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Context and Research Methodology

The work described in this paper took place with patients admitted to the respiratory
ward of Chelsea and Westminster NHS Foundation Trust in Central London. The
NIHR Collaboration for Leadership in Applied Health Research (CLAHRC) for
Northwest London is centred here. This funded research programme is an alliance of
academic and healthcare organisations that aims to develop and sustain clinically
driven innovative and cost-effective research based improvements to patient care
and experience. A range of stakeholders in COPD care including patients, specialist
and ward nurses, physiotherapy, pharmacy, physicians and smoking cessation
providers where involved in the project team. The work was supported by
collaboration between primary and secondary care healthcare providers through the
Inner Northwest London Care Community (INWLCC) integrated service improvement

program for COPD.

There are known variations in care and clinical outcomes which are not adequately
explained by patient demographics.[1 2] The data from ‘Crossing the Quality Chasm’
shows the organisation of care influences outcomes.[3] This is supported by
reviewing patient journeys and experiences which highlight complicated treatment
pathways and that interfaces of care between different healthcare professionals and
settings are where errors occur.[4] This project adopted an action research
approach. Action research uses multiple research methods and is a combination of
gualitative and quantitative approaches. Defined data sets are used and continually

monitored so that participants are aware of the effect of their planned interventions



and are able to modify their approach on the basis of data in “real time”. The NIHR
CLAHRC for NWL programme utilised an underpinning improvement model for
improvement (Figure 1). This is often referred to as ‘rapid-cycle’ improvement (where
a number of small PDSA cycles take place one after the other to test and implement

sustainable improvement.[5]
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Figure 1 The Model for Improvement



Identifying items for the care bundle

Acute exacerbations of COPD (AECOPD) are the cause of 12% of acute admissions
and responsible for more than one million bed days per annum in the UK with about
one third of patients being readmitted within 90 days of discharge.[6 7] Significant
variations in outcomes and provision of care have been noted between different
acute trusts implying that there might be scope to improve outcomes by

standardising the delivery of optimum care.[8 9]

Selection of items for the care bundle was initially based on national and
international guidelines for the management of COPD, particularly the guidance from
the UK National Institute for Clinical Excellence (NICE).[10-13] However the
selection also incorporated input from other stakeholders including patients to ensure
that as wide as possible a perspective was used. The involvement of staff and
patients in the development process was intended to produce a benefit in terms of
face validity and ownership beyond arguments based simply on published evidence
and thus enhance uptake and compliance. This was important because to date,
although the factors in AECOPD associated with poor outcome post hospital
discharge are well described (age, prior exacerbation history, hypoxia, low level of
physical activity)[14], the evidence that specific interventions can modify them is less
strong. The potential items were discussed at several meetings within the project
group, including with patient representatives, at the British Lung Foundation
BreatheEasy group and at INWLCC meetings, so that the final selection was

informed by the literature, expert clinical opinion and patient priorities.



Although it was usual practice for the Respiratory CNS to notify the appropriate local
community COPD teams, we did not include this as a bundle item because it might
not have been possible to identify the appropriate team in patients from outside the
local area. Since improving transitions of care was a major objective of the program
this requirement for “universality” may have led us to exclude a key item from the

care bundle.

The justification for each item is outlined briefly below.

1) Notify respiratory clinical nurse specialist of all admissions.

This was included on a pragmatic basis. Most acute hospitals employ respiratory
nurse specialists whose role includes the provision of expert care and support to
ward nurses in the management of respiratory patients.[13] Specialist respiratory
involvement in all COPD admissions is recommended by NICE and there is some
evidence that involvement of respiratory specialist care improves outcomes, so this
item is likely to be operationally useful.[7 15] The bundle does not however define
what the specialist nurse should do. Although specialist nurses are likely themselves
to engage with one or more of the bundle items, the bundle items are intended to be
deliverable by all nurses and other health professionals seeing patients admitted with
AECOPD. The implementation of the care bundle is intended to drive improvements
in care across the patient pathway and not simply to be an audit of specialist nursing
input. An important element of the clinical nurse role is to liaise with community
respiratory teams, which is likely to be key in maintaining safe and effective transition

of care from hospital to home.



2) If patient is a smoker, offer smoking cessation assistance.

Smoking is associated with COPD exacerbations, reduced sensitivity to
corticosteroids as well as a more rapid decline in lung function and smoking
cessation is a highly cost effective intervention.[7 16] Smoking cessation is one of
the only interventions to improve survival in COPD and was selected as a key item

for implementation in the 2010 NICE COPD guidelines.[7]

3) Refer for assessment for pulmonary rehabilitation.

Pulmonary rehabilitation is an established therapy that improves exercise capacity
and quality of life in patients with COPD both in trial populations[17] and in routine
clinical practice.[18] PR can reduce hospital admissions and health care costs.[7 19-
23] Low physical activity is associated with an increased risk of hospital admission in
COPD[24] and exacerbations themselves lead to a dramatic reduction in physical
activity[25] and health status[26] which can be prolonged, reflected in reduced time
spent outdoors.[27] In addition, activity limitation is associated with a greater
likelihood of relapse after discharge following ER attendance.[28] PR promotes
patient education and empowerment and two studies have shown substantial
benefits for early PR in terms of exercise capacity, quality of life and hospital
admission.[19 29] Recovering physical function was identified as a priority by

patients involved in the care bundle project.

4) Give written information about COPD including British Lung Foundation (BLF) self
management booklet, oxygen alert card and information about patient support group

(BLF BreatheEasy Group).[7]



The report of the 2008 National COPD audit found that there were “serious
deficiencies in the provision of information to patients across all COPD services.”[13]
There is some evidence that education programs alone can have an impact on
admissions.[30] The provision of written information for patients to consult after
discharge including self management advice and contact details for patient support
groups was intended to address patients’ reported need for more information about
their condition. Engagement with patient support groups could also help to address
social isolation. Patients reported a lack of certainty about their management and in
addition going through written material with patients also provides an opportunity for
staff to develop and maintain their own knowledge and areas of uncertainty. There is
a Grade A recommendation in the NICE COPD guidelines that patients at risk of
patients at risk of having an exacerbation of COPD (which of course includes
patients who have been hospitalised with an AECOPD) should be given self-
management advice that encourages them to respond promptly to the symptoms of
an exacerbation.[7]

Oxygen alert cards are important as morbidity due to excessive oxygen
administration is a well recognised but still common problem in patients admitted

with AECOPD and respiratory failure.[31]

5) Demonstrate satisfactory use of inhalers.

Incorrect inhaler use is widespread and attention to this area is recommended in the
NICE COPD guidelines.[7 32] There should be multiple opportunities to review and
correct inhaler technique during the course of a hospital admission and the inclusion

of this item stresses the need for all ward nurses to be able to identify errors in



inhaler use and be empowered to help patients to correct there technique. Staff

surveys found that confidence in this area was low.

6) Follow up appointment to be made with specialist prior to discharge.

The NICE COPD guidelines recommend that patients be followed up after
AECOPD.[7] Having follow up arranged prior to discharge ought to reduce the
feeling of a lack of support that patients identified. Since median readmission occurs
at 38 days following discharge from hospital[13] the consensus position was that
follow up needed to occur before this if it is to be possible to identify and/or intervene

where there is deterioration.

Interpretation of initial outcome data

The major purpose of the care bundle is to improve delivery of identified key
elements of care that have an evidence base to support them. Having developed this
we wanted to pilot its implementation using action research methodology with a rapid
feedback mechanism regarding problems with implementation so that these could be
addressed in real time. The principal objective was to demonstrate that the process
of care could be improved, so process measures and practical issues around
administration of the bundle items are the focus of the present report. An initial
survey established poor compliance with the bundle items, whereas this was much
improved following bundle initiation. We also tracked 30 day readmission rate since
this is an important and clinically relevant outcome that may be sensitive to an
overall improvement in the quality of care. Appropriate inhaler use, smoking

cessation and pulmonary rehabilitation as well as better patient knowledge might all



have been expected to contribute to a reduced risk of readmission. Although the
trend is for a reduction in readmission rate following bundle initiation this is not
significant and cannot at this stage be used as evidence of the care bundle’s effect

on this particular outcome.

Sample size

Segmented (or piecewise) probit regression was used to assess the trend in
readmissions both before and after the implementation of the care bundle. Piecewise
regression allows multiple regression models to be fitted to data at different periods
in time, so for this analysis a separate regression was run both before and after the
implementation of the bundle, and the trend in readmission rates did not differ
significantly between time periods. A post hoc power calculation suggests that in
order to have 85% power to detect a difference of this magnitude (5.6%) this would
require close to 750 receiving the bundle and 750 not receiving it. Studied
prospectively, 450 patients would be required in each arm to have an 80% power of
confirming a difference in one month readmission rates of 10.8% vs 16.4% - the
readmission rates identified in the present study in patients where the care bundle

was or was not administered.

Future development of the care bundle

Following the pilot study described here, implementation of the care bundle is being
rolled out to a number of other hospitals within the region. At each site the bundle
items have been retained, but some differences in implementation to meet the
requirements of the local health economy have been made. For example, the precise

provision of post discharge phone support will vary depending on the availability of



early supported discharge programs. In addition, having been piloted on the
respiratory ward at Chelsea and Westminster it will now be implemented in this and
other hospital’'s acute admissions unit. As data from further sites becomes available
the data will become available for a more quantitative evaluation of the link between
these process measures and outcomes using techniques such as statistical process
control to link bundle compliance with variation in outcomes such as patient

satisfaction and readmission rate.

The care bundle has been adopted by NHS London as one of the items that
commissioners can select as part of the Commissioning for Quality and Innovation

(CQUIN) payment framework.[33]



Table E1

Care Bundle Patient characteristics

Age (yrs) 74.6(11.2)
Sex (M/F) 60/34
Length of stay (Median) 6
References

1. Auerbach AD, Landefeld CS, Shojania KG. The tension between needing to
improve care and knowing how to do it. N Engl J Med. 2007;357:608-13.

2. Ovretveit J, Suffoletto JA. Improving rapid response systems: progress, issues,
and future directions. Jt Comm J Qual Patient Saf. 2007;33:512-9.

3. Committee on Quality of Health Care in America - Institute of Medicine. Crossing
the Quality Chasm: A New Health System for the 21st Century. . 2001.

4. Department of Health (UK). Unpacking the Patients’ Experience: Variations in the
NHS patient experience in England 2004.

5. Langley G, KM N, TW N, et al. The improvement guide: a practical approach to
enhancing organization performance. . San Francisco: Jossey-Bass,
1996:347-52.

6. Pearson MG, Littler J, Davies PD. An analysis of medical workload--evidence of

patient to specialist mismatch. J R Coll Physicians Lond. 1994;28:230-4.




7. London: National Clinical Guideline Centre. Chronic obstructive pulmonary
disease: management of chronic obstructive pulmonary disease in adults in
primary and secondary care. , 2010.

8. Jarrold I, Eiser N. BLF and BTS "Ready for home" survey of patients admitted to
hospital with COPD: the hospital experience. Thorax. 2010;65:A175.

9. Scullion JE, Singh SJ, Morgan MDL. BLF and BTS "Ready for home" survey of
the experiences of patients admitted to hospital with COPD. Pt2: the
discharge process. Thorax. 2010;65:A175.

10. National Institute for Clinical Excellence. National Clinical Guideline on
Management of chronic obstructive pulmonary disease in adults in primary
and secondary care. Thorax. 2004;59:i1-232.

11. Rabe KF, Hurd S, Anzueto A, et al. Global Strategy for the Diagnosis,
Management, and Prevention of Chronic Obstructive Pulmonary Disease:
GOLD Executive Summary. Am. J. Respir. Crit. Care Med. 2007;176:532-555.

12. Celli BR, MacNee W, Agusti A, et al. Standards for the diagnosis and treatment
of patients with COPD: a summary of the ATS/ERS position paper. Eur Respir
J. 2004;23:932-946.

13. Buckingham R, Lowe D, Pursey N, et al. Report of The National Chronic
Obstructive Pulmonary Disease Audit 2008: clinical audit of COPD
exacerbations admitted to acute NHS units across the UK, 2008.

14. Garcia-Aymerich J, Farrero E, Felez MA, et al. Risk factors of readmission to
hospital for a COPD exacerbation: a prospective study. Thorax. 2003;58:100-

5.



15.

16.

17.

18.

19.

20.

21.

22.

Connolly MJ, Lowe D, Anstey K, et al. Admissions to hospital with exacerbations
of chronic obstructive pulmonary disease: effect of age related factors and
service organisation. Thorax. 2006;61:843-848.

Hoogendoorn M, Feenstra TL, Hoogenveen RT, et al. Long-term effectiveness
and cost-effectiveness of smoking cessation interventions in patients with
COPD. Thorax. 2010;65:711-718.

Lacasse Y, Goldstein R, Lasserson TJ, et al. Pulmonary rehabilitation for chronic
obstructive  pulmonary disease. Cochrane Database Syst Rev.
2006:CD003793.

Dodd JW, Hogg L, Nolan J, et al. The COPD assessment test (CAT): response
to pulmonary rehabilitation. A multicentre, prospective study. Thorax.
2011;66:425-429.

Seymour JM, Moore L, Jolley CJ, et al. Outpatient pulmonary rehabilitation
following acute exacerbations of COPD. Thorax. 2010;65:423-428.

Griffiths TL, Burr ML, Campbell IA, et al. Results at 1 year of outpatient
multidisciplinary pulmonary rehabilitation: a randomised controlled trial.
Lancet. 2000;355:362-8.

Griffiths TL, Phillips CJ, Davies S, et al. Cost effectiveness of an outpatient
multidisciplinary pulmonary rehabilitation programme. Thorax. 2001;56:779-
84.

Golmohammadi K, Jacobs P, Sin DD. Economic evaluation of a community-
based pulmonary rehabilitation program for chronic obstructive pulmonary

disease. Lung. 2004;182:187-96.



23.

24.

25.

26.

27.

28.

29.

30.

31.

California Pulmonary Rehabilitation Collaborative Group. Effects of pulmonary
rehabilitation on dyspnea, quality of life, and healthcare costs in California. J
Cardiopulm Rehabil. 2004;24:52-62.

Garcia-Aymerich J, Lange P, Benet M, et al. Regular physical activity reduces
hospital admission and mortality in chronic obstructive pulmonary disease: a
population based cohort study. Thorax. 2006;61:772-778.

Pitta F, Troosters T, Probst VS, et al. Physical activity and hospitalization for
exacerbation of COPD. Chest. 2006;129:536-544.

Spencer S, Jones PW. Time course of recovery of health status following an
infective exacerbation of chronic bronchitis. Thorax. 2003;58:589-593.

Donaldson GC, Wilkinson TM, Hurst JR, et al. Exacerbations and time spent
outdoors in chronic obstructive pulmonary disease. Am J Respir Crit Care
Med. 2005;171:446-52.

Kim S, Emerman CL, Cydulka RK, et al. Prospective multicenter study of relapse
following emergency department treatment of COPD exacerbation. Chest.
2004;125:473-81.

Man WD, Polkey MI, Donaldson N, et al. Community pulmonary rehabilitation
after hospitalisation for acute exacerbations of chronic obstructive pulmonary
disease: randomised controlled study. BMJ. 2004;329:1209.

Bourbeau J, Julien M, Maltais F, et al. Reduction of hospital utilization in patients
with chronic obstructive pulmonary disease: a disease-specific self-
management intervention. Arch Intern Med. 2003;163:585-91.

O'Driscoll BR, Howard LS, Davison AG. BTS guideline for emergency oxygen

use in adult patients. Thorax. 2008;63 Suppl 6:vil1-68.



32. Lavorini F, Magnan A, Christophe Dubus J, et al. Effect of incorrect use of dry
powder inhalers on management of patients with asthma and COPD.
Respiratory Medicine. 2008;102:593-604.

33. NHS London. CQUIN tools and resources. http://www.london.nhs.uk/your-nhs-in-
london/publishing-nhs-data/quality-information/cquin-tools-and-resources,

2011.



