Research Proposal – Computer tablet based monitoring of vital signs of acute patients admitted to the Hospital in the Home Service at TTH
Project Summary

The Hospital in the Home (HITH) Service is a new model of care in THHS whereby acute patients are treated in their own home by experienced nursing staff.  This model of care has been employed at various locations across Australia and indeed the rest of the world for the past 25 years and has been established as a safe model of care with respect to patient morbidity and mortality (1).  The current service provision model involves patients being visited up to three times per day by nursing staff to perform observations and provide wound care, IV antibiotics and physical review.  In many instances a patient would only be visited once per day if they are physiologically stable.  In comparison, admitted inpatients receive observations on average four times per day.  This has implications for the perception of the quality of care provided under the HITH model by both patients and referring clinicians (2).  
In the literature there are many examples of the use of Telemedicine and tablet based Telemonitoring devices in the management of chronic diseases such as Diabetes, COPD and CCF (3).  There is a paucity of evidence for the use of this technology in the acute sphere such as that seen in HITH with only one article published reviewing outcomes in 41 patients (4).  The goal of this project is to implement and evaluate the use of a wireless TGA approved home monitoring device into the HITH Service at The Townsville Hospital. 
Objectives of the Project

The aims of the project are to:
1. Determine the effect of increased frequency of observation on patient satisfaction with the service
2. Assess whether increased frequency of self managed physiological observation has an impact on the frequency of telephone calls to nursing staff out of hours, or patient transfer back to The Townsville Hospital for inpatient care
Contribution to the Discipline

As our nation ages the demand for resources in acute inpatient facilities will continue to grow.  In addition, health services also face pressure from state and federal governments to meet the national emergency access targets despite bed blocks. For this reason alternative models of care are being explored both from a fiscal and physical resource allocation (ie Bed Block) perspectives (5).  One of these strategies is acute inpatient care in the home environment via an acute Hospital in the Home model of care.  

At present there is limited evidence in the literature on the use of tablet based Telemonitoring technology in the acute HITH setting.  It is the aim of this study to provide qualitative and quantitative data on the implementation and evaluation of this technology in a busy HITH Service in a regional area.  This would be the first of its kind in Australia and of great interest to many other HITH services in other locations.  The use of this technology also has the ability to improve the efficiency of HITH services and decrease the number of physical visits by nursing staff required by patients.  Although a health economic analysis of this technology is beyond the scope of this project it may be considered in future studies.
Based on the findings of this study the goal would be to use this evidence to seek a larger body of funding to conduct a multicentre trial across HITH services in Australia.
Methods

Ethics Approval

Upon successful funding of this project Ethics approval will be sought from the THHS Human Research Ethics Committee via the standardised process.  An ethics application is being finalised for submission.
Selection of Trial Participants

Trial participants will be required to meet published eligibility criteria for the THHS Hospital in the Home Service both in general and specific to each admitted DRG.  An example of the general criteria and individualised criteria for the Cellulitis DRG is provided in Appendix A. At present the service treats approximately 800 patients per year with the following conditions:-
· Cellulitis

· Pneumonia

· Pyelonephritis

· Deep Vein Thrombosis

· Pulmonary Embolism

· Diverticulitis

· Appendicitis

· Postoperative Wound Infection

· Pelvic Inflammatory Disease
· Mastitis

· Hyperemesis Gravidarum

Subject Enrolment and Consent

Eligible patients will be identified by the Clinical Nurses (BlueCare) performing the admission to the Hospital in the Home Service.  Information will be provided in the form of a detailed information sheet outlining the project.  Consent will be obtained via a written consent document witnessed by an independent third party.
Sample size and randomisation
Sample size is based on the Aim 1 of the project. i.e we hypothesise that the satisfaction score will be higher in the Monitor group compared against the control (no monitor group). 

If the true difference in the experimental and control means is 3 %, we will need to study 400 experimental subjects (monitor group) and 400 control subjects (no monitor group) to be able to reject the null hypothesis that the population means of the experimental and control groups are equal with probability (power) 0.9.   With the estimated standard deviations of 10 for each group, the Type I error probability associated with this test of this null hypothesis is 0.05.
The sample size has factored in a 15% drop out rate of patient discontinuing the study for various reasons that include, discounting use of machine, machine not functioning etc.

Trial participants will be block randomised using Stratified Block Randomisation, we would achieve equal number of subjects stratified based on above 50 years and below 50years. Sample size calculations and Randomisation will be performed using the validated online resource, www.openepi.com.

Monitoring Equipment

This project will use the TeleMedCare TMC Monitor device.  This is a TGA approved device used in the CSIRO/Medicare Local chronic disease home monitoring project (6).  As stated in the CSIRO study outline, this device is advantageous for the following reasons “(i) meeting all TGA, FDA and, CE Marking regulatory equirements, (ii) commercial presence in Australia since 2006 and proven track record in supporting telehealth projects in Australia and the UK, (iii) Local customer support and software and hardware R&D capability, (iv) advanced clinical capability including spirometry, ECG and auscultatory NIBP and strong local R&D support and (v) ability to view all recorded traces for purposes of improved diagnosis and quality control particularly in patients who may have cardiac arrhythmia.” (6)  Further information regarding the specifications of this device is provided in Appendix B.
Data Collection
Data will be collected through multiple sources.  Data on patient demographics, admission data, re-presentation rates and contact of HITH staff by patients will be collected through an Excel Spreadsheet.  Design of this spreadsheet will be discussed with the statistician in the Research Support Office at THHS to facilitate ease of data collection and ensure appropriate data is collected.  Nursing and Medical staff will have access to this living document on the Blue care Portal document server which is currently in use to collate the patient electronic record throughout admission to the service.  This server allows the record to be kept is a safe location protected by appropriate electronic security and password protection.

Data gathered using the device will be viewed daily by the Hospital in the Home Senior Medical Officer or delegate to ascertain any sign of early deterioration using the nationally recognised Q-ADDS scoring system for patient deterioration.  For those patients randomised to standard care Q-ADDS scores will be calculated on their daily observations.  These scores will be recorded for comparison.
Qualitative data on patient satisfaction will be collated using the patient satisfaction survey tool currently used by the service.  This survey incorporates the use of the Net Promoter Score as described by Reicheld (7).  A copy of this survey is attached in Appendix C. This survey also allows for comments by patients.
Data Analysis

Data will be analysed using descriptive and comparative statistics by THHS epidemiologist and the statistician. Comparison of the number of nursing visits, hospital admissions and the satisfaction surveys will be conducted using either parametric  t-tests or non-parametric Mann-Whitney U tests depending on whether the distributions are approximately normal or not.   For comparing the differences between the groups ANOVA or Kruskal-wallis test will be used. Comparison of the proportions of readmissions will be performed using chi-square tests and 95%-confidence intervals. The statistical software SPSS version 21 (IBM SPSS Inc, Chicago, Illinois) will be used for analysis.

Research Plan and Timeline

	May - June 2015
	· Finalisation of research proposal with input from the Research Support Office especially with regards to statistical calculations and outcome measures

· Finalisation of research grant application and application for Ethics Approval through the THHS Ethics Committee
· Coordinate with TeleMedCare for supply of monitoring devices and training of staff on use of both the device and the web based platform for review of data

	June 2015-May 2016
	· Study initiation and data collection

	May 2016-June 2016
	· Data collation and analysis with support from the THHS Research Support Office (Statistician, Research Officer)

	July – September 2016
	· Review of data and preparation for publication of data in the Telemedicine and e-health Journal and presentation at conferences
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