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Background: With the decrease in junior doctor hours, the advent of specialist registrars, and the
availability of highly trained and experienced nursing personnel, the service needs of patients with
chronic respiratory diseases attending routine outpatient clinics may be better provided by
appropriately trained nurse practitioners.

Methods: A randomised controlled crossover trial was used to compare nurse practitioner led care
with doctor led care in a bronchiectasis outpatient clinic. Eighty patients were recruited and
randomised to receive 1 year of nurse led care and 1 year of doctor led care in random order. Patients
were followed up for 2 years to ensure patient safety and acceptability and to assess differences in lung
function. Outcome measures were forced expiratory volume in 1 second (FEV,), 12 minute walk test,
health related quality of life, and resource use.

Results: The mean difference in FEV, was 0.2% predicted (95% confidence interval -1.6 to 2.0%,
p=0.83). There were no significant differences in the other clinical or health related quality of life
measures. Nurse led care resulted in significantly increased resource use compared with doctor led
care (mean difference £1497, 95% confidence interval £688 to £2674, p<0.001), a large part of
which resulted from the number and duration of hospital admissions. The mean difference in resource
use was greater in the first year (£2625) than in the second year (£411).

Conclusions: Nurse practitioner led care for stable patients within a chronic chest clinic is safe and is
as effective as doctor led care, but may use more resources.

disease characterised by dilatation and thickening of the

bronchi. Patients experience repeated episodes of infec-
tion, chronic sputum production, and increasing breathless-
ness, ultimately progressing to respiratory failure. It accounts
for one in 200 hospital admissions in England' and causes
approximately the same number of deaths as multiple sclero-
sis each year in England and Wales, and 25% of the number of
deaths from hypertensive disease (ICD 9 codes 401-405).°
Despite this, there has been little concerted effort to optimise
management of such patients.

The Lung Defence Clinic was introduced at Papworth Hos-
pital in July 1995 to streamline the management of patients
with bronchiectasis. At initial referral patients are seen by
either a consultant or a registrar and are investigated for
causal factors for, and precipitants of, bronchiectasis. Indi-
vidual management plans are developed for intensive treat-
ment and prophylaxis of endobronchial sepsis. Following ini-
tial investigation patients with minor disease are followed up
in their local hospitals, returning to the tertiary centre for
annual review. Patients with moderate to severe disease are
seen in the Lung Defence Clinic at Papworth approximately
four times per year.

With the decrease in junior doctors hours, partly due to the
working time directive and the advent of specialist registrars,
there is a pressing need to address the service requirements for
patients with chronic lung diseases including bronchiectasis.
In many patients with bronchiectasis routine monitoring and
minor modifications of treatment could be managed by
appropriately trained nurse practitioners in nurse practitioner
led clinics, ensuring continuity of care but freeing up senior
medical staff. More consultant time could then be spent on
increasing the throughput of new patients who would have
their care optimised and treatments reassessed.

B ronchiectasis is a chronic, usually progressive, respiratory

Early studies of the roles of nurse practitioners indicated
that the care provided by them may be equivalent to that pro-
vided by physicians in some circumstances.”” However, many
studies had methodological limitations® and results from the
USA may not be generalisable to the UK.’ Little has been pub-
lished on the role of a nurse practitioner in a UK setting.

We report results of a randomised controlled crossover trial
comparing nurse practitioner led care with traditional doctor
led care in a bronchiectasis outpatient clinic. The broad aims
were to assess the feasibility and safety of nurse led outpatient
clinics and to compare the cost effectiveness of nurse led and
doctor led care. Specific aims were to measure the difference in
clinical measures, health related quality of life, and cost of
service delivery between nurse practitioner led and doctor led
care in the bronchiectasis clinic, the primary outcome being
forced expiratory volume in 1 second (FEV,).

METHODS

Phase 1: Training the nurse practitioner

When the study began there was no recognised training
course with educational approval, so a course was developed
and is currently being assessed for university and school of
nursing approval. The core curriculum involves the principles
of disease and clinical presentation, underlying causes, associ-
ated pulmonary disorders, pulmonary function and microbiol-
ogy. Training included a radiation protection course and
in-hospital training in pharmacology and therapeutics to
enable prescribing and the ordering of radiographs, blood
tests, and pulmonary function tests in accordance with the
treatment plan. The nurse practitioner attended tutorials,
clinics, post-clinic patient reviews, and ward rounds, with
detailed discussion of changes in practice with the attending
consultant and the patient. A detailed curriculum is available

www.thoraxjnl.com


http://thorax.bmj.com

662

Total population
(n=149)

'

Exclusions (69)

Unsuitable (40)
Not seen (22)
Refused (7)

'

‘ Randomised (80) ‘

Doctor — nurse (41) ‘ ‘ Nurse — doctor (39)

! '

1 death
1 death 1 unable to complete tests

' '

40 analysed for 37 analysed for
primary end point primary end point

Figure 1 Flow chart of patients considered for the trial.

from the authors or from the NHS health technology
assessment reports website (www.nechta.org).

Phase 2: Randomised controlled trial

Design

The study was a two period, two treatment crossover trial with
patients receiving two 1 year blocks of care led by either a
nurse practitioner or medical staff. The order of care was ran-
domised. Two consultants and one registrar with 2-3 years of
experience in respiratory medicine made up the medical staff
team. Carryover effects were considered negligible in this con-
text, so no washout period was used.

Inclusion criteria

Patients aged =18 years with bronchiectasis confirmed by
high resolution CT scan and with an established treatment
plan were included in the study. The nurse practitioner did not
assess newly referred patients independently.

Exclusion criteria

Patients with a life expectancy of less than 2 years, those with
an expected need for transplant listing within 2 years, patients
with FEV, less than 30% predicted, and those with other sig-
nificant pathology which would modify the management of
bronchiectasis were excluded.

Recruitment

One hundred and forty nine patients were identified from the
Lung Defence Clinic during the nurse practitioner training
period. Of these, 40 were unsuitable for the trial because of
relocation (4), mild bronchiectasis cared for in the local hospi-
tal (13), no management plan (6), FEV, <30% (7), age <18
years (1), or other medical conditions requiring complex
management (9). Of the 109 eligible patients, seven refused or
did nor reply to recruitment letters. Of the remaining 102
patients the first 80 attenders at the clinic were recruited (fig
1). All patients gave written informed consent and the study
was approved by Huntingdon research ethics committee.

Sample size

Sample size was calculated on the basis of establishing
equivalence of nurse practitioner led care and doctor led care.
We aimed to exclude a difference in FEV, of =5% predicted
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between the two methods of care delivery. We assumed stand-
ard deviation of 12.5%, at least 80% power, two tailed alpha of
5%, and 10-15% of patients dropping out of the study. Using
standard methods," the required sample size was 80 patients.

Randomisation

Randomisation was organised independently of the investiga-
tors using numbered opaque envelopes containing a regis-
tration form and group allocation. Randomisation used a ran-
dom permuted block design with blocks of length 4 and 6 to
ensure a roughly constant case load throughout.

Nurse practitioner led care

During nurse practitioner led care patients had routine tests
followed by a consultation with the nurse involving clinical
assessment and discussion of management plan. The nurse
practitioner made changes to treatment and ordered further
tests such as radiographs and blood tests as appropriate.

Patient safety

Supervision sessions were held within 24 hours of the clinic to
discuss each patient’s condition and management. If the con-
sultant would have taken a different course of action the
patient was informed immediately and arrangements made to
amend management.

Outcome measures

The difference between FEV, measures at the end of each year
of treatment was the primary measure of the effect of nurse
practitioner led care. This was considered the most sensitive
and reproducible marker of underlying lung function related
to bronchiectasis. Secondary outcome measures were forced
vital capacity (FVC), 12 minute walk, number of infective
exacerbations requiring intravenous antibiotics, number of
admissions to Papworth and local hospitals, health related
quality of life, cost of care, and nurse practitioner autonomy.
Clinical measures were recorded by technicians independent
of the trial.

Health related quality of life

Patients completed a general health status questionnaire, the
Short Form 36 (SF-36) health survey," and two discase
specific measures, the Chronic Respiratory Index Question-
naire (CRIQ)" and the St George’s Questionnaire."”

The SF-36 has eight dimensions: physical functioning, role
limited due to physical problems, role limited due to emotional
problems, social functioning, mental health, energy/vitality,
pain, and general health status. Dimensions are scored from
0-100 with 100 representing maximum health status. The
CRIQ measures dyspnoea, fatigue, emotional function, and
mastery of disease and is the most sensitive and comprehen-
sive disease specific measure for respiratory conditions."” '* The
CRIQ dimensions are 24-42 point scales with high scores rep-
resenting maximum health status. The St George’s
Questionnaire” measures levels of symptomatology, physical
activity and impacts and has been validated in patients with
bronchiectasis.” Scores range from 0-100 with 0 representing
maximum health status.

All questionnaires were completed by patients without
assistance, although a research assistant not involved in the
care of the patients was available in clinic to address queries
and to ensure completion.

Nurse practitioner autonomy

Where medical staff gave advice or altered management at
supervisions during nurse practitioner led care, it was
documented. These data were used to measure nurse
practitioner autonomy, to monitor adverse events, and to
modify the training package if appropriate.
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Table 1 Sources for NHS resources use
Unit cost

NHS resource (1999) Source

Fixed costs

Training programme £484 pa* Netten & Curtis'”
Supervision £2715 pat Netten & Curtis'”
Per patient costs

Consultant led clinic £110 per hour  Netten & Curtis'”

Specialist registrar led clinic ~ £72 per hourt  Netten & Curtis'”
Nurse led clinic £51 per hourt§ Netten & Curtis'”
Drugs Cost per item  Duncan®
Investigations Cost per item  Papworth Hospital
Ward stay (hotel cost per day) Papworth Hospital

Medical ward £206
Intensive care unit £645
Surgical ward £267
Medical day case £385
Surgery day case £290
Sleep support centre £288
Other hospital Cost per ifem  NHSE'®
GP visits
Surgery £18
Home £45 Netten & Curtis'”

*Involving 93 hours of training annuitised over 25 years.
tAssuming the same ongoing training costs as a specialist registrar.
tAssuming same overheads as consultant.

§Including an annuitised component for the fixed costs of training
and supervision.

Resource use

The primary economic evaluation was a cost minimisation
analysis from the National Health Service perspective.'
Resources used for outpatient visits, tests and procedures,
drug prescriptions, hospital admissions, and general practice
visits were identified for every patient at 6 month intervals
throughout the trial. At each outpatient visit information on
the length and date of the visit and investigations and proce-
dures ordered was elicited. Microbiological and immunologi-
cal tests were obtained from hospital databases. Inpatient
admissions were abstracted from the hospital Patient Admin-
istration System. Patient diaries were used to collect infor-
mation on drug usage (name, dose, frequency and duration),
GP visits, and care received at other hospitals. Outpatient drug
prescriptions were validated from the medical record.

To cost nurse practitioner training, time spent attending
tutorials, clinics, and ward rounds was recorded. Time was
costed based on the salary, oncosts, and overheads of the
trainer and trainee'” and annuitised over an estimated 25 year
working life span of a nurse practitioner.” In the primary
analysis we assumed that ongoing training and supervision
for the nurse practitioner cost the same as published estimates
for a specialist registrar."”

Papworth hospital finance department provided unit costs
of tests, procedures, and inpatient admissions. Published unit
costs were used for admissions to other hospitals,” drugs,”
and primary care consultations."” The cost of a doctor led clinic
was based on published unit costs for the patient related time
of medical consultants and specialist registrars.” The same
method was used for nurse led clinics assuming a mid point
grade G salary with appropriate oncosts, qualifications, and
ongoing training (see table 1)."” Sensitivity analysis was used
to examine the importance of our assumptions. Overheads
were considered to be equivalent among doctor and nurse led
clinics. All costs are reported in 1999/2000 values and were not
discounted.

Statistical analysis

The approach to analysis followed Hills and Armitage,* using
paired Student’s f tests to assess the significance of the effect
of mode of care (nurse practitioner led care compared with
doctor led care) and time period (first year compared with

Table 2 Mean (SD) baseline
pulmonary function and exercise
capacity

Order of care

Nurse-doctor ~ Doctor-nurse

(n=39) (n=41)
Age (years) 63.7 (10.3) 53.1(13.8)
Female, n (%) 26 (67%) 29 (71%)
FEV, (%) 70.4 (23.4) 70.3 (17.5)
FVC (%) 87.0(18.6)  85.5(16.6)
12 minwalk 712 (175) 758 (204)
distance (m)
FEV,=forced expiratory volume in 1 second;
FVC=forced vital capacity.

second year in the trial). Changes between the two time peri-
ods were tested but no important period effects were observed
and these are not reported further. No carryover was assumed
at the design stage. However, given observed differences
between periods in the economic analysis, post hoc tests of
carryover in clinical outcomes were assessed and found to be
non-significant. They are not reported further here.

Means and 95% confidence intervals (95% CI) for FEV, were
presented along with effects of mode of care. Similar methods
were used to assess changes in health related quality of life
scores. A bootstrap confidence interval was used to assess dif-
ferences in costs.

Infective exacerbations and admissions to hospital were
expressed as the number per patient year of follow up. These
measurements were assumed to follow a Poisson distribution
and modes of care were compared using a likelihood ratio test.

All patients who failed to complete the trial period were
documented. Patients who failed to crossover to nurse
practitioner care were included in the trial on an intention to
treat basis. A secondary analysis of the primary outcome was
performed which excluded these patients and treatment
effects were almost identical (not presented).

RESULTS

Compliance

Two patients died just after the 12 month follow up, one from
a perforated bowel (nurse practitioner led group) and one
from respiratory failure (doctor led group). One patient did
not undergo any pulmonary function or exercise tests at the 2
year visit due to a fractured rib, unrelated to bronchiectasis.
These patients were excluded from the analysis of FEV,. Two
patients were unable to complete the 12 minute walk test, one
because of a fractured toe (12 months) and one who was too
sick (24 months); both had doctor led care in the previous
year. Otherwise, all patients completed the clinical outcomes.
Two different patients refused to complete quality of life inter-
views, one at 12 and one at 24 months, both at the end of
nurse practitioner led care. Six patients who received doctor
led care in the first 12 months required revised management
plans during this time which prevented crossover to nurse
practitioner led care.

Baseline measurements

Of the 80 patients recruited, 39 were randomised to receive
nurse practitioner led care followed by doctor led care and 41
to doctor care followed by nurse care. Mean (SD) age at
randomisation was 58.3 (13.3) years. Fifty five (69%) recruits
were women. These characteristics were similar to those of
patients who were not recruited to the study. Baseline lung
function and 12 minute walk were similar in the two groups
(table 2).
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Table 3 Mean (SD) values of main clinical measures
during nurse practitioner led and doctor led care

Mean (95% Cl)
difference nurse —

Nurse Doctor doctor
FEV, (1) 1.87 (0.78) 1.86(0.81) 0.01 (-0.04 to 0.06)
FEV, (%) 69.7 (20.8) 69.5(21.7) 0.2 (-1.6t02.0)
FVC (%) 87.6(19.3) 87.6(19.4) -0.02(-1.5t01.4)
12 minwalk 765 (188) 746 (197) 18 (-13 to 48)
distance (m)

Doctor better Nurse better

General health - }—}0—{
Bodily pain - :’—0—{
Energy/vitality %—0—1
Mental health - }—10—{
Social function - }%—0—{
Role: emotional - 1 ° j |
Role: physical 1 -;j‘- 1
Physical function |- }—%—0—(
—'|‘5 —'|‘0 —‘5 (; i") ]‘0

Mean difference and 95% confidence interval

Figure 2 Mean differences and 95% confidence intervals for SF-36
profile scores between nurse practitioner led and doctor led care.

Clinical outcomes

Table 3 shows the clinical measures observed at the end of
each treatment period. The mean difference in FEV, the
primary end point, between nurse practitioner and doctor led
care was 0.011 (95% CI -0.04 to 0.06, p=0.79) or 0.2%
predicted (95% CI—1.6 to 2.0, p=0.83). In addition, there was
no change in FVC between the two treatment periods (mean
difference —0.02% (95% CI —1.5 to 1.4), p=0.84). The mean
difference in 12 minute walk between the two methods of
service delivery was 18 m (95% CI —13 to 48). This analysis
was repeated excluding those patients who failed to crossover
to nurse practitioner led care with very little change in the size
or precision of results.

The number of infective exacerbations experienced by
patients during nurse led care was 262 in 79.4 patient years of
follow up compared with 238 in 77.8 years during doctor led
care. Thus, nurse practitioner led care resulted in a relative rate
of exacerbations of 1.09 (95% CI 0.91 to 1.30), p=0.34.

During doctor led care there were 42 admissions to hospital
compared with 66 during nurse led care, a relative rate of 1.52
(95% CI 1.03 to 2.23), p=0.03. Of these, there were 23 and 43
readmissions related to their bronchiectasis, a relative rate of
1.59 (95% CI 0.75 to 3.39), p=0.22.

Health related quality of life
Figure 2 shows the effects of mode of care on the SF-36 profile
scores. There were no significant differences although patients
did report fewer role limitations due to emotional problems,
less vitality/energy, and greater levels of pain following doctor
led care.

Disease specific questionnaire results are shown in fig 3.
There were no clinically or statistically significant differences
between the two methods of service delivery.
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Doctor better Nurse better

St George’s i
Symptoms - | ; < |
Activity - — > |
Impacts 1 i ° |
Total - — . |
CRIQ
Dyspnoea F%O—{
Fatigue }ﬁj—.—(
Emotional - }—10—1
Mastery - F}O—{
! ! 1 ! ! !
-3 -1 1 3 5

Mean difference and 95% confidence interval

Figure 3 Mean differences and 95% confidence intervals for
disease specific health related quality of life scores between nurse
practitioner led and doctor led care.

Economic analysis

The unit cost of the nurse practitioner (see table 1) was under
half that of the consultant. However, patients receiving nurse
practitioner led care had more clinic visits per year (5.06 v
4.48, table 4) and, on average, nurse led clinic visits lasted
longer (26 minutes v 20 minutes). In combination, these fac-
tors almost negated the lower unit cost of the nurse
practitioner (table 4). With the exception of GP visits, the
nurse practitioner incurred greater costs in all other resource
use indicators. This was especially evident for inpatient
admissions (£861 more) and prescribed antibiotics (£516
more). Inpatient visits occurred more frequently under nurse
led care (see above) and tended to be of longer duration (10
days v 7 days). Antibiotic prescribing also differed substan-
tially, with three drugs (intravenous meropenem and
ceftazadime and colistin nebuliser) leading to over 80% of the
difference. Overall, nurse practitioner led care resulted in sig-
nificantly increased costs compared with doctor led care
(£1497 (95% CI £688 to £2674)).

Nurse autonomy

During the trial period the nurse completed 436 consulta-
tions with patients. There were three occasions where the
consultant requested further action. In one case the patient
was prescribed antibiotics by the nurse but the consultant
was keen to redefine the patient’s specific antibody defi-
ciency. At the consultation the nurse practitioner had
discussed further investigations but the patient felt well and
was reluctant to undergo further tests. The impact of this was
considered minor. The second patient was well and planning
a transatlantic holiday. The nurse practitioner failed to order
blood gas tests to identify a need for oxygen therapy during
the flight. The impact of this was considered moderate. The
patient was contacted and returned for blood gas assessment.
The third patient had diverticulitis which was not being
addressed. The nurse practitioner brought it to the attention
of the consultant at the post-clinic meeting where further
action was planned. In this case the nurse behaved entirely
appropriately as further action outwith her specialist area
was required.
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Table 4 Results of economic analysis
Nurse led arm (n=80) Doctor led arm (n=80)
Mean no Mean cost Mean no Mean cost

Resource per patient  per patient per patient  per patient Difference
Nurse led clinics 4.61 £180 0 £0 £180*

Doctor led clinics 0.451 £25 4.48 £217 -£192
Procedures 0.13 £61 0.11 £54 57

Imaging 1.14 £47 0.76 £45 £1

Other tests 24.58 £260 18.94 £222 £37

Antibiotics (iv) 23 days £879 16 days £523 £356
Antibiotics (oral) 222 days £684 201 days £524 £161
Bronchodilators 461 days £213 435 days £193 £20
Corticosteroids 238 days £278 219 days £258 £20

Other drugs 212 days £180 190 days £155 £25

Inpatient 6.46days  £1338 2.36days  £477 £861

Day case 0.11 £43 0.05 £16 £27

GP visits 1.1 £20 1.4 £26 -£6

Total £4208 £2711 £1497 (95% Cl

£688 fo £2674)1

*Sensitivity analysis estimates ranged from £169 to £199.

1Six patients did not cross over to nurse practitioner led care at 12 months because of clinical instability.
195% Cl non-parametric bootstrap bias corrected method; 5000 replicates.

DISCUSSION

This study has shown that nurse practitioner led and doctor
led outpatient care are equivalent for stable patients with
moderate to severe bronchiectasis with established manage-
ment plans.

A crossover design estimates within patient change and is
therefore sensitive to small effects on clinical and quality of
life outcomes. We concentrated on important and sensitive
markers of change in health status, with FEV, the primary
outcome. Nurse led care maintained FEV, and FVC within
2.0% (upper limit of 95% CI) of doctor led care, which is well
within the limits of random fluctuation.” Similarly, the
Chronic Respiratory Questionnaire” and the St George’s
Questionnaire” have been validated in patients with chronic
lung disease and have proved sensitive to changes in function.
In these dimensions there was a small non-significant trend
towards better patient reported quality of life following nurse
practitioner led care.

The only demonstrable difference in clinical outcomes was
an excess of admissions under nurse led care, although the
readmissions for bronchiectasis related problems were not
significantly different. All hospital admissions are authorised
by a consultant and, on review, all admissions recommended
by the nurse practitioner were judged appropriate. The hospi-
tal admission rates were 0.83 per patient year for the nurse
and 0.54 for the doctors. Corresponding rates for chest admis-
sions were 0.54 and 0.30 per patient year, respectively. These
rates are low for bronchiectasis and the difference is not clini-
cally significant.

Despite using sensitive end points and methodology, it is
possible that some unexpected changes in health status may
have occurred due to the introduction of nurse practitioner led
care, and continued audit of the service may be warranted.

In this study the nurse practitioner used more resources
than the medical team, mainly resulting from increased
admissions and antibiotic use. Intravenous antibiotics and
admissions are authorised by consultants and this difference
may reflect variation in practice between individual doctors.
The nurse practitioner protocol was determined by a single
consultant who was also responsible for training. Other medi-
cal staff may have different thresholds for patient admissions.
Two patients underwent procedures during nurse practitioner
care which resulted in a cost difference of over £20 000 and
£30 000, respectively. Over 80% of the difference in antibiotic
costs was due to three drugs—two were administered intrave-
nously, a practice which needed medical authorisation, and
the third was colistin nebulisers which are used as routine care

for some of these patients. One weakness of this study is that
we may not have all the prescriptions issued by general prac-
titioners since patients were required to record this infor-
mation. Because the nurse practitioner was required to record
prescriptions and tests issued at the clinic, we believe that she
is more likely to have ensured that patients left with supplies
of routine treatment. Doctors have a greater awareness of hos-
pital budgeting and may have shifted some costs to general
practitioners.

There was evidence of a learning effect over time. The cost
of nurse led care per patient was £5202 in the first year and
£3262 in the second, compared with £2577 in the first year of
doctor led care and £2851 in the second. Since some patients
did not cross over to nurse led care, we cannot delineate the
learning effect from a selection effect. However, the extent of
convergence suggests that, with further modification of the
protocol, costs for nurse led care can be brought into line with
those for doctor led care. If the increase in costs incurred by
nurse led care can be limited to the first year, it may be
considered worthwhile since it frees up the consultant to see
new and clinically demanding patients.

Sensitivity analysis showed that cost estimates were robust
to changes in assumptions regarding training, supervision,
and cost of the nurse practitioner. Any changes to these
assumptions were heavily outweighed by the observed differ-
ences in prescribing and admissions.

Early descriptive studies of the role of the nurse practitioner
in evaluating safety, management competence, and patient
satisfaction were promising.”” These studies were flawed
because of a lack of appropriate controls, small sample sizes,
lack of randomisation, failure to account for differences in
severity of illnesses, and failure to measure outcomes.® Also,
American results may not be transferable to a UK setting.” In
the UK there have been randomised controlled trials of nurse
specialists compared with doctor led care in neurosis,” stroke
patients,” rheumatology,” Parkinson’s disease,” and for
telephone consultations in out of hours primary care.”
However, with the exception of the primary care nurse, none
of these roles extended beyond the traditional nursing
domain. Respiratory nurse specialists are well established;
their role has been predominantly in patient support,
education and community liaison®. In this study, expanding
the role of the nurse practitioner to include follow up provided
an effective and acceptable method of delivering care in a hos-
pital outpatient setting. To our knowledge, this is the first
published randomised controlled trial of the role of a nurse
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practitioner in secondary/tertiary care, which has a greater
medicotechnical component than the nurse specialist in the
UK.

Appropriate training of the nurse practitioner was central to
the outcome and safety of this study. To practise independ-
ently, the nurse acquired detailed knowledge of bronchiectasis
and its management, and practical experience in clinical
assessment and therapeutics. She had some previous experi-
ence so this took 6 months to achieve, although in other
circumstances this phase could last for 9-12 months. Success-
ful completion of this stage is considered a vital prerequisite to
undertaking of this role successfully.

The extent to which this study can be extrapolated to other
clinics needs discussion. The study involved a single nurse
practitioner in one bronchiectasis clinic in one hospital. While
the treatment and management of patients is broadly
generalisable to other chronic disease clinics, we would not
recommend extrapolation of the results to acute onset
diseases or diseases in which the presentation and/or compli-
cations are wide ranging or rapidly changing—for example,
malignant disease clinics. In addition, all patients recruited
had an established care plan and results may not be generalis-
able to new referrals to bronchiectasis clinics. The nurse prac-
titioner in this study had long experience of working with
cardiothoracic patients in a tertiary centre, was at a senior
level (G/H), and had a degree. Both academic and professional
competence have been important to the successful develop-
ment of this role.

This study has shown, within the context of a randomised
controlled trial of crossover design, that nurse led care for
stable patients within a chronic chest clinic is safe and is as
effective as doctor led care. Not only were there negligible dif-
ferences in the important clinical and quality of life measures,
but confidence intervals were small enough to exclude, with
high probability, a detrimental effect of introducing nurse led
care. Nurse practitioner led care may be more costly in terms
of resource use than doctor led care.
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