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Abstract

Objective: To evaluate the acceptability, test—retest reliability and validity of the Longer-term Unmet
Needs after Stroke monitoring tool.

Design: A questionnaire pack was posted to stroke survivors living at home three or six months after
stroke. A second pack was sent two weeks after receipt of the completed first pack.

Setting: Stroke survivors living at home across England.

Subjects: Stroke survivors were recruited from 40 hospitals across England, in two phases. The first with
an optimal cohort of patients, the second to capture a broader post-stroke population, including those
with communication and/or cognitive difficulties. Patients were excluded if they required palliative care or
if permanent discharge to a nursing or residential home was planned.

Main measures: The questionnaire pack included the Longer-term Unmet Needs after Stroke tool,
General Health Questionnaire-12, Frenchay Activities Index, and Short Form-12.

Results: Interim analysis of phase | data (n = 350) indicated that the tool was sufficiently robust to
progress to phase 2 (n = 500). Results are reported on the combined study population. Of 850 patients
recruited, 199 (23%) had communication and/or cognitive difficulties. The median age was 73 years (range
28-98). Questionnaire pack return rate was 69%. For the new tool, there was 3.5% missing data and
test—retest reliability was moderate to good (percentage item agreement 78-99%, kappa statistic 0.45-0.67).
Identification of an unmet need was consistently associated with poorer outcomes on concurrent measures.
Conclusions: The Longer-term Unmet Needs after Stroke tool is acceptable, reliable, can be self-
completed, and used to identify longer-term unmet needs after stroke.
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Introduction

Allocation of resources according to need is a key  pradford Teaching Hospitals NHS Foundation Trust and
objective of health and social care service provi-  University of Leeds, UK
sion. Needs can be defined as ‘the ability to benefit
from health (or ial care)’,! and unmet n
° ca t‘ (or social care)’,! and u E,:t ceds Anne Forster, Academic Unit of Elderly Care and
defined as e.:xpresse.d .needs that are nOt'S?tISﬁ'ed by Rehabilitation, Bradford Institute for Health Research, Bradford
current service provision’.2 These definitions incor-  Royal Infirmary, Bradford BD9 6R], UK.
porate some value judgement and will be influenced ~ Email: aforster@leeds.ac.uk
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by previous experience, expectations, personal fac-
tors and the environment.> Many research and con-
sumer reports indicate that stroke survivors may
experience a range of problems including inconti-
nence, depression, lack of information, pain, and
restrictions in social and household activities.*3
Such problems can be prevalent and long lasting,’
and often translate into unmet needs.!?

Needs can be assessed ‘top down’ by profession-
als using their judgement and clinical assessment
tools (for example, depression screening tools) or
‘bottom up’ in which patients are involved in self-
assessment of their needs.!! Self-identification of
unmet need, although necessarily subjective, facili-
tates a more patient-centred approach to care.
Existing stroke tools tend to be ‘top-down’ instru-
ments, or are focussed on one clinical area and
therefore unable to describe the range of domains
important to stroke survivors. Others, which cover a
range of domains, can be long with poor response
rates,'>13 or not fully psychometrically evalu-
ated.!®!4 Similar difficulties exist in other clinical
areas, with multiple tools used to measure social
care unmet needs of older people!® and limited psy-
chometric testing of tools used to measure unmet
need in cancer.!!

We developed a 22-item monitoring tool for
identifying Longer-term Unmet Needs after
Stroke (LUNS) (Appendix 1, online), predicated
on patient- and carer-identified post-stroke unmet
needs. This article reports the evaluation of
acceptability, test—retest reliability and validity of
this new tool.

Methods

A multistage, iterative process was used to develop,
refine and test the LUNS tool (Appendix 2, online).
We have reported findings regarding the longer
term stroke experience (Stage I),!%!7 and semi-
structured interviews (Stage II),'® elsewhere. The
style of questionnaire packs used in the pilot and
multicentre study were informed by previous
work.! Recorded completion time of the tool (in
Stage VIII, Appendix 2, online) was a median of six
minutes (range 2-12). The final 22-item tool

encompasses the domains of information, services,
social and emotional consequences, and health
related problems. Each item has a yes/no response,
where the ‘no’ option applies to either no need or
the need is met. This article reports the findings of a
multi centre study (Stage IX, Appendix 2, online) to
fully evaluate the new 22-item tool.

The study was conducted in two phases: the first
with an optimal cohort of patients; the second with
a broader post-stroke population. In both phases,
patients were recruited by Stroke Research
Network?? staff from stroke units in England.
Eligibility criteria were purposefully broad: a diag-
nosed new stroke; aged 16 or over; and discharge to
their own home or that of their carer anticipated.
Patients were excluded if they had subarachnoid
haemorrhage, required palliative care, or if perma-
nent discharge to a nursing or residential home was
planned. In phase one, a selected population of
English-speaking patients without communication
or cognitive impairment (assessed following verbal
consent using the six-item Cognitive Impairment
Test,?! or the Frenchay Aphasia Screening Test,?
respectively) were recruited. These patients required
a minimum hospital stay of 72 hours (to avoid
recruiting a sample likely to have low or no unmet
needs). Interim analysis was conducted to ensure
acceptability, test-retest reliability and validity of
the LUNS tool in this optimised group before
extending recruitment in the second phase to a sam-
ple with a broader range of stroke impairments. To
facilitate this, during the second phase of recruit-
ment, minimum hospital stay was increased to 14
days (i.e. patients likely to have more stroke-related
impairments) and a target set to recruit 50% of
patients with communication or cognitive impair-
ment (assessed as above?!?2). In this phase, patients
who were unable to read and understand English
were also recruited if they had an English-speaking
relative or friend to help with questionnaire
completion.

Stroke Research Network staff approached
patients (or carers of patients who lacked capacity)
prior to their discharge home to obtain written
informed consent or consultee declaration. The
Information Sheet and recruiting staff made it clear
to patients that their care would not be affected and
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their answers used only to test the questionnaire.
Following consent, network staff collected baseline
data, including demographic information, stroke
details, pre- and post-stroke Barthel Index?3>* and
comorbidity information.?® Recruited patients who
became ineligible were withdrawn.

After confirming patient contact details and sur-
vival status through General Practitioner (Family
Physician) or NHS database records, the new tool
was administered by post in two self-completion
questionnaire packs at three or six months after
stroke (determined by participant date of recruit-
ment into the study, for timing of study manage-
ment). Proxy responses were allowed. Participants
were asked to indicate what level of help (from car-
ers/friends) they had received in completing the
questionnaires. The first pack (Pack 1) contained
the new LUNS tool and other questionnaires. As no
measure of unmet need exists with which we could
evaluate concurrent validity, the following were
chosen to reflect health related needs.

e Impairment Manikin (on which respondents
identify complete recovery or indicate problems
by marking relevant areas on a diagram of a
manikin).2

e General Health Questionnaire-12 (GHQ-12,
emotional health and wellbeing).?’

e Frenchay Activities Index (extended activities
of daily living).?8

e Short Form-12 v2 (SF-12, health-related quality
of life, including mental and physical compo-
nent scores).?’

To assess test-retest reliability, a second pack
(Pack 2) was sent approximately one week after
the fully completed Pack 1 was received. Pack 2
contained the new LUNS tool, the SF-12 and a
question asking whether they had experienced any
health changes since completing Pack 1, to pro-
vide contextual information when assessing
reliability.

Patients who had not returned packs to the study
team within two weeks were telephoned to check
receipt and if necessary the pack was re-sent. If
questionnaires were missing less than 50% of items,
patients were telephoned to complete the missing

fields. Questionnaires missing 50% or more data
were re-sent to the patient.

The analysis in this study was designed to evalu-
ate the new LUNS tool. Baseline data were sum-
marised using descriptive statistics, and comparisons
between Pack 1 responders and non-responders
made using Mann-Whitney U, Chi square and inde-
pendent z-test. Acceptability of the new tool was
determined by the percentage of items completed
on initial receipt of Pack 1. Percentage of missing
data for each of the questionnaires was reported for
comparison purposes. Mann-Whitney was used to
investigate differences in health status (GHQ-12,
Frenchay Activities Index, SF-12) between the
group who identified unmet need, and the group
who identified no unmet need, on each item of the
new tool. Test—retest reliability of the new tool was
assessed by comparing Pack 1 and Pack 2 percent-
age agreement and kappa statistics for individual
items.30 Patients who indicated a change in their
health status between Packs 1 and 2 were excluded
from test—retest reliability assessment. Strength of
agreement for Kappa was defined as ranging from
poor (0-0.20) to very good (0.81-1).3! SF12 test—
retest was calculated in order to provide context for
test—retest of the new tool.

The study was approved by the Bradford Research
Ethics Committee and adopted onto the National
Institute for Health Research (UK) portfolio.

Results

Interim analysis of phase 1 data (» = 350) found
adequate acceptability, test-retest reliability and
validity to progress to the broader phase 2 study.
Results are reported on the combined study
population.

Study population

A total of 850 patients from 40 hospitals were recruited
(phase 1 n =350, phase 2 n=500) (Figure 1). The data
available indicate two-thirds of eligible patients
approached were consented into the study. The median
age was 73 years (range 28-98), and 199 (23%) had
communication or cognitive impairments or did not
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‘ Recruited n=850

s Losses before pack 1 sent n=80
(Became ineligible n=52, Died n=26, Loss to follow up n=2)

‘ Sent pack 1 n=770

Losses after pack 1 sent n=49
(Participant withdrew n=42, Became ineligible n=9, Died n=1)

‘ Pack 1s returned n=529 (69% of those sent)

Not included in analysis due to missing data n=20

Longer-term Unmet Needs after Stroke questionnaires available
for analysis from pack 1 n=509

[

Sent pack 2 n=522

Losses after pack 2 sent n=4
(Died n=1, Participant withdrew n=2, Loss to follow up n=1)

Pack 2s returned n=460 (88% of those sent)

Not included in test-retest (reported change) n=123
Missing data n=11

Longer-term Unmet Needs after Stroke questionnaires available
for analysis from pack 2 n=326

Figure I. Study flowchart.

speak English (n = 2). Responders had less cognitive
and physical impairment compared with non-respond-
ers (Table 1). Median time in hospital was 12 days in
phase 1 and 42 days in phase 2. Pack 1 was sent three
or six months post-stroke, the median time between
stroke onset and completion was three months (range
3-6) (n=115) and six months (range 5-10) (n =414),
respectively. The time between sending and receiving
pack 1 was a median of 12 days (range 3—120).

A total of 213 patients (40% of those who
returned Pack 1) reported that they received help to
complete the questionnaires. For the majority of

these someone helped to tick the boxes (161, 76%),
helped to read out the questions (153, 73%) or
helped to discuss the questions with them (145,
68%). A minority had someone translate the ques-
tions (2, 1%) or received other help (10, 5%). For 14
responders (6% of those who received help, or 2.6%
of those who returned Pack 1) someone had com-
pleted the pack without consulting them (proxy
completion). The median number of unmet needs
identified on the new LUNS tool was 4 (range 0—19)
with the prevalence of each unmet need item rang-
ing from 3% to 58%.
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Table |. Baseline characteristics.

Responders (n = 529) n (%)

Non-responders (n = 231) n (%)

Median age/range 73/28-96
Gender — male 288 (54)
Living alone pre-stroke 201 (38)
Median days in hospital/range 25/4-267
First ever stroke* 439 (83)
Ethnicity — white* 521 (99)
Communication or cognitive impairment*® 91 (17)
Post-stroke Barthel Index*

Median score/range 18/0-20
Score 20 (independent) 148 (28)
Score 15-19 (mild disability) 204 (39)
Score <I5 (moderate to severe disability) 176 (33)
Stroke-pathological

Cerebral infarction 472 (89)
Primary intracerebral haemorrhage 49 (9)
Not known 8(2)
Stroke-clinical

Left hemiparesis 262 (50)
Right hemiparesis 195 (37)
Brain stem 14 (3)
Not known 58 (1)

69/29-98
129 (56)
102 (44)
28/4-174
169 (73)
220 (95)
63 (27)

17/0-20
43 (19)
104 (45)
84 (36)

207 (90)
20 (9)
4(2)

94 (41)
106 (46)
5(2)
26 (11)

*Significant differences (p < 0.01) were observed for number of previous strokes, ethnicity, communication or cognitive
impairment, and post-stroke Barthel score. No other significant differences were found when comparing responders with

non-responders.

Acceptability

Response rate to Pack 1 was 69% (Figure 1). Of
those who returned pack 1, 61% did so with no
reminder (phase 2 data only). On initial receipt, 85%
of the returned LUNS questionnaires had all items
completed, and overall 3.5% of items were not com-
pleted. Table 2 shows acceptability of the new tool
was comparable to the concurrent measures.

Test—retest reliability

Of the Pack 2 responders, 336 (73%) reported no
health changes between completing Pack 1 and
Pack 2. Test-retest was assessed in this group
only. The median time between completion of
Packs | and 2, was 14 days (range 3-96). For the
new tool, individual item percentage agreement
was between 78-99%, with 19 items having over

85% agreement (Table 3). Kappa values were
between 0.45-0.67, with 14 items showing mod-
erate agreement (kappa 0.45-0.59), and eight
items with good agreement (kappa 0.61-0.67). As
a comparison, SF-12 test-retest of individual
items resulted in kappa scores between 0.34-0.57
and percentage agreement between 44-73%.

Comparison with concurrent
measures

For each item on the LUNS tool, the group of
responders who identified unmet need on this
item had significantly poorer health scores on the
GHQ-12 (p < 0.05) than those who identified no
unmet need. This significant difference in health
status between those who did or did not identify
unmet need was also observed for 21 items with
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Table 2. Acceptability, missing data.

Questionnaires returned Items missing Prompts Items completed
completed (before (before prompting sent (% of  after prompting
prompting missing data) missing data) (% of  all items missing data (% of
(% of responders) all items received) received) total prompts sent)

Longer-term Unmet 451 (85) 412 (3.5) 385 (3.3) 299 (78)

Needs after Stroke

General Health 474 (90) 168 (2.7) 141 (2.2) 108 (77)

Questionnaire-12

Frenchay Activities Index 466 (88) 162 (2.2) 119 (1.2) 103 (87)

Short Form-12 442 (84) 254 (4.0) 204 (3.2) 161 (79)

Table 3. Test—retest reliability.

Longer-term Unmet Kappa statistic ~ Percentage
Needs after Stroke items  (*p < 0.01) agreement
Physical relationships 0.673* 95.8
Managing money 0.661% 98.8
Accessible holidays 0.660%* 88.1
Pain 0.653* 88.0
Driving 0.630%* 89.8
Memory/concentration 0.620%* 86.6
Information 0.616* 80.9
Employment 0.611* 95.2
Benefits 0.593* 86.6
Daily occupations 0.583* 90.7
Bladder/bowel 0.562* 89.3
Mood 0.554* 84.5
Aids/adaptations outside  0.554* 93.7
Diet 0.549* 86.0
Personal care 0.548% 87.1
Home help 0.546%* 90.3
Moving house 0.545% 93.1
Transport 0.514% 86.5
Aids/adaptations inside 0.493* 85.8
Falling 0.492* 779
Mobility 0.452* 85.5
Medication/blood 0.445%* 85.7
pressure

the SF-12 Mental Component, 15 items with the
SF-12 Physical Component and 14 items with the
Frenchay Activities Index. Table 4 shows those
items for which the group with unmet need had
significantly poorer health than the group with

no unmet need (p < 0.05) on the concurrent
measures.

Discussion

This large multicentre study evaluated the acceptabil-
ity, test-retest reliability and validity of a new 22-item
tool (LUNS) for identifying longer-term unmet needs
after stroke. Response rates and minimal missing
data indicate that the tool was acceptable to the target
group. Individual item test-retest reliability was
good and compares favourably to SF12.

Setting a target for the proportion of patients
with communication and cognitive impairments,
and allowing proxy responses, facilitated robust
evaluation of the new tool on a sample with a range
of stroke impairments. Comparison with data from
the UK National Stroke Audit®? indicates that this
study sample is reasonably representative of the
wider UK stroke population (age, gender, time in
hospital, post-stroke Barthel Index).

The test-retest reliability results are reassuring
for a questionnaire that attempts to assess unmet
needs that might be considered subjective and there-
fore potentially unstable. Each item has been
worded to ask whether the respondent has a need
and whether the need is met, and potential complex-
ity of double-barrelled questions was managed by
providing instructions to tick ‘no’ if there is no need
or if the need has been met. Use of dichotomous
responses is considered a strength as it is simple and
provides an unambiguous response.3? Results show
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Table 4. Comparison of unmet need with concurrent
measures. Showing those concurrent measures where
the group identifying an unmet need had significantly
poorer health (p < 0.05) than the group with no unmet

need.

Longer-term Unmet
Needs after Stroke items

Concurrent measure

Pain

Mobility

Falls
Aids/adaptations inside
Transport

Home help

Moving home
Personal care
Bladder/bowel
Memory
Mood/concentration
Daily occupations
Accessible holidays

General Health
Questionnaire-12
Frenchay Activities Index
Short Form-12 physical
component score

Short Form-12 mental
component score

Driving
Benefits

General Health
Questionnaire-12
Short Form-12 mental
component score
Short Form-12 physical
component score

Aids/adaptations outside

General Health
Questionnaire-12
Frenchay Activities Index
Short Form-12 mental
component score

Information
Medication

Diet

Money

Physical relationships

General Health
Questionnaire-12
Short Form-12 mental
component score

Employment

General Health
Questionnaire-12

that for the majority of items responders most com-
monly tick ‘no’. As a result, the new tool may be
vulnerable to a ‘floor effect’. However, it was
shown to have a response rate and median number
of unmet needs similar to that in a UK Stroke
Association needs survey (n = 1251, response rate
60-78%; median number of unmet needs three).!0
While only 61% of responders returned the ques-
tionnaire pack without a reminder in Phase 2, it

should be noted that this is in a population deliber-
ately selected to have poorer health (data not avail-
able for Phase 1). In addition, participants in this
study returned a 10-page pack containing multiple
questionnaires, whereas in practice they will only
be completing the two-page LUNS tool.

A weakness of the study is that we could not
compare our tool with a benchmark measure of
unmet need to assess concurrent validity. Therefore,
we selected validated measures of health status as
proxy measures of need: lower health status as an
indicator for increased need. Results of this com-
parison showed that identification of an individual
unmet need was consistently associated with poorer
health status on the concurrent measures. This sup-
ports our plausible link between low health status
(emotional wellbeing, activities of daily living,
health related quality of life) and unmet need, and
goes someway to establishing concurrent validity of
the LUNS tool.

This new tool is based on patient- and carer-iden-
tified post-stroke problems, as well as evidence
from the literature, and was refined with the assis-
tance of over 150 stroke survivors or carers.
Although some topics do not specifically map onto
the LUNS tool (e.g. vision, communication), the
‘bottom-up’ approach to development should ensure
the tool is capable of capturing all areas relevant in
the lives of stroke survivors. For example, ‘commu-
nication’ may warrant a specific item when consid-
ered from a clinical or ‘top-down’ perspective,
however, this may be captured by the tool in terms
of the effect on using public transport or daily social
occupations. However, identification of unmet
needs alone would not be sufficient to improve an
individual’s outcomes, further investigation would
be required to establish the cause, significance or
service response to identified unmet needs.

There have been a number of attempts to capture
unmet needs in the post-stroke population. The
Stroke Association survey!? was developed to iden-
tify unmet needs in stroke survivors, but the survey
tool has not been psychometrically evaluated. The
Southampton Needs Assessment Questionnaire was
designed to assess rehabilitation needs for people
with physical disability, but has not been evaluated
for test—retest reliability'* and postal response rate
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was low (49%).!3 The Stroke Impact Scale is long
(59 multiple choice items) and has low postal
response rates of 41%!% and 63%.!> The Greater
Manchester Stroke Assessment Tool (GM-SAT) has
been designed for an assessor to work with the
stroke survivor to identify and address unmet needs
using algorithms.3* Therefore, to assess stroke sur-
vivor unmet need, the LUNS tool is alone as a self-
completion questionnaire with well described
acceptability, validity and reliability.

The LUNS tool is quick for stroke survivors to
complete and easy to interpret. Within the stroke
population it can be used pragmatically to identify
unmet needs relating to either stroke or comorbidi-
ties. Policy recommends that stroke patients are
regularly reviewed and their unmet needs assessed
in the longer term.3’ This new tool offers a simple
and validated method to profile an individual’s
unmet needs, which can be integrated into existing
practice. Furthermore, it could be used as a survey
tool to assess the extent to which community ser-
vices are meeting the needs of their stroke patients,
for example measuring the percentage of the local
stroke population whose mobility needs are not
met. Such data could be used to compare different
services, promote service development or guide
commissioning.

Clinical messages

e The LUNS tool is acceptable, reliable and
identification of an individual unmet need
is associated with poorer outcomes on
concurrent measures of health status.

e The LUNS tool offers a simple and vali-
dated method for identifying longer-term
unmet needs of stroke survivors.
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