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    Abstract

      The aim of the present study was to assess the long-term impact on hospitalisation of a self-management programme for chronic obstructive pulmonary disease (COPD) patients.

      A multicentre, randomised clinical trial was carried out involving 191 COPD patients from seven hospitals. Patients who had one or more hospitalisations in the year preceding study enrolment were assigned to a self-management programme “Living Well with COPDTM” or to standard care. Hospitalisations from all causes were the primary outcome and were documented from the provincial hospitalisation database; emergency visits were recorded from the provincial health insurance database.

      Most patients were elderly, not highly educated, had advanced COPD (reflected by a mean forced expiratory volume in one second of 1 L), and almost half reported a dyspnoea score of 5/5 (modified Medical Research Council). At 2 years, there was a statistically significant and clinically relevant reduction in all-cause hospitalisations of 26.9% and in all-cause emergency visits of 21.1% in the intervention group as compared to the standard-care group. After adjustment for the self-management intervention effect, the predictive factors for reduced hospitalisations included younger age, sex (female), higher education, increased health status and exercise capacity.

      In conclusion, in this study, patients with chronic obstructive pulmonary disease who received educational intervention with supervision and support based on disease-specific self-management maintained a significant reduction in hospitalisations after a 2-year period.

    
	Chronic obstructive pulmonary disease
	education
	hospital utilisation
	long-term care
	self-management


      The burden and costs of chronic obstructive pulmonary disease (COPD) are important and are expected to grow in the near future 1, 2. COPD progresses through different stages, and has a major impact on functional abilities and quality of life 3–5. The disease is also characterised by episodes of acute exacerbations that contribute to the deterioration of patients' health status 4, 5.

      Acute exacerbations require frequent medical evaluation and increase the utilisation of health resources, especially in those patients with poor health status 6. COPD patients often require emergency and hospital admissions 7, 8, which are the largest contributors to healthcare costs 9. The Obstructive Lung Disease in Northern Sweden (OLIN) studies showed that hospitalisation costs account for >65% of all COPD costs and up to 90% of the disease-related expenses of those with more severe disease 9.

      Recently, a self-management programme specifically developed for COPD patients, “Living Well with COPDTM” (Boehringer Ingelheim), involving communication with a trained health professional over 1 yr, has been shown to reduce the utilisation of healthcare services and improve health status in the short term 8. However, from this multicentre, randomised clinical trial, it remains unknown if the benefits of the programme, with respect to the reduction in hospitalisations and emergency department visits, were sustained beyond 1 yr.

      The current study hypothesised that those patients who followed the self-management education programme, as compared to a group of patients on standard care, would maintain a lower rate of hospitalisation for ≥2 yrs from programme administration.

    

      MATERIALS AND METHODS

      The design of and methods used in the present trial have been previously described 8. However, the trial design, patient selection methods and study interventions are summarised as follows.

      
        Study design

        The present study is a follow-up to a multicentre, randomised clinical trial conducted over 1 yr in 191 COPD patients from seven health centres. The intervention group followed a disease-specific self-management programme, “Living Well with COPDTM”, in addition to standard care. The comparison group received standard care alone. The current study includes 2 yrs of follow-up with two additional sources of information: the provincial health insurance and hospitalisation database records, which capture all physician encounters, and are coded by location and diagnosis; and all hospital separations.

      

      
        Patient selection

        Between February and July 1998, seven centres randomly assigned 191 patients to two treatment arms. All patients provided written informed consent, and each institutional research board approved the study. The Commission d'Accès à l'Information du Québec (Québec, Canada) approved the use of the administrative databases. Patients had to be aged ≥50 yrs. Study entry was restricted to former or current smokers. Patients had to have a forced expiratory volume in one second (FEV1) <70% predicted. Patients also had to have been hospitalised once or more for COPD exacerbation in the year preceding their enrolment into the study. Patients with asthma as a primary diagnosis, and those with major co-morbidities, such as documented left ventricular failure and any terminal disease, were excluded. Finally, patients with dementia or uncontrolled psychiatric illness were also excluded.

      

      
        Study intervention

        Patients in the standard care and intervention groups continued to be managed by their usual physicians, and they continued to have free access to the universal health and drug insurance programmes administered by the Québec government. The intervention was a disease-specific self-management multi-component programme, “Living Well with COPDTM”, consisting of ∼1 h each week of skill-oriented teaching for 7–8 weeks. The education programme was originally developed at the Montreal Chest Institute (Montreal, Canada), in collaboration with the Respiratory Health Network of the Fonds de la Recherche en Santé du Québec (FRSQ) and Boehringer Ingelheim (Burlington, Canada). The programme included a patient workbook 8: an action plan with a customised prescription for antibiotics and prednisone for when the patient had exacerbations. Finally, all intervention patients received advice on a simple home exercise programme that was not supervised, except for an initiation visit.

        All patients except one complied with the first 7–8 weeks of the programme administration at home. During the 1-yr study, patients had monthly telephone follow-up assessments, and they could also contact the case manager during working hours. There was no formalised follow-up beyond the 1st yr of the study, and only two out of the seven participating centres continued to have access to a case manager.

      

      
        Assessment of outcomes

        The primary outcome was all-cause hospital admissions. Secondary outcomes included all-cause emergency visits. To assess hospitalisations and emergency visits, data collected during the clinical trial were linked to the hospitalisation (Med-Echo) and health insurance (Régie de l'Assurance Maladie du Québec (RAMQ)) databases. Access to these data was available for the year preceding enrolment in the trial, and for the 1st and 2nd yrs after patient entry in the study.

      

      
        Statistical analysis

        An intent-to-treat analysis was performed, including all randomised subjects, regardless of their adherence to the intervention. For the primary analysis, comparison of the rate of all-cause hospitalisations in the 2nd yr of follow-up was performed with the use of an unadjusted Poisson distribution test. The rate of hospitalisation was taken as the number of hospitalisations divided by the total time at risk. Total time at risk was taken as being equal to the time of follow-up minus the time of hospitalisations. This analysis was also performed to assess the treatment difference between the study groups in the rate of all-cause emergency room visits in the 2nd yr, as well as for the preceding year and the study year. Further analysis included Poisson regression modelling, in order to find the predictive capacity of a set of variables after adjustment for the self-management intervention. A Poisson distribution was used, since it best describes the number of hospitalisations. Finally, statistically significant variables were kept in the model in a backward selection process. Variables were eliminated manually when their p-value was >0.05 or if the explanatory power of the model was not improved by their inclusion. Reported p-values are two-tailed, without corrections for multiple comparisons.

      

    

      RESULTS

      
        Study patients

        Figure 1⇓ shows detailed information on enrolment, allocation to the study treatment, loss to follow-up and death. A total of 469 patients were eligible; however, 251 refused to participate in the study mainly because of the burden of the 1st yr evaluation and 27 because they lived out of the catchment areas. Those who refused were similar to the study patients with respect to sex, age and disease severity. Of those eligible, 191 subjects were randomised, 95 to standard care and 96 to the self-management education programme. At the end of the 2nd yr of follow-up, data were available for 75 patients in the standard-care group (two subjects were lost to follow-up, nine patients died in the 1st yr and nine in the 2nd yr) and 83 patients following the self-management programme (five patients died in the 1st yr and eight in the 2nd yr).




	Download figure
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	Download powerpoint


Fig. 1— Trial profile based on hospitalisation, collected from a provincial hospitalisation database. #: these patients were included in the 2nd yr because they experienced emergency room visits or hospitalisations.




        Table 1⇓ presents the patient baseline characteristics in each treatment group. Patients in both groups had similar socio-demographic and clinical characteristics. Patients were elderly, smokers or ex-smokers and not highly educated. Patients in both groups had similar disease severity according to FEV1, dyspnoea and exercise capacity.
View this table:	View inline
	View popup



Table. 1— Baseline characteristics of the study patients




      

      
        Hospital admissions

        Table 2⇓ shows the comparison of all-cause hospitalisations between the two study groups. In the self-management group, there was a reduction in the rate of all-cause hospitalisations in the 1st yr of the study as compared to the year preceding enrolment. This reduction was still present during the 2nd yr of follow-up, although to a lesser degree. The standard-care group experienced a slight increase in all-cause hospitalisations in the 1st yr as compared to the year preceding enrolment. This remained unchanged at 2 yrs, follow-up. There was a statistically significant reduction in the rate of all-cause hospitalisations in the self-management group as compared to the standard care group during the 1st yr (−0.7 hospitalisations·patient-yr−1 (95% confidence interval −0.95– −0.46)), as well as during the 2nd yr of follow-up (−0.44 hospitalisations·patient-yr−1 (−0.68– −0.21)).
View this table:	View inline
	View popup



Table. 2— Comparison of all-cause hospitalisation(s) between study groups in the year preceding enrolment and for 2 yrs' follow-up




      

      
        Emergency room visits

        Table 3⇓ shows the comparison of all-cause emergency room visits between the two study groups. In the self-management group, there was a reduction in the rate of all-cause emergency room visits in the 1st yr of the study as compared to the year preceding enrolment. This reduction was still present during the 2nd yr of follow-up, although to a lesser degree. The standard-care group experienced a slight increase in the rate of all-cause emergency room visits in the 1st yr as compared to the year preceding enrolment. This remained unchanged during the 2nd yr of follow-up. There was a statistically significant reduction in the rate of all-cause emergency room visits in the self-management group as compared to the standard-care group during the 1st yr (−1.3 emergency room visits·patient-yr−1 (−1.18– −1.42)), as well as during the 2nd yr of follow-up (−0.7 emergency room visits·patient-yr−1 (−0.58– −0.82)).
View this table:	View inline
	View popup



Table. 3— Comparison of all-cause emergency room (ER) visits between study groups in the year preceding enrolment and for 2 yrs' follow-up




      

      
        Predicting factors of hospitalisation

        The results of the Poisson regression model analysis are presented in table 4⇓. Predictive factors of reduced hospitalisations after adjustment for the self-management intervention included sex (female), increased walking distance and higher education. Predictive factors of increased hospitalisations included older age and reduced health status.
View this table:	View inline
	View popup



Table. 4— Predictive factors of all-cause hospitalisations during the 1st and 2nd yrs of follow-up after adjustment for the intervention




      

    

      DISCUSSION

      It was shown recently that patients with moderate-to-severe COPD, who had received disease-specific self-management education with supervision for 1 yr, had fewer hospitalisations, emergency department visits and unscheduled physician visits as compared to patients on standard care 8.

      The present study is the first to show that self-management education can reduce hospitalisation rates and emergency room visits over a 2-yr follow-up period in patients with moderate-to-severe COPD. These sustained benefits to the healthcare system could potentially add to patients' quality of life by reducing institutionalisation. It is well known that COPD exacerbations and hospitalisations are determinants of poor quality of life and important cost drivers 2, 5, 9.

      The study also showed that older age and reduced health status are predictors of increased hospitalisations, while sex (female), increased walking capacity and higher education are predictors of reduced hospitalisations. Considering the limited resources of most healthcare systems, these findings may be of great practical value to help the clinician plan the management and follow-up of patients with COPD. This information might allow the design of future self-management programmes better adapted to the patient and more effective interventions.

      In the present randomised clinical trial, treatment effects were not explained by differences in subjects' baseline characteristics. Subjects in the two study groups were similar with respect to sex, age, smoking, airflow limitation (FEV1 of 1.0 L), disability (dyspnoea of 5/5 on the Medical Research Council scale for 50% of the patients) and health status (St George's Respiratory Questionnaire total score averaging 55). Dispensed medications were similar (results not provided) and all had similar access to healthcare and medications. The primary outcome, all-cause hospitalisations, was assessed using the provincial hospital database. Since this database includes all hospitalisations in the Province of Québec, it is unlikely to have underestimated hospitalisations in either study group.

      It was not possible to blind participants as to treatment in this study. However, outcomes were assessed by an independent observer without knowledge of the intervention. Hospitalisation decisions were made by treating and/or emergency room physicians as part of usual healthcare and did not involve study investigators.

      One potential limitation of the study is that during the 2nd yr of follow-up, continuous self-management education was left to the discretion of each participating centre and was not under strict protocol regulation as in the 1st yr. After completion of the clinical trial at 1 yr, only two participating centres were able to implement self-management into standard care for their COPD patients. In these two centres, but not in the other five participating centres, subjects had continuous access to a case manager. Any bias resulting from exposure of the standard-care subjects to the self-management intervention would have led to underestimation of its true effect. The fact that the benefits are sustained despite minimal or no sustained education after the 1st yr of the intervention suggests that patients in the self-management group have retained behaviours learned from the self-management programme.

      People participating in this study were volunteers. This is not unique to self-management studies. As in the present study, previously published studies involving self-management have found that ∼50% of eligible out-patients participate 10. Judgements about the appropriateness of generalising from participants to the population of interest can be made based on relevant patient characteristics. Patients had a range of airway obstructions, which, in most cases, were moderate to severe and associated with impaired health. However, all had previously experienced at least one hospitalisation for COPD.

      In conclusion, this study has demonstrated that chronic obstructive pulmonary disease patient care integrating multi-component self-management education, an action plan, supervision and communication with a case manager offers sustained benefits in reducing hospitalisations and emergency room visits. This approach should be part of standard care, with special attention given to chronic obstructive pulmonary disease patients with impaired health and frequent exacerbations.
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