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Randomised controlled trial of the effectiveness of
a respiratory health worker in reducing
impairment, disability, and handicap due to
chronic airflow limitation

Peter Littlejohns, Chloe M Baveystock, Helen Parnell, Paul W Jones

Abstract
A randomised controlled trial was
undertaken to determine whether a res-
piratory health worker was effective in
reducing the respiratory impairment,
disability, and handicap experienced by
patients with chronic airflow limitation
attending a respiratory outpatient
department. The 152 adults (aged 30-75
years) who participated had a prebron-
chodilator forced expiratory volume in
one second (FEV,) below 60% predicted
and no other disease. They were ran-
domised to receive the care of a res-
piratory health worker or the normal
services provided by the outpatient
department. The respiratory health
worker provided health education and
symptom and treatment monitoring in
liaison with primary care services. After
one year there was little difference bet-
ween the two groups in spirometric
values (FEV, and forced vital capacity
before and after salbutamol 200 pg), dis-
ability (six minute walking distance and
paced step test), and handicap (sickness
impact profile, hospital anxiety and
depression scale). Patients not looked
after by the respiratory health worker
were more likely to die (relative risk 2-9
(95% confidence limits 0-8, 10-2); when
age and FEV, were controlled for this
risk increased to 5-5 (95% confidence
limits 1-2, 24-5). Patients looked after by
the respiratory health worker attended
their general practitioner more frequen-
tly and were prescribed a greater range
of drugs. This is the third study to have
found limited measurable benefit in
terms of morbidity from the interven-
tion of a respiratory health worker. This
may be due to the ability of such workers
to keep frail patients alive.

The recent report from the Office of Popula-
tion Censuses and Surveys estimates that
chronic disabling disorders affect up to 14-2%
of adults in Great Britain.' The increasing
emphasis on community care2 and rationalisa-
tion of hospital beds3 has led to experiments to
investigate more cost effective services for
chronic disease.4 Nurse specialists have been

viewed as an appropriate innovation in some
specialties56 and it has been suggested that
they should be employed to help patients with
respiratory disease.7 Chronic respiratory dis-
ease causes 13% of adult disability and
chronic obstructive airways disease is the
major cause.8 Initial evaluations of respiratory
health workers in the United Kingdom' and
the United States'" suggested that this
approach might be expensive without pro-
viding demonstrable benefit. The introduction
of a new service for patients with chronic lung
disease into the health district of Merton and
Sutton in South West London provided an
opportunity to assess the role of a nurse
specialist. It was agreed that patients helped
in the first year of the service would be incor-
porated into a randomised controlled trial
designed to show whether a respiratory health
worker was effective in reducing the res-
piratory impairment, disability, and handi-
cap" experienced by patients with chronic
airflow limitation.

Methods
PATIENTS
Patients with previously documented chronic
airflow limitation attending hospital res-
piratory outpatients clinics in the Merton and
Sutton Health District were invited by three
chest physicians to participate in the study.
To be eligible for inclusion patients had to be
aged 30-75 years, have no other major disease,
and have a prebronchodilator forced
expiratory volume in one second (FEVI) less
than 60% predicted. All had to be in a stable
state as judged by the patient and physician
with no change or perceived need for change
in medication for at least six weeks before
recruitment. All patients gave informed
written consent.

ASSESSMENT
On entry into the study baseline
measurements were obtained on two separate
days. Patients were assessed for respiratory
impairment, disability, and handicap as
defined by the Royal College of Physicians
report.7 On the first day the FEV1 and forced
vital capacity (FVC) were measured with a
dry wedge spirometer (Vitalograph) and peak
expiratory flow (PEF) with a Wright peak flow
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meter. For each measure the mean of three
attempts was recorded before and after inhala-
tion of salbutamol 200 Mg. After inhaling
bronchodilator patients performed a six min-
ute walking distance test along a corridor.'2
Standardised encouragement was given. After
a recovery period the patients performed a
paced step test.'3 Arterial oxygen saturation
(Sao2) was recorded with an ear oximeter
(Biox III, Ohmeda).
On a second day patients were visited at

home by one of the research workers (CB) and
asked to complete four questionnaires, which
were presented in a randomised sequence.
Three were standard questionnaires-the
Medical Research Council chronic bronchitis
questionnaire,'4 the Hospital Anxiety and
Depression Scale,'5 and the Sickness Impact
Profile.'6 The Hospital Anxiety and Depres-
sion Scale provides separate scores for anxiety
and depression. It was developed for use in
physically ill patients, so those psychological
symptoms that could be caused by disease are
excluded. Scores of 0-7 are considered normal
and 8-10 borderline, and 11 + represents
states of depression or anxiety. The Sickness
Impact Profile contains 136 questions grouped
into 12 categories (ambulation, mobility, body
care, social interaction, communication, alert-
ness, emotions, sleep, eating, work, household
management, recreation). Three of the
categories may be aggregated into a global
physical score and another four into a global
psychosexual score. All the categories are
aggregated to give a total score-the higher
the score the greater the handicap. In addi-
tion, a specially designed questionaire on the
social circumstances (for example, receipt of
benefits) of the patients was completed.
At the beginning of the study patients were

issued with a diary card, on which they were
requested to record drug prescriptions and
visits to the general practitioner or an out-
patient clinic and inpatient admissions during
the trial period. One year after admission to
the trial patients were assessed in the same
manner. Patients also completed a satisfaction
questionnaire designed for the study. This
included questions on satisfaction with level
of care, the information given to them, and
their knowledge of medication.

INTERVENTION
Patients were randomly allocated to the
intervention group, in which they received the
care of the respiratory health worker while
continuing with their routine outpatient
appointments, or to the non-intervention
group, in which they received the normal
service provided by the chest clinic. Random
numbers were generated by tables in per-
muted blocks of four stratified by age (55 years
and above and below 55) and sex. The groups
to which successive patients were to be
allocated were noted in sealed, numbered
envelopes, which were kept centrally. The
physician recruiting a patient contacted the
controller, who opened the appropriate
envelope. The physician was aware which
group the patient was in.

Those allocated to receive the intervention
received the following from the health worker;
(1) health education directed at the patient
and the primary care team; (2) monitoring of
treatment compliance and optimising treat-
ment by ensuring correct inhalation tech-
niques and supervision of domiciliary oxygen
etc; (3) monitoring of the results of spirometry
and the patient's symptoms to enable acute
exacerbations and worsening heart failure to
be detected and treated early; (4) liaison be-
tween general practitioner and hospital based
services (including the domiciliary physio-
therapy service and social services).

ANALYSIS
The hypothesis under test was that the res-
piratory health worker would reduce the rate
of deterioration in physiological and subjec-
tive measures of disease activity. The group
attended by the respiratory health worker (the
intervention group) was compared with the
group who had the normal outpatient facilities
(the non-intervention group) at the start of the
study and one year later. Characteristics of
patients who died during the study or who
migrated or were lost to follow up were com-
pared with those of patients who completed
the study. The significance of the difference
between them was tested by the unpaired t
tests for normally distributed data, the Mann-
Whitney test for ordinal data, and the x2
statistic for nominal data. For determining
how individuals changed over the study year
and allowing for any minor differences in
prognostic factors between the two groups,
the value an individual had at the end of the
study was subtracted from the value at the
beginning for indices of impairment, dis-
ability, and handicap. These individual
differences were summated and the mean dif-
ferences (and 95% confidence intervals) for
the intervention and non-intervention groups
were compared. Relative risks with 95% con-
fidence intervals were calculated for death dur-
ing the study year, the non-intervention group
being compared with the intervention group."
As age and impaired pulmonary function are
important predictors of mortality,'8 relative
risk was reassessed after these variables had
been controlled for by multiple logistic regres-
sion.'9
To identify factors that determined change

in the indices of handicap multiple stepwise
regression analysis was used with entry
criteria set at p = 0 05. For this analysis the
two groups were combined, and the interven-
tion was treated as an independent variable.
The relation between impairment, disability,
and handicap indices has been described in
detail elsewhere.20
Pulmonary function was adjusted for age

and sex according to regression equations
given by Cotes."' We expected that 150
patients recruited during the year would
provide an 80% chance of identifying a dif-
ference at the 5% level of 234 ml in FEVI, 4
on the Sickness Impact Profile scale, 1-8 on the
Hospital Anxiety and Depression Scale, and
45 in the six minute walking test.
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Table 1 Characteristics ofpatients by group at entry into study

Intervention group
(n = 73)

Age (mean (SD), years)
% male
Height (mean (SD), cm)
Weight (mean (SD), kg)
No (%) who had ever smoked
No (%) still smoking
Symptoms (No (%))

629 (78)
67
167-9 (9 0)
68-5 (13-8)
64 (88)
17 (23)

Cough most days 33 (45)
Produce sputum most days 26 (36)
Short of breath most days 47 (64)
Wheeze most days 18 (25)

Pulmonary function (mean (SD) % pred)
FEV, 45-2 (22 4)
FVC 70-0 (17-3)
Sao2 (mean (SD) %)
Rest 95-6 (3 0)
Exercise 91.5 (4 6)

Exercise tests (mean (SD))
Walking (m)
Step (number)

370-6 (97 2)
57-1 (53 1)

Mood as measured by hospital anxiety
and depression scale

Anxiety 7-7 (4-3)
Depression 5-5 (3-7)

Sickness Impact Profile (mean (SD) score

Total 9-4 (8 8)
Physical 7-1 (8 4)
Psychosocial 9 8 (11-4)

Non-intervention group
(n = 79)

62-5 (7-6)
63

167-7 (9 5)
70-35 (16-4)
68 (86)
21 (27)

40 (51)
31 (39)
55 (70)
20 (25)

50-2 (23-0)
732 (190)

96-1 (2-7)
91-7 (4 3)

372-4 (117-6)
64-3 (55 0)

6-8 (4-6)
4.9 (3-3)

7-2 (7 6)
5-1 (7 8)
7-1 (8-9)

FEV,-forced expiratory volume in one second; FVC-forced vital capacity; Sao,-
arterial oxygen saturation.

Changes at the 5% level were considered to
be statistically significant.

Results
CHARACTERISTICS OF PATIENTS
Of the 166 patients recruited, 14 changed their

minds before the start of the study. There were
73 patients in the intervention group and 79
patients in the non-intervention group. During
the year three patients in the intervention
group died and nine in the non-intervention
group. In addition, two patients from the
intervention group and five from the non-

intervention group were lost to follow up: four
patients had moved, two patients asked to
withdraw, and one patient failed to cooperate.
Thus 68 patients in the intervention group and
65 in the non-intervention group completed
the study. This represents 80% ofthose origin-
ally invited to take part and 88% of those who
started in the study. Table 1 shows some of the
characteristics of the patients at the beginning
of the study. FEV1 was about half that pre-
dicted for age, sex, and height.

Patients who died during the study were

older (mean (SD) age 62-4 (7 6) years for
survivors, 67-3 (5) for patients who died:
p = <0.05), had worse lung function (mean
FEV1 49% (22%) predicted in survivors, 33%
(23%) in those who died: p = <0 01, and
performed less well on the walking test (383
(92) v 250 (16) metres: p < 0001). Patients
who died were more likely to be in the non-

intervention group, the relative risk for dying
being 2-9 (95% confidence limits 08, 10-2) by
comparison with the intervention group. After
FEV, and age had been controlled for in a

single logistic regression model the calculated
odds ratio was 5*5 (95% CI 1-2, 24-5).

CHANGES IN IMPAIRMENT, DISABILITY, AND
HANDICAP
Both groups showed some deterioration in
mean values of lung function over the study
period, though for most measurements the

Table 2 Change in impairment, disability, mood state, and handicap scores over the study period in the intervention
and non-intervention groups
Score at the end of the study subtractedfrom the value at the beginning for each individual; the values were then summated and the
mean change and 95% confidence limits (CL) calculatedfor each group. The sign of the changes indicates the direction of change, a
positive sign denoting improvement and a negative sign deterioration.

Intervention Non-intervention

Mean change (95% CL) Mean change (95% CL) Significance
(n= 68) (n = 65) (p)*

Impairment
% Predicted FEV, -2-06 (-4-81, 0 69) - 0-15 (-3 74, 3 40) 0-44
% Predicted FVC -4-34 (-7-74,0 94) - 1-68 (-5-10, 1-72) 0-28
Sao2 (%)
Rest 0 80 (-0 10, 1-72) 1-05 (0-24, 1-86) 0 70
Exercise 2-01 (0-72, 3 30) 1-13 (0-03,2-23) 0-32

Disability
Six minute walking distance (m) -1 40 (-23-40, 20 50) - 4 90 (-28-70, -18-80) v-83
Step test (number) -8 50 (-16-1, -0-9) -15-01 (-22-05, -7-96) 0-22

Mood state
Hospital Anxiety and Depression Scale
Anxiety score 1-06 (0 34,1-78) 0-55 (-0-10,1-20) 0-32
Depressionscore 044 (-0-20,1-13) 0-11 (-0-49,071) 0-48

Handicap
Sickness Impact Profile

Total score 0-63 (-1-60, 2-87) -0-4 (-1-85, 1-05) 0-46
Physical score 5-53 (3 70, 7 40) 1-65 (0-18, 3-12) <0 01
Psychosocial score 2-38 (-0 35, 5-10) 1-28 (-0-5, 3-07) 0-52

*Unpaired two tailed test of the significance of the difference between mean changes.
Abbreviations as in table 1.
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Table 3 Reported drug prescriptions during the study year

No (%) ofpatients

Intervention group Non-intervention group
(n=68) (n=65)

Bronchodilator inhaler 62 (91) 56 (86)
Aminophylline 50 (74) 46 (71)
Inhaled steroids 56 (82) 43 (66)
Ipratropium 42* (62) 27 (42)
Oral steroids 33 (49) 24 (37)
Nebuliser 19t (28) 8 (12)
Oxygen 2 (3) 3 (5)
Antibiotics 54t (79) 34 (52)

*%= 5.45,df= 1,p 0-02;tx' = 502,df= 1,p = 0-03;tx2 =1091,df= 1,p =<0001.

changes were not significant. The changes were
greater for the intervention than the non-
intervention group but not significantly so. The
step test showed a significant deterioration in
both groups. The values are shown in table 2;
the sign of the change indicates the direction of
change, a positive sign denoting improvement
and a negative sign deterioration.
There was a slight improvement in the total

Sickness Impact Profile score in the interven-
tion group and a deterioration in the non-
intervention group. There was some
improvement in the physical and psychosocial
Sickness Impact Profile scores in both groups.
The physical score was the only handicap index
to show a significantly greater improvement in
the intervention group.
At the start of the study 17 (23%) in the

intervention group and 14 (18%) in the non-
intervention group scored 11 or more on the

Table 4 Use of services during the study

Intervention group Non-intervention group Significance

Outpatient attendances
n = 68 n = 65
No (%) No (%)

0 1 (1) 5 (8)
1 2 (3) 2 (3)
2 8 (12) 10 (15)
3 7 (10) 7 (11)
4 10 (15) 10 (15)

,_5 40 (59) 31(48)
Mean 5 5

Home consultations with general practitioner*
n=60 n=56
No (%) No (%)

0 39 (65) 41 (73) %2= 1-0
1 8 (13) 5 (9) df = 2

,,2 13 (22) 10 (18) p = 0-61

Surgery consultations with general practitioner*
n = 60 n = 56
No (%) No (%)

0 15 (25) 11 (20) X2 = 6-96
1 3 (5) 12 (21) df = 2
>2 42 (70) 33 (59) p = 003

Admissions to hospital
n = 68 n = 65
No (%) No (%)

0 56 (82) 51 (79) X2 = 045
1 6 (9) 8 (12). df = 2

>2 6 (9) 6 (9) p = 0-80

*Eight patients from the intervention group and nine patients from the non-intervention group
did not record the infornation on the diary cards.

anxiety scale and eight (11%) and three (4%)
scored 11 or more on the depression scale (that
is, had an anxiety state or depression severe
enough to warrant treatment). At the end ofthe
study 10 (15%) patients in the intervention
group and nine (14%) in the non-intervention
group scored 11 or more for anxiety, and three
in both groups scored 11 or more for depres-
sion. The improvement in anxiety scores in the
intervention group was significant. Although
the intervention group tended to fare better
than the non-intervention group in terms of
psychological indices, none of the differences
was significant.

MANAGEMENT OF PATIENTS
Antibiotics, nebulised salbutamol and
ipratropium were prescribed more frequently
to the intervention group during the study than
to the non-intervention group (table 3). There
were no significant differences in the frequency
of outpatient attendance and hospital admis-
sions during the study year between the two
groups. The mean number of outpatient atten-
dances was five in both groups. Twelve patients
from the intervention group and 14 from the
non-intervention group were admitted during
the study year; their mean length of stay was
similar, five days for both groups. Patients
supervised by the respiratory health worker
were likely to be seen more frequently by their
general practitioner than those not supervised
(table 4).
During the study the respiratory health

worker was concerned in the treatment of 52
chest infections, 18 episodes of decompensat-
ing cor pulmonale, and 16 acute exacerbations
of airflow obstruction.

PREDICTORS OF CHANGE IN HANDICAP SCORE
Three independent variables-the depression
score, the six minute walking distance, and the
paced step test score-together accounted for
31% of the variance in the total Sickness
Impact Profile score (multiple stepwise regres-
sion with entry set at p = 0 05). The FEVy (%
pred), the six minute walking distance, the
depression score, and the anxiety score accoun-
ted for 41% of the variance in the physical
Sickness Impact Profile score. The depression
score and the step test score accounted for 22%
of the variance in the psychosocial Sickness
Impact Profile score.

SASTISFACTION WITH SERVICE
There was little difference in the level of satis-
faction with the service provided between the
two groups. Sixty (88%) of the 68 patients in
the intervention group and 51 (78%) of the 65
in the non-intervention group were very satis-
fied with their care. Forty one (60%) in the
intervention and 43 (66%) in the non-interven-
tion group thought that they had been given
sufficient information on their chest condition
and 59 (87%) and 56 (86%) thought that they
used their medication appropriately.

Discussion
Overall the patients supervised by the res-
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piratory health worker had changes in their
indices of impairment, disability, and handicap
over the 12 months similar to those of the
control group. There were, however, significant
differences in the perception of physical
capabilities as measured by the physical Sick-
ness Impact Profile, in the medication pre-
scribed, and in mortality.
The number of patients who died was small

but patients looked after by the respiratory
health worker appeared to have a better chance
of survival. This apparently protective effect
was associated with more drug prescriptions,
more general practitioner attendances, but not
increased hospital outpatient or inpatient
attendances. The difference in mortality results
could be one explanation for the apparently
minimal effect that the respiratory health
worker had on morbidity. Because patients
looked after by the respiratory health worker
were less likely to die the remaining patients
had more severe disease, which might have
masked any improvement in levels of impair-
ment and subsequent disability and handicap.
This explanation is supported by the finding
that when the Sickness Impact Profile scores of
survivors only are compared at the start of the
study the survivors in the intervention group
had higher total, physical, and psychosocial
Sickness Impact Profile scores than those in the
non-intervention group (all significant at the
1% level), which represents more severe dis-
ease. Further support is found in the tendency
for the indices of impairment in the interven-
tion group to show greater deterioration (reflec-
ting more severe disease), in contrast to the
disability and handicap indices, which
improved more in this group.
Three further factors, however, need to be

considered in the interpretation of the "quality
of life" indicators. The first is the power of the
study to identify a difference if it existed. The
number of patients in this study allows 80%
certainty that a difference in Sickness Impact
Profile scores of about 4 would be identified.
This magnitude of difference is of the same
order as the difference between the survivors in
the two groups at the start of the study. The
second issue is whether the instruments used
are valid. Although the Sickness Impact Profile
has been well validated in describing popula-
tions, more recently doubts have been raised
about its ability to describe change within an
individual over time.22 This possibility is being
investigated further. The last question, per-
haps of greater relevance, is whether there is
bias in the study design that militates against
the achievement ofa difference between the two
groups. The study was designed to assess the
"effectiveness" rather than the "efficacy" ofthe
respiratory health worker, so the clinicians
were not given specific instructions regarding
changes to their clinical practice. As it was
impossible to blind the doctors to the fact that
patients were or were not receiving the care of
the respiratory health worker they may have
compensated in their care for patients in the
non-intervention group, which would mini-
mise the potential for improvement. In addi-
tion, one year may be too short a time period in

which to bring about a significant change in a
chronic disorder.
The findings in this study are compatible

with the hypothesis, put forward by Cockcroft
et al, that increasing care may result not in
prevention of deterioration of health and
reduced expenditure to the medical service but
in the prolongation of survival in the frail and
perhaps in the group as a whole.9 In so far as
costs to the NHS are represented by patients'
attendances and drug bills, patients looked
after by the respiratory health worker in this
study appeared to have incurred more costs for
the Family Health Services Authority, though
inpatient and outpatient costs were similar
apart from the respiratory health worker's
salary. It is difficult to establish with certainty
whether this is a reflection of the fact that
patients were more sick and required more
treatment or of the ability of the respiratory
health worker to identify more treatable
episodes, or was due to better recording of
treatment on the diary card by the patients
looked after by the respiratory health worker.
Doctors during this study did not change their
practice to judge by the number of outpatient
attendances, so the costs probably relate to an
additional rather than an alternative service.
An important role ofthis type ofevaluation is

to identify which aspects of intervention lead to
prolongation of life and which to improvement
in wellbeing. Predictors ofmortality in patients
with respiratory disease have been well
documented. The most important are the age of
the patient and the severity of FEV, impair-
ment,'8 findings that are confirmed in this study.
When the predictors of the change in handicap
scores are assessed, however, different patterns
emerge, anxiety and depression playing an
important part in determining the degree of
change in the handicap score. Perhaps atten-
tion to these aspects ofcare rather than concen-
tration on the medical model of disease would
benefit thepatient sufferingwith chronic disease
more.2324 The Sickness Impact Profile scores in
this study were similar to those seen in a group
of patients with angina25 but less severe than
those of patients with hypoxaemic lung disease
who were recruited in the Nocturnal Oxygen
Therapy Trial (NOTT)26 or the Intermittent
Positive Pressure Bronchodilator Trial
(IPPB).27 These levels were between 20 in the
NOTT study and 16 (SD 11) in the IPPB
study. In all, 31 patients (23%) scored 11 or
more on the anxiety scale-that is, warranting
treatment-and 11 patients (8%) 11 or more on
the depression scale. This is similar to rates
obtained in oncology outpatients.28

Respiratory health workers and other nurse
specialists appear to be increasing in
popularity.29 This study has assessed the effect
of only one respiratory health worker and the
other British published study used two, so it
may be premature to extrapolate to all res-
piratory health workers. This study does,
however, provide a useful model for health care
evaluation in chronic disease. It suggests that
an intervention may improve the effectiveness
of a service in prolonging life but at increased
cost (at least initially) to the health service.
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Whereas each individual receives some
additional benefit, in the community the
intervention is likely to result in a group of
patients with more severe handicap. The con-
tracts for respiratory services in the future will
be supposedly based on effectiveness as well as
cost. This study highlights the difficulties in
interpreting clinical effectiveness for a chronic
disease in terms of outcome. It should be
attempted, however, to prevent cost becoming
the predominant factor.
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