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Longer term quality of life and outcome in stroke
patients: is the Barthel index alone an adequate
measure of outcome?
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Abstract
Objectives-To consider whether the Bar-
thel Index alone provides sufficient infor-
mation about the long term outcome of
stroke.
Design-Cross sectional follow up study
with a structured interview questionnaire
and measures of impairment, disability,
handicap, and general health. The scales
used were the hospital anxiety and depres-
sion scale, mini mental state examination,
Barthel index, modified Rankin scale,
London handicap scale, Frenchay activi-
ties index, SF36, Nottingham health pro-
file, life satisfaction index, and the
caregiver strain index.
Setting-South east London.
Subjects-People, and their identified
carers, resident in south east London in
1989-90 when they had their first in a life-
time stroke aged under 75 years.
Interventions-Observational study.
Main outcome measures-Comparison
and correlation of the individual Barthel
index scores with the scores on other out-
come measures.
Results-One hundred and twenty three
(42%) people were known to be alive, of
whom 106 (86%) were interviewed. The
median age was 71 years (range 34-79).
The mean interval between the stroke and
follow up was 4.9 years. The rank correla-
tion coefficients between the Barthel and
the different dimensions of the SF36
ranged from r=0.217 (with the role emo-
tional dimension) to r=0.810 (with the
physical functioning dimension); with the
Nottingham health profile the range was
r-0.189 (with the sleep dimension, NS) to
r=-0.840 (with the physical mobility di-
mension); with the hospital and anxiety
scale depression component the coef-
ficient was r=-0.563, with the life satisfac-
tion index r=0.361, with the London
handicap scale r=0.726 and with the
Frenchay activities index r=0.826.
Conclusions-The place of the Barthel
index as the standard outcome measure
for populations of stroke patients is still
justified for long term follow up, and may
be a proxy for different outcome measures
intended for the assessment of other
domains.
(Quality in Health Care 1997;6:125-130)
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Introduction
Recently there has been increasing interest in
the measurement of outcomes of health care.
This is as true for stroke medicine as it is for
any other specialty. The Key Area Handbook for
coronary heart disease and stroke produced by
the Department of Health' suggested action to
streamline the assessment of people with
strokes. These were the development of "com-
mon assessment procedures throughout the
rehabilitation process" and for "a standard
assessment procedure which could act as the
basis of outcome measures, against which per-
formance could be monitored". The implica-
tion of these statements is that providers of
services to stroke patients, be they health
carers, social services, or others, should work
together to develop uniformly agreed policies
and outcome assessments.

Quality of life is difficult to define but de
Haan et a2 suggest that over time a broad con-
sensus has arisen as to which dimensions
should be included in assessing the quality of
life of stroke patients; physical, functional, psy-
chological, and social health. The available
measures are not always specifically aimed at
one of these dimensions alone. An alternative
framework for measurements of stroke out-
come is the classification of impairments,
disabilities, and handicaps of the World Health
Organisation (WHO).'
The objective of the present study was to

consider whether the Barthel index alone pro-
vides sufficient information about the long
term outcome of stroke. This should help
decide which outcome measures are the most
pragmatic and appropriate for assessing the
long term outcome of stroke patients.

CHOICE OF OUTCOME MEASURES USED IN THIS

STUDY
Wade4 suggested that the ideal stroke outcome
measure should be simple to administer, valid
and reliable, sensitive to clinically relevant
change, relevant to both user and patient, and
understood by a non-specialist. Very few of the
available scales satisfy these requirements.
The Barthel index5 is a leading contender as

an outcome measure for populations of stroke
patients, and most closely satisfies these
criteria.4 It is valid and reliable, simple to
administer, and easily understood and conse-
quently has become an accepted outcome
measure in stroke research. The scale assesses
10 activities of self care and daily activity. The
maximum score of 20 suggests that the subject
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is functionally independent. The functional
basis of the Barthel index allows an estimate of
the level of disability and gives some insight
into the likely need for services. However, the
Barthel index lacks any assessment of the abil-
ity to carry out tasks in the community or any
measures of communication, mental and emo-
tional factors, or of family involvement.
The mini mental state examination' assesses

cognitive function. It has been widely used and
validated. The maximum score is 30. People
with a normal mental state have high scores.
The hospital anxiety and depression scale7 is a
valid measure of anxiety and depression.
Scores between 8 and 10 were considered bor-
derline and scores of 11 or more as indicating
depression or anxiety.
The Frenchay activities index was included

as a measure of social function and of
handicap.8 It was designed specifically for
stroke patients. Although there was no pre-
stroke assessment to allow for changes over
time the index provided a framework of activi-
ties to ask the patients about. A scoring system
with a minimum score of 15 and a maximum of
60 was used. The higher the score the greater
the number of activities done. The modified
Rankin scale9 is used as a handicap measure. It
has many limitations and combines impair-
ment, disability, and dependency into one
score. Scores range from 0 to 5. A score of 0 to
2 indicates functional independence and a
score of 5 indicates severe handicap. The Lon-
don handicap scale is a recently developed
scale'0 which uses a questionnaire to assess six
different dimensions of handicap. Each dimen-
sion has its own scale but a formula with scale
weights calculates an overall handicap score of
between 0 (maximum handicap) and 1 (mini-
mum). Initial assessments of validity and
reliability with stroke patients have been
satisfactory." The scale is intended for group
rather than individual assessment.
There are many different measures of self

perceived health. The short form 36 (SF36)
allows the domains of physical and social func-
tioning and mental health to be assessed as well
as the effects of physical and mental health on
the daily activities of stroke patients.'2 Each
dimension is scored from 0 to 100. A high score
suggests good health. Assessment of the valid-
ity and reliability of the SF36 is ongoing, but
satisfactory to date.

Suggestions have been made about how to
improve the SF36 for use with the elderly
people. 13 Both the original and modified
versions of the SF36 were used in this study.
The Nottingham health profile (NHP)'4 has
been used with stroke patients.'5 Only the first
part of the Nottingham health profile was used
in this study as there are reservations about the
reliability of the second part.'6 The Notting-
ham health profile assessments include the
domains of energy, emotion, social isolation,
and physical mobility. Each dimension is
scored between 0 and 100. A high score
suggests poor health. The life satisfaction
index"' was included as an example of a single
global self assessment of outcome. A total
overall score for life satisfaction is calculated

from eight questions. Four of the questions are
interpreted as measuring "acceptance-
contentment" and the remainder as
"achievement-contentment".
For carers the first part of the Nottingham

health profile and the hospital anxiety and
depression scale were used. The caregiver
strain index'8 requires further work on its
validity and reliability, but was included as it
provides information not just about strain on
carers but also some of the particular problems
carers face. This could help identify the
support and services carers require.
A wide range of scales have been selected for

investigation. Some such as the hospital anxiety
and depression scale, and Barthel and
Frenchay activities index aim to assess impair-
ment, disability, and handicap respectively.
Others such as the Nottingham health profile
and SF36 cannot be classified so easily. Not all
the domains of all the scales can be translated
into service provision for stroke patients.
Purchasers will be particularly interested in
those instruments which are valid, reliable,
acceptable both in terms of cost and ease of
completion, and are easily interpreted as
outcomes or health needs in terms of service
provision. Table 1 shows the final choice of
scales used in this study.
As well as the scales two simple stroke ques-

tions were included in the interview
questionnaire.'9 The questions were designed
to be used in the follow up of large groups of
stroke patients. The questions were "in the last
two weeks did you require help from another
person for everyday activities?" and "do you
feel that you have made a complete recovery
from your stroke?".

ESTABLISHING THE COMMUNITY BASED STROKE
REGISTER
In 1989-90 a community based stroke register
was established in south east England20 which
provided a cohort for this follow up study in
1994/1995. The methodology used to establish
the register in 1989 has been previously
described.20 The World Health Organisation
(WHO) definition of stroke was used.2' People
who had had their first ever stroke aged under
75 years were entered including those who did
not survive the initial event. Cases were
notified by general practitioners, district
nurses, the rehabilitation services, and hospital
consultants. Field workers reviewed accident
and emergency registers and visited hospital
wards. Hospital and coroners' postmortem
reports and the local district death certificates
were also reviewed. Information about the
patients was collected about their demography,
their premorbid level of disability and handi-
cap, their maximum clinical impairment, and
the therapy services they received. All the
patients were reviewed at the time of their
stroke and after three months.

Methods
ASSESSMENTS
In the present study only those survivors who
had lived in London at the time of their stroke
were traced and interviewed. Subjects who had
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Table 1 Outcome scales used in the study

Scale What it measures Reason for inclusion

SF36 General health Broad outcome measure
Nottingham health profile General health Broad measure. Used with

stroke patients
Life satisfaction index Quality of life Single global measure
Hospital anxiety and depression Psychological impairment Assesses both depression and

scale anxiety
Mini mental state examination Cognitive impairment Standard measure
Barthel index Disability Standard stroke outcome

measure
Modified Rankin scale Handicap Widely used in stroke studies
Frenchay activities index Handicap Stroke specific measure

Details some aspects of
community involvement

London handicap scale Handicap A new scale
Caregiver strain index General health Carer specific scale. Indicates

some causes of strain and stress

moved from London, but who lived anywhere
in the United Kingdom, were included. The
subjects completed a structured interview
questionnaire and the various scales were
assessed face to face at the same interview. All
the interviews were completed in 1994-5 by
one investigator (PW). The scales were com-
pleted in the same order, and most were read
out to the subjects. The original and modified
versions of the SF36 were allocated randomly
with a block technique. The project received
local ethical approval and the subjects gave
their informed consent.

ANALYSIS OF THE DATA
The data were analysed primarily at the
individual level, but some analyses were based
on groups of subjects categorised according to
the disability categories based on the Barthel
index as suggested by Wade and
Langton-Hewer." The nature of the scales
used meant that the subjects' scores were not
normally distributed and therefore non-
parametric tests were used for most of the
analyses.

PSYCHOLOGICAL IMPAIRMENT
The subjects' scores on the mini mental state
examination were described by disability cat-
egory. The correlation between the subjects'
individual scores on the hospital anxiety and
depression scale with their Barthel score were
explored with the Spearman rank correlation
coefficient. The x' test was used to assess the
association of disability with anxiety and
depression.

HANDICAP
Rank correlation was used to assess the corre-
lation between the individual subjects' scores
on the London handicap scale and the
Frenchay activities index with their Barthel
index scores. The same test was used to assess
the correlation between the modified Rankin
scale and the London handicap scale.

SF36 AND THE NOTTINGHAM HEALTH PROFILE
The differences between the two versions of the
SF36 were compared with the Mann-Whitney
U test. Rank correlation was used to assess the
correlation between the subjects' individual
scores on the various dimensions of the SF36
and Nottingham health profile with their indi-

vidual Barthel scores. The Wilcoxon matched
pairs test was used to compare the scores on
the SF36 and Nottingham health profile with
the predicted norms.

LIFE SATISFACTION INDEX
Rank correlation was used to assess the corre-
lation between the individual person's scores
and their Barthel scores.

TWO SIMPLE STROKE QUESTIONS
The sensitivity and specificity of the two ques-
tions were assessed with a modified Rankin
score of 3-5 as suggesting help would be
required, and a score of 0-2 as indicating that it
would not. A modified Rankin score of 0 was
taken as indicating a complete recovery. For the
"any help" question a Barthel score of 0-19
was taken as indicating the need for help with
20 indicating functional independence.

CARERS
The results from the carers were analysed with
the same tests as the subjects.

Results
Of the 291 people aged under 75 years
originally registered in 1989-90, 154 (53%)
had died and 14 (5%) were lost to follow up. Of
the remaining 123,106 (86%) were inter-
viewed in person (the remaining 17 either
declined or their general practitioner did so on
their behalf). In six cases the informant was
either the main carer or a healthcare profes-
sional and the subjective quality of life scales
were not completed.
The median age of the people interviewed at

the time of their stroke was 66 years (range
28-74), and at follow up 71 years (range
34-79). The mean interval between the stroke
and the assessments was 4.9 years with a range
of 4.3 to 5.5 years. Fifty seven (54%) subjects
were male, 89 (84%) were white, and 13 (12%)
West Indian or African. Fifty six (53%)
subjects described themselves as married, and
77 (73%) as retired. Only five (5%) people
were in full time employment. Fifty (47%)
subjects identified a main carer, usually a
spouse (72%), son, or daughter (20%). Twenty
nine carers (58%) were women. The median
age of the carers was 65 years with a range of 26
to 87.
With the disability categories based on the

Barthel index score 36 (34%) people were
functionally independent (a score of 20), 39
(37%) mildly disabled (a score of 15-19), 17
(16%) moderately disabled (a score of 10-14),
and 14 (13%) severely disabled (a score of
0-9). Information was available about the Bar-
thel score at three months after their stroke for
103 subjects. Fifty six (54%) subjects were in
the same disability category at five years as they
were at three months, but 40 (39%) had dete-
riorated by at least one category. The remain-
ing seven (7%) had improved.
Twelve people did not complete all the qual-

ity of life scales, either because they were
physically unable to complete the forms and
unable to make their responses understood, or
the interview was ended at their request. Six
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were severely disabled, three moderately disa-
bled, and two mildly disabled. The remaining
person was functionally independent and com-
pleted all except one question on the London
handicap scale. Those people who did not
complete the scales were generally more
disabled than those who did. In interpreting
the following results it should be remembered
that the distribution, if those who did not com-
plete the questionnaires had been included,
would probably have moved towards a poorer
quality of life.

PSYCHOLOGICAL IMPAIRMENT

Ninety eight (92%) people completed the mini
mental state examination. Of these 27 (28%)
scored s 24, suggesting a possible cognitive
disorder.23 The importance of this finding is
complicated by some of the subjects being
unable to complete some sections because of
arm weakness. Rather than exclude over a

quarter ofthe subjects it was decided to include
those who scored < 24 in the overall analysis.
The median scores and ranges for the mini
mental state examination for the disability cat-
egories based on the Barthel index were severe
23 (14-29), moderate 26 (6-29), mild 28
(1930), and functionally independent 28 (20-
30).
The hospital anxiety and depression scale

was completed by 96 (91 %) subjects. The
number ofpeople identified as being anxious or

depressed for each disability category was

small, but only six of the 36 functionally inde-
pendent subjects had scores in the depressed or

borderline depressed categories compared with
29 of the 60 with some disability (x2=9.739,
df=l, P=0.0018). For the anxiety scale the
numbers were seven and 23 respectively
(X2=3.737, df=l, P=0.0532). The correlation
coefficient between the subjects' Barthel score

and their hospital anxiety and depression scale
score was much stronger for the depression
scale (r=-0.563 p<0.001 df=94) than for the
anxiety scale (r=-0.187, P>0.05, df=94).

HANDICAP
With the modified Rankin scale 38 (36%) peo-
ple were functionally independent (scores of
0-2). The London handicap scale scores were

correlated with the individual subjects' modi-
fied Rankin category (r=0.784, P<0.001, df =
94) and with their Barthel scores (r0.726,
P<0.001, df =94).
Most people with a moderate or more severe

disability carried out few of the activities in the
Frenchay activities index. Fourteen (13%)
people scored 15, 37 (35%) 16-30, 39 (37%)
31-45, and 16 (15%) 46-55. The correlation
coefficient between the individual scores on the
Frenchay activities index and the Barthel index
was 0.826 (P<0.001, df= 104).

SHORT FORM 36 AND THE NOTTINGHAM HEALTH

PROFILE
The SF36 was completed by 97 subjects.
Although the scores tended to be higher for the
modified version there was no significant
difference between the two scores on any of the
dimensions and for the analysis the results have

been combined. All the various dimensions of
the SF36 showed a significant correlation
between the individual subject's scores and
their Barthel score (table 2). The Nottingham
health profile was completed by 96 respond-
ents. All the dimensions, apart from that for
sleep, had a significant correlation with the
Barthel score (table 2).
The only significant correlations between the

various dimensions and the patient's age at
interview were with "role-emotional" on the
SF36 (P<0.02), and with sleep (P<0.05), on
the Nottingham health profile.

Tables 3 and 4 give the median difference
between the scores of the subjects on the
dimensions of the SF36 and Nottingham
health profile and the expected scores from age
and sex matched interviewed normal values for
the SF3624 and from age, sex, and social class
matched norms for the Nottingham health
profile.25

LIFE SATISFACTION INDEX

The life satisfaction index was completed by 95
subjects. The results suggest a trend of increas-
ing overall satisfaction, and for both subscales,
with decreasing disability. The correlation
coefficient between the individual Barthel
scores and the scores on the life satisfaction
index were 0.361 for the overall total
(P<0.001, df 93), 0.357 (P<0.001) for the
acceptance total, and 0.307 (P<0.01) for the
achievement total. The life satisfaction index
was originally intended for elderly subjects,
and similar results were obtained for patients
aged 65 and over.

TWO SIMPLE STROKE QUESTIONS
These were completed for all 106 subjects. The
sensitivity of the "any help in the last two
weeks" question was 74% (50/68) (95% CI 63
to 84) and the specificity 87% (33/38) (95% CI
76 to 98) against the modified Rankin scale
and 74% (52/70) (95% CI 64 to 85) and 92%
(33/36) (95% CI 83 to 100) respectively
against the Barthel index. For the "complete
recovery question" everyone with a modified
Rankin score of 0 answered yes (9/9). The spe-
cificity was 75% (73/97) (95% CI 67 to 84).
Table 2 The rank correlation coefficients between the
individual Barthel index score atfive years and the
corresponding scores on the various dimensions of the SF36
and Nottingham health profile

Rank correlation
coefficient with Barthel
index

Quality of life scale r P value

SF36 (n=97):
Physical functioning 0.810 <0.001
Social functioning 0.481 <0.001
Role: physical 0.415 <0.001
Role: emotional 0.217 <0.05
Mental health 0.332 <0.01
Vitality 0.500 <0.001
Bodily pain 0.356 <0.001
General health 0.438 <0.001

Nottingham health profile (n=96):
Energy -0.605 <0.001

Pain -0.499 <0.001
Emotion -0.423 <0.001
Sleep -0.189 >0.05
Social interaction -0.460 <0.001
Physical mobility -0.840 <0.001
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Table 3 Median differences for SF36 scores for patients
with stroke compared with normal values matchedfor age
and sex

Median difference (range) P value

Physical functioning -28.80 (-91.6 to +46.2) <0.0001
Social functioning -20.80 (-87.5 to +29.2) <0.0001
Mental health - 11.60 (-57.9 to +26.4) <0.0001
Vitality - 11.10 (-68.9 to +52.4) 0.001
Pain -9.30 (-64.1 to +39.7) 0.23
General health 0.00 (-70.2 to +53.4) 0.35
Role physical -27.00 (-87.1 to +52.6) <0.0001
Role emotional -44.20 (-92.9 to +22.5) <0.0001

A negative value indicates that patients have worse health.

Table 4 Median differences for Nottingham health profile
scores for patients with stroke compared with normal values
matchedfor age, sex, and social class

Median difference (range) P value

Energy 23.30 (-35.3 to +93.4) <0.0001
Pain -2.00 (-19.0 to +90.1) 0.041
Emotion 9.00 (-15.7 to +89.5) <0.0001
Sleep 0.95 (-27.3 to +85.9) 0.002
Social isolation 14.80 (-13.4 to +95.3) <0.0001
Physical mobility 31.24 (-22.1 to +88.9) <0.0001

A positive value indicates that patients have worse health.

CARERS
Of the 50 carers, 36 (72%) completed the Not-
tingham health profile, 37 (74%) the hospital
anxiety and depression scale, and 38 (76%) the
caregiver strain index. Of the 12 who did not
complete any of the scales, one was caring for a

patient with a Barthel score of 0-9, three for
patients with a score of 10-14, and eight for
patients with a score of 15-19.
There was no significant correlation between

the carers' scores on any of the Nottingham
health profile dimensions and the patients'
Barthel scores. With the Wilcoxon matched
pairs test the only significant difference be-
tween the carers' scores on the Nottingham
health profile and the age and sex matched
norms was for the emotion scale where the
median difference was 6.22 (range -16.6 to
+89.4, P=0.017).
Twelve (32%) of the 37 carers who com-

pleted the hospital anxiety and depression scale
had borderline or clinically anxious scores. Six
(16%) had borderline or depressed scores. On
the caregiver strain index eight (21 %) carers

had scores of seven or more, suggesting that
they were stressed.

Discussion
This study has described the long term quality
of life of a community based population of
stroke patients. There are no agreed definitions
or scales for measuring quality of life. In an

attempt to describe it with one or more scales,
it is acknowledged that the subjects may feel
the scales do not accurately reflect their own

quality of life in terms of their individual
circumstances and requirements.

Also, the study has considered whether it is
justifiable to use the Barthel index as the only
outcome measure because of its correlation
with measures focusing on other domains. In
assessing this through correlations it is ac-

knowledged that those measures with dimen-
sions or components which are strongly based
on physical functioning are likely to have the

strongest correlation. It should also be remem-
bered that a significant correlation coefficient
does not necessarily mean a very strong linear
relation.
From a clinical viewpoint the measures of

interest in the long term outcome of stroke
have focused mainly on survival, recurrence,
physical recovery, and the occurrence of
complications. But interest in more general
outcomes, such as quality of life, is being
encouraged. The drawback of general meas-
ures, such as the SF36 and Nottingham health
profile, is that it may be more difficult to equate
a particular finding with either the structure or
process involved in the care. A search of the
medical literature for quality of life scales
shows many possible instruments. In this area
of work investigators tend to devise new meas-
ures rather than use those already available.
Many of the instruments have not been
adequately assessed for validity and reliability.

In 1987, a review of outcome measures in
stroke rehabilitation research criticised the lack
of use of broader measures. The authors drew
attention to the limitations of assessing only
physical recovery and self care and suggested
that subjective measures of health status and
quality of life should be included in
assessments.26 Increasing a patient's quality of
life is an important target of rehabilitation.
Ebrahim"7 suggested that this may be equated
with reducing handicap and that assessments
of quality of life and of handicap may be more
relevant than changes in impairment or disabil-
ity.

This study considered the long term out-
come of stroke in terms of the relation between
measures of quality of life, impairment, and
handicap, with disability as measured by the
Barthel index. Overall the subjects' scores on
the various scales were correlated with their
disability. The major component of this
disability is likely to have been related to the
original stroke. The strongest correlation coef-
ficients were between the Barthel index scores
and the hospital anxiety and depression scale
depression score, Frenchay activities index
total, physical functioning and vitality dimen-
sions on the SF36, physical mobility and
energy dimensions on the Nottingham health
profile, and the London handicap scale.
The weakest correlation coefficients were

between the Barthel index scores and the
"role-emotional" and "mental health" dimen-
sions on the SF36 and the "sleep" and
"emotion" dimensions on the Nottingham
health profile. The correlation coefficients
between the Barthel and the anxiety compo-
nent of the hospital anxiety and depression
scale as well as the life satisfaction index were
also poor.
Not surprisingly the strongest correlations

were between the Barthel index and those out-
come measures most closely related to physical
disability. The weaker correlations with the
mental health and emotion components of the
SF36 and Nottingham health profile reflect
that the Barthel indexdoes not measure any
psychological components. Despite this a
reasonable correlation with the depression
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scale of the hospital anxiety and depression
scale was found.

Therefore to achieve a truly comprehensive
assessment of the long term outcome of stroke
it is likely that outcome measures aimed at
overall wellbeing and mental health would be
required as well as the Barthel index. This will
increase the burden on the patients and require
additional resources. How easily the extra
information obtained could be used to change
provision of services is questionable.
What do these findings mean in terms of

outcome measures for stroke patients? It seems
that the place of the Barthel index as the stand-
ard outcome measure is still justified for long
term follow up. This is particularly relevant for
the provision of services. The Barthel index
also has the advantages of being simple and
quick to complete. However, the most suitable
measures for research studies will depend on
the question being asked. The additional infor-
mation from further outcome measures is lim-
ited by their correlation with the Barthel
scores. This could be interpreted as suggesting
that a broad general measure, or handicap
measure, could be used on its own as it would
reflect the underlying disability. However, the
disadvantage of the broader outcome measure
is that it is not possible to relate scores to the
process of care either to identify potential
problems or to estimate the need for particular
services. This is not as true of the Barthel
index, which could also be used to estimate
some of the service need-for example, for help
with bathing, feeding, and toileting. A reason-
able aim for rehabilitation is to help the patient
return to their premorbid lifestyle. For this to
be used as an outcome measure requires an
assessment of the patient's premorbid state.
This can be achieved with the Barthel index
and the Frenchay activities index, but might
not be possible for the general health measures.
As a result of the need to follow up many

patients in a trial, Lindley et all9 investigated by
phone or by post the validity of two simple
questions related to stroke, and concluded that
such simple questions could be used to assess
stroke outcomes. In this study the two simple
stroke questions had comparable sensitivity
and specificity to the original work for the help
question, but a worse specificity for the recov-
ery question. The confidence intervals for the
various values do overlap. These differences
may be due to the questions being asked in
person and not by phone or post as in the study
by Lindley et al.'9 Further work is clearly
needed but these findings are promising and
may lead on to the use of reliable and valid
simple patient self assessed outcome measures.
The study by Lindley et al"9 also used a postal
and telephone version of the Barthel index, but
the sensitivities of the questions were poor
when judged against the assessment by the vis-
iting nurse. Despite the potential problems of

developing a valid and reliable telephone or
postal version, the use of the Barthel index as
the standard outcome measure may give some
insight into the population's quality of life as
well as their disability.
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