dis-exec function

upper quartile

0.943 2.57 0.768 to 8.58 0.126

Exp, exponentiation; MRS, Modified Rankin Score;
Sig., significance.
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were in prehaemorrhage employment returned to
full-wage employment at 1 year following haemor-
rhage.47 This was noted to be higher than previously
reported48 49 and much higher than the employment
level noted in the current study. We did not specifically
ask about why our patients did not return to work and
accept that this could have been out of choice or if the
patient was at or near retirement age. However, it is
important to note that only 3.5% of those working prior
to their ASAH were above retirement age at the time,
and half were below 55 years of age.
The main limitation of this study is the selection bias

posed by those patients who have not responded to this
questionnaire, although we were able to show that no
bias existed for age, gender and GCS level. Nevertheless,
it is possible that those who, for example, would have
scored much lower on the AKC Short Sentences Test,
indicating problems understanding the questions, chose
not to respond. If this were the case, then the study
would understate the true impact of the ASAH on
peoples’ lives. By design, the study relied on self-
completion of standardised instruments, as opposed to
objective structured clinical tests. Thus, it relies on previ-
ous validation of those instruments, supported by the
Rasch analysis in the current study, which suggests their
appropriateness for an ASAH sample. However, these
outcome measures should be repeated on a larger
number of patients with ASAH for further evaluation.
This is particularly the case for the Stroke-QoL which, as
yet, awaits full validation, although the current study,
with fit to the Rasch model and good correlations with a
range of comparator measures, provides evidence for
the scale in this diagnostic group.
In the current study, a large proportion of patients

had a good (0–2) MRS at follow-up. Results from the
ISAT demonstrated that at 1-year follow-up, 69.1% and
76.5% of patients in the surgical and endovascular
groups, respectively, had an MRS of 0–2.6 With 82%
achieving this grade in the current study, MRSs are
better than those demonstrated in the ISAT study for
patients in the surgical arm. This may be secondary to a
longer follow-up for some patients in this study (range
of up to 400 days follow-up and therefore continued
improvement noted after 1 year). This may also be due
to the effects of a single centre with specialist experience
at offering predominantly surgical aneurysm treatment.
In the light of current recommendations for acute

stroke trials, in the context of longer term follow-up, we
have shown that an MRS score of 0 (no symptoms at all)
does not correlate with a complete recovery, and thus
does not tell the full story. Almost a third of those
graded zero had been unable to return to work, and
one in six were classified as having borderline/caseness
for mood disorder. With the recent changes in manage-
ment of ASAH, namely to an endovascular service, we
routinely review all patients early (at 2–3 months) and
again at a year post coiling. This provides us with an
opportunity to assess early and later outcomes,

particularly memory impairment, cognition and mood
disorders and also those factors shown to be associated
with failure to return to work, and with reported poorer
QoL. In this respect, some measures of memory impair-
ment and mood disorder would seem to be appropriate
in addition to the MRS.
Furthermore, using a selection of patient-reported out-

comes opens up the possibility of further investigations
to assess the detailed biopsychosocial model and to
model the direct and indirect effects of impairments
and activity limitations on participation (particularly
work) and QoL. Although there are several new QoL
scales for stroke, and some which have been validated
for SAH, these invariably belong to the HRQoL trad-
ition, effectively measuring health status within the
impairment-activity limitation-participation domains.50

While use of these as QoL instruments effectively pre-
cludes investigation of the impact of function on QoL,
nevertheless, such scales may provide good disease-
specific measures of health status to include in a more
comprehensive model, replacing generic measures such
as the BI.
In conclusion, the current study has shown that a

selection of patient-reported outcomes have validity for
ASAH, and can deliver a broad range of information,
suitable for clinical management and research purposes.
It has emphasised the impact of cognitive impairment
and shown that traditional outcome measures such as
the Modified Rankin Scale do not tell the full story. As
such, the current study contributes to the identification
of the need for clinical services following ASAH, as well
as the identification of a potential core set of PROMs for
ASAH.
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