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Use of the Nottingham Health Profile with patients
after a stroke
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SUMMARY The Nottingham Health Profile (NHP) is easy to use with stroke patients and may be
used with those who cannot manage more complicated mood questionnaires, such as the General
Health Questionnaire (GHQ). Stroke patients rate their health, and especially emotions and
feelings of social isolation, as much worse than that of people of similar age. NHP emotion scores

correlate with objective measures of disability, length of hospital stay, and GHQ scores. The NHP
is a valid indicator of depressed mood, and combining its components into a total score gives the
greatest accuracy in detecting depression. Patients with high scores at one month continued to
report large numbers of problems at six months after their stroke. Many patients experienced pain,
disturbed sleep, and social isolation, which are important, potentially treatable problems not
usually considered in the management of stroke patients. Many patients with problems did not see

their general practitioner or any other source of help, and additional follow up was needed.

The Nottingham Health Profile (NHP) is a
questionnaire designed to measure social and
personal effects of illness. It is used as a measure of
need for health care and as an outcome measure in
evaluation. Among groups of subjects it correlates
well with objective measures of health status and is
sensitive to changes in disease severity." It has 38
questions (requiring a yes/no response) on energy,
pain, emotion, sleep, social isolation, and mobility,
and the scores on each component are weighted to
give a score from 0 to 100.5 It can be completed in
about 5 minutes.
The aim of the study was to describe the social and

psychological problems experienced by patients after
a stroke and the extent to which NHP scores were
associated with physical disability, use of services,
length of hospital stay, and an affective illness
inventory, the General Health Questionnaire
(GHQ).6
Methods

Over eight months 463 patients with acute stroke
were admitted to Nottingham hospitals. Two
hundred and thirty five (51%) survived to six months
and all but 13 were followed up (8 had moved and 5

'Present address: Department of ainical Epidemiology and Social Medicine, St
George's Hospital Medical School, Cranmer Terrace, Tooting, London SWI 7
ORE.

refused follow up). One hundred and fifty nine (72%)
and 198 (89%) had NHP assessments at one and six
months respectively, and 153 were assessed on both
occasions. Dysphasia and mental impairment were
the main reasons for missed assessments (at one
month, dysphasia 26, mental impairment 9,
administrative error 20, moved out of Nottingham
area 8; at six months, dysphasia 15, mental
impairment 7, administrative error 2). Mobility
questions of the NHP were not asked at six months
since detailed enquiry about physical mobility was
made as part of the measurement of disability. The
questions were inappropriate for some of the more
handicapped hospital patients, which led to
misunderstandings, and it was thought that their
omission would be unlikely seriously to bias
reporting of other problems. Physical disability of all
patients was measured using a ranked activities of
daily living (ADL) scale7 at one and six months, and
153 patients also had a GHQ assessment at six
months.
A control group was selected randomly from the

age-sex register of a large group practice. All patients
were sent the NHP for completion and return by post.
The response rate was 90% and, of the remainder,
who were all visited by their family doctor, only two
had important physical illness.

All analysis was done using non-parametric
statistical tests (Mann-Whitney U, Kruskal-Wallis
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ANOVA) but the tables give meanNHP scores to aid
interpretation of significant differences.

Results

Comparisons with age-matched control group and
with disability
Table 1 compares the mean scores of each
component of the NHP at one and six months for the
stroke patients and the control group. NHP scores
were correlated with the severity of physical
disability at both one and six months, and on average
scores were about twice as high among patients still
unable to walk (table 2). NHP scores were also
associated with place of residence (home or hospital)
and length of hospital stay but not with age, sex, and
living alone. One month pain, emotion, isolation, and
mobility scores were high among those patients
whose ability deteriorated or improved over the
subsequent five months, whereas patients whose
ability remained static had the lowest NHP scores
(table 3).

Relation between one and six month NHP scores
Weak correlations between one and six month sleep

Table 1 Mean NHP scores at one and six months after a
stroke compared with an age-matched control group

Mean age (yr)

68-8 69 5 71)8

One month Six months Controls
NHP problem (N=159) (N=198) (N=200)

Energy 35*" 40** 19
Pain 11* 13* 9
Emotion 21" 25** 9
Sleep 22 26 21
Isolation 20" 23** 6
Mobility 21** t 14

Significance tests:
*" p<O00001. *p<OOl.
t Mobility questions were not asked at six months post stroke.

Table 2 Mean NHP scores at one and six months
depending on level ofphysical ability

Level of ability

One month Six months

Unable to Able to Unable to Abk to
walk walk walk walk

NHP problem (N=57) (N=102) (N=33) (N=165)

Energy 42 31 54 37*
Pain 15 7** 24 11**
Emotion 30 16"** 38 22"
Sleep 31 17** 25 27
Isolation 28 15"* 38 20****
Mobility 31 16* - -

* p<005. p<O-OI *** p<000-1 p<O-0001.

Table 3 Change in physical (ADL) ability (one to six
months) and mean NHP score at one month

Change in physical ability

NHP probkm Worse No change Better
at one month (N=18) (N=65) (N=76)

Energy 39 33 36
Pain 16 8 11*
Emotion 22 16 25*
Sleep 16 21 24
Isolation 28 15 22*
Mobility 45 15 20"

* p<O.05. "p<O0Ol.

and energy scores were found (Spearman'spO 25 and
0-36 respectively), but pain, emotion, and isolation
scores were more strongly correlated (Spearman's
pO55, 053, and 053 respectively). Patients with
high NHP scores at one month were likely to have
high scores at six months.

Use of services and NHP scores
Use of rehabilitation and medical outpatient services
at six months were not related to six month NHP
scores but, not surprisingly, socially isolated patients
were more likely to get 'meals on wheels' and support
from a home help. District nurses were much more
likely to see patients with problems in any NHP area,
but general practitioners (GPs) saw only patients
who complained of pain more often than expected.
Fifty three (27%) patients with apparent problems
had not seen or received any health or social services
contact in the preceding month.

Does the NHP measure depression?
There was a strong correlation between NHP
emotion questions and GHQ at six months
(Spearman's pO-7 1). A GHQ score of 12 or more out
of 28 is usually taken as a criterion of important mood
disturbance (virtually all depression) among patients
with neurological disability." Therefore the accuracy
of the NHP as an indicator of depression was
measured using a GHQ cut-off of 12 or more and
different thresholds for the emotion component
alone and for the five component scores together.
The most accurate discrimination between the
depressed (GHQ score 12+) and others was
obtained by using the total NHP score (summing
energy, pain, emotion, sleep, and isolation scores and
dividing by 5) at a threshold of 30 or more out of 100.
Table 4 shows that the sensitivity and specificity were
910% (31/34) and 82% (97/119) respectively. The
nine emotion questions alone were almost as
sensitive (86%) but produced more false positives
(sensitivity=73%) when the same threshold was
used.
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Table 4 Accuracy ofthe NHPin detection ofpatients with
high GHQ scores

General Health Questonare score

Total NHP score 12+ 0-11

30+ 31 22
0-29 3 97

Totals 34 119

Discussion

The NHP has been developed for a range of different
uses: as an outcome measure for interventions, as a
measure ofthe prevalence of self-perceived problems
and unmet need, and as a monitor of changes in
health status over time. The profile has been used
with many different groups: mine rescue workers, fit
and chronically ill elderly, pregnant women, patients
with fractures, osteoarthritis, and peripheral vascular
disease. The levels of problems found in this study of
stroke patients were of similar size to those reported
by chronically ill elderly but are lower than values of
patients with osteoarthritis.4 It is possible that the
patients with osteoarthritis were more physically
handicapped than the present series of stroke
patients and consequently reported more problems.
The profile was easy to use with stroke patients and

was managed by some patients who could not
complete the GHQ, which is more complicated. Part
II of the profile was not used because at the time of
study design only limited evaluations of repeatability
and validity had been published.'

Comparison with an age-matched control group
Stroke patients had little energy and were
emotionally distressed and socially isolated
compared to people of similar age drawn at random
from general practitioner lists. It is possible that the
fact of being admitted as an acute emergency, rather
than the stroke itself, provoked the problems
reported. However, differences were found at one
month, when half the patients were home, and
persisted to six months, when only 11% were still in
hospital. Additionally, the strong associations
between impaired ability, mood, and NHP problems
suggested that the stroke itself was an important
determinant of social and psychological distress,
which is supported by other workers.9 10

Assodations with NHP scores
There were strong associations between some NHP
problems and physical disability. One month NHP
scores were related to change in ability; in particular,
poor mobility, isolation, pain, and emotional distress
at one month were all significantly associated with

Shah Ebrahim, David Barer, and Fiona Nouri
deterioration of physical ability by six months.
Paradoxically, patients who improved also had
higher scores than those whose ability did not change.
Changing ability might be a more potent cause of
self-perceived health problems than a static status.
Consequently, high NHP scores at one month cannot
be used as predictors of likely deterioration in ability.
Average scores did not change over the study

period despite improvement in physical ability, which
implied that the NHP was measuring dimensions of
illness experience that were independent of objective
indicators of functional ability. Intervention studies
in rehabilitation should not rely only on an ADL
assessment of ability as an outcome measure but
should include the NHP (or similar 'quality of life'
indicator) since improved physical ability may not be
coupled with improved self-perceived health.
Among those patients who did get worse,

depressed mood and pain may have been
contributing factors. Pain was usually associated with
arthritis of hips, knees or spine. Symptoms were
probably aggravated by the hemiparesis causing the
patient to put more weight on the unaffected side.
Analgesics have a place in improving symptoms, and
it is possible that relieving pain might improve
spasticity and function.

Surprisingly, age, sex, and living alone had little
influence on NHP scores, but other studies of factors
associated with well-being have not found age or sex
effects once associated physical illness is allowed
for."' 12 The NHP does show a strong relation with
age when younger people are also considered," but
in this study the majority of patients were elderly and
consequently age was not a determinant of NHP
scores.

Use of services
Patients suffering pain were more likely to see their
GP, but other self-perceived problems did not result
in extra consultations. District nurses visited patients
with high NHP scores more often, perhaps because
they were better able to respond to the social and
psychological consequences of stroke that the GP
might consider to be 'non-medical'. However, over a
quarter of patients with problems were not receiving
help from the GP, district nurse, hospital or social
services, which implied that routine follow up
systems used by hospitals and community services
were not sensitive to the needs of stroke patients.

Detecting depression
Patients with high emotion scores at one month did
not improve, suggesting that these patients were not
suffering merely from an acute reaction to their
illness. Comparisons of the nine NHP emotion
questions with the GHQ show that they are of value
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in picking up patients with depression and that
false-positive rates can be reduced by combining the
NHP components to derive an overall score. It is
possible that weighting component scores (perhaps
by a ranking of severity, duration or intrinsic
'nastiness' of each type of symptom) might give a
more accurate discrimination between patients with
and without depression. However, despite the
simplicity of adding up component scores and
dividing by the number of components included, an
overall accuracy of 84% (see table 4) was obtained.
Further work relating NHP scores to psychiatric
assessments of mood might achieve greater
discrimination than this simple approach.
Undoubtedly patients with high NHP scores

should be questioned more closely about possible
depressive illness as they may benefit from
anti-depressant treatment"' or require more support
from family or social and rehabilitation workers.
Perhaps most significantly, some relatives were very
surprised by the patient's NHP responses and asked
for a copy of the NHP to give to the family doctor.
Several patients (not otherwise emotionally labile)
burst into tears when asked some of the more
emotionally charged questions since this was one of
the few opportunities they had to express their
extreme distress. The NHP gives an opportunity to
ask questions that patients and relatives think are
meaningful.
The NHP does have disadvantages, some of which

have been discussed.' Firstly, summary presentation
of results is not allowed for as scores on up to six
different components have to be considered. The
present study has used a simple additive model to
combine scores and has demonstrated a high level of
discrimination between depressed and other
patients. Although more sophisticated models might
be developed to try to improve discrimination, it
could be argued that the NHP is not merely a
depression or disability scale, and that each
component measures an independent domain that
ments separate consideration. However, the NHP
does not consider some areas that are of great
concern to handicapped patients and health workers
(for example, bladder function, stigma, memory and
intellectual ability, financial difficulty) and so cannot
be used as a single, comprehensive assessment.
Secondly, perceived health is assessed by the
presence of symptoms, thus zero scores do not
necessarily indicate a sense of well-being. Lastly,
thresholds for 'abnormal' responses have not been
set as previous validations have compared NHP
scores of groups with differing ability or status, rather
than examining the accuracy of the profile in

classifying individuals according to some more
objective 'gold standard' of disability or mood.
Alternatively, thresholds might be set above which
individuals would have a high probability of
benefiting from intervention.
The present study has attempted to provide

thresholds to identify patients with depression, has
highlighted the problems of emotional distress,
unalleviated pain, and social isolation, and has
demonstrated the role of the NHP in auditing the
care received by stroke patients.

SE was supported by a Wellcome Trust Clinical
Epidemiology Training fellowship, DB by an ICI
Pharmaceuticals Ltd stroke research fellowship, and
FN by the Nottingham Stroke Appeal Fund.
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