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RESEARCH PAPER
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ABSTRACT
Background: Despite advances in the acute care of subarachnoid haemorrhage, longer-term services
remain under-developed. Clinical measures are commonly used to assess outcome and quality of life, but
patient-reported needs and the extent to which they are met have not been measured. This information
is essential to plan and develop evidence-based, patient-centred services. The aim of this study was to
describe the frequency and type of self-reported met and unmet needs of subarachnoid haemorrhage
survivors, explore whether these differ early and late in recovery and the factors associated with whether
needs were met.
Methods: A census cross-sectional postal survey of 400 subarachnoid haemorrhage survivors discharged
from a large neurosurgical unit. The Self-Reported Needs after Stroke Questionnaire was modified and
used to measure the self-reported needs of subarachnoid haemorrhage survivors and the extent to which
they were met 1–2 years and 3–5 years post haemorrhage.
Results: 203 (51%) participants responded: 122/260 (47%) from the early and 81/143 (57%) from the late
cohort. 63% were female; mean age was 55 years. 86% of survivors reported one or more need, and 78%
reported at least one unmet need (median 6, range 1–19). The most commonly reported need related to
fatigue (66%). This and several other health needs were reported as unmet in over 80% of identified
cases. We found no consistent factors that were associated with needs remaining unmet.
Conclusion: Most subarachnoid haemorrhage survivors in both cohorts had unmet needs. Future
research should aim to inform the development of post-discharge services to address the persistent long-
term needs identified.

� IMPLICATIONS FOR REHABILITATION
� Subarachnoid haemorrhage survivors report a number of needs 1-2 years and 3-5 years post

haemorrhage.
� Needs relating to fatigue, memory, concentration, headache and anxiety were the most com-

monly reported.
� A large proportion of needs were described as unmet.
� The design of rehabilitation services for subarachnoid haemorrhage survivors should consider the

self-reported needs described in this study.
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Introduction

Subarachnoid haemorrhage (SAH) accounts for 5% of all strokes,
affects 9.1 per 100,000 people in the UK every year and is a sig-
nificant cause of mortality and disability [1]. Approximately 65%
of people survive the initial haemorrhage, and 60% of these are
discharged home having made a “good recovery” (as measured
by Glasgow Outcome Scale) (UK and Ireland SAH database –
www.hope-academic.org.uk/SAH). A further 19% of survivors
require help with activities of living [2]. SAH survivors are reported
to experience ongoing difficulties, which are associated with
reduced quality of life, social participation and community re-inte-
gration including return to work [3–13]. However these figures are
from clinically determined measurement tools. Consequently little
is known about the survivors’ perspective.

It has been recognized that there is an under-provision of post
discharge services for SAH survivors [14]. The development of
such services requires an understanding of service users’ per-
ceived needs rather than relying upon clinically defined outcomes.
Routinely used outcome measures have been shown to be of lim-
ited use in assessing patients’ needs and are interpreted differ-
ently by clinicians and SAH survivors [15]. In contrast, the
measurement of patient reported unmet needs can identify
the gaps and deficiencies in current services and inform future
service development [16].

There has been only one previous report, with just 67 partici-
pants, of SAH survivors’ self-reported needs [13]. The
Southampton Needs Assessment Questionnaire was used to
evaluate self-reported needs [14]. This instrument covers 10
domains (information, mobility, social services, work or training,
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family, voluntary organisations, finances, housing, formal health
services and formal social services). Crucially for people with SAH,
it does not measure needs in relation to fatigue, pain, emotional
issues or cognitive difficulties which limits its face validity. A wider
survey of needs in stroke survivors included SAH participants but
again did not covers needs specific to this population [17]. Thus,
the aim of this study was to explore the type and frequency of
self-reported needs both early and late following SAH specifically
and the extent to which they have been met.

Methods

Ethical approval was obtained from the University and North
West-Haydock Research Ethics Committee, UK. A census sample of
people who had experienced a subarachnoid haemorrhage (SAH)
in Greater Manchester between September 2010–September 2012
(late post-SAH group) and September 2013–September 2014
(early post-SAH group) were recruited. All adult patients admitted
to the Regional Neurosciences Centre with SAH within these
dates, who survived and were discharged home from the neuro-
sciences centre or inpatient rehabilitation were identified from
the centre’s prospectively maintained clinical database. People
requiring nursing home or residential care were excluded as it is
assumed that their needs are being met and were unlikely to be
able to consent.

Potential participants were sent an invitation letter followed by
a study pack containing the patient information sheet, data col-
lection tool (details below), a request for researchers to access the
clinical data stored on the centre’s database and a stamped-return
envelope. They were also given details of how to access the same
questionnaire online to submit their data electronically if they
preferred, or they could arrange to complete the questionnaires
by telephone interview. Non-responders were contacted by post
after two weeks with a reminder and further copy of the study
pack. A returned questionnaire implied consent.

Participants’ demographics, disease severity, time to treatment,
previous medical history, treatment modality, length of stay, dis-
charge destination and outcome were extracted from Centre’s
database. Participants’ needs were gathered using a modified
Self-Reported Long-Term Needs after Stroke Questionnaire [17].
This instrument was developed in conjunction with stroke survi-
vors to identify their needs. Participants indicate their level of
need, and whether they had received enough help on a Likert
scale in five domains; information, health, everyday life, work and
leisure, friends/family/support groups and finances. They also pro-
vided information about how aspects of their lives had changed
since their stroke in a free text box.

This questionnaire was adapted for people with SAH. Firstly it
was reviewed and modified in the following ways by a clinical
nurse specialist and a neuropsychologist who care for
SAH patients.
� The question: “Have you had enough help with emotional

difficulties such as anxiety or low mood?” was separated into
two questions, asking about anxiety and low mood individu-
ally to provide greater clarity in an important area of
SAH recovery.

� The original questionnaire asked participants: “Have you had
enough help with pain?” A further question was added ask-
ing specifically about headache and the original question
changed to ask about any “other” pain. Headache is a very
commonly reported symptom after SAH and would have
been difficult to measure using the original question.

� Questions were also added that asked about irritability/tem-
per, planning and organising and avoidance behaviour, all of
which are well documented issues experienced by survivors
of SAH [18].

The tool was then piloted with a consultation group of SAH
survivors to assess its relevance and acceptability. Group members
included people with all grades of SAH severity, both early and
late following SAH, men and women, and a range of ages. The
group found the questionnaire quick and easy to complete. They
felt its purpose was clear and the questions were relevant. They
recommended that potential participants should be offered the
option to participate by post, online, or telephone to optimise
return rate. In response to these consultations, the above modifi-
cations were made.

Data were analysed using IBM SPSS Statistics Version 22[19]
using descriptive statistics. Logistic regression was used to explore
factors associated with non-response and for factors associated
with the most commonly identified needs remaining unmet.
Factors considered included demographic (age, sex and cohort),
medical history (smoking, hypertension and ischaemic heart dis-
ease) and clinical characteristics (World Federation of Neurological
Surgeons grade, aneurysm location, length of stay and discharge
destination) Table 1.

Results

Five hundred and thirty three patients were admitted with SAH
during the study period, of whom 130 (24%) were excluded: 83
died in hospital, 33 died following discharge, 1 had returned over-
seas, 9 lived in long-term care facilities, 2 were underage and 2
declined after pre-notification (Figure 1). 403 were invited to par-
ticipate and 203 (50%) completed the survey. Most responses
were returned by post (196, 97%), 6 were submitted electronically
and 1 was completed over the telephone.

Most participants were female (63%, n¼ 127) and the mean
age was 55 years (SD 11.8). Sixty percent of respondents (n¼ 122)
were 1–2 years post SAH. Twenty-six percent of participants did
not have an aneurysm identified as the cause of their SAH, 62%
received endovascular coiling to treat their aneurysm (Table 2).
Data relating to ethnicity or socioeconomic background were not
collected. SAH Survivors were increasingly likely to respond the
older they were (OR 95% CI) 5% (3%–7%) increased odds for
every year older. Those discharged directly home were most likely
to respond OR (95% CI) 2.3 (1.3–3.9)

Overall, 86% (n¼ 175) of participants reported one or more
need since discharge. The median number of needs was 8 (IQR 5
to 12) and 78% (n¼ 158) described one or more need(s) as unmet
(Figure 2). The median number of unmet needs was 6 (IQR 3 to 9)
(Figure 3).

Approximately 70% of respondents returned to work with half
reporting changes to their type of work or hours. Thirty-four per-
cent reported a loss of income post-SAH and 24% had experi-
enced an increase in expenses. Within this domain, seventeen
percent of participants reported a need for further information
regarding benefits although only a small proportion (4%) felt they
needed help with money management. Fifty-nine percent of par-
ticipants reported a change in leisure activities and around a third
of respondents reported changes to their relationships with their
partner, family and friends (Table 3).

Over half of respondents (58%) reported a need for more infor-
mation about SAH, with a smaller proportion (21%) requesting
more information regarding their general health (Table 4).
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Figure 1. Flowchart showing recruitment strategy and response rate.

Table 1. Table showing factors of analysis.

Class Variable Categories

Demographics Age Linear
Sex M:F
Smoking Status Yes: No: Unknown

Medical History Ischaemic Heart Disease Yes: No: Unknown
Hypertension Yes: No: Unknown

Clinical Factors WFNS grade
Fisher Grade
Re-bleed Yes: No
Delayed Cerebral Ischaemia Yes: No
CSF Diversion Yes: No
CSF Sepsis Yes: No
Aneurysmal/Non-aneurysmal Yes: No
Length of Stay Days
Discharge Destination Home

District General Hospital
Rehabilitation Unit
Died

Glasgow Outcome Score at Discharge 1: Good Recovery – Normal Life
2: Disabled but Independent
3: Conscious, disabled and dependent
4: Minimal Responsiveness
5: Non-Survival

SELF-REPORTED NEEDS AFTER SAH 3



The most commonly reported health needs related to; fatigue
(66%), memory (60%), concentration (59%), headache (58%), anx-
iety (57%). The proportion of unmet needs in these categories
was consistently high at around 80% with the exception of head-
ache with an unmet need proportion of 63% (Table 5). There
were no consistent factors associated with unmet needs. Across
all analyses only two factors reached conventional levels of statis-
tical significance. First, participants in the earlier cohort were
more likely to have unmet memory needs: OR (95% CI) 7.4 (1.6 to
34); p¼ 0.01 (Table 6). Secondly, for those participants who
reported a need relating to temper and irritability, increasing age
was associated with a 6% (95% CI: 0% to 12%) reduction in odds

of this being described as unmet with each year older, p¼ 0.04,.
Although relatively low levels of need were reported for other
health related needs (14–46%), in most cases it was reported as
unmet. The only exception was for avoidance behaviour, where
22% (of the 49% that reported feeling anxious) reported this
need as unmet.

Discussion

This is the largest study of self-reported needs in SAH survivors’
to-date. High levels of need were reported, with a large propor-
tion described as unmet. The most commonly reported needs

Figure 2. Bar chart showing frequency of number of needs (%) reported overall.

Table 2. Demographic and clinical characteristics of study population.

1–2 years post SAH n¼ 260 3–5 years post SAH n¼ 143

Responders n¼ 122 Non-Responders n¼ 138 Responders n¼ 81 Non-Responders n¼ 62

Age (SD) 55.0 (11.6) 50.2 (11.8) 55.4 (10.5) 48.7 (12.0)
Sex n (%)Female 77 (63.1) 80 (58.0) 50 (61.7) 34 (54.8)
WFNS grade (See appendix H)
1 83 (68.0) 86 (62.3) 54 (66.7) 46 (74.2)
2 21 (17.2) 22 (15.9) 18 (22.2) 6 (9.7)
3 3 (2.5) 4 (2.9) 3 (3.7) 3 (4.8)
4 9 (7.4) 10 (7.2) 5 (6.2) 5 (8.1)
5 6 (4.9) 16 (11.6) 1 (1.2) 2 (3.2)

Fisher Grade (See appendix H )
1 19 (15.6) 20 (14.7) 7 (8.6) 9 (14.5)
2 18 (14.8) 28 (20.6) 1 (1.2) 2 (3.2)
3 22 (18.0) 17 (12.5) 33 (40.7) 23 (37.1)
4 63 (51.6) 71 (52.2) 40 (49.4) 28 (45.2)

Re-bleed 6 (4.9) 9 (6.5) 4 (4.9) 1 (1.6)
Delayed Cerebral Ischaemia 17 (13.9) 29 (21.0) 10 (12.3) 3 (4.8)
Hypertension 48 (39.3) 37 (26.8) 27 (33.3) 12 (19.4)
Ischaemic Heart Disease 11 (9.0) 5 (3.6) 4 (4.9) 4 (6.5)
Smoker 47 (38.5) 73 (52.9) 33 (40.7) 30 (48.4)
Aneurysm negative 26 (21.3) 21 (15.2) 22 (27.2) 19 (30.6)
Treatment
Coiled 78 (63.9) 95 (68.8) 47 (58.0) 37 (59.7)
Clipped 16 (13.1) 18 (13.0) 10 (12.3) 7 (11.3)
Both 1 (0.7)
None 28 (23.0) 24 (17.4) 24 (29.6) 18 (29.0)

Length of Stay median (IQR) 13.0 (8 to 20.25) 14 (8 to 25) 13.0 (9 to 21.5) 11 (9 to 25)
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were health related, concerning fatigue, mood and cognition
which were largely unmet.

As noted in the introduction, there has been only one previous
report of SAH survivors’ self-reported needs; in a small group of
survivors in the Netherlands [13]. A lower proportion of partici-
pants reported on-going needs and fewer were unmet than in
the current study: 67% of respondents reported a median of 2

unmet need, compared to 86% reporting a median of 6 unmet
needs in the current study. These differences may be a reflection
of the measurement instruments used. Boerboom et al. [13] used
the Southampton Needs Assessment Questionnaire [20] which
was devised by researchers and does not measure needs in rela-
tion to fatigue, pain, emotional issues and cognitive difficulties.
These were amongst the most frequent needs revealed in our
study. By working with SAH survivors to adapt the Self-Reported
Long Term Needs after Stroke questionnaire [17] to ensure it
reflected the issues they felt were most important and relevant,
we have more accurately assessed SAH survivors’ needs. This also
revealed a much higher level of unmet need for which services
and support are required than the previously reported median of
3 (1 to 13) unmet needs described in stroke by McKevitt
et al. [17].

The most commonly reported needs in this study (fatigue, anx-
iety, low mood, memory and concentration) are similar albeit with
lower incidence to those described in the literature using clinical
screening tools [3,2,6,9,12,21–25]. Differences between self-report

Figure 3. Bar chart showing frequency of number unmet needs (%) reported overall.

Table 3. Changes reported since the haemorrhage.

Change reported since SAH: N (%)

Leisure and work
Leisure activities 117 (59)
Avoiding situations and activities because of anxiety 98 (49)
Hours of work/study 70 (37)
Type of work/study 60 (31)

Relationships
Relationship with others 80 (39)
Relationship with partner 74 (38)
Relationship with family 73 (37)
Physical relationships 17 (9)

Travel
Use of transport and travel 64 (32)

Finances
Loss of income 68 (34)
Increased expenses 47 (24)

Table 4. Respondents’ information needs.

Need information and/or advice about: Total (%)

Health
SAH 105 (58)
General Health (diet/alcohol/smoking) 40 (21)

Travel
Driving 19 (10)
Public transport 22 (11)
Benefits 34 (17)
Money management 7 (4)

Home
Home aids 20 (10)
Home adaptations 10 (5)
Moving home 12 (6)
Physical relationships 17 (9)

Table 5. Respondents’ health needs and the proportion reported as unmet.

Overall n¼ 203

Needs (n, %) Unmet Needs (n, %)

Fatigue 134 (66) 109 (82)
Memory 121 (60) 101 (84)
Concentration 119 (59) 100 (84)
Headache 118 (58) 74 (63)
Anxiety 115 (57) 92 (80)
Low Mood 113 (55) 89 (79)
Avoidance behaviour 98 (49) 43 (22)
Planning and Organising 93 (46) 76 (82)
Other Pain 92 (45) 61 (66)
Temper and Irritability 83 (41) 71 (86)
Sight 70 (35) 45 (64)
Mobility 65 (32) 45 (69)
Falls 48 (24) 40 (83)
Continence 45 (22) 36 (80)
Reading 37 (18) 29 (74)
Speaking 28 (14) 20 (71)
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and objective assessments, particularly of cognition have been
previously reported. This may be because survivors may misinter-
pret difficulties, that researcher-developed tools do not reflect sur-
vivors’ experience, or/and that mood may influence perception
[21,22]. This variance emphasises the importance of measuring
both self-reported complaints and objectively measured impair-
ments in order to fully understand the ongoing difficulties experi-
enced by SAH survivors.

Forty-one percent of participants reported a need in relation
to temper and irritability. For those reporting a need this was the
most frequently described as ‘unmet’ (86%). Needs relating to
temper and irritability have not previously been reported in this
population, however temper and anger issues are reported in the
SAH outcome literature at comparable rates of around 40% [7].
The current study has revealed a common unmet need, which is
likely to have an impact on relationships, social participation,
employment, and thus quality of life. Research to develop inter-
ventions to improve and manage these problems is
clearly needed.

Headache is also a common symptom following SAH due to
ongoing meningeal irritation, raised intracranial pressure and in
some cases wound pain [18]. Asking participants about headache
separately from overall pain allowed us to ask specifically about
an issue commonly reported by SAH survivors. Our results high-
light the long-term duration of post-SAH headache and the need
to explore effective interventions and services to address it.

Interestingly, despite previous reports that SAH survivors fre-
quently use avoidance behaviour to cope with anxiety [6,23,26],
half of participants in this study reported that they were now
doing everything as before. Twenty-two percent of respondents
reported that they avoided activities as a result of their haemor-
rhage and indicated that they would like help in overcoming this;
the remaining 28% appeared to accept their situation. This lower
rate of reported difficulty may be because the service available at
the participating unit included access to long-term advice and
support from a clinical nurse specialist and timely referral to
neuropsychology if required [27,28], such that many who had had
a problem had received help.

Many participants felt that they would like more information
about SAH, potentially indicating that information provision was
poor and not provided in a patient-friendly manner. However,
usual care in the participating clinical service includes pre-dis-
charge information for all SAH survivors delivered face-to face in

the presence of friends or family by a specialist nurse, plus an
information booklet (approved by SAH survivors) along with infor-
mation on a website and an open access to advice and support.
This level of service is not routine in the UK [14] and so a survey
involving a less extensive service may reveal a higher degree of
need. It suggests that further work is needed to develop ways to
provide the right information, at the right time, in the right way
to individual SAH survivors. This will probably require a range of
strategies and resources, highly tailored to individual needs [29].

Our use of census sampling methods, a large sample size and
similarities between responders and non-responders enhance the
representativeness of participants in this study. However, all were
treated by a single specialist site with greater post-discharge ser-
vice provision than standard within the UK. It is therefore likely
that persisting needs elsewhere are both more common and less
frequently perceived as met.

By using a patient-centred measurement tool, we have identi-
fied survivors’ needs and revealed the extent of previously under-
reported difficulties. However the study has some limitations
which need to be considered. Firstly, there may be some
responder bias in that survivors with needs may be more likely to
participate than those without, resulting in a potential over-esti-
mation of the level of unmet need. Also the reported needs can-
not be exclusively attributed to SAH rather than co-morbidities or
other life events.

Nevertheless, using a patient reported questionnaire has
enabled us to better understand patients’ problems and the help
they need in managing these. This will allow a targeted approach
to long term support to be developed, utilising existing services
effectively and identifying gaps in service provision.

Summary

This study has shown that many survivors have enduring needs
following SAH, many of which are unmet up to 5 years post
haemorrhage. The most frequently reported needs relate to
fatigue, cognitive, and emotional well-being. This census survey is
the first to address this issue in the UK and is the largest and
most comprehensive to-date. It is an important benchmark which
can inform the design of future services and research hypotheses.
Further work to identify and develop interventions to address the
SAH survivors’ needs, particularly fatigue, emotional and cognitive
problems are indicated

Table 6. Proportion of respondents in early and late groups reporting health needs and the extent to which their needs were being met.

Early (1–2 years post SAH) n¼ 122 Late (3–5 years post SAH) n¼ 81

Overall Level
of need (%) Need met

Unmet need

Overall Level
of need Need met

Unmet need

p -value p -value

Need
partially
unmet Need unmet

Need
partially
unmet Need unmet

Mobility 40 (32.8) 12 (30.0) 17 (42.5) 11 (27.5) 25 (30.9) 8 (32.0) 10 (40.0) 7 (28.0) 0.98 0.90
Falls 31 (25.4) 6 (19.4) 12 (38.7) 13 (41.9) 17 (21.0) 2 (11.8) 8 (47.1) 7 (41.2) 0.75 0.74
Continence 25 (20.5) 5 (20.0) 11 (44.0) 9 (36.0) 20 (24.7) 4 (20.0) 8 (40.0) 8 (40.0) 0.96 0.77
Headache 63 (51.6) 23 (36.5) 25 (39.7) 15 (23.8) 55 (67.9) 21 (38.2) 22 (40.0) 12 (21.8) 0.96 0.84
Other Pain 49 (40.2) 15 (30.6) 20 (40.8) 14 (28.6) 43 (53.0) 16 (37.2) 18 (41.9) 9 (20.9) 0.66 0.53
Fatigue 76 (62.3) 17 (22.4) 21 (27.6) 38 (50.0) 58 (71.6) 8 (13.8) 23 (39.7) 27 (46.6) 0.24 0.27
Low Mood 66 (54.1) 15 (22.7) 28 (42.4) 23 (34.8) 47 (58.0) 9 (19.1) 27 (57.4) 11 (23.4) 0.27 0.12
Anxiety 67 (54.9) 12 (17.9) 32 (47.8) 23 (34.3) 48 (59.2) 11 (22.9) 24 (50.0) 13 (27.1) 0.65 0.52
Irritability 52 (42.6) 8 (15.4) 20 (38.5) 24 (46.2) 31 (38.3) 4 (12.9) 12 (38.7) 15 (48.4) 0.95 0.93
Concentration 69 (56.5) 13 (18.8) 28 (40.6) 28 (40.6) 50 (61.7) 6 (12.0) 18 (36.0) 26 (52.0) 0.40 0.36
Memory 73 (59.8) 18 (24.7) 25 (34.2) 30 (41.1) 48 (59.3) 2 (4.2) 23 (47.9) 23 (47.9) 0.01 0.65
Planning and Organising 55 (45.1) 13 (23.6) 23 (41.8) 19 (34.5) 38 (46.9) 4 (10.5) 21 (55.3) 13 (34.2) 0.23 0.54
Speaking 16 (13.1) 4 (25.0) 5 (31.3) 7 (43.8) 12 (14.8) 4 (33.3) 6 (50.0) 2 (16.7) 0.31 0.14
Reading 22 (18.0) 5 (27.7) 8 (36.4) 9 (40.9) 15 (18.5) 3 (20.0) 6 (40.0) 6 (40.0) 0.97 0.88
Sight 42 (34.4) 14 (33.3) 17 (40.5) 11 (26.2) 28 (34.6) 11 (39.3) 10 (35.7) 7 (25.0) 0.87 0.90
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