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Abstract

This paper explores new solutions to old health system problems. Currently, the health system
loses a great deal of time and money due to two prevalent problems: patients missing scheduled
appointments, and the need to monitor patients with long term chronic conditions. This paper
explores the use of mobile phone and telehealth technologies to combat these issues. It discusses
trials of the technology conducted in the US UK, and New Zealand, concluding that these
technologies are of benefit in reducing missed appointments and reduction hospital admissions in
long term chronically ill patients, thus reducing cost and freeing up services for other patients
where health resources are bottlenecked.

1. Introduction

The general state of the world presently paintiear@icture of the largest economies in recessidm the rising costs
of healthcare deemed unsustainable in many cosntiidie traditional model of direct healthcare dmiv in
Commonwealth Countries (including New Zealand) basn a rise in demand due to the recession. 3$hashuge
problem when government spending is tight [1].

This paper will discuss the health sector savingoofunities that lie with using eHealth communioatsolutions. This
includes consumer mobile phones and telehealthdtr administrative engagements with patients wheg need to
be seen by health professionals and for managenfiémg-term conditions in patient homes. It witicus on building
a business case based on case studies suggestiogedist savings to the health system in termsaied emergency
care and missed appointments when a patient isistdtkfor a service. This applies to patients Withg term chronic
conditions such as diabetes, congestive heartréadnd chronic obstructive pulmonary disease (CO&pgeing to
allow a healthcare professional to monitor thenmira distance. This paper will also cover using-tagssaging in
primary care focusing on reducing missed appointmendertaken by Vensa Health as well as the cuwenk in
progress that supports the telehealth solutiohiggaper.

Vensa Health (Previously traded as AY Technolog@s)yides solutions for General Practitioners, $ists, and

Allied Health Professionals, the company has irimgstubstantial resources into developing prodants services that
offer communication solutions and eHealth serviedivdry in telehealth. We focus on connecting patiewith

providers in both primary and secondary healthasect The company is currently facilitating a numbé District

Health Board enterprise wide implementations tackthe reduction of missed appointments in outpaservices.

2. Background

Over the last decade we have seen a significamtimifiospital waiting lists and acute hospitalsatof the aged and
long term chronically ill population. Long term atition groups often do not comply with their medioa and are not
optimally managed by their GP provider on high femdéace consultation rates. Chronic illness ishiggest burden in
healthcare spending in NZ, possibly comprising at#0P6 of government spending and growing [2]. Tiiadal
models of servicing patients across primary andrsdary care are proving untenable — particularlipemvrequiring
emergency attention or in areas where there iogae of Specialists and GPs. In hospital outpasergeries, the
health system is wasting nearly 60 million [3] dodl in loss of service due to patients not attepdieir scheduled
appointments with an average of approximately 9pariésed appointment rate average across all phbbpitals.



There is a need to maintain provision of qualityect the patient in their home while encouragingnt to be more
aware of their own symptoms to effectively manageonic conditions. International and national tremsdiggest this
can be achieved through consumer based mobile praome wireless based smart home devices. Commiamicat

text-messages and mobile sites has proven moretieéfethan traditional media in reducing missed @piments,

especially with high-needs populations. In conjiorct telehealth based wireless devices have dematedt the
potential in effectively monitoring and managingdpterm conditions such as blood pressure, congek#gart failure,
diabetes and COPD allowing for reduced hospitatisabnd emergency care business cases in someestulli
systematic review of the literature was conductgdtoup of Professors led by Guy Pare to evalugitdieg evidence
based on 23 case studies on the effects of hommadeitoring for respiratory conditions. The studwrid a promising
patient management approach that is well receiwegdients and supports early identification ofedierations in
patient condition and symptom control. Despite mii evidence on its economic viability, early asaly show
promising results and affordability of this approd8].

Telehealth involves transmitting results to a resnotedical centre to be analysed by health profeakio With the
proliferation of mobile phones and the uptake & ihternet, which has fundamentally changed hownlesses and
people communicate, communication costs have dbppenake cell phones highly accessible and thernet readily
available across all demographics.

The United States of America and United Kingdom eh@merged as early adopters of Telecare and Tdiehea
solutions. Plenty of trials have been undertakebath countries with positive outcomes. The U.K.pBement of
Health's Whole System Demonstrator program aimeveduate how telehealth systems affect the qualitiife for
users and caregivers. These governments are gleic® increased reliance on this technology, gthahhealth system
costs are on track to double over the next 15 yddrs aim is to evaluate the business case throegfiting 6000
participants in a two year trial. So far 2000 jggpants have been recruited with trials set toifbég the next two
months [6]. Telehealth is allowing health orgaricsad to do more with less and support a greaterbeurof patients.
The phenomenon is helping to improve health outcoamel ensure the best use of the healthcare resduiic

Telehealth brings a win-win situation for all sthkéders involved in the journey of care, includingspitals, GPs,
community providers and patients. For the patiémproving their health includes: more accurateatitm of
medication, improved medication compliance, inceeasinderstanding and responsibility of their caaodit and
reduced travel barriers.

In the United States of America, the annual healthspending is $2.2 trillion dollars, of which &1rillion is spent on
treating long term chronic diseases. The UnitedeStgovernment is placing a lot of emphasis onriag consumer
devices and telehealth solutions, estimating al$@illion dollar saving per year in emergency céiespitalisation and
nurse home costs if these are adopted nationghy.[8

3. Defining Wireless Mobile Devices

The scope of wireless mobile devices in this papifironly be covered in the context of utilisation healthcare.

Wireless devices can be classified as consumerlenpbones, medical devices that work in conjunctidgin the next

generation consumer mobile phone, and medical dsvibat operate within any home premise which tnéns
information via land-line, internet or mobile phone

3.1. Basic Mobile Phones

The mobile phone has become the most adopted iteday to day communication over the last decadeayoeven
the most basic, outdated mobile phone can makeex®ive both calls and text-messages. This widadpuse makes
text-messages and (potentially) 3G mobile inteapgiropriate media for the health system to takeatdhge of when
communicating with patients. Alerts such as appoémt reminders, as outlined in section 4 of thapgy, are an
invaluable tool. Any mobile phone in New Zealandtisrently able to receive a text message over G&§ CDMA

networks.

3.2. Next Generation Mobile Phones

Today, the ability to make voice calls almost playsecondary role to the raft of functionality thets evolved in
mobile phones through the convergence of the iaterfihe next generation of 3G mobile devices, epged by
Apple’s iPhone, include (in addition to the basiope) high speed internet browsers, high mega-pealeras, GPS,
wireless email and calendar synchronisation, MP3ienplayers, WIFI internet access, video playbagplication
development platforms and significant memory capaas standard features. The accessibility of filnigtionality is



no longer limited to consumers of high end, expensnobile ‘smart phones’, but to all mobile phorsensg [10]. In
addition, the iPhone allows for the developmentwifidreds of thousands of mobile applications wieslerage off its
interface.

Devices such as the iPhone allow for easy connetti@xternal medical devices (section 3.3), witigh be utilised to
measure vital signs, and through the easy iPhareface, safely transfer the information to theecgiver for remote
monitoring either via SMS, 3G, GPRS or WIFI.

3.3. Remote Care Clinical Devices

Stand alone medical devices vary in size and caxitplan terms of the vital signs they can measuré tne interaction
required with the patient. In this paper’s contéle focus will be on devices which allow a meahsannectivity to

healthcare providers rather than stand-alone patsmvices. Many of these devices come with softwhat runs on a
PC, PDA or mobile phone.

Highly integrated and high-performance semiconduchips are enabling growth in personal medicalais: Whether
developing a blood glucose meter, digital bloodspoee meter, blood gas meter, digital pulse/haégtmonitor or even
a digital thermometer there are five system lel@ths that are common to each one:

1. power/battery management,

2. control and data processing,

3. amplification and A/D conversion of the sensor itypu

4. some type of display and

5. the sensor element(s) itself.

These are controlled by handheld devices that ¢peara battery power and take measurements usirigugabio-
sensors. The actual implementation topology of éhietocks will differ greatly with the sensing, pessing and
information display demands of the meter type dmdchronic condition it measures [11].

Table 1 - Summary of Benefits Nationally

Stakeholder Challenge Benefits
DHBs 0 Missed Appointments in Electiveo Reduce missed appointments
Surgeries o Allow patients on waiting list to fill
o Shortage of Services / Emergency cancelled slots
Capacity 0 Reduced avoidable hospital admjs-
o Shortage of Specialists sions & emergency care

0 Shorter hospital stays - telehealh

Primary Care Providers (GPs) o Infrequent long term patient triage | 0 Pro-actively manage patient withojut

o Shortage of GPs face-to-face interactions

o Engaging with high-needs patiert® Reduced missed appointments
through traditional media issues o Timely mobile alerts put patients pt

0 Missed appointments in chronic clin- ease preventing them from callifg
ics practice. E.g. lab results normal

0 Rising costs in traditional medifa  messages
methods of patient contact

Patient 0 Increased waiting times o0 More accurate titration of patient
o Unaware of illness and medications medication
0 Geographical and transport barrigre  Improve medication compliance
to meet a health professional 0 Increased understanding of their

condition
o Constantly reassured
o Patient stays home where they pfe-
fer to be with family and friends
o Overcome geographic barriers




4. Wireless Mobile and Telehealth Solution Applications

Telehealth, telecare, telemedicine and assistighnt@ogies are among the many terms tossed arautidei health
industry. These terms tend to confuse people &stbund similar in what they achieve, howevertets very little
overlap with each term. Based on internationaldserthis paper will focus on telehealth as the @sscof allowing
health care providers to remotely monitor long teonditions to establish whether an interventiondsessary [12].

Increased utilisation of basic and next generatimbile phones can help reduce missed appointmextsaléows for
maximum use of available resources in hospitale ifilstallment of telehealth solutions with primagre providers
monitoring patients remotely has the potential #efk some long term chronically ill patients frominige re-
hospitalised. International trends suggest therémiag of consumer mobile phones and employinghézlth medical
device solutions has potential benefits for alkstelders in the health system, as summarisedbiteTa

Table 1 outlines very basic summary for the purpdghis short paper. Case studies which supperabove are detai
led in section 5.

5. National and International Case studies

5.1. Success found in NZ of leveraging the Consumer Mobile Phone in Primary Health

GP practices currently utilise the TXT2Remind sgsten daily basis to engage with patients througlstedbnic mobile

text-messages. This system interfaces with thetipeapatient management system (or Electronic b&dRecord) to

allow electronic mobile text exchanges betweenthegaloviders and patients. Primary Health Orgamsatand GP
practices have embraced the system as the useliertechnology has increased health outcomescestihealth ine-
qualities among high-need groups (known to havenitiest health status) by improving access, andaedieosts. Spe-
cifically, this includes:

1. Improved efficiency in how healthcare is delivetgdGPs.

2. Improved healthcare outcomes by optimising patagmointment attendance through the use of mobie te
message appointment reminders.

3. Improved patient satisfaction and perception ofviser through timely alerts for pre/post servicesg.E
appointment reminders pre service, lab results plest service.

Traditional forms of communication such as physioall or calling land lines are proving to be highcost and often

do not achieve desired outcomes. Mobile technolbgy emerged as the most popular method of patient
communication in New Zealand and opportunities gt to reduce the reliance on traditional waysrmgaging with
patients.

Text-messaging is instant and personal. Traditiphgkical mail and land lines are becoming increglgiignored by
the population as they move to the internet andilmatorld, requiring a change in how business comicate with
their customers. This trend holds true for patiearid the mobile phone is now the preferred mediamréceiving
immediate information about their health..

This solution provides GP practices with the apitib automate the process of appointment remind&sheduled
patients will typically be reminded of their appwients a day in advance, allowing some to cancel @hers to
receive the service in cancelled slots. In addjtidimical recalls and lab result messages candmemuted within the
patient management system, ensuring maximum uidisand business process integration.

Vensa conducted a survey to all existing clientsvbich 27 out of the selected 200 practices resporttlis far via
sending their responses by mail. The practicestssglautilised the system for over 12 months, theesuwas done via
mail-outs which asked a series of questions prarggiractice managers to answer multi-answer questod quantify
the outcomes of the system, two of which are inetlidelow.

5.1.1. Reducing Missed Appointments

Experience shows an up to 50% improvement in reguchissed appointments rates in GP surgeries. Fig 1
demonstrates the answers from 27 practices thae wampled and asked if the service has reducededniss
appointments.

From the sample of the 27 practices polled, 15 ntedoreductions in missed appointments, 2 indictitede was no
change, 3 practices have not quantified this apdactices don’t remind their patients as it is applicable for their
practice.
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Figure 1 — Service Missed appointments questionnair

5.1.2. Increased Contact with High-needs Patients

High needs patients are either of the Maori/Padffiand patient demographic or reside within a til@r'5” suburb
within the PHO region. This time we asked our p#ptint practices if they had experienced increasedll for service
rates across their high-needs patient demograghociined in Fig 2.

From the sample of 27 practices above, 17 repantadased contact and better patient responsetigthigh-needs
demographic, none indicated no increase, 5 havquaritified this outcome and 5 do not have mudhethigh-needs
demographic.
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Figure 2 — Service increasing contact with High-neks patients




5.2. Success of Leveraging the Consumer Mobile Phone Found in NZ Hospitals

A national trend of one in every ten outpatienttle surgery appointments missed indicates a bagt burden to the
health sector [3]. Counties Manukau DHB trialleteat message solution, attempting to reduce mispgintments
and the results have shown tremendous successti€Manukau DHB used to have a 20% non-attendeatee This

has dropped by 5%, which equates to 5000 morergatierning up to their appointments per year [Q]trently more

DHBs in New Zealand are evaluating the use oftdginology in outpatient specialities.

5.3. International Implementations of Telehealth Solutions
5.3.1. Nottingham City PCT Telehealth Trial

NHS Nottingham City is responsible for the healtiecaf a population of 325,000 providing primary kieaservices
through commissioning providers. The PCT has cedlithe success of the largest telehealth trighénUdK, remotely
monitoring people with long term conditions to el timely preventative care. The trial showed cdithns in hospital
admissions, GP visits and community nurse homésvésiabling best utilisation of resources. The BGJgests 22,000
hospital admissions in Nottingham relate to longnteonditions. This equates to 40% of all hosptzivity. The PCT
has agreed to mainstream the telehealth servig@Ggatients who will be managed via remote dewviceasuring vital
signs with the aim in reducing hospital admissifa.

5.3.2. Sheffield PCT Teleheath Trial

NHS Sheffield is responsible for the health andllveshg of people in the Sheffield region. The pltenae of COPD in
the community is considerably higher than the saiathd®CTs’ rate of 8% and there is a focus on redubospital
admissions for the demographic. Employing the Teldicine approach has resulted in a COPD-relategitabs
admissions drop of 50% which allowed secondary gaosiders to invest in other services [15]. In iidd, home
visits by community COPD nurses have been redugeédDbb6 allow better prioritisation of resources.

5.3.3. Telehealth Revolution in Home Care in USA

The demand for home health care services in the hAS increased by 20% per year for the last 1@syaad is
expected to continue at this rate. About 7.6 milllmericans receive home care because of acutsd|riong term
health conditions, permanent disability or termitlakss. Out of 1,000 home agencies, 17% curramby a telehealth
system and reported that their two biggest goalsewte improve the overall quality and reduce unpéth
hospitalization or emergency room visits. 89% @& Home care agencies reported that telehealth iragrthe overall
quality of service. Specifically, 77% reported duetion in unplanned hospitalisation and 77% reggbe reduction in
emergency room visits. In addition, 43% reporteat their telehealth program has led to reductiocoists [16].

There was very positive buy-in from both the staftl patients. 64% of the agencies reported tledtt thre managers
were receptive or very receptive to implementintghealth with the number growing to 77% after orearyof
providing services, showing staff acceptance irgingawith use. Likewise the patients were alsodasimgly satisfied
with over 71% of home care agencies reporting feation [16].

6. MyHealth Network Overview

Over the last two years Vensa has been developiagiéxt generation myHealth network which suppartsopen
architecture in exchange of electronic messagesdagt health providers and patients. The systemswibiport two
way exchange of both administrative message types) as mobile text-messages, as well as cliniegsorements
generated from a medical device to allow healtlvipiers to remotely monitor and intervene (suppgrapplications in
this paper in TXT2Remind and telehealth). In additithis framework will have the capability to sopppmobile sites,
allowing patients view content on their mobile phonE.g. a patient scheduled for an appointmemivéav outpatient
clinic information, contact details, directions anahsport information.

Medical devices will communicate with the myHeatitwork by transmitting data via the internet, 26hnology or
text message through a secure, encrypted layersddes pushed to the myHealth network from a mgttitne or a
medical device are logged and transformed into exifip standard format, which is then routed thitowy secure
encrypted channel to the care provider in HeatreL@(HL7) message format, ensuring integratiorlie healthcare
provider’'s system for observation and analysis.



The open architecture will support operation witty ananaged medical device that adheres to the ERB/111073
family of health informatics standards and usereptance criteria. The IEEE has begun work and amor@ of 10
telehealth device standards for controlling infotiota exchange among the devices and cell phonesomna
computers, personal health appliances and othepa@mengines [8]. These standards, a part of SQFIEEE 11073
family of health informatics standards, will progicclear definitions of what is needed to implemeatmmon
communication features for personal telehealth adesvi The new standards will define a common cdre o
communication functionality for these devices apdcify the use of term codes, formats and behawoestelehealth
environment to favour plug-and-play interoperailit

7. myHealth Network Future Trial

The myHealth network has been developed with dinigput but it is expected that, as we near triglthe telehealth
functionality in the primary sector, further indodbm GP providers and Primary Health Care Orgaiusat(PHO) and
District Health Boards (DHB) will be required. Somritical success factors to implementing the tralude:

Run HISAC through the myHealth network

¢  “Dummy run” of the user acceptance for the heatthvjgler and patient
¢ Short-listing the chronic conditions to be trailed

* Building the business case for GPs and DHBs arnithgeargets

* Such a trial will need to be run by the ethics catiea

* Ensuring a telehealth solution does not compromhiséSP business model, rather add value to it

Auckland PHO have been briefed of the myHealthtgmiiand have expressed interest in participating trial at some
stage in the future when the network is in a depleyt state.

8. Conclusion

In conclusion, it seems clear that the use of nebila phone and telehealth technologies will beaasingly popular
to primary and secondary health providers in thar&u Current trends show the world populationaatepting mobile
technology and that health services and their petiboth benefit from their use. The benefits lawth financial, in
terms of reducing the cost of missed appointmemtd, medical, in that patients are better able tescresources as a
result.

Mobile phone and telehealth use are clearly showihgneficial promise in today’s health provisioarket and seem
set to become more and more so in the future. Tableto adopt this model in New Zealand, all sth&ilers form
DHBs, PHOs, vendors need to work together to entheebest outcomes for the patient and the healkttos — our
progress, must be shared.
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