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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ECONOMIC EVALUATION OF ACTIVE ASSISTED LIVING SERVICES -

Part 1: Framework
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e International Electrotechnical Commission (IEC) is a worldwide organization for standardization Comg
national electrotechnical committees (IEC National Committees). The object of IEC is to promote inteTng
-operation on all questions concerning standardization in the electrical and electronic fields. To|this en
addition to other activities, IEC publishes International Standards, Technical Specifications, Techhical Re
blicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”).
eparation is entrusted to technical committees; any IEC National Committee interested jin the subject dea
hy participate in this preparatory work. International, governmental and non-governmental,organizations li
h the IEC also participate in this preparation. IEC collaborates closely with the Intérnational Organizati
pndardization (ISO) in accordance with conditions determined by agreement between the two organizati

e formal decisions or agreements of IEC on technical matters express, as n€arly as possible, an interng
nsensus of opinion on the relevant subjects since each technical commitiee has representation frg
erested IEC National Committees.

C Publications have the form of recommendations for internationaldseé and are accepted by IEC N3
mmittees in that sense. While all reasonable efforts are made toi ensure that the technical content (¢
blications is accurate, IEC cannot be held responsible for,theJway in which they are used or fg
sinterpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Public
nsparently to the maximum extent possible in their national*and regional publications. Any divergence be
y IEC Publication and the corresponding national or regional publication shall be clearly indicated in the

C itself does not provide any attestation of confgfmity. Independent certification bodies provide conf

agsessment services and, in some areas, accessito IEC marks of conformity. IEC is not responsible fq
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rvices carried out by independent certification\bodies.

users should ensure that they have the latest edition of this publication.

bmbers of its technical committees and’IEC National Committees for any personal injury, property dam
her damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees
penses arising out of the publication, use of, or reliance upon, this IEC Publication or any othe
blications.

ention is drawn to the Normative references cited in this publication. Use of the referenced publicati
lispensable for the correct application of this publication.

ention is drawn tosthe-possibility that some of the elements of this IEC Publication may be the subject of
hts. IEC shall net be held responsible for identifying any or all such patent rights.
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ext.of this Systems Reference Deliverable is based on the following documents:

Draft SRD Report on voting
SyCAAL/153/DTS SyCAAL/165/RVDTS

Full information on the voting for the approval of this Systems Reference Deliverable can be
found in the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts in the IEC SRD 63234 series, published under the general title Economic
evaluation of active assisted living services, can be found on the IEC website.
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.
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INTRODUCTION

2020

Under the "Triple Aim" [1]1 concept (now "Quadruple Aim" [2]), a well defined, inclusive set of
objectives for new interventions, leading to improvements in the local and national healthcare
systems, consists of the following:

e improve the health of the population;

e improve the patients' (e.g. AAL care recipients) experience of care;

e lower (or hold constant) the per capita cost of care to the healthcare system to ensure
sustainability; and

e (lherecently added fourth aim) improve the work life of healthcare providers (e.g. health
pfofessionals and AAL formal carers), clinicians, and other staff.

Ecorjomic evaluations of proposed new healthcare services and technologies\involve
assepsment of the costs and effects of any interventions in the healthcare system and prq

inpu

outcpmes that can be evaluated in monetary terms, a cost-benefit analysis’can be undert

into the economic sustainability objective above. Where there arg) important h

care

the
vide
ealth
aken

as al|'non-reference case analysis' (Alternate Scenario analysis) with~details provided on the

deri
prov
with

To achieve the Quadruple Aim objectives, all new technalogy-supported homecare or A
Assigted Living (AAL) services (such as remotemmonitoring of patient physiolo

mea
aids

the quality of the patients' lives but also provideyeconomic benefits greater than the co

prov

system funder, or at the very least an economically neutral situation while improving pa

outc

services funder must be prepared to knowingly increase its cost per patient supported b
systg@m to achieve the population health outcomes.

Furthermore, health system funders may be presented with a choice of options for invest
in ngw or expanded serviceS.lh order to compare options from a financial costs and ber
bective (as well as their health outcomes), economic evaluations of the options will pr¢vide

pers
ane

ation of the monetary value of the health outcomes. Appropriat€ economic evaluation
de evidence to address the financial considerations of proposed new interventions §
the impact on health outcomes.

surements, in-home medication adherence monitering and management, as well as mo
and emergency reporting services) should be _evaluated to ensure they not only img

ding the service. Without financial benefits that exceed the cost of the service to the h

bmes over usual care pathways, theservices will not be sustainable — or the health

qual basis for comparison of the options.

5 will
long

ctive
gical
bility
rove
st of
palth
tient
care

the

ment
efits

1 Numbers in square brackets refer to the Bibliography.
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ECONOMIC EVALUATION OF ACTIVE ASSISTED LIVING SERVICES -

Part 1: Framework

1 Scope

This part of IEC SRD 63234 provides a descriptive framework and template for the economic

evalyation of the implementation of technology-supported home healthcare or well
services, or AAL services that support communications, transportation, etc. as defined
serigs of AAL use cases. The financial analysis is completed from the point of wiew o
healthcare services funder, aged care services funder, or similar governmental or
governmental organization (e.g. the government in a state-sponsored systeim.”or possi
health management/health insurance company in a privately funded sysiem, a priva

gov
servi

This
(typi

population) to compare against an Alternate Scenario (the service or technology interven

for 4

electronic spreadsheet or other analysis tool) such as Réturn on Investment (ROI), Net Pre

Valu

This

hard

2 INormative references

Ther

3

3.1

For {

ISO
addr

Terms, definition$s.and abbreviated terms

rnmental organization financing delivery of home support or specialized transport
ces).

document is structured to provide a means of capturing data)for a Reference Sce
cally the current means of providing care, often known as /usual care', to the target pa

n economic comparison. Standard economic measures can be estimated (usin

b (NPV), and Payback Period of the investment,

vare or software).

e are no normative references in this document.

Terms and. definitions

he purposes-of this document, the following terms and definitions apply.

and (IEC maintain terminological databases for use in standardization at the follo
bsses:

ness
in a
f the
non-
bly a
e or
ation

hario
tient
tion)
J an
sent

document is applicable to all potential AAL services and AAL systems that may be
developed or the development and manufacture of any of the underlying components (wh

bther

wing

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

3.1.1
AAL
actio

service
n or function of an AAL system creating an added value for customers

EXAMPLE 1 Configuration and maintenance of AAL systems.

EXAMPLE 2 Assistant systems to support the home environment.

[SOURCE: IEC 60050-871:2018, 871-01-04]
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3.1.2
AAL
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user

person who uses or benefits from, or uses and benefits from, AAL devices, systems or services

[SOURCE: IEC 60050-871:2018, 871-02-05]

3.1.3
AAL

care recipient

person who receives and consumes AAL care services

3.1.
AAL
pers

3.1.5
AAL
pers

3.1.6
AAL
for <

Note
defini

Note
and th

Note
by an

Note
contrg

[SOU
been

3.1.7
rem

informal carer
bn who provides informal (or lay) services to the AAL care recipient

formal carer
bn who provides personal or homemaking services to the AAL care recipient

system
AAL services> set of interrelated elements as a whole and séparated from the environ

ment

to entry: A system is generally defined with the view of achieying a given objective, e.g. by performing a

e function.

P to entry: Elements of a system can be natural or man-made material objects, as well as modes of th
e results thereof (e.g. forms of organization, mathematical\methods, programming languages).

to entry:  The system is considered to be separated’from the environment and the other external sy
imaginary surface, which cuts the links between them and the system.

l to entry: The term "system" should be qualified when it is not clear from the context to what it refer
| system, colorimetric system, system of.units, transmission system.

RCE: IEC 60050-151:2001,.d451-11-27, modified — The domain "<AAL services>'
added. In the definition, "infa defined context" has been deleted.]

te monitoring

condjition monitoring and monitoring of persons from a distance by using telecommunicati

[SOU

3.2
AAL

RCE: IEC:60050-871:2018, 871-04-27]

Abbreviated terms
Active Assisted Living

nking

stems

, e.g.

has

NPV
ROI
CSF

NetPresent-Vatue
Return On Investment
critical success factors

4 General

4.1

Document objective

This document provides a framework and template for the economic evaluation of the
implementation of technology-supported home healthcare, wellness or AAL services. This
analysis is completed from the point of view of the healthcare system or services funder (for
example, the government in a state-sponsored system or possibly a health management/health
insurance company or Accountable Care Organization in a privately funded healthcare system).
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4.2 Economic evaluation process overview

4.21 Alternate versus Reference Scenario

The economic evaluation process proposed is a comparison of a Reference Scenario against
an Alternate Scenario, the AAL service or technology intervention, using a cashflow analysis

over an appropriate time period.

The Reference Scenario (also commonly referred to as a "base case" or "base scenario") is
typically the current means of providing healthcare or health services, often known as "usual

care", to the target patient population. This can be for a specific disease or more general

care

-l () 4l 1 1l £ ! : P At : 4 1 1 1 : =l
as p OUVIUTU Dy Uic Ticarticarc turiact prior U e AAL STIVILE UT 1CUTITTUTUYY UCITTY CUTTSTUS

The |Alternate Scenario describes AAL service or technology, the specific interventid
bendfits it hopes to achieve, and outlines the impacts on the delivery of healthcare. |
economic evaluation context, these impacts would typically be financial cost savings to 9
part(s) of the healthcare system.

In sgme interventions under consideration, the focus of benefits can bé almost entire
population health outcomes (for example, improved quality of life for'the AAL care recig
with Jimited or no financial benefits. In this situation, the expected-health outcomes shou

red.

n or
N an
ome

y on
ient)
d be

validated and the objective of the analysis becomes largely determining the net cost t¢ the

healthcare system of achieving these outcomes.

4.2.2 Time period for analysis

Whil¢ a five-year time period of analysis is very common, an appropriate time period shou
determined based on specific aspects of the proposed intervention. For example, if compon
of the equipment (hardware, software, etc.) require a significant investment and hav
expected seven-year lifecycle, then it may be'more appropriate to complete a cashflow ang
for the seven-year period.

4.2.3 The cost of money

This |cashflow analysis should alse include the "cost of money" or time value of money t
orgahization proposing the new service. This cost of money could be interest rate on a log
the grganization required to“invest in the intervention or setting up the AAL service. A st
definition would be the opportunity cost (forgone income) of the money invested in govern
bonds.

4.2. The economic or financial indicators

The proponent/of the intervention or introduction of the service will gather the appropriate
detalls of-the two (or more) scenarios and calculate standard financial measures (usin
elecfronicspreadsheet or other analysis tool). These measures should include, as a minir

d be
ents
e an
lysis

b the
n by
icter
ment

cost
g an
hum:

e Return On Investment (ROI) — the gain or loss generated by an investment relative to the

amount of money invested (typically expressed as a percentage);

e Net Present Value (NPV) — the difference between the discounted future cash flows fro
investment and the original investment amount;

m an

e Payback period — the length of time to recoup the initial investment in a project, product

development or service implementation.

A sustainable AAL service or intervention will have a positive ROl and NPV. The Payback Period
will vary based on the size of the initial investment required to implement the service and the

rate of economic benefits realized.
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4.2.5 Multiple Alternate Scenarios

Comparing multiple Alternate Scenarios is common. If multiple Alternate Scenarios are being
evaluated or contemplated, they should each be compared to the Reference Scenario, the same
economic indicators determined, and the different Alternate Scenarios compared to each other
on an economic sustainability basis using the financial indicators described above.

4.2.6 Risks and critical success factors

The term "estimated" is used intentionally above. While it is assumed that the evaluator will use
evidence-based inputs in the economic model to the greatest extent possible, as a forward-
looki i i i mmijarly,
t the

For igentified areas of uncertainty and critical success factors, the user of this template should

a) identify which inputs are the most sensitive in determining economic(t€sults and either try
reduce the margin of uncertainty in the values used in the calculation; or

b) cpnduct a sensitivity analysis by trying a range of potentialCvalues for these factofs to
determine if the level or risk is too high to continue, t{o;implement the intervehtion
(for example, a positive, sustainable project could turn intd¢a costly unsustainable seryice).

If a decision is made by the healthcare funder to implement a new service and/or underying
techmology, then special attention should be paid to themidentified critical success factors dprring
the implementation stages of the project.

4.3 Document structure and how to use the-framework

This|document provides a descriptive framework and a set of templates. It is structured|as a
step{by-step means of completing the_eyaluation process outlined above and coming to a set
of cgnclusions and recommendations.about the proposed intervention. Users should complete
the get of blank templates contained in Annex A while progressing through the descriptive
aspelct of the framework in the main body of this document.

Claupe 5 presents a format-for a summary overview or abstract (sometimes known gs an
Exequtive Summary) of the ‘AAL service, its analysis and recommendations.

Claupe 6 recommends a format for providing a descriptive overview of the AAL servig¢e or
interyention.

Claupe 7 describes a template for gathering the information required to complete the econjomic
evalyation, for both the Reference Scenario and the Alternate Scenario(s).

Clause 8 provides a means for calculating the economic and financial indicators.
Clause 9 describes critical success factors in more detail and proposes a set of considerations.

Lastly, Clause 10 suggests a format for developing final considerations and recommendations
which would be made as a result of the economic evaluation.

Annex A contains a set of empty templates for the user to complete an analysis.
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5 Overview of the AAL service and analysis results

Table 1 provides an overview of the AAL service or system, the existing problem or need being
addressed, and a short description of the expected benefits and financial impact. More detailed
information is developed and presented in Clauses 6 through to 10.

Table 1 — Overview of the AAL service

prob

em addressed

Element Description of entry
Title The name of the AAL service or intervention.
Sumpnary A short description of the AAL service or intervention.
Currént need or existing | Provide a short description of the need or the problem to be addressed by-the

intervention.

(For example, improved transportation or socialization among the aged population
high usage of the acute care facilities by chronic disease patients! high incidence
particular morbidity, or limited quality of life among a particulag-papulation.)

of a

Targgt Population — Describe the relevant characteristics of the addressable AAL “eare recipient population

Overyiew such as age range, health morbidities/conditions, geographic distribution, socio-
economic factors, addressable population size, etc.

AAL Bervice Description | Provide a short description of the AAL service and how it would be used by the AAL

(intefvention scenario) care recipients, their families (AAL informal carérs)if relevant, and the supporting
clinicians (AAL formal carer or healthcare professional).

Expgcted benefits Provide a short description of the expected non-economic value (e.g. improved
population health or wellness outcomges)‘delivered to the AAL care recipients and
sustainable economic value to the h€althcare system or aged care services system.

Finampcial impact Provide a short description of thefinancial impact of the implementation considerihg
factors such as total up-front investment required and financial result indicators sfich
as Net Present Value and Réturn on Investment if available.

Condlusion and As a result of the detailed analysis, state what conclusions have been drawn and ptate

recofnmendation(s) the recommendation for the implementation (or not) of the AAL service.

6 Detailed description of the AAL service or intervention

Table 2 provides a descriptive overview of the important aspects of the specific interveption
(e.g.l[remote patient monitoring or other tele-homecare or AAL service) being considered ip the
economic evaluation.
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Table 2 — Description of the AAL service

Factor

Details

Current need or existing
healthcare problem
addressed

Describe the healthcare problem, aged care need, or other assisted living need to
addressed (e.g. improving transportation or socialization among the aged populati
high usage of the acute care facilities by chronic disease patients, hospital

overcrowding, high incidence of a particular morbidity, or limited quality of life among

a particular population).

be
on,

Target Population —
Description

Describe the relevant characteristics of the target population (patients, aged
population, physically challenged, etc.) such as age range, health
morbidities/conditions, geographic distribution, socio-economic factors, etc.

Tn a research project, members of the conirol group and experimental (interventio
group would be members of this population.

=4
=

Refefence Scenario

Describe the current situation or "usual care"; how the assisted living problem is
currently addressed, or healthcare service provided, standard care pathway, etc.

AAL Eervice description
or Infervention to be
evalyated

Describe the proposed service and how it would be used by the AAL\&are recipien
their families (AAL informal carers) if relevant, and the supporting carers or clinici
(AAL formal carer or healthcare professional). An overview of @hy“technology
deployed should be provided, the length of the deployment (ifishort term) and the
specific clinician or user interventions required.

ts,
hns

Desdription of Expected
Bendfits

Provide an overview of the expected non-economic value (improved population hg
or wellness outcomes) delivered to the members of the'target population and
sustainable economic value to the healthcare system (e.g. reduced hospitalizatior
and/or in-patient days, reduced homecare nursing’visits, etc.).

alth

]

Patignt Population — The maximum number of patients (AAL care_recipient) that could be addressed by the
Overgll Size AAL service within the proposed scope.of the patient population described above.
Patignt Population — Identify how many patients (AAL cdre recipients) the intervention proposes to addfess
Addressed by the (specific number or percentage of the identified patient population) distributed ovgr
Interyention the years of the economic evaluation period.

Length of Evaluation The number of years considéred in the economic evaluation (five years is typical)

7 The non-financial benefits of the AAL service

7.1 | Overview

Claupe 7 captures a description of the non-financial benefits provided by the AAL senvice.
Thege benefits follow-aspects of the Quadruple Aim [2] and each area may or may n¢t be
applicable to the spgcific implementation of the AAL service.

7.2 | Improvingthe health and wellness of the population
The pvaluation team should assess and describe the potential positive effects on the health of
the Qroader population, at least those for whom the AAL service will be deployed, the AAL|care

recipients. A non-exhaustive list of potential population health benefits includes

e longer population lifespan;

e improved quality of life for a number of years across the population;

¢ reduced incidence of acute or chronic diseases or personal impact of chronic disease;

e improved target population safety;

e improved target population mobility or transportation, communications or socialization;

e improved efficacy of the healthcare services delivered (which may or may not also have an
economic sustainability impact);

e improved collection of healthcare and population data which will assist in the planning of
the healthcare system and services delivery.


https://iecnorm.com/api/?name=0eecd4d871a2b440f555cf74fb7787f8

IEC SRD 63234-1:2020 © IEC 2020 -13 -

NOTE Reduced usage of healthcare services by the AAL care recipients may be noted here, but resulting reduced
costs are identified in the financial analysis in Clause 8.

7.3 Improving the patient experience with healthcare or wellness services

The evaluation team should assess and describe the potential positive effects on the experience
of the AAL care recipients, as well their caregivers or AAL informal carers. A non-exhaustive
list of potential population benefits includes:

e reduced usage of healthcare services by the AAL care recipient, not from a cost impact, but
as an AAL care recipient experience improvement (for example fewer appointments to
attend);

proved ability to access services and reduced wait times to receive healthcare or(re|ated
ajged care services;

o feeling that the AAL care recipients own health has improved, also known' as “pdtient
reported outcome measures’;

e ¢liminating the need to travel to receive care services (for example, byMow receiving|care
their home rather than in a care clinic or hospital);

¢ reduced length of stay in hospital or other care settings resulting.in_faster return to wgrk or
her personal life activities for the AAL care recipients (which-will" also have an economic
pact on the healthcare system);

e glbetter understanding of the care services being provided:and the expected outcomes|from
the care;

e reduced strain on the AAL care recipients' family members, AAL informal carers, becjpuse
of the assistance provided through the AAL service.

Imprpved AAL care recipient and family (AAL informal carers) experience with the healthgare,
aged care, or assisted living systems is usually measured through self-reported feelings of
satisfaction or other experiences with these.systems, often captured through AAL care recipient
experience surveys.

7.4 | Improving the work life of healthcare workers

The ¢valuation team should assegss and describe the potential positive effects on the experignce
of the workers in the healthcare system impacted by the AAL service. These workers mgy be
healthcare professionals (forexample, physicians, nurses, therapists) and/or AAL formal carers
(pergonal support workers; personal attendants, etc.). A non-exhaustive list of potential benefits
to hgalthcare workers includes:

[ ]
(/2]

mplified diagnosis and treatment of the patients;

°
D

lasier-tosuse technology supports the delivery of healthcare or other care services, resylting
n impreved (self-reported) user satisfaction;

e redaced injuries or potential for physical or psychological injuries that would be avoided by
the I foss] ls (¢ ! i I f hack iniuries f liftihg of
heavy care recipients);

e improved personal productivity (which may or may not have resulting economic benefits);

e improved satisfaction in the ability to deliver healthcare, personal support, or other services
to patients;

Improved healthcare professional and AAL formal carer experience with the AAL service is
usually measured through self-reported feelings of satisfaction with the service or technology
and their ability to deliver care, often captured through user (AAL user) experience and
competency surveys.
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8 The financial/sustainability analysis

8.1

Gathering the financial analysis cost data

Clause 8 provides aspects for consideration in the development of the Scenario costs, both
Reference Scenario and the Alternate Scenario, for services in the Active Assisted Living
domain. Because AAL services generally involve health and wellness, they generally include
aspects of healthcare services delivery and in the Alternate Scenario include the costs of the
AAL technology and service implementation (as well as the, hopefully lower, healthcare delivery

costs).

Not

Refefence Scenario,

tech

8.2

Com

cons

=)

o f
c

All a

Il of these costs will be relevant to all AAL services, and perhaps there will be additf
costg not identified. In addition, while current technology costs have not been considered’
it is possible that they should be included to provide) the

reprgsentation of the current healthcare costs (e.g. if the Alternate Scenario eliminates {
ology costs).

Reference Scenario costs

plete Table 3 describing the costs of the current healthcare delivery processes fo
healfhcare problem to be addressed. The factors identified below are for the evalug
deration but:
ot all may be applicable to the AAL service or care scehario addressed,;
additional factors that are as or more relevant should’ be identified;

the AAL service or intervention is unlikely to impact (increase or decrease) any indiv
pst factor, then it may be ignored.

ssumptions and sources of the informatiofRbelow should be noted.

Table 3 — Reference Scenario healthcare costs

onal
h the
best
hese

I the
tor's

dual

Department Visits

Cost Factor Measure or Value Description
Periof for Annual or per menth The period of time over which the data is measured and {ised
Measpres in the analysis. Annual measures are the most common.
In-patient Number in.period The mean number of times the targeted population are
Hospltalizations admitted to a hospital for care.
Length of stay (LOS) — total or [The number of days the measured population spends in &
average days hospital, typically the mean number of days per admitted
person is used, but the total number of days may also be
used.
Cost per in-patient day The mean cost per day of treating the person in the hospjtal.
Cost of Procedure (e.g. If a specific care procedure is required (e.g. a hip
aperation) replacement) this is the typical cost of the procedure as
determined by the funder (typically the cost to the hospital or
as billed to the funder by the hospital).
Emergency Number in period (e.g. annual) |The number of times the targeted population visits a hospital

Emergency Department (ED) for care.

Cost per visit (average or total
costs)

The mean cost per ED visit as determined by the funder.

Remote visits or
clinician support (if
applicable)

Number in period (e.g. annual)

The number of times the targeted population receives a
remote visit (e.g. via two-way voice or video communications)
by a healthcare professional.

Cost per visit (average or total)

The mean cost of the remote visit by the clinician.

OR (an alternate
way to calculate
remote visit costs)

Number of Full Time Equivalent
Employees (FTE)

The number of healthcare professionals and/or AAL formal
carers paid for by the funder to provide care to the population
targeted by the AAL service.
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Cost Factor

Measure or Value

Description

Cost per FTE (salary, benefits,
facilities, support, etc.)

The mean cost of the people providing the care. This cost
should include all costs including basic salary, cost to provide
applicable benefits (e.g. healthcare insurance, pension
contributions, etc.) and supporting infrastructure costs such
as information technology and dedicated office space (would
not include clinic or hospital space which would be included
above).

Home visits

(This should be
identified for each

Number in period

The number of times an AAL formal carer visits the patient in
the home to receive healthcare services (medical or personal
support).

£ | H-P
type pf-etintetanerrcosTpervistime) THe mean cost 1o the tunder 1o provide nome visits
home| care worker
impagted.) Travel expenses of clinicians |The mean cost paid for travel expenses of the healthcare

(time and/or cost)

professionals or AAL formal carers to provide healthcare
service in the home.

Primgry care
physigian visits

Number in period

The number of times a member of the targeted populatio
visits their Primary Care Physician (healthcare professional
providing primary healthcare services))

Cost per visit (average or total)

The mean cost per visit (or total costs for all visits in the
period) paid for by the funder for the primary care visit.

Specfialist
physigian visits

Number in period

The number of times a member of the targeted populatio
visits a specialist Physician)(a healthcare professional
providing specialty medical or health services).

Cost per visit (average or total)

The mean cost penrvisit (or total costs for all visits in the
period) paid for by the funder for the specialist healthcarg
professional «isits.

Deferral of
admigsion to long-
term gare

Number of days deferred

is
hs a

The numbertof days a member of the targeted population|
kept at.home, out of a long-term care home (also known
nursing home), as a result of services under the current
services. This value is rarely required in the Reference
Scenario.

Cost per day in long-term cafe

The mean cost per day paid by the funder of caring for a
member of the target patient population in a long-term cafre
home (nursing home). This would not typically include anly
costs as borne by the member of the population to be a
resident of the long-term care home.

Other To be determined Any other possible relevant cost factors to the care provigled
in the Reference Scenario that would be impacted in the
Alternate Scenario should also be identified. Costs not lijely
to be impacted may be ignored.

8.3 | Intervention/Alternate Scenario costs

Tablg 4 captures the one-time and ongoing operational costs of the intervention/AAL servife or

ology deployed for the AAL care recipient population.

Identify and quantify those faftors
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Table 4 — Alternate Scenario AAL service implementation costs

Cost Factor

Measure or Value

Description

Central installation

Hardware costs
(one time or annual)

The cost of computing and networking equipment in the AAL
System at a site to provide the AAL service. These costs may
be the initial purchase costs or may be determined on an
annual basis (such as in a case where the equipment is
leased).

Software costs
(development or license
purchase costs; one-time)

The cost of software in the AAL System at a site to provide
the AAL service as paid for by the AAL service Provider. This
may be the purchase costs of the software or the full
development costs if developed by the funder

Annual software support
and maintenance

The annual cost paid by the AAL service Provider toymaintain
and provide support for the software (may be an aghual
licensing fee to a software vendor or the cost of people t
maintain the software).

Data network costs (annual)

The cost paid by the AAL service Providerfor networking
services (typically public Internet access|but may also in
private networking costs).

lude

Facility costs (annual)

The costs (typically annually) paid by the AAL service
provider for the building real estate to house the AAL Sygtem
components and related personnhel (e.g. AAL Operators ¢
AAL formal carers) to pravide the AAL service.

=

Serv|ce
implgmentation
costg

Project team

The fully loaded costs\of’the project team members to
develop and implement the AAL service (e.g. project
management, process designers, healthcare professiona
doing clinical-désign, documentation developers, and
trainers).

Clinician training

The costo provide training to the healthcare professiondls
and/of\AAL formal carers who will be the users (AAL usefs)
of the AAL service.

Per gatient (AAL
care [recipient)
Costp

Number of patients —
enrolled annually/per period

The number or AAL care recipients who will be newly enrolled
in each of the periods (typically annually) once the servide is
implemented.

Per-patient hardware

Cost of hardware deployed at each AAL care recipient's fljome

or other location.

Per-patient software licence

Purchase cost of software deployed at each AAL care
recipient's home or other location (if licenses).

Installation and set-up costs

Cost to send a person (e.g. an AAL Technical Assistant) fo
install and configure the home installation (if not installeq by
the user or their family).

Data network (internet or
cellular if provided by funder
— per patient or per
patient/annual)

Annual or monthly internet access costs per each AAL cdre
recipient but only included if paid for by the AAL service
Provider (i.e. if the AAL care recipient already has intern¢t
service and this is used then there are no additional costp).

Support costs (software and
hardware maintenance

Annual or monthly costs to support each user. This could
include annual software maintenance fees or costs for ¢

technical support, etc.)

centre support personnel (e.g. if an AAL Technical Assistant
is hired for each 200 patients, then the cost would be 1/200
of the Assistant's fully loaded cost).

Discharge costs (pick-up
and refurbishment of
equipment)

The cost to uninstall and pick up any equipment deployed at
the AAL care recipient's home or other location if required.

Other (Describe)

Include any other possible relevant cost items to the
deployment of the AAL service not already identified above.
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8.4 Intervention/Alternate Scenario health system costs

Table 5 is similar to Table 3 but should be completed to reflect the healthcare services costs
for the AAL care recipients (patients in the group for whom the service has been or will be
deployed). Where significant changes in the values are expected, evidence should be provided
if available (and noted in the Bibliography) of the effectiveness of the intervention in achieving
these changes.

Net reduced healthcare system costs (overall or per patient) represent the economic benefits
of the AAL service.

Table 5 — Alternate Scenario health system cost factors

Cost Factor Description
Perigqd for measures Annual (or monthly) See Table 3
In-pgtient hospitalizations Number in period (e.g. annual) See Table 3
Length of stay (LOS) — total or See Table(3

average days

Cost per in-patient day See Table 3

Cost of Procedure (e.g. operation) See Table 3

Emefgency department visits Number in period (e.g. annual) See Table 3
Cost per visit (average or total) See Table 3
Rempte visits or clinician support (if | Number in period (e.g. afnual) See Table 3
applicable)
Cost per visit (average.or total) See Table 3
OR (pn alternate way to calculate Number of Full Time Equivalent See Table 3
remagte visit costs) Employees (RTE)
Cost per ETE (salary, benefits, See Table 3
facilitiesysupport, etc.)
Homeg visits Number in period See Table 3
(ThIS should be identified for each Cost per visit (t|me) See Table 3
type of clinician or home care
workpr impacted.) Travel Expenses of clinicians (time | See Table 3

and/or cost)

Primgry care physician visits Number in period See Table 3
Cost per visit (average or total) See Table 3
Spedialist physician-Visits Number in period See Table 3
Cost per visit (average or total) See Table 3
Defefral’ of-admission to long-term Number of days deferred If the AAL service allows the AAL
care care recipients to remain in theif

own homes fonger before being
admitted to a long-term care home,
the mean number of additional days
each AAL care recipient remains in
their home should be included.

Cost per day in long-term care See Table 3

Other To be determined See Table 3
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9 Cashflow analysis and calculating the financial indicators

9.1

A simple cash flow analysis

Table 6 provides a very simple cash flow analysis template for the calculation of the financial
evaluation indicators.

NOTE The Cash Outflow section of Table 6 includes the following entries by default (based on Table 3, Table 4 and
Table 5), but categories of costs may be edited to identify additional categories and remove those that are not

relevant.

res.
o

nf tha tamnlatg ro
Use pfthoe-templat

Q

m—h

)

osts to be entered for each year in the analysis be they one-time costs (typically i
irst year) or annual costs (each year). These may be:

OLLLL
regoTe

One-time costs such as hardware and software costs, development and ‘deploy
team costs would be entered in the first year.

Annual maintenance costs for the central installation and central networking costs W
be entered for each year of the analysis.

The average number of AAL care recipients (patients) for whem the service is depl
each year should be considered carefully. For example, i/ the capacity for the
service Provider is to install equipment to 100 AAL care,recipients a month, resulti
1 200 installed at year end, then while total cost of per patient equipment will be
amount required for all 1 200 AAL care recipients;* the average number of pat
installed in the first year is only 600 so annualized costs (e.g. Internet access
support) would be calculated on this averageyinstalled basis. In the second year,
another 1 200 installed over the year, the.average number of AAL care recipier
1 800 (the 1200 at the previous year end-plus the 600 average installed for the se
year).

Per-patient costs of hardware and software in each year would be the unit cost of
multiplied by the number of AAL care recipients for whom the service is newly depl
in that year.

EXAMPLE 1 If hardware costs are'$200 and software costs are $100 and there are 1200 patients def
in that year, then the annual yalues are $240000 and $120000, respectively.

Not all years may have,newly deployed AAL care recipients, they may all be broug
in the first one of two years; in such cases, future annual values of per patient
would be nil.

Similarly, pef patient annual network costs would be based on the annual costs
patient multiplied by the average number of AAL care recipients installed for the ye
accordance with the paragraph c) above).

EXAMPLE 2 If the annual internet access cost per patient is $1 000 per year, the first year's costs
be $600 000 and the second year's costs would be $1800 000.

h the
ment
ould

pyed
AAL
ng in
that
ents
and
with
ts is
cond

pach
byed

loyed

Nt on
osts

per
ar (in

ould

Up to seven years are available in the spreadsheet, although many evaluations

only

consider five years.

e Cost Avoidance/Savings to be entered in each year in the lower part of Table 6 are the
following.

h) Annual savings of Hospital Inpatient costs, Emergency Department avoidance cost
savings, etc. as determined from the differences in the Table 3 Reference Scenario and

Table 5 Alternate Scenario value tables above.

These annual savings would be the difference between the Reference Scenario Costs
of the usual care (8.2) pathways and the Alternate Scenario costs considering the

intervention of the AAL service (8.4).
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j)

These annual costs are calculated by determining the annual savings per AAL

care

recipient (Reference Scenario Cost minus Alternate Scenario costs) and multiplying by
the average number of AAL care recipients for whom the AAL service is deployed in that

year.

EXAMPLE 3 Continuing with the example calculation in c) above, if the annual hospital inpatient savings

are $5 000 per year, then the total savings in the first year would be (600 x $5 000) or $3 000 000.

It is possible that there will be no healthcare system savings, the costs of delivering

healthcare services in the Alternate Scenario may be higher than the Refer

ence

Scenario. This may be acceptable if the funder is willing to incur the up-front costs and

increased annual costs in order to achieve other AAL service benefits such as impr

haoalth _of tha nongdatinns A~y tha ey nad nationt Aviarian~ Lf _panliinla Alds

oved
nate

¢ The financial "Cost of Money", typically the cost for the funder to "borrow" the”mon
implement the new service, or the minimum Return On Investment required.of the inve
I the return on investment foregone by not investing in another opportunity) This is typ

0

a

cpnditions. Typical values might be in the 2 % to 15 % range.
g

alculating the Annual Net Cashflow is completed at the bottom<ef-the spreadsheet.

oot O e P opPTatoTT O e P ov o pPpotCTit— CApP T oo T 1T ot o7 rte

Scenarios are being compared, then the most financially valuable scenario is-the
with the least increase in costs.

percentage interest and will vary by funder type, by country and‘by”global econ

one

by to
stor,
cally
omic

For each year, the individual line items are added ter calculate the Cash Oujtflow

subtotals.

For each year, the individual Savings line items arfe added to calculate the suk
annual Cost Savings.

The Annual Cashflow is calculated by subtracting the Cost savings from the
Outflow subtotal.

The Net Cumulative Cashflow is determined by adding up the Annual Cashflows t
year specified.

total

Cash

b the
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Table 6 — Cash flow analysis table

AAL service financial evaluation

: NAME

Year 1 Year 2 Year 3

Year 4

Year 5

Year 6

Year 7

TOTAL

Cash outflows 2019 2020 2021

2022

2023

2024

2025

Central — Hardware costs

Central — Software costs

Central — Network costs

Service implementation

Per-

batient costs — HW

Per-

pbatient costs — SW

Per-

batient costs — Network

Per-

batient costs — Install

Per-

batient costs — Support

Per-

batient costs — Discharge

Othd

r

Totgl outflow $0 $0 $0

$0

$0

$0

$0

$0

Savi

hgs — In-patient

Savi

hgs — ED

Savi

ngs — Home visits

Savi

hgs — Primary care

Savi

hgs — Long-term care

Othd

r

Cos

savings $0 $0 $0

$0

$0

$0

$0

$¢

Ne

-

pnnual cashflow $0 $0 $0

$0

$0

$0

$0

$¢

Ne

—_

Cumulative Cashflow $0 $0 $0

$0

$0

$0

$0

Tabl
calcd

market that can also be)used in the evaluation.

A no
calcd
cons

stent.

9.2

Financial indicators

b 6 may be created in~an electronic spreadsheet with the formulas below entergd to
late the Economic. Indicators. There are other financial analysis tools available onf the

e on currency: although the text above uses 'dollars' and '$' in the examples, the fingncial
lations may be made using any currency (e.g. euros, yuan, yen) as long as all valueg are

The key financial indicators which summarize the financial value and investment risk of the AAL

servi

ce are described in Table 7.
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Table 7 — Financial indicators

Financial indicator

Description

Return on Investment
(ROI)

The gain or loss generated by an investment relative to the amount of money invested,
typically over the full analysis period. This is described as a percentage, for example,
an ROI of 200 % will provide a financial return of twice the invested costs (after annual
operating costs) in current year currency.

For a conservative estimate, the value is calculated by subtracting Total Cash Outflows
(“TCO”) from the Total Cost Savings (“TS”) at the end of the study period (last column in
Table 6) and dividing by the absolute value of the Total Cash Outflows (“TCO”), or

IS -TCO
ICO

ROI =

A slightly more accurate value (and generally higher) would use only the upfront'ong-
time costs of the AAL service implementation in the Denominator rather thantatal Jash
Outflows considering future year cash outflows as operating costs rather thanthe initial
investment.

Net Present Value
(NPV)

D

The total amount (e.g. dollars, euros, etc.) of the annual cashflows from:AAL servic
where future year cashflows are discounted back to the 'present year_value' based ¢n
the number of years in the future and the 'cost of money' value @ssufmed in the studjy.

PV = Present Value of a future year cashflow

NC = Net annual cashflow in a year = Total Outflow - Cost\Savings

R = Cost of money or discount rate

Y = years in the future

Each year's present value of the cashflows is:

NC
(1+R)"
The Net Present Value is the sum total'of'the Present Value for each year.
NPV =:\Sum][ PV,, PV, ... PV;]

Microsoft® Excel®? contains a built-in function to easily calculate NPV:

=NPV(Cost of\Money, Cashflow Year 1, Cashflow Year 2, ...)

where each year is entered through the full analysis period (e.g. seven years
in Table 6).

PV, =

Payback Period

The length of time.torecoup the initial one-time investment (e.g. development costs,
equipment purchases, etc.) in a project, product development, or AAL service
implementatioh.. This is when the Net Cumulative Cashflow in the final line of Table|6
becomes a-positive value and is usually calculated in (fractions of) years.

For example, if the Net Cumulative Cashflow becomes positive 18 months after the
initial Service is created and deployed, then the Payback Period is 1,5 years.

Total One-Time
Invegtment

The.total amount of invested funds to bring the first patient onto the service. This is
calculated separately by adding up the initial year (or occasionally a couple of year
one-time costs identified in Table 4.

~

This value is important because with greater upfront, one-time investment, there is
greater financial risk if the AAL service does not achieve the expected healthcare
service delivery cost savings or improved population health outcomes.

©
lod |

his infofrmation is given for the convenience of users of this document and does not constitute an endorsement
y JEC-of the product named. Equivalent products may be used if they can be shown to lead to the same results.

10 Identifying risks and critical success factors

This section should be completed by identifying the Critical Success Factors (CSFs) and Risks
of implementing the AAL service or technology.

e Critical Success Factors — are those elements in the implementation of the service that are
critical to achieving the economic outcomes (or other outcomes such as population health)
in the implementation or operation of the healthcare and AAL service. These may cover a
wide range of considerations such as cost components, patient adoption and acceptance,
quality or usability of the technology, etc.

e Risks — are uncertain conditions or possible events that will have a negative effect on the
service implementation project outcome if they occur.
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Critical Success Factors

I BNl El E T b

Implementation or Operational Risks

OT =T 1T

O

11 Developing conclusions and recommendations

11.1| Developing conclusions

Basgqd on the financial evaluation completed by following the steps in this document,|plus

evalyations of the other factors in the QuadruplelAim (improvements in the health of the
popxllation, improvement in patient experience, improvements in healthcare worker experiepce),
complete the following table by selecting the most'appropriate answer.

Is implementing the AAL service or technology financially sustainable? Choose one of:
— Is sustainable

— Is NOT sustainable

The financial impact of implementation; Choose one of:
Increases cost to the system
Breaks even

Decreases cost to the system

Do thle non-economic benkefits (e.g. patient quality of life, mortality rates) Choose one of:

outwpgigh the net present value of the service? Yes

No

The fisk levehof not achieving the health and financial outcomes of the Choose one of

planped AAL service implementation is:
Low

Medium
High
Very High

11.2 Recommendations

Based on the financial and non-financial evaluation captured herein, the evaluator will
recommend one of the following options (select one).
a) Continue with the implementation or expansion of the deployment of the AAL service.

b) Continue with a controlled expansion of the service and conduct a follow-up financial
evaluation based on a greater AAL care recipient user base.
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c) Cap the current AAL service operation with existing AAL care recipients, reducing the
service scope as patients are discharged.

d) Discontinue the AAL service or its implementation immediately as other projects,
technologies or services will likely have a greater benefit to the patients and the healthcare
system.

The above recommendation is based on the evaluation and financial sustainability of the service
within the healthcare system. However, other factors should be considered (for example,
efficacy of the proposed solution, health human resource availability, amount of investment
required) when making a final overall recommendation to continue or proceed.

Othefr comments and considerations should also be noted as part of the recommendationg.

Other Considerations:
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Annex A
(informative)

Financial evaluation data templates

A.1  Overview of AAL service and analysis results

Table A.1 is a template of Table 1 in Clause 5.

Table A.T — Overview (template)

Element Description of entry

Title

Summary

Curré¢nt Need or existing problem addressed

Targgt Population — Overview

AAL Service Description (intervention scenario)

Expgcted Benefits

Finampcial impact

Condlusion and Recommendation(s)

A.2 | AAL service description
Tablg¢ A.2 is a template of Table 2 in Clause 6.

Table A.2 — Description_of the AAL service or technology (template)

Factor Details

Healthcare problem addressed

Basg Scenario

Interyention/Service Description to be evaluated

Desdription of Expected Benefits

Patignt Populatien — Description

Patignt Population — Overall Size

Patidpt-Roputation Addracscad by tha lntarvantion
[Soa pHratHeh ~aatres E—y—+Re—rhte-ehRtHeh

Length of Evaluation
(in years)

A.3 Reference Scenario — health system cost data

Table A.3 is a template of Table 3 in 8.2.
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Table A.3 — Reference Scenario healthcare costs (template)

Cost Factor Value
Period for cost data Annual (or monthly)
In-patient Hospitalizations Number in period (e.g. annual)

Length of stay (LOS) — total or average
days

Cost per in-patient day

Cost of Procedure (e.g. operation)

Emefgency Department Visits Number in period (e.g. annual)

Cost per visit (average or total)

Rempte visits or clinician support (if Number in period (e.g. annual)

applicable)
Cost per visit (average or total)

OR Number of Full Time Equivalent Employees
(FTE)

Cost per FTE (salary, benefits, facilities,
support, etc.)

Homg visits Number in period

(Thig should be identified for each type of Cost per visit (time)
clinigian or home care worker impacted.)

Travel Expenses of-clinicians (time and/or
cost)

Primary care physician visits Number in period

Cost per yisit (average or total)

Spedialist physician visits Numberin period

Clost per visit (average or total)

Defefral of admission to long-term care Number of days deferred

Cost per day in long-term care

Othef
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