Supplementary, online-only material for “Effect of a telephonic alert system (Healthy Outlook) for patients with chronic obstructive pulmonary disease: cohort study with matched controls”
This supplementary material includes:
1. Analysis to test whether the meteorological data used by Healthy Outlook to decide whether to issue telephonic alerts were predictive of future hospital utilisation;
2. Analysis of the length of stay in Healthy Outlook; and 
3. Analysis of hospital utilisation following the telephonic alerts.
1. 1.	Analysis to test whether the meteorological data used by Healthy Outlook to decide whether to issue telephonic alerts were predictive of future hospital utilisation
Methods
When deciding when to issue telephonic alerts, a team at the Met Office gave consideration to indicators relating to calendar week; temperature; influenza virus levels (based on communicable disease reports from community settings);[1] and a forecaster evaluation of the overall synoptic situation and air quality. Further, in the decision-making process, particular weight was given to a ‘composite algorithm score’, which is proprietary to the Met Office and was calculated based on recent and forecast humidity and daily maximum temperature data. Decisions about whether to make alerts were made on a regional basis, with the regions corresponding to the ten former Strategic Health Authorities (SHAs) in England.
Our analysis of meteorological data focussed on the composite algorithm score, which we calculated using a rule set provided in confidence by the Met Office. The scores we calculated were based only on historical temperature and humidity data, and did not include the element that related to forecast values, which were not available. 
We calculated scores for the first day of every month during the study period, and then tested the association between these scores and the proportion of patients with admissions in the following 7, 14 and 28 days. This was done separately for the intervention and matched control groups, attributing composite algorithm scores to individuals based on the small geographic area[footnoteRef:1] of their residence. Inputs into a logistic regression model were scaled to produce odds ratios associated with a 0.05 change in the composite algorithm score. Such a change corresponded to a variation in humidity of around 1.5% or to a variation in temperature of around 11 degrees centigrade. [1:  Lower Super Output Areas] 

Results
Composite algorithm scores were calculated for 1,368 intervention patients (96.8%) and 1,392 matched control patients (98.5%). These groups provided a total of 42,681 and 41,746 monthly scores, respectively. 
Among the matched control group, the composite algorithm score was predictive of future COPD admissions over subsequent 7, 14, and 28 day periods, with odds ratios of 1.07, 1.05, and 1.04, respectively (Figure A1). The composite algorithm score was also predictive of future mortality among this group (odds ratios: 1.07, 1.07, and 1.06, respectively) and was, marginally, negatively associated with outpatient visits over 14 and 28 days (e.g. odds ratio over 14 days, 0.99, 95% CI, 0.98 to 1.00). There was no evidence that the composite algorithm score was predictive of future emergency hospital admissions. The scores were generally less predictive among intervention patients than controls, though they more predictive of emergency admissions among intervention patients.
2. Analysis of the length of patient stay in Healthy Outlook
We estimated length of patient stay in the Healthy Outlook programme, using data from the service’s operational system and Kaplan-Meier curves.[2] According to these data, patients typically remained in Healthy Outlook for several years. For example, 75% of stays lasted at least 2.8 years (1,017 days, 95% confidence interval, 907 to 1,216 days).
3. Analysis of hospital utilisation following telephone alerts
Methods
The analysis in the accompanying paper assessed the overall effect of Healthy Outlook over the year following enrolment. This might include increased awareness arising as part of the recruitment and enrolment process (for example, as a result of the information pack), as well as the specific impact of the alerts. In line with previous work in this area,[3] we also compared hospital utilisation and mortality rates between intervention and matched controls over shorter periods following the telephonic alerts. This was done in order to assess the specific effect of the telephone calls during periods of anticipated poor outdoor conditions. 
Opinions differ about the lag time between the onset of a cold spell and respiratory mortality,[4] while some categories of hospital visit might take longer to arrange than others. Therefore, we investigated periods of several durations (i.e., 7, 14 and 28 days following the telephone calls). As multiple admissions are very rare in such short time periods, we tested for differences in the proportion of patients with one or more admission, using logistic regression and adjusting for baseline variables.
Results
Over three successive winters (2009/10, 2010/11 and 2011/12), Healthy Outlook alerts were made in England on a total of 12 dates. During this period, there were 10,289 instances of an alert being made to an intervention patient. Had matched control patients received alerts, they would have received a similar number (n=10,118). 
[bookmark: _GoBack]Rates of emergency admission were not significantly different between groups in the 7, 14 and 28 days following alerts (Table A1). Odds ratios for outpatient attendance increased with the follow up time (odds ratios after 7, 14 and 28 days: 1.03, 1.07 and 1.12) and reached statistical significance in the 28-day analysis. There were no differences in elective admissions, but mortality rates were lower in the intervention than matched control group (odds ratio over 28 days 0.63, 95% CI, 0.46 to 0.87).
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Table A1: Estimated effect of Healthy Outlook following alerts
	
	Alerts for intervention patients 
(%)
n=10,289
	Notional alerts for matched controls
(%)
n=10,118
	Difference (%)


	Adjusted odds ratio


	
	
	
	
	Point estimate
	95% confidence interval
	p value

	Proportion with emergency admission

	7 days
	1.22
	1.33
	-0.11
	0.91 
	(0.71, 1.17)
	0.468

	14 days
	2.32
	2.51
	-0.19
	0.91 
	(0.75, 1.09)
	0.290

	28 days
	4.48
	4.74
	-0.26
	0.91 
	(0.80, 1.04)
	0.173

	Proportion with COPD admission

	7 days
	0.50
	0.36
	0.14
	1.43 
	(0.91, 2.23)
	0.118

	14 days
	0.88
	0.76
	0.12
	1.18
	(0.86, 1.62)
	0.293

	28 days
	1.80
	1.55
	0.25
	1.15 
	(0.92, 1.44)
	0.217

	Proportion with elective admission

	7 days
	0.86
	0.90
	-0.04
	0.91 
	(0.67, 1.23)
	0.528

	14 days
	1.56
	1.62
	-0.06
	0.90 
	(0.72, 1.13)
	0.358

	28 days
	2.85
	3.00
	-0.16
	0.90
	(0.76, 1.06)
	0.196

	Proportion with outpatient attendances

	7 days
	6.58
	6.06
	0.52
	1.03 
	(0.92, 1.16)
	0.610

	14 days
	12.24
	10.92
	1.32
	1.07 
	(0.98, 1.17)
	0.114

	28 days
	21.82
	19.13
	2.69
	1.12 
	(1.04, 1.20)
	0.002

	Proportion died

	7 days
	0.16
	0.24
	-0.08
	0.64
	(0.33, 1.23)
	0.183

	14 days
	0.31
	0.51
	-0.20
	0.61
	(0.39, 0.96)
	0.032

	28 days
	0.65
	1.02
	-0.37
	0.63 
	(0.46, 0.87)
	0.004








Figure A1: Association between composite algorithm score and subsequent hospital use and mortality
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