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Handicap one year after a stroke: validity of a new

scale

Rowan H Harwood, Patrick Gompertz, Shah Ebrahim

Abstract
The aim was to determine the handicap
experienced by subjects one year after a
stroke, and assess the acceptability,
validity, and reliability of a new handicap
measurement scale.
A cross sectional survey of 141 sur-

vivors of a cohort of consecutive hospital
admissions with acute stroke was under-
taken. The London handicap scale (a new
health outcome measurement scale),
Barthel index, Nottingham extended
activities of daily living scale, Notting-
ham health proffle, Geriatric depression
score, and a global life satisfaction scale
were used. 94 subjects (67%) responded
to a single mailing; 89 (95%) responses
were usable. Mean handicap was 0 40
(range 0-06-1-0, SD 0.20) on a scale of 0
(maximum handicap) to 1 (no handicap).
All handicap dimensions showed a wide
range of problems, with physical inde-
pendence and occupation particularly
affected. Correlations between handicap
score and other outcome measures were
all in the expected direction and of about
the strength expected (0.36 < r < 0.69).
The reliability coefficient was 0 91, limits
of agreement ±0-19. The measurements
demonstrated substantial handicap one
year after a stroke, reflecting consider-
able unmet rehabilitation needs. The
scale proved acceptable to subjects, and
the results were consistent with good
validity.
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The London handicap scale was developed in
response to the need for measures of morbidity
to complement mortality statistics as out-
comes in evaluating health care interventions
and services. Handicap is the disadvantage
experienced by an individual patient because
of ill health, due to the inability to perform a

role that is normal for someone of the same

age, sex, and background.' Reducing handi-
cap is the aim of rehabilitation, and is central
to the management of elderly people, and
others with multiple, chronic, irreversible or

progressive diseases.2 The concept is closely
defined, relevant, limited to the context of
health experience (while taking due account
of important non-health factors such as

wealth, relationships, and physical environ-
ment), and is closely related to the idea of
quality of life.

Handicap can be classified according to
disadvantages in each of six dimensions:
mobility, physical independence, occupation,
social integration, and economic self suffi-
ciency.' More complex roles can generally be
described in terms of these dimensions. The
London handicap scale comprises a classifica-
tion questionnaire and a matrix of scale
weights. The classification questionnaire has
six questions, one for each dimension, each
comprising a six point hierarchical scale of
disadvantages in a self completion format,
although the descriptions are objective
enough for completion by a carer or other
informant if necessary. The matrix of scale
weights enables the severity of disadvantage in
each dimension to be combined in an overall
handicap score, ranging from 1 (no handicap)
to 0 (maximum handicap). The weights were
derived in interviews with 79 randomly
selected, community dwelling subjects, and
analysed according to a market research tech-
nique called conjoint analysis (personal com-
munication).3
To assess the acceptability, construct valid-

ity, and reliability of the scale, a sample of
stroke patients were studied, and comparisons
made with other outcome measures. We
tested the hypotheses that handicap would be
greater in those with greater disability on the
Barthel index5 and Nottingham extended
activities of daily living (ADL) scale,6 those
with worse perceived health state on the
Nottingham health profile (NHP) parts 1 and
2,7 who were more depressed on the Geriatric
depression score,89 and those with worse sat-
isfaction with life on a seven point ordinal
faces scale.'0

Stroke is a common condition, an impor-
tant cause of long term disability," and
responsible for about 5% ofNHS expenditure
and 10% ofNHS bed days. The wider impact
of stroke has been relatively little studied.'2

Method
Three hundred and sixty one subjects admit-
ted to hospital with acute stroke in two adja-
cent east London health districts were
identified by twice weekly ward visits. Their
outcomes at 12 months were determined by a
postal questionnaire comprising measures of
disability, mood, perceived health, and life
satisfaction. Non-responders were sent fur-
ther reminders or were telephoned or visited
at home to provide help with completion.

Subjects on whom outcome measurements
had been completed were sent a copy of the
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Table 1 Characteristics ofsubjects completing handicap questionnaire, and registered 12
month survivors who did not (means unless stated)

Handicap score No handicap
measured (n = 89) score (n)

Sex (% female) 49 46 (81)
Age (y) 71 71 (81)
Race (% non-white) 16 24 (81)
Living alone (%) 43 46 (81)
Guy's prognostic score* 2-4 -2-1 (81)
12 month Barthel indext 13-2 12-2 (64)
12 month Nottingham extended

activities for daily living scoret 7-4 5-6 (64)
12 month Nottingham health profile part 1§

Total 232 217 (54)
Energy 61 56
Pain 28 23
Emotion 33 31
Sleep 29 29
Social isolation 30 28
Physical mobility 52 52

12 month Nottingham health profile part 211 2-7 2-5 (58)
Depression¶ 8-1 7-3 (53)
Life satisfactionll 4-6 4-2 (55)

Possible ranges: *roughly -35 to + 35; t0-20; t0-22; Seach subscale 0-100; 110-7; 10-15

Table 2 Distribution of responses for each handicap dimension

Disadvantage None Slight Moderate Considerable Severe Extreme

Mobility 9(10) 15(16) 21(23) 29(32) 8(9) 9(10)
Physical independence 7(8) 6(6) 28(31) 27(30) 8(9) 15(16)
Occupation 4(4) 13(14) 4(4) 16(17) 27(29) 28(30)
Social integration 16(17) 19(21) 15(16) 26(28) 12(13) 4(4)
Orientation 22(23) 25(27) 21(23) 14(15) 9(19) 0
Economic self sufficiency 8(9) 30(32) 7(7) 33(35) 14(15) 0

Figures in parentheses are %.

London handicap scale with a letter of expla-
nation inviting them to fill in the question-
naire. Non-responders were not sent
reminders or followed up further as they had
already received several mailings and further
pressure was thought to be unfair. A sample
of those who did respond were sent a second
questionnaire about a fortnight later to exam-

ine test-retest reliability.
Data were entered into a computer for

analysis, by SPSS/PC +. The association
between scores on different scales was

assessed by calculating Pearson's correlation
coefficient. Reliability was assessed firstly by
calculating the reliability coefficient (the pro-
portion of total variance attributable to real
variability after the removal of variance due to

poor reliability), and secondly according to
the method of Bland and Altman."3 Mean
test-retest handicap score was plotted against
test-retest difference to examine if unreliability
were related to absolute score. Mean test-
retest difference was calculated to assess bias.
The limits of agreement were calculated as the
range within which 95% of retest scores were

likely to fall (twice the SD of the test-retest
difference).

Results
Of the 361 registered subjects, 170 (46%)
survived to 12 months. One hundred and
forty one were sent the London handicap
scale. Ninety four (67%) replies were

received, of which five were incomplete.
Table 1 compares the age, race, living
arrangements, and disability scores of the
responders and non-responders (where these
were available). Non-responders were more
likely to be non-white, and had slightly more
severe strokes judged by their mean Guy's
prognostic score,'4 and to be slightly more dis-
abled on their mean Barthel and Nottingham
extended activities of daily living scores,
although Nottingham health profile, depres-
sion, and global life satisfaction scores were

no worse than responders' scores.

Seventy one per cent received help to com-
plete the questionnaire (spouse 19%, child
27%, professional 13%, others 12%). Table 2
shows the distribution of responses on each of
the six dimensions. A wide range of disadvan-
tages was revealed on each. The extreme
disadvantage categories of orientation (uncon-
scious) and economic self sufficiency (desti-
tute) were not appropriate for this sample,
and consequently were not chosen by any
subject. Figure 1 shows the distribution of
handicap scores derived by applying the
matrix of scale weights to the questionnaire
responses. The mean score was 0 40 (SD
0 20), range 0 06-1 0.

CONSTRUCT VALIDITY

Table 3 shows correlation coefficients for the
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Table 3 Correlations between handicap score and other
outcome measurements

Correlation
Outcome coefficient (n) p Value

Barthel index 0-56 (88) < 0 001
Nottingham extended

activities for daily
living (total) 0 69 (87) < 0 001
Mobility 0 66 (88) < 0 001
Kitchen 0 52 (88) < 0-001
Domestic 0 62 (88) < 0-001
Leisure 0 64 (87) < 0-001

Nottingham health profile
part 1

"Total" -0-42 (82) < 0 001
Physical mobility -0-52 (82) < 0 001
Energy -0 36 (82) < 0 001
Pain -0 31 (82) < 0-01
Social isolation -0 30 (82) < 0 01
Emotion -0 28 (82) < 0 01
Sleep -0 19 (82) < 0 05

Nottingham health profile
part 2 -0-28 (83) < 0 01

Geriatric depression score -0-42 (81) < 0-001
Life satisfaction -0-36 (78) < 0-001
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Figure 2 Relation between Nottingham extended activities of daily living (A
and handicap.

association of each outcome measu:

handicap score. All the correlatior
the expected directions. Strong c

were seen with the Barthel index, N
extended activities of daily living
Nottingham health profile part
mobility subscale. There were mos

relations with total Nottingham heE
part (obtained by summing a

dimensions), the Nottingham hea
energy, social isolation, and pain
the depression score, and global lii
tion score. There were weak correli
the Nottingham health profile
(obtained by summing the number
which problems were report(
Nottingham health profile part en

sleep subscales.

RELIABILITY
There was no relation between the
difference scores and the mean

score (r = 0-01, n = 37, NS). Ger
agreement between repeated mea
made a fortnight apart was good.
test-retest difference -for the group
standard deviation 0O09 (limits of
0-19) and the reliability coefficient
implying reasonable agreement bet;
cate measurements.

Discussion
There was a good response from
the questionnaire on only one mai
29% completed the form by themsc
cating their high level of disabi]
responders may have had greater
handicap, although differences in
and Guy's prognostic score were

small.
There was a wide distribution of

amongst categories representing

* severities of disadvantage on each dimension.
* The classification questionnaire therefore

seemed to be discriminating well between
subjects. The only two categories that had no
responses (extreme disadvantage on orienta-
tion and economic self sufficiency) repre-
sented unconsciousness and destitution
respectively, for which responses would not be
expected. Disadvantage in occupation, physi-
cal independence, and to a lesser extent
mobility and economic self sufficiency were
especially severe. Occupation disadvantage
reflects an inability to occupy one's time in a
manner appropriate to one's age, sex, and
background. It includes work, leisure activi-
ties, and domestic tasks. Problems with occu-
pation can easily be seen in any long stay
hospital ward or residential home for elderly

0.9 1.0 people. Fortunately, social, family, and other
Minimum interventions (activities organisers, day cen-

tres, volunteer visitor schemes) can reduce
this disadvantage even in the face of severe

tDL) score physical disability, and such interventions
require evaluation. One of the advantages of
the system of scale weights derived in the
development of the London handicap scale is
that problems on each dimension can be com-

re with the bined together to give an overall handicap
as were in score according to the importance attached to
orrelations each activity (and different degrees of prob-
[ottingham lems in those activities) by an unselected sam-
score, and ple of the general public. This allows
1 physical comparisons to be made between different
lerate cor- diseases or combinations of diseases, and dif-
alth profile ferent types of therapeutic intervention.
ll the six Whether scales purporting to measure con-
1th profile cepts that cannot be directly or definitively
subscales, measured do actually measure these things
fe satisfac- depends on face validity and determination of
ations with construct validity. Face validity is based on

part 2 the content and theoretical rationale of the
of areas in scale, features that are strong in the London
ed), and handicap scale. Construct validity is assessed
notion and from the performance of the scale in practice;

whether it behaves as expected on the basis of
"constructs" or hypotheses (such as, that
more disabled subjects will, on average, be

test-retest more handicapped).
handicap In this study, the "constructs" being tested

nerally the were that there was systematic variation of
Lsurements each outcome with handicap score, for which a
The mean statistically significant correlation is sufficient
was 0-01, affirmation. All the correlations were in the
agreement expected directions. The strengths of the
was 091, observed associations are limited by the fact
ween repli- that the scales are intended to measure differ-

ent things; a perfect correlation implies that
scores on one scale can be predicted perfectly
by knowing the score on the other scale,
hence no information is gained by using the

subjects to new scale. The strongest correlation was with
iling. Only the Nottingham extended activities of daily
elves, indi- living scale (r' = 0O48, that is, half the variance
lity. Non- in handicap scores can be explained by differ-
degrees of ences in extended activities of daily living
disability scores), reflecting the importance of the items
relatively in that scale for overall handicap. The Barthel

index was also strongly correlated (r' = 036).
Fresponses Although the Nottingham health profile was

different not originally designed to be summed across
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dimensions, a summary score obtained by
doing this was correlated with r2 = 0-19.
Limitations in the very basic activities in the
Barthel index and the diverse collection of
features in the Nottingham health profile were
evidently perceived as causing less disadvan-
tage. Another factor reducing the strength of
association between patients' scores on differ-
ent scales is that the method of weighting
items in each scale (based on the opinions of a
representative external population for the
London handicap scale and Nottingham
health profile, and on those of the originators
for the others) has validity when making
group comparisons, but is less valid for assess-
ments in individual patients. Overall, the
direction and strength of the correlations are
consistent with the validity of the London
handicap scale as a measure of handicap in a
population of subjects one year after a stroke.

Test-retest reliability was reasonable com-
pared with other subjective outcome mea-
sures. 5 As there will always be a trade off
between reliability and sensitivity to change,
further work on the London handicap scale
will focus on improving reliability and making
assessments of sensitivity to change (such as
measuring "effect size"). 16 Mean test-retest
difference over a group of patients was negli-
gible (the mean retest score was the same as
the mean test score on the same subjects).
Because the scale is designed for the assess-
ment of groups rather than individual
patients, this result is important, indicating
that group repeatability is excellent. The vari-
ability between repeated measures on the
individual subjects merely makes it harder to
exclude chance as the explanation of an
observed change when performing statistical
hypothesis testing, thus making the London
handicap scale a conservative outcome mea-
sure.

In rehabilitation, handicap has important
theoretical advantages as an outcome mea-
sure. By concentrating on the habitual abili-
ties and limitations on someone's life, given
their own particular circumstances (for exam-
ple their physical environment, wealth, rela-
tionships, and availability of aids and
equipment), handicap gives a relevant
description of the needs for and effectiveness
of health and other services. The effects of
disease, medical and rehabilitation therapy,
environmental adaptations, formal and infor-
mal help, and psychological state are inte-
grated in descriptions of handicap. In many
rehabilitation interventions the impact of dis-
ease is reduced without affecting disability; in
this situation handicap must be used to mea-
sure outcomes. For example, the reason for
someone being housebound will not depend
solely on disabilities (such as the ability to
walk), but also on access, the availability of
help, and confidence. Similarly the ability to
keep oneself occupied may depend crucially
on statutory services (such as day care) or the
availability of an informal carer. From the
point of view of resources, ill health may
diminish the opportunities for earning a liv-
ing, whereas plentiful resources may allow

some disadvantages to be overcome (such as
improving mobility by owning a car, equip-
ping the house with labour saving devices, or
buying private nursing care). The require-
ment for help (human or otherwise and
beyond what is normally expected) with basic
needs or for improving the overall quality of
life is, of course, a disadvantage in itself, and
is subsumed under the category of physical
independence handicap.

Despite these advantages, measurement of
handicap has proved difficult, not least
because of the difficulties in making measure-
ments where the impact of problems is very
different for different patients, who have dif-
ferent past achievements, aspirations, and rea-
sons for living. We have used a technique for
deriving scale weights that aggregated values
from a sample of a representative population.
Consequently the London handicap scale has
validity only for making measurements in
groups, rather than individual patients;
although this is all that is required for most
epidemiological and public health purposes
(such as clinical trials, needs assessment,
audit, and casemix adjustment). The London
handicap scale proved acceptable to subjects,
easy to administer, and should prove a useful
addition to the range of available outcome
measures. The measurements showed sub-
stantial handicap one year after a stroke,
reflecting considerable unmet rehabilitation
needs.

Rowan Harwood is a Medical Research Council training fel-
low. Patrick Gompertz was supported by North East Thames
Regional Health Authority. Pandora Pound collected follow
up data and was supported by the Royal College of Physicians
of London.

Appendix: the London handicap scale
YOUR HEALTH AND YOUR LIFE
This questionnaire asks six questions about your everyday
life. Please answer each question. Tick the box next to the
sentence which describes you best. Think about things you
have done over the last week. Compare what you can do
with what someone like you who is in good health can do.

Getting around [mobility]
Think about how you getfrom one place to another, using
any help, aids or means of transport that you normally
have available.
Does your health stop you from getting around?

1. Not at all: You go everywhere you want to, no
matter how far away.

2. Very slightly: You go most places you want to,
but not all.

3. Quite a lot: You get out of the house, but not far
away from it.

4. Very much: You don't go outside, but you can
move around from room to room indoors.

5. Almost completely: You are confined to a single
room, but can move around in it.

6. Completely: You are confined to a bed or a chair.
You cannot move around at all. There is no one to
move you.

Looking after yourself [physical independence]
Think about things like housework, shopping, looking after
money, cooking, laundry, getting dressed, washing, shav-
ing and using the toilet.
Does your health stop you looking after yourself?

1. Not at all: You can do everything yourself
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2. Very slightly: Now and again you need a little
help.

3. Quite a lot: You need help with some tasks (such
as heavy housework or shopping), but no more than
once a day.

4. Very much: You can do some things but you
need help more than once a day. You can be left alone
safely for a few hours.

5. Almost completely: You need help to be available
all the time. You cannot be left alone safely.

6. Completely: You need help with everything. You
need constant attention, day and night.

Work and leisure [occupation]
Think about things like work (paid or not), housework,
gardening, sports, hobbies, going out with friends, travel-
ling, reading, looking after children, watching television
and going on holiday.
Does your health limit your work or leisure activities?

1. Not at all: You can do everything you want to do.
2. Very slightly: You can do almost all the things

you want to do.
3. Quite a lot: You find something to do almost all

the time, but cannot do some things for as long as you
would like.

4. Very much: You are unable to do a lot of things,
but can find something to do most of the time.

5. Almost completely: You are unable to do most
things, but can find something to do some of the time.

6. Completely: You sit all day doing nothing. You
cannot keep yourself busy or take part in any activities.

Getting on with people [social integration]
Think about family, friends and people you might meet
during a normal day
Does your health stop you getting on with people?

1. Not at all: You get on well with people, see every-
one you want to see, and meet new people.

2. Very slightly: You get on well with people, but
your social life is slightly limited.

3. Quite a lot: You are fine with people you know
well, but you feel uncomfortable with strangers.

4. Very much: You are fine with people you know
well, but you have few friends and little contact with
neighbours. Dealing with strangers is very hard.

5. Almost completely: Apart from the person who
looks after you, you see no one. You have no friends
and no visitors.

6. Completely: You don't get on with anyone, not
even people who look after you.

Awareness ofyour surroundings [orientation]
Think about taking in and understanding the world around
you, andfindingyour way around in it.
Does your health stop you understanding the world
around you?

1. Not at all: You fully understand the world around
you. You see, hear, speak, and think clearly, and your
memory is good.

Table Al Appendix: table of scale weights

Scale weight (u) for level of disadvantage

1 2 3 4 5 6

Mobility (m) 0-071 0-038 0 000 -0-036 -0-072 -0-108
Physical

independence (pi) 0-102 0-011 -0-021 -0 053 -0 057 -0-061
Occupation (oc) 0 099 -0 004 -0-014 -0 024 -0-035 -0 060
Social integration (si) 0-063 0-035 0 007 -0-022 -0-029 -0-041
Orientation (or) 0-109 -0-008 -0-038 -0-051 -0-063 -0 075
Economic self 0-100 0-067 0 033 -0-023 -0-067 -0-111

sufficiency (ess)
Handicap score = 0-456 + u, + up; + u,c + u,i + u,, + u,,,

2. Very slightly: You have problems with hearing,
speaking, seeing or your memory, but these do not
stop you doing most things.

3. Quite a lot: You have problems with hearing,
speaking, seeing, or your memory, which make life dif-
ficult a lot of the time. But, you understand what is
going on.

4. Very much: You have great difficulty understand-
ing what is going on.

5. Almost completely: You are unable to tell where
you are or what day it is. You cannot look after yourself
at all.

6. Completely: You are unconscious, completely
unaware of anything going on around you.

Affording the things you need [economic self-
sufficiency]
Think about whether health problems have led to any extra
expenses, or have causedyou to earn less than you would if
you were healthy.
Are you able to afford the things you need?

1. Yes, easily: You can afford everything you need.
You have easily enough money to buy modem labour-
saving devices, and anything you may need because of
ill-health.

2. Fairly easily: You have just about enough money.
It is fairly easy to cope with expenses caused by ill-
health.

3. Just about: You are less well-off than other people
like you; however, with sacrifices you can get by without
help.

4. Not really: You only have enough money to meet
your basic needs. You are dependent on state benefits
for any extra expenses you have because of ill-health.

5. No: You are dependent on state benefits, or
money from other people or charities. You cannot
afford things you need.

6. Absolutely not: You have no money at all and no
state benefits. You are totally dependent on charity for
your most basic needs.
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