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Effects of community based nurses specialising in
Parkinson’s disease on health outcome and costs:
randomised controlled trial
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Abstract
Objective To determine the effects of community
based nurses specialising in Parkinson’s disease on
health outcomes and healthcare costs.
Design Two year randomised controlled trial.
Setting 438 general practices in nine randomly
selected health authority areas of England.
Participants 1859 patients with Parkinson’s disease
identified by the participating general practices.
Main outcome measures Survival, stand-up test, dot
in square test, bone fracture, global health question,
PDQ-39, Euroqol, and healthcare costs.
Results After two years 315 (17.3%) patients had died,
although mortality did not differ between those who
were attended by nurse specialists and those receiving
standard care from their general practitioner (hazard
ratio for nurse group v control group 0.91, 95%
confidence interval 0.73 to 1.13). No significant
differences were found between the two groups for
the stand-up test (odds ratio 1.15, 0.93 to 1.42) and
dot in square score (difference − 0.7, − 3.25 to 1.84).
Scores on the global health question were significantly
better in patients attended by nurse specialists than in
controls (difference − 0.23, − 0.4 to − 0.06), but no
difference was observed in the results of the PDQ-39
or Euroqol questionnaires. Direct costs for patient
health care increased by an average of £2658 during
the study, although not differentially between groups:
the average increase was £266 lower among patients
attended by a nurse specialist ( − £981 to £449).
Conclusions Nurse specialists in Parkinson’s disease
had little effect on the clinical condition of patients,
but they did improve their patients’ sense of wellbeing,
with no increase in patients’ healthcare costs.

Introduction
Parkinson’s disease has a prevalence of about 1.6 per
1000 in the United Kingdom, therefore the average
UK general practitioner with 1900 patients will care for
only three patients with the condition.1–3 Its manage-
ment is complicated by a widening range of drug types
and by patients with advanced disease requiring a
multiplicity of aids and therapies, including adapta-
tions to the home, referral for speech therapy, physio-

therapy, and occupational therapy, and visits to day
centres and hospital outpatients.4 5

The role of nurses specialising in Parkinson’s
disease has developed over the past 10 years.6 These
nurse specialists were initially promoted by consultants
with an interest in Parkinson’s disease in response to
the need for coordination of their patients’ education,
monitoring, and care (box), but their effectiveness has
not been evaluated comprehensively.7–9 We evaluated
the effects of nurse specialists working with general
practitioners on the health outcomes and healthcare
costs of patients with Parkinson’s disease.

Methods
Recruitment
Our sampling frame included all English health
authorities coterminous with local authorities in 1995
that did not already have well developed community
based services of nurse specialists in Parkinson’s
disease. After random selection, we recruited nine
health authorities (see bmj.com).

We approached all the general practices in the nine
areas and asked them to identify patients with a
diagnosis of Parkinson’s disease from their doctor or
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Role of nurse specialists in Parkinson’s disease
• Counselling and educating patients and carers about
Parkinson’s disease in their homes, at health centres
and general practitioner clinics, in hospital outpatients,
and on the telephone
• The provision of information on drugs to patients
under the auspices of general practitioners and
consultants
• Monitoring clinical wellbeing and response to
treatment (minimum of two assessments per year),
reporting to general practitioners and consultants
where appropriate
• Instigating respite and day hospital care where
appropriate; seeing patients in hospital if admitted,
and liaising with hospital staff when the patient is
discharged
• Assessing entitlement to social security benefit
• Liaison with local multidisciplinary primary care
teams for ongoing assessment and therapy where
appropriate
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hospital. Eligible patients were those taking one or more
antiparkinsonian drugs. They were invited to take part
by letter from either their doctor or us. We excluded
patients aged 17 years or less or those with severe men-
tal illness or cognitive impairment sufficient (in the view
of their doctor) to preclude valid informed consent.

Statistical power and randomisation
With an expected dropout rate of 15% in each year of
the trial, we determined a total initial sample size of
1600 patients could detect a 10% change in a categori-
cal outcome having an initial prevalence of 50%, with
80% power at the 5% significance level. Patients were
randomised within practice by using block random-
isation lists that reflected the randomisation ratio of the
health authority area (see bmj.com).

Nurse intervention
Nine nurses were employed by the university and
trained at the Nursing and Midwifery School,
University of Sheffield. They completed a course on
meeting the special needs of people with Parkinson’s
disease and their carers.10 In the trial their clinical posi-
tion in the community was advisory to the general
practitioner rather than clinically autonomous. Each
nurse was supplied with a leased car and a mobile
phone and assumed areas of responsibility (box) under
the guidance of a nurse manager. Their working
pattern was characterised by a time use study in which
the nurses kept a diary of their daily work over two one
week periods. Patients in the control group were not
provided with additional services until the end of the
two year intervention, when they were offered one
assessment from a nurse specialist.

Baseline and follow up assessments
Trained lay interviewers collected information relevant
to health outcome and costs at baseline and at one and
two years. Before each interview the patients were sent
a questionnaire eliciting information about self
perceived health status.

Self completed questionnaire
The questionnaire included a validated instrument for
measuring the functioning and wellbeing of patients
with Parkinson’s disease, the PDQ-39, and the Euroqol,
a health related quality of life measure.11–14 The
questionnaires at one and two years also included a self
perceived global health question asking patients about
change in their general health over the preceding 12
months. This question is used by clinicians specialising
in Parkinson’s disease to gauge patient perception of
changes in wellbeing between visits to hospital clinics.
The five possible responses to this question were much
better (score 0), better (1), same (2), worse (3), and
much worse (4). Because the response in the second
year depends on the response in the first year, a score
was derived representing an individual’s change in
health over the two year period (see bmj.com). The
score ranged from 0 (best) to 8 (worst).

Interviews
Face to face interviews covered three broad groups of
questions: assessment of clinical outcome measures, use
of health and social services, and personal characteris-
tics. Clinical assessment included questions relating to
duration and severity of disease and a test of patients’
ability to put dots in a grid of 90 squares within 30 sec-

onds (dot in square test).15 The Columbian rating scale
was used to test patients’ ability to rise from a chair with
a hard seat to allow “push off.”16 Adverse events such as
fractures were also recorded.

Costs
Services, aids, and adaptations to the home were
valued by using data compiled by the Personal Social
Services Research Unit and priced at 1996 costs17;
drugs were priced from the Monthly Index of Medical
Specialities 1996 net ingredient costs.18 For all these ele-
ments average costs were calculated by summing the
unit cost per patient, annualising where appropriate,
and dividing the total by the number of patients in the
study. Costs incurred by carers are not reported here.

The interviews were repeated at one and two years.
Follow up of mortality continued for 4 years (to 31
December 1999).19

Statistical analysis
We estimated between group differences using ordinal
logistic regression for progression on stand-up test,
logistic regression for bone fracture, ordinary linear
regression for dot in square scores and quality of life
measures, and Cox regression for mortality. For each
patient we calculated the changes in healthcare cost
(excluding costs for carer and social security benefit)
over the two years.

Results
Participant flow and follow up
Of the 863 eligible practices, 438 (51%) agreed to par-
ticipate and 1859 patients with Parkinson’s disease
were randomised (figure). No noticeable differences
were observed between treatment groups at baseline
(table 1).

At the end of the study, patients showed a decline in
health status (see bmj.com). The average self perceived
health score as assessed by the global health question
was 4.89, another indicator of deterioration;

Eligible patients identified by doctors
(n=3124)

Randomised
(n=1859)

Study period

Survival at end
of intervention

No consent
(n=1265;
40.5%)

Control group
(n=818; 44%)

Alive
(n=847; 82.4%)

Dead
(n=169; 16.4%)

Alive
(n=657; 81.3%)

Dead
(n=146; 18.1%)

Nurse specialist group
(n=1041; 56%)

Died before
start of

intervention
(n=13)

Died before
start of

intervention
(n=10)

Control group
(n=808, 43.5%)

Nurse specialist group
(n=1028, 55.3%)

Lost to follow
up (except
survival)
(n=163)

Lost to follow
up (except
survival)
(n=116)

Participant flow through study
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unchanged self perceived health over 2 years would
score 4 on this question.

Primary outcomes

Objective measures of health
At two years’ follow up the severity of Parkinson’s
disease, the proportion of each group sustaining a
fracture, and mortality was not significantly different
between the two groups (table 2).

Patient wellbeing
No differences were observed in Euroqol scores or in
any dimension of the PDQ-39 at the end of the study
(see bmj.com). However, when the patients were asked
about change in general health in the global health

question, the combined scores from years 1 and 2 dif-
fered between groups, with the nurse group doing sig-
nificantly better than the control group (difference in
means –0.23, 95% confidence interval –0.4 to –0.06).

Costs
The mean annual cost among the nurse group
increased from £4050 in the year preceding the study
to £5860 in the second year of the study and from
£3480 to £5630 among the control group, the
difference in mean increase between groups not being
significant (table 3). The mean costs of different
components of health care were also similar in each
group during the second year; the provision of nurse
specialist care cost £200 per patient per year.

Nurse activity
The time use study showed that the nurse specialists
assessed an average of 14 patients per week, 75% at
home, 14% at general practices, and 11% in hospital
consultant clinics. Patients in the nurse group received
on average eight assessments by the nurse per year. In
a typical week the nurses made five visits to general
practitioners, two to carers, and one to a consultant to
discuss patient care. Apart from face to face contact,
considerable amounts of nurse time were spent each
week on administration, letter writing, telephoning
patients (6 hours), and travelling (8.4 hours).

Discussion
An earlier hospital based study found that patients with
Parkinson’s disease subjectively valued nurse specialists
although their psychosocial functioning did not
improve.9 Our study, the largest carried out to date and
the only one to be based in primary care, mostly agrees
with that study as well as with the recent hospital based
randomised trial of 185 patients with Parkinson’s
disease, which found no evidence of a nurse specialist
effect on a range of self reported health outcomes.20

As with any trial of randomisation within general
practice, contamination of controls from the spill over
effects of the intervention cannot be entirely excluded.
Evidence of contamination was sought, but not found,
from analysis of within patient changes in the mobility
dimension of the PDQ-39. One nurse specialist and
one control patient were randomly selected from each
participating practice and their scores regressed on
practice size (on the assumption that the larger the
number of study patients from each practice the

Table 1 Characteristics of participants at beginning of study, by treatment group.
Values are numbers (percentages) unless stated otherwise

Nurse group (n=1028) Control group (n=808)

Sociodemographic characteristics

Age (years):

<70 354 (34.4) 256 (31.7)

70-77 359 (34.9) 290 (35.9)

>77 315 (30.6) 262 (32.4)

Male 588 (57.2) 456 (56.4)

Accommodation:

Free living 916 (89.1) 716 (88.6)

Sheltered 47 (4.6) 41 (5.1)

Institution 65 (6.3) 51 (6.3)

Free living, with main carer 631 (61.4) 489 (60.5)

Manual social class 462 (44.9) 382 (47.3)

Health measures

Years since diagnosis*:

0-4 517 (50.3) 400 (49.5)

5-9 211 (20.5) 183 (22.6)

>9 247 (24.0) 187 (23.1)

Stand-up group†:

1, no problems 453 (46) 344 (42.6)

2, without holding on 187 (18.2) 155 (19.2)

3, unable or had to hold on 353 (34.3) 299 (37.0)

Bone fracture in past 12 months 55 (5.4) 50 (6.2)

Mean (SD) best hand score‡ 45.6 (21.7) 45.0 (21.8)

Drugs:

Levodopa 869 (84.5) 695 (86.0)

Levodopa and anticholinergic 98 (9.5) 62 (7.7)

Levodopa and dopamine agonist 84 (8.2) 45 (5.6)

Levodopa (mg daily), median (quartiles) 300 (150, 550) 300 (150, 500)

Mean (SD) Euroqol score 0.43 (0.35) 0.43 (0.36)

Mean (SD) PDQ-39 summary score 37.9 (21.8) 38.2 (21.8)

*Missing data as some patients unaware of time since diagnosis.
†Missing data as some patients refused test.
‡Dot in square test.

Table 2 Clinical outcomes at end of study. Values are numbers (percentages) unless stated otherwise

Nurse group (n=696)
Control group

(n=558) Odds ratio (95% CI) (nurse v control) P value

Stand-up group*:

1, no problems 248 (35.6) 221 (39.6)

2, without holding on 114 (16.4) 82 (14.7) 1.15 (0.93 to 1.42) 0.19

3, unable or had to hold on 329 (47.3) 247 (44.3)

Bone fracture during study 92 (13.2) 62 (11.1) 1.20 (0.85 to 1.69) 0.31

Mean (SD) best hand score† 45.3 (21.2) 46.0 (21.1) −0.70 (−3.25 to 1.84)‡ 0.59

Mortality: (n=1016) (n=803)

Died by 1 January 1998 (2 years) 169 (16.6) 146 (18.2) 0.91 (0.73 to 1.13)§ 0.38

Died by 1 January 2000 (4 years) 353 (34.7) 307 (38.2) 0.89 (0.76 to 1.03)§ 0.12

*Missing data as some patients refused test.
†Dot in square test.
‡Regression coefficient and confidence interval from linear regression model.
§Hazard ratio.

Primary care

1074 BMJ VOLUME 324 4 MAY 2002 bmj.com



greater the likelihood contamination would occur), but
no significant difference was found between the nurse
and control groups.

The trial intervention used nurses who had only
recently trained in nursing patients with Parkinson’s
disease. They were therefore on a professional learning
curve and may not be representative of experienced
nurse specialists. Another limitation of our pragmatic
trial was the reliability of case ascertainment when
based on general practice records and information sys-
tems. A recent cross sectional prevalence survey of
idiopathic Parkinson’s disease in 15 general practices
across London showed that 54 of 241 (22%) patients
whose records contained either a diagnosis of
Parkinson’s disease or parkinsonism, prescription of
antiparkinsonian drugs, or mention of tremor after the
age of 50 years had no form of parkinsonism.3

Although it is likely that some patients with
non-Parkinson’s disease entered our trial, random-
isation minimised the likelihood of bias by distributing
such patients proportionately in both arms.

Conclusion
Although our study found no significant differences in
health outcome between patients receiving care from a
nurse specialist and those receiving standard care from
their general practitioner, there was a significant
improvement in subjective wellbeing of patients cared
for by a nurse. Our study was of sufficient size to detect
important changes, and the measured decline of health
in the group as a whole confirms that the instruments
used were appropriate.21 The benefit in subjective well-
being is an important finding, especially in a condition
such as Parkinson’s disease where decline is generally
relentless.22 This improvement was achieved without an
increase in healthcare costs.
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Table 3 NHS and local authority costs (in £000s), excluding benefits. Values are mean
(maximum)

Nurse group (n=1028) Control group (n=808)

Year preceding study* 4.05 (55.4) 3.48 (35.0)

Year 2† 5.86 (39.1) 5.63 (33.1)

Individual mean increase† 2.54 (34.6) 2.80 (31.6)‡

Cost components in year 2†

Nurse specialist 0.20

Institutional cost 2.86 (20.6) 3.31 (20.6)

Respite care 0.09 (12.8) 0.08 (7.98)

Hospital cost 0.79 (17.9) 0.74 (22.3)

Primary health care 0.15 (6.34) 0.19 (6.34)

Therapy 0.10 (4.33) 0.10 (4.71)

Drugs§ 0.70 (25.3) 1.12 (3.74)

Home help 0.34 (2.50) 0.30 (2.50)

*All patients entering study.
†Patients at end of study.
‡P value 0.47 (difference −0.26, −0.98 to 0.45) (unpaired t test with unequal variances). P value and 95%
confidence interval checked with 2000 bootstrapped samples.
§Excludes apomorphine.

What is already known on this topic

Most patients with Parkinson’s disease have no regular contact with
consultants specialising in the condition

Contact by nurse specialists of patients attending hospital increases
provision of information and is subjectively valued

It has not been shown whether nurse specialists improve psychosocial
functioning

What this study adds

Provision of community based nurses specialists in Parkinson’s disease
does not slow clinical progression of the condition

Nurses specialists help to preserve patients’ sense of wellbeing

Healthcare costs are not increased
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