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Executive Summary
Aim

The aim of this report is to present findings from research undertaken into the use of sensor data,
available today, and mapped alongside current interRAI assessment data, to demonstrate the viability
of data collected from sensors in a home (external) environment from a clinical setting. The rapid
development of sensor use in health care provides an opportunity to combine sensor use in the home
with interRAIl health assessments to improve health outcomes.

Methods

A scoping review of published literature for sensor use in the home was conducted together with an
environmental scan of commercial sensor systems available in NZ to determine what was already
known about using sensors for health assessment and ascertain what new requirements, features,
functionalities and processes are needed to make the best use of sensors in the home of older adults
for health assessments. This was followed by a three-step modified Delphi method to map interRAI
assessment items to sensor use to determine that such a mapping was possible, and to suggest
potential sensors for use in the home of older adults.

Findings

The sensor literature review and environmental scan revealed that there is limited objective high-
quality evidence to support the use of sensors in health care. That is not to say that sensors may not
be useful in health care rather that the evidence is limited. The majority of evidence is either
experimental, based on algorithm testing, with small sample sizes, or a pilot project. Some clinical
trials exist but the number is small. Some clinical trials do not involve older adults, and none use
sensors for health assessments for the older adults. Very few real-life RCTs exist, however as most of
these are in recent years, this area is maturing. Therefore further research into real-life use of sensors
to support care for older adults at home is needed.

Sensors

Sensors have a role in rehabilitation, monitoring of vital signs, monitoring of location and falls, aide
memoirs for medication and activities of daily living, supporting activities of daily living, improving
communication with informal carers and health providers. They may be of use in the psychosocial
aspects of health as well as the physical aspects and have proved popular with some older adults.
However, sensors have been shown to be of variable sensitivity and specificity, poorly designed, bulky,
lack encryption of data, lack interoperability and have significant battery life limitations. In particular,
sensor systems lack quality clinical validation. Interestingly, smart clothing can use miniature sensors
and have high levels of reliability most likely due to good contact with skin. Ambient sensors may be
able to be connected to a permanent power supply, but wearables ideally should last for long periods
of time before needing recharging or battery changing but at the same time have to be small. This is
a significant barrier to increased use of wearables but there is ongoing research to reduce power
consumption and battery size of wearables or to provide alternative sources of power such as through
body heat or motion or other electrophysiological processes.



Many health-related sensor systems are combinations of different sensors used together, as in
ambient assistant living (AAL) systems. AALs used with wearables, and indeed with robots and multiple
sensor deployment is the commonest use of sensors. Sensors can be used for short-term use and be
removable, such as small motion detectors or wearables, or can be permanently installed in a home,
such as cameras fixed to the wall or wired smoke detectors. This multiple use of sensors serves to
increase the range and type of data collected and analysed and hence increase the range of purpose
for sensors.

The majority of robotic sensor systems are still undergoing development so have not been extensively
tested in real-life situations or demonstrated a positive impact on health outcomes. Robots can be
divided into those that mainly provide companionship and close physical contact (pet or social robots)
and those that have some functionality to move and manipulate objects in the environment (carry,
move, pick up items, support ADLS, provide navigation or medication reminders).

Sensors do not have to be designed to be recognizable as sensors. Wearables can be inserted into
items of everyday use, for example: necklaces, pendants, bracelets, rings, belts, socks, shoes have all
been used in studies. Ambient sensors can similarly be inserted into other items usually seen in a
home, for example smart plugs, smart light bulbs, gaming systems like Kinect and Wii, smoke alarms
and could also be amusing — such as a sound sensor inserted in a rubber bath duck in the bathroom
to detect water running.

Providing low cost, easy to use, adaptable, secure, culturally acceptable sensors that add value to
existing everyday items and that can be selected by the older adult will increase compliance and
acceptability by older adults.

interRAI data

Data input into interRAI health assessments is currently from multiple sources, in multiple formats,
high volume, based on self-reported recall, on paper and time consuming to collate and enter into the
online assessment form. A lack of operability prevents data that is in digital format from being used,
with the exception of the NHI.

Sensors can be used to improve data input for interRAI assessments. Some assessment items are,
however, complex and difficult. Those items that are most difficult for the assessor to access were
also the same items where it would be difficult to introduce sensors to provide input data. In these
situations, providing sensor data to the assessor who would then use their clinical judgement would
enable the assessor to complete these items in a more efficient and effective manner. This report does
not suggest that clinical judgement should be replaced with clinical decision support systems (CDSs),
rather that data be presented in a more effective and efficient manner and of higher quality, to the
assessor such that they may then use their clinical judgement with the aim that the outputs of the
algorithms will be more accurate and hence the care planning leading to better health outcomes.

Sensors could play a role at any step in the assessment process, from pre-assessment, to providing
support care and monitoring of health outcomes after the assessment is completed. Changes to the
assessment process would increase efficacy and effectiveness of assessments.

Technical data concerning existing commercial sensors systems was absent from the public domain
hence it was not possible to assess their ability to provide data for interRAl assessment.
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A major theme of the literature review was that research studies conducted on sensor use are mainly
experimental, with small sample sizes and based in residential care providing limited evidence that
sensor use improves health outcomes. Of major concern though is that sensor systems lack quality
clinical validation. They must be tested and validated by health providers in real-life situations. This
could be addressed by supporting real-life clinical studies on the use of sensors in the care of the
elderly.

Next steps

Based on work undertaken for this project, a 2-tier approach to a minimum sensor package for homes
is recommended. If the older adult lives with others, then their needs and wishes such as privacy need
to be taken into account.

Tier 1: this would consist of simple wearables, such as acclerometer, barometic pressure/altimeter,
gyroscope in different designs plus simple PIR motion detectors appropriately located — opened door,
moved into room, turned on light or radio plus self-competed online health assessments and screening
tools by older adults and/or informal carers plus temporary ambient cameras could be installed for 3
days for improved assessment of iADLS and ADLs.

This can be be used for pre assessment data gathering and screening, leading to early identification
for assessment, and early detection of declining health but also for a feeling of security, reduced
loneliness and improved interaction with their support network. This would connect the informal
network with the older adult so that a system was already in place for when/if the health of the older
adult declines. Tier 1 would be scalable by the addition of wearable and ambient sensors as health
needs change with more frequent screening tool use by health providers to detect early deterioration
in health status.

Tier 2: this would consist of fixed ambient cameras or movement detection by radar or audio and
continuous monitoring with selected wearables and ambient sensors based on a formal needs
assesment by a registered health provider, such as occupational therapist or interRAI assessor. More
complex data processing would be required which would include protection of privacy, pattern
recognition and Al such as fuzzy logic and rules-based reasoning with alerts of abnormal events. Whilst
data collection could be continuous, the processing output could be exception based, summarised, or
otherwise aggregated for ease of viewing. Skin care concerns are more important in frailer older
adults.

This tier would be for older adults with high levels of fraility, requiring support for iADLS and ADLS,
cognitive problems, unstable health conditions, frequent falls, frequent ED visits or hospital
admissions. Tier 2 adults may be willing to trade privacy for security and reassurance of help arriving
from continuous monitoring.

Like Tier 1, Tier 2 can be be used for pre assessment data gathering and screening, leading to early
detection of declining health but also would determine the level of support needed and ensure it was
provided when needed. Again, like Tier 1, Tier 2 would provide a feeling of security, reduce loneliness
and increase interaction with support network, and bring health providers in the circle of care. Both
Tier 1 and Tier 2 would include checks to ensure informal carers are not being overwhelmed. Any
changes to the interRAI health assessments or data input methods and process must have the aim not
only of creating an end-to-end digital system with benefits such as reduction in transcription errors,
having the right information at the right time, and time savings, but of improving health outcomes.



Limitations

The main limitation of the report is that sensors are a fast-moving area with new sensors being
developed all the time. The sensors and their use discussed in the report could be superseded by
future development. There was very little published research found on health assessments and
sensors with older adults so findings presented may not be strictly applicable to the scope of the
project as age and purpose of health assessments was removed to find published literature on sensors
in health.

No observations of real time interRAIl health assessments were conducted and no older adults and
their informal carers, assessors and other data end users, such as hospital elder care services or
primary care providers, were consulted in the preparation of this report. Arranging for this to occur
would enable triangulation and increase the validity of the project findings, this may also reveal new
findings.
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Recommendations

It is recommended that the existing interRAl assessment process be enhanced by the use of sensors
in the home (external) environment of older adults.
It is suggested that the following actions be taken:
1. Provide a digitally capable system end-to-end
a. Ensure interoperability with existing datasets
b. Increase use of digital technologies that can provide data other than sensors
c. Increase digital and health literacy of assessors, older adults and their carers
d. Ensure culturally acceptable system end-to-end
e. Determine ownership/guardianship of data collected by sensors
2. Investigate specific sensor acceptance by older adults
a. Ensure sensors selected meet user requirements and are scalable and flexible to
permit personalisation
b. Add value to existing everyday items and technologies
3. Make changes to the interRAl assessment process
a. Introduce screening in primary care/home/informal carers
b. Move timing of assessments in relation to health status/needs/stage of life
c. Introduce self-assessments via tablet or similar
d. Expand the assessor workforce
e. Provide mechanisms for informal carers to warn if they are starting to feel
overwhelmed
4. Use interRAl output data to provide care support and monitoring of health outcomes
5. Access commercial sensor systems for sensitivity/specificity/user acceptance/health
outcomes supported
6. Deploy as two-tier system of sensors, with support for informal carers provided in both tiers
a. Older adults with stable health conditions but need some support

b. Frail older adults who need lots of support for ADLs and ambient monitoring for falls

7. Run pragmatic clinical trials for sensors in homes of older adults, starting with tier 1, or a pilot

project with large sample size, for example, for improving medication adherenc
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Background and Purpose

The purpose of this report is to present findings from research undertaken into the use of sensor data,
available today, and mapped alongside current interRAl assessment data, to demonstrate the viability
of data collected from sensors in a home (external) environment from a clinical setting.

The wider context for the project is that health care systems that succeed in preventing or delaying
long term care in Aged Residential Care (ARC) facilities and acute hospital admissions of frail older
people may substantially save on their public spending as demand for ARC is estimated to continue to
increase (Broad et al., 2015). Older adults can have a higher quality of life and prefer to stay at home,
with sensor support, as they age (‘ageing in place’) (Elers et al., 2018; Hrast, Sendi, & Kerbler, 2020;
Wiles, Leibing, Guberman, Reeve, & Allen, 2012). However, moving into ARC can also improve health
and wellbeing, especially for older adults with mental illness, loneliness, unstable health conditions or
have a lack of, or overstressed, informal carers (such as family or friends) and not only do some older
adults wait too long to access care, but access to care at the right level varies across New Zealand (NZ)
(New Zealand Aged Care Association, 2018). Thus, ageing in place or moving into ARC can be a complex
and difficult decision (Hrast et al., 2020) and accurate assessment for the type and level of health and
disability support and care needed to continue to stay at home is therefore critical.

What is interRAl

The term “interRAI” refers to both a group of international researchers from more than 35 countries
who have developed and validated health assessment instruments and is an acronym for a clinical
international resident assessment instrument (interRAl New Zealand, 2016) and refers to the suite of
more than twenty (20) health assessment tools (instruments), that provide input to electronic decision
support software, to complete comprehensive clinical assessments for older adults.

This comprehensive and standardized assessment system consists of an assessment with 236
guestions over 20 domains (which produces a minimum data set) and a set of Clinical Assessment
Protocols (CAPs). Data is obtained from a variety of sources and then entered into the assessment
system by an assessor using an online form. The data collected from an assessment is then subject to
algorithmic processing which may trigger any from one to several CAPS. The assessment covers several
functional, cognitive, health and social needs and current service use for an older adult. The CAPs
contain guidelines to inform and focus on person-centered health and disability care and support, for
example: the physical activities CAP includes personalised goals to increase level of exercise taken by
the older adult. These goals include education, motivational barriers, step-by-step increases in activity
and longer-term exercise goals (interRAl New Zealand, n.d.).

Thus, the overall purpose of interRAI health assessment is restorative care - to support continuity of
health and disability care and to support decision making by health professionals.

In New Zealand, any person who wishes to receive funded health and disability support services must
have an interRAIl health assessment and you must be assessed as requiring such services.

A person cannot receive funded health and disability support services just because they would like to
receive them (Ministry of Health, 2011).
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History in NZ

New Zealand (NZ) was the first country in the world to adopt interRAI as the national older person
health assessment software platform for both aged residential care and home/community care. It was
first piloted in 2006, with subsequent phased implementation across New Zealand in two tranches -
the DHB interRAI Implementation Project for home and community interRAl assessments (2008-2012)
and the Comprehensive Clinical Assessment (interRAl) project introducing the Long Term Care
Facilities assessment (LTCF) into Age Residential Care (ARC) (2011-2015) (Agreements for use of the
interRAI assessment system (interRAl New Zealand, 2016; Meehan and McCreadie, 2016). See
appendix 7 for a detailed timeline.

Five interRAl assessments are used in New Zealand. These are the Contact Assessment (CA) which
includes the Emergency Department (ED) screener; the Home Care (HC) assessment; the Community
Health Assessment (CHA) which may be combined with the Functional Supplement, and is used to
identify individual needs and implement appropriate interventions or specialist referrals for clients
with a suspected or known mental health condition); the Palliative Care (PC) assessment and the Long
Term Care Facilities (LTCF) assessment. The CHA with the Functional Supplement is equivalent to a HC
assessment. CA and HC assessments were the first assessments to be introduced into New Zealand
and are the two most used in New Zealand.

The most appropriate assessment tool is selected based on the client status, urgency of care support,
complexity of support needs, residential location and potential duration of care support which is
determined by the clinical referral coordinator. Briefly a CA is screener tool to determine urgency,
complexity and rehabilitation needs, and is used for home residents with non-complex needs or
needing short-term Packages of Temporary Support (POTS) whilst waiting on a HC/HCA assessment
(for example on discharge from hospital). The CA contains an Emergency Screener for use when an
older adult presents to an Emergency Department (ED). A CA is used for home residents with low
complex needs and a HC assessment for home residents with high complex needs or requiring an
urgent assessment based on a CA assessment result. A HC assessment is also used when permanent
residential care is being considered. PC assessments are reserved for people with palliative care. A
LTCF assessment is used when a person is permanently in Aged Residential Care facility and may be
being considered for upgrading into hospital-level care. For a chart outlining in more detail when each
assessment is used, see ‘Which interRAI assessment to use and when to use it’ at (interRAlI New
Zealand, 2019b).

Completed assessment data was stored in two national data warehouses, but these have been merged
in June this year, into single national software platform and feed into one central data warehouse.
Output data from completed assessments is available via a data visualization tool and further data is
available upon formal request from the data warehouse and Central Region’s Technical Advisory
Services (TAS). Output data is available for individual care planning (CAPs), local, regional and national
health service development and planning, and research. Primary care providers may receive a copy
relevant to their own patients. Of note is that the assessment outputs inform and support clinical
decision making, they do not determine range, type or hours of care — this is determined by each
District Health Board (DHB) based on their local resources and service guidelines.

interRAl in New Zealand is funded by the Ministry of Health, delivered by TAS interRAI services and is
governed by the interRAI Governance Board. There is a royalty free agreement between interRAI
International and the New Zealand Ministry of Health. Assessors work for the Needs Assessment and
Service Coordination (NASC), which has centers and assessors located throughout New Zealand. Figure
1 shows the current status of interRAIl assessments in New Zealand as of October 2019 (interRAI New
Zealand, 2019a). For more information about interRAl New Zealand, see the extensive interRAI
website at https://www.interrai.co.nz/about/.
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Methodology

Introduction
This section describes the various steps and sources of information used for the project:

Determine scope of project

Ethics approval

Scoping literature review for sensor use for older adult health assessments

Review of InterRAI websites and assessment manuals

Analysis and categorization of input data for interRAI health assessments

Environmental scan of websites for Commercial sensor systems (mainly in NZ and

Australia)

7. Review of outcomes and attendees at three workshops run by the Minitsry of Health in
collaboration with Massey University during 2019

8. Mapping of assessment data to sensors

9. Identify other data sets that could potentially fill some data gaps

10. Determine model effectiveness for screening, ranking of items, prognostic indicators

ok wnN P

Ethics

Although the project analyses literature and data, with no human participants, a low risk notification
was submitted as the means of recoding research conducted by University staff. This project has been
evaluated by peer review and judged to be low risk. Consequently, it has not been reviewed by one of
the University's Human Ethics Committees. The researcher(s) named in this document are responsible
for the ethical conduct of this research. If you have any concerns about the conduct of this research
that you want to raise with someone other than the researcher(s), please contact Professor Craig
Johnson, Director (Research Ethics), email humanethics@massey.ac.nz.

Scope

The context for this project is limited to assessments for home-based health care where sensors may
make a difference to the health status of the home resident. Therefore, the LTCF assessment and the
Palliative Care assessment were excluded from the project scope as they would not be used in the
context of this project. As the CHA with the addition of the functional supplement is equivalent to a
HC assessment, the CHA tool was also excluded. Thus, this project examined the data inputs for the
CA and HC assessment instruments (Hirdes et al., 2010; Morris et al., 2012). The interRAI Clinical
Assessment Protocols (CAPs) inform and focus on person-centered care and support and are triggered
by the interRAI assessment data. Hence CAPs fall out of scope as they are dependent on output data
after algorithm processing of the input data (Morris et al., 2010).

Out of scope

The report focuses on interRAl health assessments, thus other forms of assessments, including
inhouse primary care assessments and other international assessments are not considered in this
project. Whilst this project is restricted to analysing the data inputted into assessments, the interRAl
assessment system is part of a wider process from referral to care planning and review, therefore note
has been taken where digital data and technology could be used in the wider process and
recommendations made.
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Much of the data inputted in the assessments is based on clinical judgement. This project seeks to
examine the data required and does not attempt to replace clinical judgement with clinical decision
support systems (CDSs), rather it seeks to present data in a more effective and efficient manner and
of higher quality, to the assessor such that they may then use their clinical judgement on input data
of higher quality with the aim that the outputs of the algorithms will be more accurate and hence the
care planning leading to better health outcomes. Likewise, this project does not attempt to analyse
the algorithms used or evaluate health outcomes from a care plan but recommends that these are
considered in future work.

Data collection is very dependent on the users who provide the data, cultural-safe data collecting
practices are critical, outside the scope of the project, but recommended as future work. Whilst this
project looks at the use of sensors in the home, it does so from the perspective of providing higher
quality data for assessments. Sensor acceptance is critical to the successful implementation of sensors
in the home and we recommend that this also informs future work so that what works for assessments
will also work for the older person. interRAI assessments do not collect biophysiological data apart
from height and weight, therefore, sensors used as biosensors, detecting a wide range of clinical
parameters, both for individuals and for public health surveillance are excluded.

Finally, interRAI has a governance Board and this report does not examine the role and function of the
Board. We are aware that the Ministry of Health has commissioned some work around service design
of interRAI from Tenzing Management Consulting and believe that this report will complement that
work.

Scoping review of literature

A scoping review of published literature was conducted following the methodology of the Joanne
Briggs Institute (Peters et al., 2020), the purpose being to determine that the Research Question had
not already been answered in the published literature. Scoping reviews are appropriate for the
identification of certain characteristics in diverse sources of evidence, in the mapping of these
characteristics and to examine a broad area to identify gaps in the research knowledge base. This
project seeks to identify, characterise and map the data types and sensor types, useable in the home
of older adults, that could be used for interRAI home (health) assessments, checking a broad range of
evidence to ensure these mappings have not already been identified in a curated space is the first
step.

The project also seeks to identify a minimum sensor setup based on the mappings with pragmatic but
not formal recommendations of practice based on a formal synthesis of high-quality evidence. Hence
a scoping review rather than a systemic review is appropriate. In addition, this review of published
and grey literature is not being conducted with a view to developing a clinical guideline or determining
the effectiveness of an intervention, which are more appropriately addressed by a systematic review.
Therefore, it is not necessary to assess the quality of the evidence included in the scoping review.
Whilst a scoping review has a priori review protocol similar to a systematic review, a scoping review
has a less restrictive inclusion and exclusion criteria than a systematic review and the elements in the
PCC (Population, Concept and Context) framework may be used to assist with determining these
criteria and the research question to be answered by the scoping review. Because of the broad nature
of scoping review questions, scoping reviews are particularly useful for bringing together evidence
from disparate or heterogeneous sources hence qualitative as well as quantitative study designs can
be included along with grey literature. The selection of material follows the PRISMA format modified
for scoping reviews (Tricco et al., 2018) and a standardised data extraction form was used to input the
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characteristics (see Appendix 4). The PCC framework has been used to define the research question
and the search parameters.

Research Question:

Undertake research into the use of sensor data, available today, and mapped alongside current
assessment data to demonstrate the viability of data collected from sensors in a home (external)
environment from a clinical setting.

Using the PCC framework, Population is defined as older adults using sensors for health and wellbeing
in the home. “Older” rather than a set age is used to include all studies that recruited older adults as
the age cut-off for older adults varies depending on each study plus there is disparity and health
inequities with age and chronic disease between Maori and Pacifica peoples and the rest of the NZ
population. Concept (the phenomena of interest) is the characteristics of available sensor types (with
their data input/output types) and Context is ‘assessment for health and wellbeing in health and
disability care in the home’ (and community).

PCC framework for scoping review

interRAl/other
assessments
Older adults for home or
community
care

Sensors and
their data

types

Figure 1: PCC framework

The following keywords plus synonyms were identified and used in Boolean searches. Health and
Wellness/Wellbeing were not used as keywords, firstly because it is the broad context for the
research, and secondarily, a search returned a result of 4,842,785 references. Including keywords from
all circles in a Boolean search returned a result of 34,174, still far too many to search in a realistic and
pragmatic manner. Hence the keywords Health and Wellness were excluded from the search terms
but were used as inclusion criteria when selecting articles. Additional inclusion criteria are publication
date: last 10 years 2010 — 2020, Language: English, available without payment.

Table 1: PCC search terms

Circle 1 (synonyms) [Circle 2 (synonyms) [Circle 3 (synonyms) [Circle 4 (synonyms) Circle 5
(synonyms)
Health interRAI lageing/ aging sensors monitoring

Wellness older adultOlder adult wearables
assessment

senior Smart home or smart
house
technology

loT
assistive technology

pervasive technology
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The key word ‘monitoring’ was interesting as it returned different items when used as AND than when
used as OR in the sensor circle 4 in the below table. Using monitoring as an action for sensor use was
interpreted differently to using a monitoring sensor and gave different search results. Hence
monitoring was placed in circle 5.

Using ‘older adult’, ‘ageing’, ‘aging’, or ‘senior’ did not impact on the references returned from the
database search so the below Boolean query was used for the scoping review and returned 191
PubMed references (greater than for Cinahl or Web of Science which returned the same references,
just fewer). Digital was removed as a synonym from circle 4 as it returned too many false results.

A similar search process was used with MeSH (Medical Subject Headings) Terms. The time frame was
limited to the previous 5 years since most references found with the database search revealed that
most studies over 5 years of age were not relevant to this project.

The references returned by both search strategies were reduced to 79 after elimination on non-
relevant references (for example, not in humans, not health and wellbeing/wellness, paediatrics,
biophysiological sensors for chronic disease and so on). See Appendix 2 for the Boolean and MeSH
Terms searches and numbers returned in more detail.

Table 2: MeSH Terms used in Scoping Review, that align with PCC framework.

Medical Subject headings

used in PubMed

Healthy aging interRAl or interrai — no records Technology

Aged Assessment — no MeSH terms wearable technology

Health Services for the Aged | Assessment of health needs assistive technology

Rehabilitation Ambulatory technology

Wearable device
Telehealth

interRAI articles in scoping review:

Both the database and MeSH Terms Boolean searches that looked for any references to interRAl with
sensors for various actions with older adults’ health and wellbeing (with synonyms) returned one
reference only, thus demonstrating that this research question has not been answered.

This single reference that did include both interRAI and sensors, used an observational study to
evaluate the classification of falls, using smart wrist-worn devices in community-dwelling older adults
with the RAI-HC assessment tool (Yang, Hirdes, Dubin, & Lee, 2019).

Whilst there were research studies using data produced by the interRAl assessment process only two
articles were found that looked at the input side of this process — both from the assessor’s perspective
(Smith, Whiddett, & Hunter, 2013; Vuorinen, 2019).

In an attempt to locate references that used health assessment data or sensors in real-life settings,
searches for ‘clinical trials’ and for ‘systemic review for health assessments’ were added. This gave 3
relevant references for clinical trials and 2 systematic reviews for health assessments. Further clinical
trial references were found for sensor technology by removing the ‘older adult’ so could be from any
age group. Following citations of returned references found a few more clinical trial and systematic
review references.
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Findings and Discussion

Introduction to findings

The majority of the studies identified for older adults and sensor technology were conducted in
experimental environments such as technology laboratories and were focused on improving algorithm
processing of sensor data, and/or did not provide any health outcomes and/or were small pilot
studies. However, where appropriate they are included as examples of potential sensor use.
Information from clinical trials came the closest to real-life sensor use. The scoping literature review
showed that the Research Question has not already been answered in the published literature.

The Findings and Discussion section is split into findings relating to sensors, findings relating to
interRAIl data input, and then the extent to which these can be mapped to each other. Problematic
interRAIl assessment items for sensor use are discussed and potential minumum sensor packages for
older adults living at home are identified.

Sensor frameworks

There are different ways to classify sensors for health care assessments of older adults living at home
- by purpose, device type, processing required, activities used with, health outcomes, location, length
of use, cost and so on. Magnetic switches and passive infrared (PIR) motion sensors are very cheap
and readily available whereas biosensors and robots can be very expensive and complicated to design,
implement and use (Koceska, Koceski, Beomonte Zobel, Trajkovik, & Garcia, 2019; Uddin, Khaksar, &
Torresen, 2018). Sensors can be simple or complex in design and can be used individually or together
with other sensors thus the list of sensors available for use in home assessments is long. The range of
sensors produced is rapidly expanding and new types of, and uses for sensors are being developed on
an almost daily bases — a good example of this is the response to Covid-19 (Furberg, 2020).

Wearable, ambient or robotic sensors

One of commonest classification frameworks is to divide sensors into wearable, ambient sensors, or
robotic, each of which can be further subdivided for example into fixed or mobile, temporary or
permanent. Figure 4 lists different types of sensors identified from published and grey literature,
including commercial sensor systems. Sensors are listed in no particular order. Smart phones, smart
watches and gamification may use multiple sensors and data input screens.

Sensors do not have to be designed to be recognizable as sensors. Wearables can be inserted into
items of daily use, for example: necklaces, pendants, bracelets, rings, belts, socks, shoes have all been
used in studies. Ambient sensors can similarly be inserted into other items usually seen in a home, for
example smart plugs, smart light bulbs, gaming systems like Kinect and Wii and smoke alarms.
Embedded sensors could also be amusing — such as a sound sensor inserted in a rubber bath duck in
the bathroom to detect water running - now called Hans after our colleague who had this idea during
one of the modified Delphi method meetings.

The majority of robotic sensor systems are still undergoing development so have not been extensively
tested in real-life situations (Bajones et al., 2019) or demonstrated a positive impact on health
outcomes (Broadbent, Peri, Kerse, Jayawardena, Kuo, & Datta, 2014).
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Table 3: Different types of sensors.

Ambient (embedded
environment)

into  daily

Wearable (anywhere on-body)

Robotic (could include sensors
from wearable and ambient)

Passive infrared (PIR) motion Biosensors Biosensors

Video Accelerometer (tri-axial) Tablet

Pressure Barometic pressure/altimeter Camera

Force Gyroscope Accelerometer
Smoke and flame Velocity Velocity

Humidity Magnetic forces Barometric pressure
Luminescence Video (ego-centric) Microphones

Sound Microphones Panic buttons
Water flow Step counters GPS trackers

Water temperature

Panic buttons

Movable ‘arms’, ‘legs’, ‘limbs’

Floor sensors

Fitness trackers (Fitbit, etc)

Pressure mat sensors

GPS trackers

Radar sensors (both doppler and
ladar)

Hearing aids

Magnetic switches,

Pocket talker

Temperature detectors

AR (MS Hololens)

CO2 concentration sensors

Smart clothing (socks, shoes, vest, T-shirt

Gas concentration sensors

Wearable tattoos

Electricity use

RFID

Sensors can be combined:

Eye trackers

Smart wristband (combines
tracker, sleep, heart rate)

activity

Kinect and Wii (creates silhouettes)

Smart phones (often contain some of
these sensors)

Vibration and vibro-tactile

Smart watches (also can contain multiple
sensors)

Contact detection

Gamification using sensors, apps and data
input screens

Visitor-counting

silicon photomultipliers (SiPMs)

360 degree lamp

Float sensor (for toilet)

Biosensors can measure heart rate, body temperature, oxygen saturation,

respiration rate, electrocardiogram, blood glucose,
perspiration, heart sounds, electromyogram

blood pressure,

Human activity recognition (HAR)
Refs: (Coiera, 2015; Elers et al., 2018; Geraedsts, Zijlstra, Van Keeken, Zhang, & Stevens, 2015; Hassett et al., 2020; Koceska et al., 2019;
Massé et al., 2015; Nguyen, Nebel, & Florez-Revuelta, 2016; Pantelopoulos & Bourbakis, 2010; Rohrbach et al., 2019; Siena, Byrom, Watts,
& Breedon, 2018; Son & Kim, 2019; Stucki et al., 2014; Susnea, Dumitriu, Talmaciu, Pecheanu, & Munteanu, 2019; Taylor, Buchan, & van der
Veer, 2019; Tedesco et al., 2019; Uddin et al., 2018; Webster & Celik, 2014; Yang et al., 2019).

Robots can be divided into those that mainly provide companionship and close physical contact (pet
or social robots) and those that have some functionality to move and manipulate objects in the
environment (carry, move, pick up items, support ADLS, provide navigation or medication reminders)
(Bajones et al., 2019). The systemic review article by (Broadbent, 2017) is an excellent source of
further information on robots, including the interesting concept of the Uncanny Valley — where feeling
of unease and discomfort increase towards robots that look almost humanlike.

Pet robots such as Paro, a cute baby seal, have been used the most in clinical trials. Results show that
Paro can be used to reduce loneliness and depression; reduce chronic pain; and reduce agitation,
anxiety and stress and improve affect and social interaction for people with dementia (Jgranson,
Pedersen, Rokstad, & lhlebaek, 2015; Liang et al., 2017; Petersen, Houston, Qin, Tague, & Studley,
2017; Pu, Moyle, Jones, & Todorovic, 2020; Robinson, Macdonald, Kerse, & Broadbent, 2013;
Robinson, Cottier, & Kavanagh, 2019).
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Ambient assistant systems

Many health-related sensor systems are combinations of different sensors used together, as in
ambient assistant living (AAL) systems. For home care support, the AAL would involve the older
person’s home.

Figure 2 shows the basic structure of an AAL, where one or more sensors are used to track the
interactions and subsequent activities between the assisted person and the environment (Susnea et
al., 2019). Sensor data can either directly inform about these activities (eg: number of steps taken) or
can be used as surrogate data from which activities can be inferred (eg: the bathroom door opened,
therefore someone entered the bathroom presumably to tend to personal hygiene needs). Data can
be processed and analysed either within the sensor or by a central processing device. Note that upon
detection of any anomaly or risk, the system can either issue a local warning/reminder or send alert
messages to carers.

Wiearabie

sensors,

activity recognition] | o oo con
anomaly detection dlort manager chi

A general structure of a typical AAL system.

Figure 2: Basic structure of an AAL (Susnea et al., 2019).

Figure 3 shows simple schematic setup of AAL in an older person’s home (Uddin et al., 2018).

Figure 3: Simple schematic setup of a smart home for an older adult using different ambient sensors (Uddin et al., 2018).
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AALs used with wearables, and indeed with robots and multiple sensor deployment is the commonest
use of sensors. Sensors can be used for short-term use and be removable, such as small motion
detectors or wearables, or can be permanently installed in a home, such as cameras fixed to the wall
or wired smoke detectors.

This multiple use of sensors serves to increase the range and type of data collected and analysed and
hence increases the range of purpose for sensors. Thus, a further classification is by purpose or action
of the sensor.

Sensor purpose or goals of sensor use

A second framework for sensors is by the goals or purpose of using one or more sensors, be they
wearable, ambient and/or robotic. Table 4 lists various goals/purposes from the published literature.

Table 4: Sensor purpose/goals of sensor use.

Ambient or wearable Biosensors Robots
Activities of daily living Physiological (vital) signs | Activities of daily living detection
recognition or assistance

Falls detection

Monitoring of chronic diseases

Videoconferencing

Falls location

Detection of acute clinical events

Falls detection

Sit-stand/Time to stand

Detection of worsening of clinical
conditions

Medication reminders

Transfer detection

Alerts

Motion (bending, sitting, standing,
walking, going up/down stairs)

Motion — detection or assistance

Footstep recognition

Lifting people

Gesture recognition

Entertainment

Facial emotion recognition

Cognitive training

Walking speed

Medication management

Event detection (any event or
departure from normal)

Alerts

Sleep detection

Personal security

Home automation

Medication management
Give and receive hugs

Refs: (Coiera, 2015; Elers et al., 2018; Geraedts et al., 2015; Hassett et al., 2020; Jgranson et al., 2015; Koceska et al., 2019; Massé et al.,
2015; Nguyen et al., 2016; Pantelopoulos & Bourbakis, 2010; Rohrbach et al., 2019; Siena et al., 2018; Son & Kim, 2019; Stucki et al., 2014;
Susnea et al., 2019; Taylor et al., 2019; Tedesco et al., 2019; Uddin et al., 2018; Webster & Celik, 2014; Yang et al., 2019) Liang et al., 2017;
Petersen, Houston, Qin, Tague, & Studley, 2017; Pu, Moyle, Jones, & Todorovic, 2020; Robinson, Macdonald, Kerse, & Broadbent, 2013;
Robinson, Cottier, & Kavanagh, 2019).

The taxonomy shown in figure 4 is particularly useful for examining sensor use for data input to
interRAIl assessments as it covers many of the interRAI assessments groupings, including support for
the carer and family. This was developed by (Uddin et al., 2018) from their comprehensive review of
surveys in the literature and the goals of the AAL joint Programme (AAL Europe, 2019).

12| Page



GOALS OF THE AMBIENT ASSISTED LIVING JOINT PROGRAMME

I
: : ! : : !

Suppart mobility & upport hoalth & Promode healiby
unctional capabilities

SubomanTy Iestyles

Enhances sacurity J Yam
vk

Provant socil Suppodt Caneds and
molation

r ¥ L A 4 b Y
Bctivity
il caring &
anaimialy
Sutoctan

Irdeilgpent Suppodt for
wheslchairs | | navigation &
and walkers | | orientation

all detection e cbig FIP
and olhar infiormial nssetanco &

MEEQendces =10 mondaring
l l L 4

hronkc Rt Provide =

drar e el aton ohabiial =] apocal Compamon | |Easy access | | Senous

managemend| [anagemer rhabtalicnt lof heaith commani- roboty o media pames
. arnmaters caftion chann.

Figure 4: Taxonomy for AAL (Susnea et al., 2019)

Domains

A third framework is by domains as shown in figure 5 by (Uddin et al., 2018). The domain of ambient
sensor could be expanded to include wearables and robots as the other three domains apply equally
to them. The majority of studies into sensor use have focused on the feature extraction and machine
learning domains with the aim of improving the sensitivity and specificity of the sensor for a given
action or activity. The various algorithms for machine learning techniques and technical details of
feature extraction are out of scope for this project but should not be ignored as a sensor is of no use
in a clinical setting if it does not have sufficient sensitivity and specificity for the target events. The
data produced by processing of sensor input data must be of an overall quality that is clinically usable
and meaningful. This project is interested in target events, specifically those that provide input into
an interRAI assessment.

Target Events Ambient Sensors d
. PR
= Activity Dally Livings Came
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. : ml radar
Feature Extraction Machine Learning

.- Probabilistic Mixtures

=  On/Off for Binary Sensors Gaussian Mixture Modeks

.

= Thresholds on Sensor =  Hidden Markov Models
Amphitud es \ * Conditional Random Ficlds

*  Angles for Activity Direction | +  DecpLeaming

= Basic Probabilitics * Rule-based Learning

* Signal Magnitude Area *  Support Vector Machines

s Fourier Deseriptors *  Fuzzy Logic

*  Pattem Mining

Figure 5: AAL domains (Uddin et al., 2018)
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Socio-technical system

However, regardless of sensor classification or frameworks, a sensor used for interRAI health
assessments for home care and support forms part of a socio-technical system that considers the
human, social and home (and wider organisational) aspects as well as the technical aspects of the
sensors (Coiera, 2015). The majority of studies in the published literature on sensors and older people
consider the technical aspect only or use sensors in very controlled environments. Technology projects
tend to fail due to human aspects, not technical aspects, hence it is difficult to extrapolate the findings
of these studies to real-world situations.

Limitations of research on sensors in care support for older adults

The majority of studies are exploratory, in residential care, are pilot projects with small sample sizes
or show minimal impact on health outcomes. Very few real-life RCTs exist, however as most of these
are in recent years, this area is maturing. Therefore further research into real-life use of sensors to
support care for older adults at home is needed.

One RCT involved 29 New Zealand residents in independent retirement village units and the iRobiQ or
Cafero robot at home versus a non-robot control. The trial lasted 6 weeks. The robots measured blood
pressure and pulse oximetry, and could provide entertainment (music and quotes) and Skype calls;
iRobiQ also had medication reminders, and could send an alert to the nurse if medication was not
taken or the older adult said they were unwell; Cafero provided cognitive exercises with memory
games, a village map, and calendar reminders. While the robots were feasible and acceptable, they
had no significant impact on adherence, depression or quality of life. Improvements in their reliability
and functionality may increase their efficacy and ability to impact on health outcomes (Broadbent,
Peri, Kerse, Jayawardena, Kuo, Datta, et al., 2014).

Environmental scan of Commercial Sensor Systems (CSS) available in NZ

Methodology

The environmental scan for commercial systems included a review of grey literature and product
websites, identified from references in articles from the scoping review, from the NZ Technology
Investment Network (TIN) report (Shanahan & Siew, 2020), from industry partners who attended any
of the three workshops held by the Ministry of Health with Massey University in 2019 or who had
expressed interest in our previous pilot study of using sensors in the homes of 5 older adults (Elers et
al., 2018). The results of the environmental scan are summarised in a spreadsheet in Appendix 6.

Key Findings

There are many industry partners in the sensor system commercial space. Key findings from the
environment scan include:

1. Lack of evaluation data — of technical, socio-technical and for health outcomes

2. Ownership/guardianship of data collected by commercial sensor systems lies with the
commercial owners

3. Some CSS only used in ARC facilities

4. Most CSS use proprietary systems and will not ‘talk to’ sensors from other CSS
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5. The basic model is the same — sensors, a central processing hub which may be located in
the home/ARC or with the industry partner, a communication channel, ability to generate
alerts

6. Some CSS provide the functionality to communicate with carers, others only with health
providers, and some communicate with both

7. The funding model is ‘pay subscription fee’ +/- a cost for the sensors and any installation
required

8. Some CSS provide sensors as part of other functionality — such as smartphones and smart
watches

9. Some CSS consists of one device (such a fitness tracking device), others contain multiple
sensors, both ambient and wearable

10. Robot sensor systems are popular in Japan and South Korea but are expensive and apart
from lifting people in ARCs, thus sparing the backs of staff, do not provide many
reproducible improved health outcomes

11. Pet therapy robot systems are fun and highly user acceptable but are of limited use for
improved health outcomes to date

Summary of evidence for the use of sensors for health assessments for older adults -
from literature review and environmental scan

In summary, the sensor literature review and environmental scan revealed that there is limited
objective high-quality evidence to support the use of sensors in health care. That is not to say that
sensors may not be useful in health care rather that the evidence is limited.

The majority of evidence is either experimental, based on algorithm testing, with small sample sizes,
or a pilot project. Some clinical trials exist but the number is small. Some clinical trials do not involve
older adults, and none use sensors for health assessments for the older adults.

Sensors have been shown to have a role in rehabilitation, monitoring of vital signs, monitoring of
location and falls, aide memoirs for medication and activities of daily living, supporting activities of
daily living, improving communication with carers and health providers. They may be of use in the
psychosocial aspects of health as well as the physical aspects and have proved popular with some
older adults.

Compliance may be an issue with the successful adoption of sensor monitoring, and the importance
of personalisation of the suite of sensors implemented for the older adult and the carer, needs to be
considered within this.

However, sensors have also been shown to be of variable sensitivity and sensitivity, poorly designed,
bulky, lack encryption of data, lack interoperability and have significant battery life limitations. In
particular, sensor systems lack quality clinical validation.
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Review of interRAIl health assessments

All interRAI health assessments are clinical assessments conducted by trained health professionals,
usually registered nurses with an annual practicing certificate, working for NASC.

The interRAI assessment output data has been used for several research studies, particularly in New
Zealand but not focused on the input of data and sensors (Beere, Keeling, & Jamieson, 2019; interRAI
New Zealand, 2019a; Jamieson, Abey-Nesbit, Ahuriri-Driscoll, Keeling, & Schluter, 2018; Salahudeen
& Nishtala, 2019; Schluter et al., 2016). Several presentations on New Zealand-based research using
interRAI data were made recently at the Knowledge Exchange Forum (interRAl New Zealand, 2020b).
Whilst requests for data are increasing, the data warehouse is underused for research (interRAI New
Zealand, 2019a).

Interestingly, one randomised controlled trial investigated the effectiveness of inter RAI-HC compared
to its predecessor, the Support Needs Assessment (SNA) found that, whilst interRAI-HC identified
more unmet support needs than the SNA, it resulted in no improvement in health outcomes for the
older person or their carer (Parsons et al., 2013).

New Zealand citizens or residents who are eligible for publicly funded health or disability services
under the New Zealand Public Health and Disability Act 2000 are eligible for free (to the older adult)
interRAIl assessments. Some of the support services identified by the CAPS (such as household support
such as cleaning) are only available to those who have a community services card.

A useful consumer resource ‘Needs Assessment and Support Services for Older People: What you need
to know’ is available (Ministry of Health, 2011). This consumer document provides information for
consumers on how to access a needs assessment and home support services. Basically, anyone can
contact a NASC to arrange (refer for) a healthcare assessment. This booklet describes the referral/self-
referral process, needs assessment process, developing a care plan, coordinating support services and
review (at least annually).

interRAI assessors in New Zealand completed approximately 127,000 assessments for older people
during the 2018/19 year (figure 8).

In New Zealand:

completed assessments in
the interRAIl data warehouse.

assessments completed
in aged residential care
facilities in 2018/19.

Home Care assessments
in 2018/19.

competent assessors.

aged residential care
facilities.
District Health Boards.

assessment instruments.

* Approximately as at October 2019

Figure 6: interRAI assessment in New Zealand.
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Of these assessments, 35,950 were Home Care Assessments (28% of all assessments completed) and
17,023 were Contact Assessments (13% of all interRAI assessments). More than half (57%, 72,757)
were Long Term Care Facilities (LTCF) assessments (72,757), an increase of 0.9% over the previous
year (interRAl New Zealand, 2019a). Figure 7 shows assessment type by age, gender and ethnicity
(interRAI New Zealand, 2019a).

Characteristic Contact Home Care LTCF Palliative 65+
Assessment  Assessment  Assessment Care population
Assessment
Median age 81 83 a5 78
% male 34% 41% 35% 50% 47%
Y female 66% 59% 65% 50% 53%
% Maori 5% 8% 4% 9% 7%
% non-Maori 95% 92% 96% 91% 93%

Figure 7: Characteristics of older people in different care settings, based on interRAI assessments 2018/2019.

The overall number of HC assessments was 3.9% (1,445) fewer than in the preceding year. TAS posited
that this may be attributed to more Palliative Care assessments being completed. Likewise, fewer
Contact Assessments were done in 2018/19 compared to 2017/18 —a drop of 992 (5.5%) but still more
than in 2016/17 (interRAI New Zealand, 2019a).

13% of women and 8% of men aged 65+ have had at least one interRAI assessment, however the
median age is 81 for CA and 83 for HC assessments and the majority of assessments are with the 85+
years cohort. (Data visualisation tool (interRAI New Zealand, 2020a)).

The tripling of LTCF assessments since 2014, now comprising just over half of all assessments
combined with the median age of CA and HC assessments could represent an imbalance in the timing
and purpose of assessments. The overall goal of interRAl assessments is restorative care however LTCF
assessments are required for all older adults entered an ARC long-term facility. Assessor resources
may be being allocated to LTCF assessment over CA or HC assessments, differing thresholds may exist
for eligibility to ARC, or the assessments are being conducted at a late stage in the life span of an older
adult, when the support package triggered by CAPS is residential care in ARC facilities.

In addition to an imbalance in the timing of assessments, there is regional variation in the availability
of assessments (Figure 8).

Whilst the majority of assessments occur with older adults over the age of 65 years, interRAI
assessments are not limited to those over 65 years of age, their use is based on need for health and
disability support care not age. However, the availability of assessments to people aged under 65 years
is not well known. Likewise, access to assessments is not based on any other demographic feature,
such as ethnicity, gender, etc. For older adults aged 65+ years there is no disparity within ethnic groups
((Jamieson et al., 2018).
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Northland 840 22% 1,248 33% 1,727 45% 3,815
Waitemata 3,612 35% 2,164 21% 4,458 4% 10,238
Auckland 2,870 27% ‘ 2,537 23% 5,395 50% 10,802
Counties Manukau 952 12% 3,130 40% 3,816 48% 7,898
| Northern Region | 8,274 25% | 9,079 28% 15,396 7% 32,749
| waikato | 1,135 12% | 3,286 36% 4,766 52% 9,187
Lakes 438 17% 969 7% 1,187 6% 2,594
Bay of Plenty 910 14% 2,543 38% 3,178 48% 6,631
Tairawhiti 120 14% 374 44% 364 42% 8,58
Taranaki 239 6% | 1,395 37% 2172 57% 3,806
| Midland Region I 2,842 12% | 8,567 7% 11,667 51% 23,076
Hawke’s Bay 1,190 24% 1,789 36% 2,050 41% 5,029
MidCentral 410 9% 1,496 33% 2,568 57% 4,474
Whanganui 215 10% 893 43% 973 47% 2,086
Capital and Coast 593 7% | 3,696 46% 3,769 47% 8,058
Hutt Valley 1,049 26% 1,254 31% 1,705 43% 4,008
Wairarapa 109 9% 430 37% 617 53% 1,156
| central Region [ 3,566 14% | 9,563 39% 11,682 a7% 24,811
Nelson Marlborough 383 8% 2,018 2% 2,405 50% 4,806
West Coast 147 20% 317 42% 289 38% 753
Canterbury 2,313 19% 3,202 26% 6,980 56% 12,495
South Canterbury 668 23% 1,154 40% 1,052 37% 2,874
Southern 1,428 15% 3,005 31% 5,305 54% 9,738
South Island 4,939 16% 9,696 32% 16,031 52% 30,666
New Zealand 19,621 18% | 36,905 33% 54,776 49% 111,302

Figure 8: Number and percentage of completed assessments by DHB and region, 2015/16 (interRAl New Zealand, 2016)

Description of assessment process

The interRAI assessment is undertaken after the NASC assessor has received the referral and then
collected all other available information on the client eg: from the referral, any available clinical notes
in primary or secondary care including elder health or an ED screening, allied health if been an
inpatient. This takes time and has the potential to delay assessments.

Contact Assessments (CA) over the telephone take on average 20-30 minutes to complete with the
older adult +/- support person(s)/family member(s), the Home Care (HC) assessment takes on average
90 minutes conducted in person in the older adult’s home followed by inputting the data into the
online assessment form and then formulating a support plan. Travelling to home visits, especially in
rural areas, also takes up assessor time. The assessor conducting an assessment may take notes (either
on paper on a laptop/tablet) and then inputs information from the client into the online form when
back at their office, it is rare for an assessor to complete an assessment into the interRAI online tool
during the assessment. These time requirements make it difficult for an assessor to complete more
than one HC per day impacting in assessment waiting times. Not everyone has a CA and the main
assessment used is HC. A reassessment should happen annually (but is dependent on available
resources) or when the clinical situation of the older person changes.

Covid-19 - changes to assessment process

The Covid-19 pandemic has resulted in some changes to the assessment process to reduce the risk of
infection to the older adult and their assessor, and to enable assessors to continue to conduct
assessments in self-isolation but able to work. It is unknown at this stage how many of these changes
will stay post-Covid-19, however having demonstrated that these changes have been successful, it
would seem logical that they be continued.

These changes include:

e A Covid-19 risk and clinical assessment for entry into ARC facilities has been included — the
data inputs for this is not considered in this project.
e A CA may be used instead of a HC assessment for entry into ARC.
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e More health professionals are able to conduct interRAl assessments (as long as this is within
their scope of practice or under direction and delegation of an approved assessor and have
undertaken training)

e HC can be done using video link rather than in-person at the older adult’s home. CAs can still
be done by telephone, or by video link if the older adult prefers. Specific protocols have been
developed for conducting telephone and video-link assessments.

e Further detail can be found on the website Covid-19 information at
https://www.interrai.co.nz/covid-19-info/

Steps in the assessment process

This assessment process is shown in the following simplified process diagram (figure 11). A more
detailed diagram is shown in Appendix 4.

e Community,
E{E el hospital, ED or
self

e Triage step for timing of assessment, for type of
assessment and if a package of temporary support
NASC Triage (POTS) is needed whilst waiting for assesssment

¢ Provides outputs that trigger
assessment and
support/rehabilitation plan

¢ Functional performance
¢ Cognition/mental health/
¢ Social life

e Clinical issues

Disability care
support
package

Reassessment

Figure 9: interRAI assessment process — simplified diagram.

A referrer can be anyone from a wide range of options, such as the older adult, a formal or informal
carer, a health provider, friends or family members or an organisation such a hospital (either after
inpatient stay or visit to ED). It is not a requirement that the General Practice for the older adult writes
the referral letter. Information about a referral is received by a NASC in a variety of ways, including
electronic if the referrer has the technology to do this — at present this usually is only an option for
General Practice, ED and hospital referrals.

There is no national standard for data items to be included in a referral and hence referrals contain
different amounts of data, of variable data quality, about the older adult. Therefore, the NASC assessor
at the triage step, upon receipt of a referral, may have to contact the referrer or other people or
agencies to collect more information before making a judgment about the urgency for assessment,
the type of assessment needed or if a temporary disability support package is required pending a
formal assessment. This takes assessor resources before the assessment even starts.
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A referral can exit the assessment process after a CA or a HC if the data does not trigger a CAP, either
because the need is not there (eg: older adult is too well), the implementation of a support package
will not result in any improvement to the older adult’s condition or there is no suitable support
package (eg: severe dementia). This is an important consideration emphasizing again the need to time
a referral for a health assessment such that an appropriate support package is possible and thus an
improvement in, or maintenance of, health and wellness status will be possible.

This project focuses on the data inputs for a CA or HC assessment. However, during the exploration of
the assessment process, steps in the assessment process where digital data and technology, including
but not limited to sensors, could be usefully applied are identified and discussed briefly. The main
focus of this section now is on the analysis of the data inputs to the CA (includes ED screener) and HC
health assessments followed by a more detailed mapping of sensors to specific interRAl items.

Categorization of input data for interRAI health assessments

The data items were identified from the assessment forms and manuals for CA and HC assessments
(Hirdes et al., 2010; Morris et al., 2012) and were entered into an MS Excel for PC spreadsheet and
analysed within the following categories in table 2. The full list of items and their respective categories
is attached in Appendix 5.

Table 5: categorisation of interRAIl items.

Category What is this

interRAI item name Each piece of data required for an assessment.

Format of observation Format of data item as presented to the assessor. Could be speech,

text, numerical, visual, date, interRAl algorithm

Text, numerical, alphanumerical, yes/no. The assessor has to turn the
format of the observation into a data type before coding it for entry
into the assessment form*.

Data type

Notes for coding Additional information about item and coding of item

Referrer/Health Provider | A source of data. Referrer was combined with health provider as one

category for source of data. **

Hospital Staff A source of data. Clinical staff working in a hospital

Hospital Notes A source of data. Clinical notes from hospital stay or ED visit

Formal helper A source of data. Registered home care provider

Older adult The main source of data. The person having the assessment

Informal helper A source of data. Family or friends as appropriate

Information prepopulated
by other database

Is the data prepopulated into the assessment form from another
database. Database identified, eg: NHI, hospital PAS, GP PMS or
other PAS, laboratory or pharmacy database

Assessor

What action the assessor had to do with the data. Options were:
check data presented to them, ask someone for data, observe to get
data, use clinical judgement, calculate data, and then input data into
the form or just input data (date, time, location and signature).

Data is
Subjective

objective or

Based on the content and origin of data to be inputted, determined
to be objective, subjective or consists of both. For example, date is
objective, pain level is subjective. ***
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Available now in digital | Data is in digital format somewhere but is not currently pre-
format populating the assessment form.

Potential for  digital | An assessment of how easy it would be to generate in digital format

format
Multi-input with | The data category has multiple data inputs with some type of
algorithm processing to produce a data item that is then entered into the

assessment form. For example, the outcome of interRAI decision
support algorithms or the assessor seeking data from multiple
sources or parts of the assessment and then interpretation of the
wider health status with clinical judgement.

Incorporate into 24 hr | Data reflects health status items over the previous 24 hours
assessment

Incorporate into 3 Day | Data reflects health status items over the previous 3 days
assessment

Incorporate into 30 days | Data reflects health status items over the previous 30 days
assessment

Incorporate into 90 days | Data reflects health status items over the previous 90 days
assessment

Incorporate into 180 days | Data reflects health status items over the previous 180 days
assessment

Notes on above table 5:

*For example if the assessor observes and listens (visual and speech) to an older adult to determine if they can make themselves understood,
they have to determine the most correct response from a list of text options — in this case, understood, usually understood, often
understood, sometimes understood, rarely or never understood. This is then coded 0 (understands) — 4 (rarely/never understands).

** even though a referrer does not need to be a health provider, for the data content of a referral combining the referrer and health provider
such as general practice as one option worked well for the analysis.

*** the rationale for dividing data into objective and/or subjective is that objective data is easier to convert to a digital format.

Potential for digital format

Some data items are easier to capture for input into the assessment form whereas others are much
more complex and difficult to capture. Data items that require clinical judgement, are subjective, or
are multi-input with algorithm (multiple data sources collated and processed) are difficult to capture
and are also the most problematic to develop into a digital format. Simple objective data such as date,
or NHI number are much easier to render in a digital format.

Assessment date, location, date assessment completed and electronic signatures for example can be
system generated by the interRAI software, as can counted items such as number of ED visits, time
since last hospital stay, last day of hospital stay, surgery in the last 90 days, number of GP visits,
number of inpatient stays can be system generated by hospital PAS and GP PMS and passed to the
assessment. The current manual method is exceedingly time-consuming and prone to data quality
errors.

Some data item groupings such as Medications, Treatments and Procedures, Disease Diagnoses, and
Demographics may already be stored in a digital format in clinical notes and databases. Likewise,
smoking status is a key performance indicator and so should be recorded in all clinical notes and
databases. Where these are digital, then the corresponding data items are already in a digital format.
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As these data items are objective, easily defined and observed, if not already in a digital format, they
could be stored in digital format with little effort.

General practice/primary care practices could conduct assessments of their older adult populations.
If all providers were to use the same assessment tool online, then data could be shared in a digital
format much more easily. Likewise, if the CA could be conducted by general practice nurses, the data
would be available in a digital format, and pre-populated, for the NASC assessors to use for the more
detailed HC assessment.

That said, there are several groups of items that could lend themselves to a digital format but would
require more effort to render them such. Cognitive skills for daily decision making, functional status
including capacity for (and performance of) activities of daily living (ADLs), instrumental activities of
daily living (iADLS), mobility, mood and behavior are more likely to contain both objective and
subjective elements or to be based on clinical judgement. These items are also more time consuming
for the assessor to determine and code correctly. In addition, poor performance in these areas is linked
to a greater risk for subsequent admission to ARC facilities for permanent care and increased informal
carer burden (Mello et al., 2017; Mitchell, Harvey, Draper, Brodaty, & Close, 2017). Thus, accuracy of
assessment is vital to ensure that appropriate disability support and care is provided where it can
make a difference. Sensors can have a role to play here.

Informal helper (carer) status is a key element in determining need for ARC (Betini et al., 2017; Mello
et al,, 2017). If an informal helper (carer) is feeling overwhelmed, and no one else is available to step
in, then home care can no longer be provided and permanent residence in an ARC facility is the
outcome. Early identification and provision of increased support to informal helpers (carers) can delay
admission to ARC facilities. Self-reporting of informal helper (carer) status via digital devices and apps
or even via asynchronous communication such as texts or email, with NASC or their general practice,
could be easily implemented and thus be available in a digital format for assessments.

Multiple sources of data input

As can be seen from the above table, there are multiple potential sources of data that could inform
an assessment. An assessor may have to seek data from any of these sources, depending on the data
item. This may involve ringing up different people or organisations, accessing paper-based hospital
notes or databases, speaking with hospital or general practice staff, checking medications with a
pharmacist, and so on.

All of the data sought from these multiple sources is unintegrated, in different data formats, of varying
data quality, and mainly on paper. Even if the data is available in digital format, the databases do not
have a high level of interoperability with interRAI assessment platform and manual mapping of items
is needed — the exception here is the NHI database which does prepopulate some demographic data.

Having multiple sources of data impacts on data quality as the data not only may be of poor quality
itself but may not have been validated before being provided to the assessor. Clinal evaluation
requires a high level of data quality and resources must be applied to ensure that only high-quality
data is used. The list of medications taken by an older adult is a good example of clinical data that
must be correct. It can be very time consuming for the assessor to collate the uptodate list of
medications from the medications in the home, the medications that the older adult says that they
are taking, the medication listed in a hospital discharge summary, general practice or pharmacy
printout and so on. The medication list must also include any over-the counter or natural remedies
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taken by the older adult. The collated list must then be entered into the assessment form and include
medication name, dose, unit, route of administration, frequency, and a drug code. A similar process
is required with treatments ordered and to be initiated. As mentioned above, medications may
already be in a digital format, and there is a national programme around electronic medication
management (Health Quality & Safety Commission New Zealand, 2017). Digital sensors systems will
form yet another source of data or replace several sources of data.

Multiple formats of data that determines data input

In addition to multiple sources of data inputs, the data that informs about the input data can be in a
variety of formats — structured (eg: codes and limited standardized text), semi-structured (eg: free
text) and unstructured (eg: audio, video). Speech (such as self-reported data in audio format), visual
data (such as observed behaviors) and text-based data all require different detection and processing
methods to be converted into the input data format requirements for an assessment form (usually
this is text).

This is the place where digital sensor systems can have a major role to play in either creating,
processing and directly inputting digital data or in presenting digital data to an assessor to use with
their clinical judgement. Developing, or using, clinical decision support systems (CDSs) to support
clinical decision making is outside the scope of this project.

Improving self-reported items and accuracy of recall

The older adult is the main source of the majority of the data that is inputted into an assessment form
and may be retrospective in nature based on memory recall over the previous 24 hours to 3 months,
for example, number of falls in the last 3 months or if the fall was between 31-90 days ago or within
the last 30 days. Thus, high quality data relies on the accuracy of memory recall, reporting bias and
cognitive ability of the older adult. Having data collected by sensors over the time frame would reduce
this reliance of memory recall and validating data would reduce the potential for reporting bias and
reliance on cognitive ability. Improved input data quality would flow through the assessment process
to better inform the CAPS and thus more relevant and individualised person-centered disability
support packages.

Self-completing of items on digital devices such as tablets using apps by the older adult in a timely
manner would also improve data quality and have the additional benefit of presenting the data in a
digital format. Items such as Social Relationships and Social Activities also would lend themselves to
digital diaries or similar. Improving interoperability between digital devices and databases would
enable this self-reported digital data to pre-populate the assessment form, or at the least, be
presented to the assessor to use.

Providing a sensor system package or a way to record self-completed items on transfer of care from
hospital or after an ED visit could enable data collection to occur prior to the assessment that is
triggered by these events.

Screening

One problem identified earlier is that CA and HC assessments appear to be conducted late in the older
person’s life span. Often a referral is triggered by a significant health event, such as a fall with hip
fracture, where full recovery may not be likely. interRAl assessments are conducted to determine care
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packages to restore health and wellness and/or prevent decline so waiting until after a significant
event has happened is too late. Screening at set milestones, such as age or presence of health
condition, similar to the cardiovascular screening that occurs in general practice or the national breast
and cervical screening programmes, would offer the opportunity to detect risks and appropriate
support packages prior to a significant event occurring.

interRAIl has several potential screening tools — the ED screener which is also available as a digital app
to download, the Depression Rating Scale (DRS), IADL Capacity Hierarchy Scale and MAPLe Outcome
Scale. The MAPLe Outcome Scale is calculated from 35 data items and generates 5 levels of likelihood
that better care would be obtained in a setting other than home, a type of risk assessment for the
need for residential care. Depression and poor performance with iADLs are indicators for ARC
admission, thus using them as screening tools could enable early detection and treatment of
depression or the provision of early support with iADLs. Depression in particular can be difficult to
diagnose in older adults, especially if they also have dementia, and suicide is not uncommon amongst
older adults (Conejero, Olié, Courtet, & Calati, 2018). These three scales could all be designed as apps
for either self-assessment by the older adult, or for screening by carers or health providers. In
addition, if used as digital screening tools then the data would be available in a digital format for the
CA and HC assessments.

The ED app asks the following questions and returns an assessment of the urgency for assessment.
This could be used by general practice or other primary care providers as a quick screening tool to
decide if a referral is needed for a formal assessment, and to indicate to the NASC assessors how
urgent the request is. If conducted at defined screening intervals it could enable earlier assessments
and increase the use of interRAI assessments for its main purpose of providing restorative care and
support rather than admission to ARC facilities. It could also reduce admissions to ARC facilities.

Table 6: ED Screener

1. Do you need any supervision or help to take a bath or shower? (includes transferring in/out)

2. Does someone help you make decisions about daily tasks?

3. Do you need any supervsion or help to dress and undress below the waist?

4. Do you need any supervision or help to move between locations on the same floor level?

5. Do you need any supervision or help to manage your personal hygiene?

6. ASK PERSON ONLY: In general how would you rate your health?

7. Do you have any conditions that make your health unstable?

8. ASK PERSON ONLY: In the last 3 days have you felt sad, depressed, or hopeless?

ASK FAMILY OR FRIENDS: In general do you feel overwhelmed by the person's illness/condition?

Family or friends feeling overwhelmed is asked with every question. Answering yes to this
automatically allocates the highest urgency score. In fact, a screen could just involve this question and
be directed at the informal helper (carer) in the form of a digital prompt. A Caregiver Wellbeing index
(CWBI) based on the interRAIl items that relate to informal carers was validated (Betini et al., 2018).
This would be another option for screening in General Practice or the community.
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Issues with increasing digital input and sensors use
Digital input

There are some barriers to increased digitalization of data input of interRAI assessments. Whilst the
assessment data is inputted into an online form, a lack of digital skills for some assessors means that
data may be collected at the older adult’s home, noted on a piece of paper and then inputted into the
online form back at the assessor’s place of work.

Assessors have reported a lack of ready access to laptops or computers and having to wait to be able
to input their assessments (Smith et al., 2013). Simple design flaws such as the font being too small to
be easily legible contribute to frustration with the assessment system (Vuorinen, 2019). Training
requirements together with the need to keep uptodate with changes in coding and items can be off-
putting for some assessors (Vuorinen, 2019) and be a barrier to widening the pool of potential
assessors.

Changing the data input format to pre-population with checking of data or use of tick boxes to indicate
item has been updated may not be popular. Health professionals value the important of narratives
(listening to their patients) and the relationship this has to empathy and compassion which can be
undermined by technology (The Conversation, 2017). Narratives enhance the understanding of
cultural contexts of health, which would be lacking with data pre-population (Greenhalgh, 2016).

Understanding why data is being collected, how it will be used, and providing the necessary training
and resources not only increases user acceptance of the technology (Smith et al., 2013) but has the
potential to improve use of data by home care providers and well as health outcomes for older adults
(Elliott, Gordon, Tong, & Stolee, 2020). In addition, it could facilitate timelier referral from general
practice and the community.

The quality of data in submitting databases and lack of interoperability is a barrier to acceptance of
pre-population of data. The lack of a ‘At a glance’ view of reports or outcomes makes it very hard to
show older adults and other appropriate people the data that has been inputted and to check the
validity of that data. This also makes it very hard for GPs to see what is happening with their
populations. As the interRAI assessment is not a living document, any changes in the older adult’s
circumstances mean that the information is no longer current.

A major issue to address with increased digitalisation is inequity. There are regional variations in
interRAI assessments, digital and health literacy is lower for Maori and Pasifica, and access to digital
technologies and communications is limited (Department of Internal Affairs, 2019). It is critical that
increasing the use of digital data for interRAl assessments does not disadvantage already vulnerable
groups.

Sensors

Sensors used for health care are basically an extension of telehealth where sensors are linked with
mobile and ehealth applications to provide healthcare across time or distance (Coiera, 2015; Susnea
et al., 2019). Therefore, sensors are only useful for data input for health assessments if they can meet
the wider digital data and technology issues that exist for telehealth. Addressing these issues is out of
scope for this project but mention is made of them so that they are not forgotten. These include
technology-related barriers, organizational barriers, financial barriers, regulatory issues, legislation,
and user adoption (Joshi, Thorpe, & Waldron, 2019). Specifically, in New Zealand, culturally-safe data
collection, data ownership and governance must be addressed (Department of Internal Affairs, 2019).
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Personalisation where sensors selection would be matched to the older adult’s needs, capabilities,
preferences and cultural norms is an area that needs research and development.

Sensors have been shown to be of variable sensitivity, specificity and reliability, poorly designed,
bulky, lack encryption of data, lack interoperability and have significant battery life limitations
(Pantelopoulos & Bourbakis, 2010). Interestingly, smart clothing can use miniature sensors and have
high levels of reliability most likely due to good contact with skin (Pantelopoulos & Bourbakis, 2010).

Ambient sensors may be able to be connected to a permanent power supply, but wearables ideally
should last for long periods of time before needing recharging or battery changing but at the same
time have to be small. This is a significant barrier to increased use of wearables but there is ongoing
research to reduce power consumption and battery size of wearables or to provide alternative sources
of power such as through body heat or motion (Munos et al., 2016) or other electrophysiological
processes (McSweeney, 2020; Pantelopoulos & Bourbakis, 2010).

Of major concern though is that sensor systems lack quality clinical validation. They must be tested
and validated by health providers in real-life situations (Pantelopoulos & Bourbakis, 2010; Robinson
et al., 2019).

As a start, there is a national standard for digitally sharing comprehensive clinical assessment reports
created using the interRAIl assessments released in 2013 by HISO. This could be more widely adopted
(Ministry of Health, 2013). A service design review of interRAl is in progress so hopefully some of these
issues will be addressed (Croskery, 2020).

Identify other data sets that could potentially fill some digital data gaps

The spreasheet in appendix 5 indicates data items where there is digital data available or potentially
available. The databases that may contain digital data would include hospital electronic health record
systems such as clinical portals, general practice practice management systems (PMS) and associated
patient portals, ED systems, regional electronic medical record (EMR), electronic health records (EHR)
and patient administration systems such as WebPAS and Health One, national systems such as the
national data collections. Pharmacy and laboratory systems could also provide digital data. Allied
health providers are starting to use electronic medical record systems and thus would be able to
priovide digital data to interRAI. A standardised online referral template even if standalone from a
PMS or EMR/EHR would increase the availability of digital data.

There are health assessments that can occur before an interRAI assessment that could provide digital
data that could pre-populate or be used to inform an assessor if conducted through a digital system.
Assessments by occupational therapists (OT) would be very informative for iADLs/ADLs data input —
these are the most resource intensive parts of an interRAl assessment and are prone to subjective
interpretation as items are often self-reported. Hence an OT assessment in the older adult’s home
would be very useful. Likewise, vision, hearing and dentals checks could be conducted prior to an
interRAIl assessment and provide the information to the assessors. Urgency of need for assessment
may preclude pre-assessment assessments but for those of lower urgency, there may well be time to
arrange for them to occur in a timely manner and the results be made available. Not only would this
fill some digital data gaps but would save time in the assessment both for the assessor and the older
adult.
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Other steps in assessment process that could benefit from sensor data

The above discussion analyses input data for interRAI health assessments and highlights steps in the
assessment process where sensors, digital technologies and digital data could be used. One final area
is post-assessment in the support packages. For example, sensors that support especially iADLS and
ADLS would be useful, as would sensors that provide support with medication adherence such as
reminders. The majority of clinical trials using sensors are in the domain of rehabilitation eg: post-
stroke, post-surgery post-hip fracture, and show user acceptance and some health outcomes -
improved mobility (Hassett et al., 2020), reduced fear of falling (Kwok & Pua, 2016), improved patient-
reporting daily functioning (Pol, Ter Riet, van Hartingsveldt, Krése, & Buurman, 2019).

Mapping of assessment data to sensors

Mapping Methodology

A three-step modified Delphi method was used to establish consensus. 4 members of the Home Smart
Home research team at Massey University who are experts in clinical, digital technology adoption,
sensors and machine learning participated as the expert panel. In round 1, all input data items were
reviewed (see spreadsheet) by the panel, focusing on those items categorised as having potential for
digital format items. Round 2 consisted of a face-to-face meeting in which panel members were asked
to consider the feasibility of each item for sensor output and to provide informed comments. Round
3 consisted of a final face-to-face meeting at which specific items were mapped to sensors.
Problematic interRAI assessment items for sensor use were identified and a minimum sensor package
was considered.

The following interRAI assessment items were excluded by logical deduction and discussion:

e Removed items that are clinical terms such as medications and clinical conditions

e Removed items already in digital format and prepopulating (demographics)

e Removed items that could be part of a standardized digital referral template: demographics,
clinical conditions, medications, treatments to be initiated, allergies, reason for referral,
expected living conditions, changes in living situations, smoking status, alcohol intake,
Treatments and Procedures (Screening), if told to stop driving.

e The ED screener items were also removed a) most are in the CA or HC, b) non-biophysiological
sensors are unlikely to be used in ED in any meaningful way.

e Data input items that are the result of interRAl algorithms were excluded as their input items
were in CA and HC assessments and creating CDSS were ruled as out of scope. So, algorithm
scores for assessment urgency, service urgency and rehabilitation were excluded as would be
calculated by the interRAI software.

e Dataitems that could be system generated

e Data items that were clinical judgement or clinical observation — although these could be
informed by sensor data (Discharge Potential and Overall Status, Urinary collection device)

e Items that would be more logical to collect via online self-completed forms: decision maker
for personal Care and Property, Social Supports
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Mapping results

The following data items remained: Cognition, ADL self-performance, Communication, Mood and
Behaviour, Psychsocial wellbeing, iADL self-performance and capacity, Health conditions (falls,
balance, and sleep), Skin Condition, Days and minutes of formal caregiving in the last 7 days (or since
last assesment or adminision if less than 7 days) and hours of Infomal Care and Active Monitoring
during last 3 days, physical restraint, Oral and Nutritional Status, Environmental Assessment.

These align quite well with the sensor purpose or goals of sensor use from the sensor review section
of this report suggesting that the use of sensors is possible to support interRAI assessments.

How sensors could be used to inform interRAl assessments
The modified Delphi method produced a list of how sensors could be used with interRAl assessments.

e Tracking Outcomes

e As acomplete assessment tool to measure patient wellness

e Include a sensor to assess and evaluate sensor data as a tool for a re-assessment.

e Psychosocial aspects eg, confidence, ability, activities, eg, cooking for oneself (affects
nutrition, movement, cognition)

e For those at risk of going into ARC using sensors as part of the initial assessment

e Healthy homes (humidity, temperature, lighting)

e Sensors could provide input to part of the item if not the whole item, eg, 4 metre walk.

e Sensors could measure variables such as impact on carer/ caregiver distress, mood,
loneliness, pain.

e Data-fishing — use sensors in a home and look at the whole data set produced to see what
is relevant and useful.

e Falls
e Medication management
e ADLs

e 3 day assessment item - 3 day recall is difficult and questionable for accuracy
e 90 day assessment item recall also difficult and questionable for accuracy
e Screening with ED screener app, DRS and MAPLe outcome scales

e Self-monitoring
Detailed sensor to interRAl mapping

This list was then broken down into individual data items. Selection of sensors based on client need
and preferences increases compliance, but also needs to determine what is possible based on the
older adult’s living conditions. If an older adult lives with others, then their needs and wishes such as
privacy need to be considered. Tables 6-9 suggests sensors for specific interRAIl assessment items.

As the field of sensor reseach and development is expanding rapidly, sensors are getting smaller and
smarter, so new sensors as yet unknown may be able to be mapped in the future. Temporary e-tattoes
are an example of futuristic weables. They use conductive ink and can be applied with water and
washed off after a few days without damaging skin. Power is provided through electrophysiological
processes so they do not need batteries (McSweeney, 2020).
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Table 7: Sensor to interRAI item mapping

InterRAIl items

What is assessed or measured

Potential sensor

Cognition

Making decisions and
organising  daily  self-care
activities, disordered thinking

Video — camera records activities then assessor can
view the footage to determine if the older adult is
making. Comparison to previous footage enables acute
(1-2 days) or chronic (90 day) decline detection.

Remembering

Games like ‘Simon says’ with lights, records length of
light sequences. Online or app memory games. Follows
audio instructions.

Communication

Ability to communicate with
and understand others

Audio - Sound recording sensors — assessor listens to
audio or audio can be processed with Al

Mood
Behaviour

and

Assessed over last 3 days. May

be expressed verbally,
nonverbally and/or through
behaviours.

Video, can be used similar to that for cognition.
Audio, can be used similar to communication.

Changes in room lighting detected by luminescence
sensors (depressed, dark room).

Motion sensors and GPS — detect withdrawal from
activities.

Facial recognition of expressions.

These arethe most difficult items to assess.

Self-reported mood.

Visual representations of mood, eg: something the
older adult uses changes colour, such as the border of
the screen in a chat with family using VC.

Wandering

GPS, and geo-fencing

Psychological

The degree to which the older

GPS tracking/mapping in relation to places of social

welllbeing adult is involved in social | activities. Digital diaries. Monitoring communication
activities, roles and | device use (land-line, mobile phone, VC, etc). Visitor-
pursuits/hobbies. Includes | counting sensors, or using smiley face scales.
change. Length of time alone.
Self-reported feels lonely Audio —recording of older adult saying they are lonely
Major life stressors in last 90 | Digital diary
days

ADL (see | Activities of daily living in last 3 | ADLs and iADLs are composite assessments so multiple

seperate table)

days

sensors may be required. Action may be inferred.

iADLS (see
seperate table)

Instrumental activities of daily
living in last 3 days, assessed for
both performance and capacity.

Performance easier to detect. Capacity is the person’s
presumed ability, highly subjective, and requires a
certain amount of speculation.

Falls/recent
falls

Common use of sensors

Acclerometer, Gyroscope, floor sensors, force and
pressure, sound, video, radar, event detection — detect
and count instances

Balance/gait

Common use but not very
successful

Acclerometers, pressure mats, video, floor sensors,
fitness trackers, Kinect and Wii, AR,

Sleep

Sleep sensors in fitness trackers and smart watches

Skin condition

Camera and assessor views images, can track progress
over time.
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Amount of
formal/informal

Event detectors, contact detection, video — count
instances over relevant timeframe

caregiving

Use of physical | Inlast 3 days Video, motion sensors in restraints

restraint

Pain Highly subjective Devices that support self-reporting such as visual
analog scales (VAS), video to detect behaviour
indicating experiencing pain, facila expression
recognition

Continence Urine and bowel, and use of | Smart clothing, such as moisture detecture sensors in

pads underwear, pad/underwear sensors to monitor pad

usage, flow sensors in urinary collection device

Oral and | Multiple ways to detect fluid | Digital height and weight measuring instruments, water

Nutritional intake, some may be inferred flow, motion sensor in fluid container, electricity use

status (smart plug) for kettle (infers cup of tea/coffee), fridge

door motion sensor, smart fridges

Environmental

see seperate table

Multiple sensor options

Assessment
Table 8: Sensor to iADLs item mapping
iADLS May be inferred or by direct observation
Meal Camera (ambient or egocentric), or inferred from

preperation

ambient sensors such as fridge opening, oven turned
on, cupboards opened

Ordinary Sensors in dishwashers or washing machines, on
housework washing brushes, on vacuum cleaners or brooms, on
sheets (motion = changed)

Managing Card tracking. Monitoring cash is more problematic.

finances

Managing RFID, pill counting, reminders, lid motion sensors.

medication

Phone use Is assisitive technology | Large buttons, audio help, video for Skype, Zoom,
needed? FaceTime, etc

Stairs Barometic pressure/altimeter, Accelerometer (tri-axial)

Shopping Ego-centric camera

Transportation

Ego-centric camera, digital diary

Help with iADLs

Camera, self-reported
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Table 9: Sensor to ADLs item mapping

ADLs May be inferred or by direct observation — privacy issues critical here

Bathing Camera (note privacy issues), could be inferred from
motion detector on bathroom door, humidity sensor
(humidity increases with warm water use), circadian
patterns of activity, water flow through taps, etc

Personal hygiene Motion sensors in personal hygiene objects such as
toothbrush, comb, shaving equipment

Dressing upper body Camera, smart clothing
Dressing lower body Camera, smart clothing
Locomotion Walking frame with motion sensor, smart phone app

with step counter, pedometers, etc.
Walking around home or P P

wheelchair Wearables on person or wheelchair - Step counters
(pedometers), Accelerometer (tri-axial), barometic
pressure/altimeter, gyroscope. Audio, radar,
movement around objects (Al)

Timed 4 metre walk Accelerometer (tri-axial), step counters, fitness trackers

Distance Accelerometer (tri-axial), step counters, fitness trackers
walked/wheeled self

Total hours of exercise Accelerometer (tri-axial), step counters, fitness trackers

Went out of house in last | Outside door motion sensor

3 days

Transfer toilet Self-reported, camera (privacy issues), toilet seat
sensors

Toilet use Motion sensors on toliet door, toilet handle or seat

Bed mobility Accelerometer (tri-axial), bed sensors

Eating Camera or inferred from cupboards/fridge opening,
smart fridge

Change in ADLs status Calculate difference between 2 or more stored points in

in last 90 days time

Help with ADLs Camera, self-reported

Driving Drove car in last 90 days | Car motion sensor

Adding value to exisiting devices

User acceptance and contination of use is increased if the sensor is passive, not requiring action by
the older adult, low cost, can be used for other reasons, and is easy to use (Elers et al., 2018; Lawrie
et al., 2018). Incorporating sensors into everday items adds value to existing devices and is thus an
important design feature and a reason for the increase in research into smart clothing, smart watches
and smart phones. Smart plugs, smart light bulbs, unobstructive motion detectors, water temperature
sensors (can change the colour of the water based on temperature), pressure/force/vibration sensors
incorporated into floor mats, carpets, and other forms of flooring, adding
temperature/C0O2/gas/smoke and flame sensors as combination smoke alarms. Sometimes though
this can increase cost — for example smart fridges are more expensive than non-smart fridges.
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Table 10: Sensor to Environmental item mapping

Environmental

Home in disrepair

Squalid condition Pictures, or inferred from lack of housework

Inadequte heating or Temperature sensors, gas use, electricity use,

cooling

Lack of personal satety | Fear of personal attack Motion sensors with lights, panic buttons, hearing
aides,

Limited access to | Can’t climb stairs, can’t | Accelerometer (tri-axial), barometic
home or rooms manoeuvre well, also | pressure/altimeter, gyroscope. Audio, radar,
building issues movement around objects (Al)

Finances Has enough money to | Digital bank statements
live on

Sensor systems (models) effectiveness - screening, item ranking, and prognostic indicators

This is very dependent on the type of sensors used, types of processing of sensor data by a central
prcessing unit and if the input data can be converted to a digital format. Types of processing of sensor
generated data is critical, such as pattern recognition and identification of abnormal events or
converting images such as from video into more privacy-preserving outputs (for example,
depixelation).

Problematic interRAI assessment items for sensor use include mood & behavior, indicators for iADLs
and ADLS and informal helper status. Prognostic indicators and ranking of items can include screening
algorithms which may get input from sensor data or self-completed digital questionnaires.
Unfortunately, the most useful items for prognostic indicators are the harder items to be deteced by
sensor sytems.

As significant volumes of data can potentially be collected using sensors, data produced by sensors is
big data. As such it has the same problems as any form of big data — data formats that are structured,
semi-structured and unstructured, and the 5 Vs - volume, velocity, value, variety and veracity (Joshi et
al., 2019). The effectiveness of sensor sytems is dependent on how well these are managed.

Improving clinical outcomes

Any changes to the interRAI health assessments or data input methods and processes must have the
aim not only of increasing digital data for input into these health assessments, but also of improving
health outcomes.
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Minumum sensor package for homes

Based on work undertaken for this project, a 2-tier approach to a minimum sensor package for homes
is recommended. If the older adult lives with others, then their needs and wishes such as privacy need
to be taken into account.

Tier 1: simple wearables - acclerometer, barometic pressure/altimeter, gyroscope in different designs
plus simple PIR motion detectors appropriately located — open door, moved into room, turned on light
or radio.

This can be be used for pre assessment data gathering and screening, leading to early identification
for assessment, and early detection of declining health but also for a feeling of security, reduced
loneliness and improved interaction with support network. This would connect the informal network
with the older adult so that it is there for when health declines.

Simple wearables can be incorporated into items of daily wear such as shoes, bracelets, pendants,
straps, and could potentially be located anywhere on the body. However care needs to be taken with
direct skin placement as the skin of older adults may be thin, easily damaged and slow to heal.
Incorporating sensors into favourite everyday items would increase continuation of use. Self-
completed online health assessment questions and screening tools by older adults and/or informal
carers could be used as well. Temporary ambient cameras could be installed for 3 days for improved
assessment of iIADLS and ADLs (these are assessed over the previous 3 days in an interRAl assessment).
Screening tools and a standard referral form used by health providers would apply.

This tier would be for older adults who are basically well, may have health conditions but these are
stable, have good support (informal carers) and who want reassurance that events such as falls would
be detected and that support network/health providers would be notified. Devices used could be self-
selected from an offered range of sensors. Communication could be by cellular or wifi, either included
with the device or sent via a central processing unit.

Tier 1 would be scalable by the addition of wearable and ambient sensors as need changes with more
frequent screening tool use by health providers to detect early deterioration in health status.

Tier 2: fixed ambient camera or movement (such as radar or audio) continuous monitoring with
selected wearables and ambient sensors based on a formal needs assesment by a registered health
provider, such as OT or interRAIl assessor.

More complex data processing would be required which would include protection of privacy, pattern
recognition and Al such as fuzzy logic and rules-based reasoning with alerts of abnormal events. Whilst
data collection could be continuous, the processing output could exception based, summarised, or
otherwise aggregated for ease of viewing. Skin care concerns are more important in frailer older
adults.

This tier would be for older adults with high levels of fraility, requiring support for iADLS and ADLS,
cognitive problems, unstable health conditions, frequent falls, frequent ED visits or hospital
admissions. Tier 2 adults may be willing to trade privacy for security and reassurance of help arriving
from continuous monitoring.

Like Tier 1, Tier 2 can be be used for pre assessment data gathering and screening, leading to early
detection of declining health but also would determine the level of support needed and ensure it was
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provided when needed. Again, like Tier 1, Tier 2 would provide a feeling of security, reduce loneliness
and increase interaction with support network, and bring health providers in the circle of care. Both
Tier 1 and Tier 2 would include checks to ensure informal carers are not being overwhelmed.

Next steps

This project has identified that the majority of research undertaken in the sensor/older adult space is
experimental, in residential care, and are pilot projects with small sample sizes. Very few real-life RCTs
exist, however as most of these are in recent years, this area is maturing. Therefore further research
into real-life use of sensors to support care for older adults at home is needed.

One option would be a pragmatic clinical trial of home sensors and data mapping, to test Tier 1 and
Tier 2, with engaged local service providers such as: Marion Kennedy centre, Alzheimer’s Manawatu,
Age concern, NSAC asssessors, MidCentral DHB, general practice and allied health providers.

A second option would be devloping pilot studies with large sample sizes in real-life situations with
clincal validation. For example, as medication adherance disportionally affects the elderly (Yap,
Thirumoorthy, & Kwan, 2016) investigating how digital data and technology could support medication
adherence of older adults within their home, communicate with the older adults’ informal support
networks and their health care providers and integrate with existing electronic information sharing
systems.

In addition, ongoing research into the wider aspects of digital technology use such as privacy, security,
interoperability, improving digital and health literacy, and culturally appropriate technology use and
data management/governance (including informed consent) and how they apply to sensors in the
home is needed.

Limitations

The main limitation of the report is that sensors are a fast-moving area and new sensors are being
developed all the time. The sensors and their use discussed in the report could be superseded by
future development.

The project was a data analysis project. Observing a real time assessment and interviewing older
adults and their informal carers, assessors and data end users such as hospital geriatric services or
primary care providers would enable triangulation and increase the validity of the project findings,
this may also reveal new findings.

Detail about available commercial sensors systems was limited to public company websites, there
were no published evaluations of these systems found, therefore it was not possible to comment on
their suitability of otherwise for use to support older adults living at home and for providing data for
interRAl home assessments.

There was very little published research found on health assessments and sensors with older adults.
Findings presented may not be strictly applicable to the scope of the project as age and purpose of
health assessments was removed to find published literature on sensors in health. The project
examined assessments for home, assessments for ARC and palliative care may produce different
findings.
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Conclusions

This report presents findings from research undertaken into the use of sensor data, available today,
and mapped alongside current interRAI assessment data, to demonstrate the viability of data collected
from sensors in a home (external) environment from a clinical setting.

The main findings are that data input is currently from multiple sources of data input, in multiple
formats, based on self-reported recall, on paper and time consuming to collate and enter into the
online assessment form. A lack of operability prevents data that is in digital format from being used,
with the exception of the NHI.

Sensors can be used to improve data input for interRAl assessments. Some assessment items are
complex and difficult. Those items that are most difficult for the assessor to assess were also the same
items that would be difficult to introduce sensors to provide input data. In these situations, providing
sensor data to the assessor who would then use their clinical judgement would enable the assessor to
complete these items in a more efficient and effective manner.

Sensors could play a role at any step in the assessment process, from pre-assessment, to providing
support care and monitoring of health outcomes after the assessment is completed. Changes to the
assessment process would increase efficacy and effectiveness of assessments.

Technical data about existing commercial sensors systems, apart from what was included in their
public websites, was absent from the public domain hence it was not possible to assess their ability to
provide data for interRAI assessments.

Providing low cost, easy to use, adaptable, secure, culturally acceptable sensors that add value to
existing everyday items and that can be selected by the older adult will increase compliance and
acceptability by older adults.

A major theme of the literature review that research studies conducted on sensor use are mainly
experimental, with small sample sizes and based in residential care providing limited evidence that
sensor use improves health outcomes. This could be addressed by supporting real-life clinical studies
on the use of sensors in the care of the elderly.
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Appendix 1: Abbreviations

5Vs

ACF

AAL

ADLs

Al

AR

ARC

CA

CAPs

CGs

CDSS

CHA

CwaBI

DHB

DRS

ED

EHR

EMR

GP

GPS

HAR

HC

iADLs

interRAI

LTCF

volume, velocity, value, variety and veracity
Aged Care Facility

Ambient Assisted Living

Activities of Daily Living

Artificial Intelligence

Augmented Reality

Aged Residential Care

Contact Assessment

Clinical Assessment Protocols
Commercial Sensor Systems

Clinical Decision Support System
Community Health Assessment
Caregiver Wellbeing Index

District Health Board

Depression Rating Scale

Emergency Department

Electronic Health Record

Electronic Medical Record

General Practice

Global Positioning System

Human Activity Recognition

Home Care assessment

instrumental Activities of Daily Living
international Resident Assessment Instrument

Long Term Care Facilities
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MAPLe

MeSH

MoH

NASC

NHI

NZ

oT

RAI-HC

RCT

RFID

PAS

PC

PCC

PIR

PMS

POTS

PRISMA

SiPMs

SNA

TAS

TIN

Method for Assessing Priority Levels
Medical Subject Headings

Ministry of Health

Needs Assessment and Service Coordination
National Health Index

New Zealand

Occupational Therapists

Resident Assessment Instrument-Home Care (the Canadian version of interRAI)

Random Controlled Trial

Radio Frequency ldentification
Patient Administration System
Palliative Care assessment
Population, Concept and Context
Passive Infrared sensor

Patient Management System
Packages of Temporary Support
Preferred Reporting Items for Systematic reviews and Meta-Analyses
Silicon PhotoMultipliers

Support Needs Assessment
Technical Advisory Services

Technical Investment Network
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Appendix 2: Boolean phrases and MeSH Terms

Databases searched: PubMed, Medline, Cinahl

Search outcome by Boolean phrases

(health OR wellbeing) AND (interRAI OR interrai OR "older | 34,174 512 Cinahl
adult assessment" OR geriatric OR ageing OR aging OR | Pubmed
senior) AND (sensors OR wearables OR digital OR technology
OR 10T OR iot OR IOT OR "internet of things" OR assistive OR
"pervasive technology" OR "Smart home" OR "smart home"
OR "smart house" OR "Smart house" OR monitoring)
(interRAI OR interrai OR “older adult assessment”) AND | 8 Pubmed 2 Cinahl 5 web of
(ageing OR aging OR senior) AND (sensors OR wearables OR Science
digital OR technology OR IoT OR iot OR IOT OR "internet of (emailed)
things" OR assistive OR "pervasive technology" OR "Smart 1 usin
home" OR "smart home" OR "smart house" OR "Smart &
" I keywords
house" OR monitoring)
(interRAI OR interrai OR “older adult assessment”) AND | 1 Pubmed 0 Cinahl 0 Web of
(ageing OR aging OR senior) AND (monitoring) AND (sensors Science
OR wearables OR digital OR technology OR IoT OR iot OR 10T
OR "internet of things" OR assistive OR "pervasive
technology" OR "Smart home" OR "smart home" OR "smart
house" OR "Smart house")
("older adults" OR ageing) AND (monitoring) AND (sensors | 188 107 Cinahl 100 by
OR wearables OR technology OR IoT OR iot OR IOT OR | Pubmed . keywords
" S . 60 if use
internet of things" OR pervasive technology OR Smart home WoS
Abstract as
OR smart house) )
filter
("older adults" OR ageing) AND (sensors OR wearables OR | 1303 1053 Cinahl | 759 WoS
technology OR IoT OR iot OR IOT OR "internet of things" OR | Pubmed . Keywords
. 1223 if use
pervasive technology OR Smart home OR smart house OR
monitoring) abstract as
filter
(ageing OR aging OR senior) AND (monitoring) AND (sensors | 191 62 Cinahl 95 by
OR wearables OR technology OR loT OR iot OR IOT OR | Pubmed . keywords
" S . 37 in last 5
internet of things" OR pervasive technology OR Smart home ears WoS
OR smart house) ¥
interRAI OR interrai (full free text, last 10 yrs, English, aged | 57 Pubmed | 66 Cinahl 12 WoS
>45 yrs)

Adding clinical trial to above MeSH terms search

15, but only 3 relevant. Linked
articles found another 25

Adding systematic reviews for health assessments in older adults, but
neither included sensors

2, did not include sensors

Adding systematic reviews to older adult/technology (first search above)

10, 8 relevant. Linking from
other references identified a
further 12.
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MeSH Heading Terms:

Medical Subject headings used in

PubMed

Healthy aging interRAIl or interrai — no records Technology

Aged Assessment —no MeSH terms wearable technology

Health Services for the Aged Assessment of health needs assistive technology
Rehabilitation Ambulatory technology

Wearable device

Telehealth

Search outcome by MeSH terms

Search strategy
ID

Boolean search terms

Number of returns

1

("health services for the aged"[MeSH Terms] OR
"aged"[MeSH Terms]) OR "healthy aging"[MeSH Terms]

298,442

(("wearable electronic devices"[MeSH Terms] OR "self-help
devices"[MeSH Terms]) OR ("ambulatory"[All Fields]) AND
("technology"[MeSH Terms] OR "technology"[All Fields])))
OR ("wearable electronic devices"[MeSH Terms] OR
("wearable"[All Fields] AND "electronic"[All Fields] AND
"devices"[All Fields]) OR "wearable electronic devices"[All
Fields] OR ("wearable"[All Fields] AND "device"[All Fields])
OR "wearable device"[All Fields]) AND ("2010/06/19"[PDat]
:"2020/06/15"[PDat])

39,843

((Assessment[MeSH Terms]) OR Assessment of health
Needs[MeSH Terms]) OR InterRAI[MeSH Terms] AND
("2010/06/19"[PDat] : "2020/06/15"[PDat

("rehabilitation"[MeSH Terms] AND ("2010/06/19"[PDat] :
"2020/06/15"[PDat])

24873

land?2

(("health services for the aged'[MeSH Terms] OR
"aged"[MeSH Terms]) OR "healthy aging"[MeSH Terms]
AND ("2010/06/19"[PubDate] : "2020/06/15"[PubDate]))
AND ((("wearable electronic devices"[MeSH Terms] OR
"self-help devices"[MeSH Terms]) OR "ambulatory"[All
Fields] AND ("technology"[MeSH Terms] OR
"technology"[All Fields])) OR ("wearable electronic
devices"[MeSH Terms] OR ("wearable"[All Fields] AND
"electronic"[All Fields] AND "devices"[All Fields]) OR
"wearable electronic devices"[All Fields] OR ("wearable"[All
Fields] AND "device"[All Fields]) OR "wearable device"[All
Fields]) AND ("2010/06/19"[PubDate]
"2020/06/15"[PubDate])) AND '"2010/06/19"[PDat]
"2020/06/15"[PDat] AND ("2010/06/19"[PDat]
"2020/06/15"[PDat])

5517

1,2and 4

(((("health services for the aged"[MeSH Terms] OR
"aged"[MeSH Terms]) OR "healthy aging"[MeSH Terms]
AND ("2010/06/19"[PubDate] : "2020/06/15"[PubDate]))

762
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AND ((("wearable electronic devices"[MeSH Terms] OR
"self-help devices"[MeSH Terms]) OR "ambulatory"[All
Fields] AND ("technology"[MeSH Terms] OR
"technology"[All Fields])) OR ("wearable electronic
devices"[MeSH Terms] OR ("wearable"[All Fields] AND
"electronic"[All Fields] AND "devices"[All Fields]) OR
"wearable electronic devices"[All Fields] OR ("wearable"[All
Fields] AND "device"[All Fields]) OR "wearable device"[All
Fields]) AND ("2010/06/19"[PubDate]
"2020/06/15"[PubDate])) AND '"2010/06/19"[PDat]
"2020/06/15"[PDat]) AND "2010/06/19"[PDat]
"2020/06/15"[PDat]) AND ("rehabilitation"[MeSH Terms]
AND "2010/06/19"[PDat] : "2020/06/15"[PDat]) AND
("2010/06/19"[PDat] : "2020/06/15"[PDat])

1, 2 and 4 open
access

(((("health services for the aged"[MeSH Terms] OR
"aged"[MeSH Terms]) OR "healthy aging"[MeSH Terms]
AND ("2010/06/19"[PubDate] : "2020/06/15"[PubDate]))
AND ((("wearable electronic devices"[MeSH Terms] OR
"self-help devices"[MeSH Terms]) OR "ambulatory"[All
Fields] AND ("technology"[MeSH Terms] OR
"technology"[All Fields])) OR ("wearable electronic
devices"[MeSH Terms] OR ("wearable"[All Fields] AND
"electronic"[All Fields] AND "devices"[All Fields]) OR
"wearable electronic devices"[All Fields] OR ("wearable"[All
Fields] AND "device"[All Fields]) OR "wearable device"[All
Fields]) AND ("2010/06/19"[PubDate]
"2020/06/15"[PubDate])) AND '"2010/06/19"[PDat]
"2020/06/15"[PDat]) AND "2010/06/19"[PDat]
"2020/06/15"[PDat]) AND ("rehabilitation"[MeSH Terms]
AND "2010/06/19"[PDat] : "2020/06/15"[PDat]) AND
("open  access"[filter] AND "2010/06/19"[PDat]
"2020/06/15"[PDat])

444

Adding Clinical
trials as MeSH
term to 1, 2 and
4 open access

"clinical trials as topic"[MeSH Terms] AND ((((("health
services for the aged"[MeSH Terms] OR "aged"[MeSH
Terms]) OR "healthy aging"[MeSH Terms] AND
("2010/06/19"[PubDate] : "2020/06/15"[PubDate])) AND
((("wearable electronic devices"[MeSH Terms] OR "self-
help devices"[MeSH Terms]) OR "ambulatory"[All Fields]
AND ("technology"[MeSH Terms] OR "technology"[All
Fields])) OR ("wearable electronic devices"[MeSH Terms]
OR ("wearable"[All Fields] AND "electronic"[All Fields] AND
"devices"[All Fields]) OR "wearable electronic devices"[All
Fields] OR ("wearable"[All Fields] AND "device"[All Fields])
OR "wearable device"[All Fields]) AND
("2010/06/19"[PubDate] : "2020/06/15"[PubDate])) AND
"2010/06/19"[PubDate] : "2020/06/15"[PubDate]) AND
"2010/06/19"[PubDate] : "2020/06/15"[PubDate]) AND
("rehabilitation"[MeSH Terms] AND
"2010/06/19"[PubDate] : "2020/06/15"[PubDate]) AND
("open access"[filter] AND "2010/06/19"[PubDate]
"2020/06/15"[PubDate])) AND ("open access"[filter] AND
"2010/06/21"[PDat] : "2020/06/17"[PDat])

3

(15 returned but only 3
relevant — put in EndNote
group Clinical trials

Adding clinical
trials to 2

37
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Appendix 3: Data extraction form template

Author |Year |Country (Title |Aim/Purpose |Sample/ |Research |Pilot or |Purpose of |Sensors Sensor How was Results Health Article
of Origin setting  |design BAU SENS0rs mentioned |technology |sensor used Outcomes  |usefulness
background |used
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Appendix 4: Assessment process flow chart

interRAI Assessment Flow Chart

( Inpatient/client )
referred to NASC A

Mo
‘\._________________/

[] V
=T

Possible entry to LTCF

|Clinically oomp|ex|

|Sorne complexity|

Non-complex

v

Long Term Care
Facility (LTCF)

|
Use HC|
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Appendix 5: Data

interR Al Contact Assessment (CA - black), ED
Screener (black) & Home Care (HC -green)
Assessmentform

interRAlitem [consider INTENT of the item}

Section A - Demographit Information (GAEHA
1. Hame

& MHI number
b. Commurity Services Card (C5¢)

<. ALC glaim number

2. Damidle cade

b. Pastal cate

& Driver's leance

7. Ethnicity Laval 2

2. Eligihiliy far publicly funded heatth services
9.Primary language

10, Interprecer needed

11, Reason for referral/ presentation

. Lacatian af intake ar sereen

b. Assessment madule

Section B- Intake B intial history [CA & HC manuals)
1. AssessmentReference Date

Administration af medicatian [ather than ¥}
Indwelling catheter

W therapy

Dwyzen therapy

Waund care

Other (specityh

buReferral ta incate or continue renabiliation services
«<.Referral to initate or continue palliative services
3. Experted |iving arrangement during service provi
(see 14a)

4. Experted residential /iving status during service
provisian ses 13}

5. Change in living s itustion

5. Feels person would be better living elsewhera (see

Ay

Section C- Freliminary Screener [CA} Cognition (HE}

Section C : Cognition HA assessment differs from

CA from here
1.Cognitive skills for daily decision-making (in CA B EDf

1. Cagnitive skills fordall eciion making (o)
2. Memary fRecall Abllicy

. shart term memary 0K

b. pracedural memany DK

< situstiansl memary DK

3, Paridic disordered thinking ar awarenzss

2. easity tistracted

b. episades of disarganised spesch

<. mental functian va ries aver the caurse af the day

4, Acute change in mental status from person’s usual

functioning

2. Bathing

b. persanal hygiene

<. dressing upper hady

< dressing lawer bady

e walking

Measuremant
of observation

inputto agortm /dinial Notes far coding

Judgement ordirect inta

Interfal
text et
text Male/Female gender

uid/ declines ta answer
text date

teat ban

checkbay

text alphanumerical
text numerical eligible leave blank
text alphanumerial i ineligible leave blank
text numerkal assigned by Satktics NZ
text numerial assigned by NZ Past, cade 259000 f
hameless, 11f unknawn, 2 nan-resident
text Hafves Onalyes
text test Level 1 ethnicity made be derived fram
level 2 caing
text alphatetical tickall thatapply
text three-lemter alphabetical - Fletrer cate eng/ mrif ather (in
cade language code Appendis)
text Nafves Ona lyes
text text freetexd box
text teat 12a inform 12 and identifies where
irterR Al CA& assessment wil take place
text tet (Commurity/ informed by 12a Either
Haspital Intake G0 TO CammunityHospitsl - secions BS D &
Sedtion B/ED Screener £
GOTO SedionF)
ED Scraener use section F, 6B H
date End date of absenatian periad [the last
24 hrsy
testftime bsed an time ta first treatment, ardered,
ted ar cantinued
teatftime bsed an time ta first restmen, ardered,
initiated arcaminued
testftime bsed an time ta first trestment, ardered,
initiated arcantinusd
textftime bsed an time ta first trestment, ardered,
iated ar cantinued
teatftime bsed an time ta first restment, ardered,
initiated arcantinued
testftime Spedfy ather and check bax
Hafves Specify iniatian ar cantinued service
NojVes Specify initiatian ar cantinued service
speech e 1 private care - 14, carrestianal fagiiy, 15
ather nat listed
speech et 1f care has 1 digh, right justify & use 2
fesding 0
spesch tant OnaTyes
speech test Ona 1yesZinstitutian

spesch Bvisual tex

speech
speech Bvisual tex

speech Btext tert
speech teit
spesch tert
spesch teit

speech B visual test

speech, visual  text

e
speech,visual  text
speech, tet
speech, visual  text

based an evaluation af s nswers fram £2
inCA

Oindep L mat indep 3 min mpaired @
sewimpaired S uncansciummess - if S SKIP
TO SECTION &

@memary akay  memary prablem
G memanyokay 1 memary prabiem

0 memaryakay 1 memary prablem

Qbehaviaur nat present 1behaviaur
present & 2 hehaviaur warsening
Qbehsviaur nat present 1 hehaviaur
present & 2 behaviaur warsening

@ behaviaur nat present 1 behaviaur
present & 2 behaviaur warsening
Qna lyes

CAD independent, 1 supervisian, HC is @
ingep -6 tatsly depend & 3 activity did
nat aceur

CAD independen:, 1 supervisian, HE is @
indep -6 tatally depend & 3 activity did
nat accur

CAD independent, 1 supenvisian, HC is @
intep -6 tataly depend &3 actiity did
nat aceur

CAD independent, 1 supervisian, HE is @
intep -6 tatslly de pend & 3 acthity did
nat aceur

CAD independent, 1 supervisian, HE 15
indep -6 tatslly depend & 3 activity did
nat aceur

Referrer/ H
provider

pravided by
referrar
pravided by
referrer

pravided by
referrar

praviden by
refarrar
pravided by
referrer
pravided by
A

pravided by
referrer
pravided by
referrer

pravided by
referrer
pravided by
referrer
pravided by
referrer
pravided by
referrer
pravided by
referrer
provided by
refemer

no

no

na

pravided by H
pravider
pravided by H
pravider
pravided by H
pravider
pravided by H
pravider
pravided by H
pravider
pravided by H
pravider
pravided by H
pravider
pravided by H
pravider
pravided by
referrer
pravided by
referrar

na

<auld infarm

<auld infarm

<auld infarm

<auld infarm

<auld infarm

cauld infarm

inputs - spreadsheets

Haspital staff

i nat alreatly
pravided
#nat sireaty
pravided

i nat alrea dy
pravided

if nat alreay
pravided
if nat alrea dy
pravided
if nat alresdy
pravided

i nat alreaty
pravided
#nat sireatly
provided

if nat alresdy
pravided
if nat already
pravided
if nat already
pravided
if nat alresy
pravided
if nat alrea dy
pravided
if nat alresdy
pravided

if nat already
pravided

i nat aireaty
pravided

if nat already
pravided

if nat already
pravided

i nat aireaty
pravided

if nat already
pravided

na

if nat already
pravided

#nat sireay
pravided

could infarm
could infarm
<auld ifarm

could infarm

<auld infarm

<auld ifarm

ould infarm

<auld infarm

‘could infarm

Hospital notes

i nat a Ireadly
pravided
if ot s readly
pravided

i natalready
pravided

if nataireaty
pravided
if natalready
pravided
if natalready
pravided

if nat a readly
pravided
if ot s readly
provided

if not alreaty
pravided
it natalresdy
pravided
if natalready
pravidsd
if notalreaty
pravided
if natalready
pravided
if nataiready
pravided

if nat already
pravided

i notalreaty
pravided

it nat alresdy
pravided

if nat already
pravided

i notalreaty
pravited

if natalready
pravided

na

i nata readly
pravided
i not s reatly
pravited

cauid infarm
cauld infarm
cauld infarm

could infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

Formal helper

i not already
provided
# not already
provided

# nat alreaty
pravided

i nat already
prvided
if nat alrea dy
provided
# nat alresdy
pravided

if nat already
provided
# nat alresdy
pravided
i nat already
provided
i nat alres dy
pravided
if nat already
provided
i nat alresdy
provided
if nat already
prvided
# nat alresdy
provided

na

zauld infarm
cauld infarm
cauld infarm

cauld infarm

auld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

Diger Adurt

self-reparted

setfreported

selfreparted

selfreparted
self-reparted

seifreparted

self-reparted

setfreported

selfrepartes
selfreparted
self-reparted
selfreparted
self-reparted

seifreparted

self reparted

s reparted

seff reparted
salf reparied

seff raparted

sl repared

self reported
s reparted

seff reparted
seif reparten
seff reparted
salf reparted

i repared

self reparted

self reparted

self reparted

self reparted

self reparted

Infarmal Helper

if nat alreadly
pravided
if ot s readly
pravided

i natalready
pravided

if notaiready
pravidsd
if natalready
pravided
if notalreaty
pravided
if notalready
pravided
if notalreaty
pravided
if notalreaty
pravided
it natalresdy
pravided
if natalready
pravided
if not alreaty
pravided
if natalready
pravided
if notalreaty
pravided

na

cauld infarm

could infarm

cauld infarm

cauldinfarm

soffreparted

s2if repanted

cauld infarm
could infarm
cauld infarm

cauld infarm

cauld infarm

cauld infarm

could infarm

cauld infarm

cauld infarm

Infarmation
prepopulated by ather
tatahases

HHI, hospital FAS, GF -
PMS5, ar ather PAS
NHI, hospital PAS, GP -
PI3, ar ather PAS

NHI, haspital PAS, GP -
PIS, ar ather PAS

NHI, hospital PAS, GP -
PMS, ar ather PAS
HHI, hospital PAS, GF -
PM3, ar ather RAS
NHI, hospital PAS, GP -
PIS, ar ather PAS

HHI, hospital PAS, GF -
B3, ar ather PAS
NHI, hospital PAS, GP -
PHS, ar ather PAS

unknawn
NHI, haspital PAS, GP -
PIS, ar other PAS

HHI, hospital PAS, GF -

PIS, ar ather PAS
na

unknawn

unknawn

na

Assessor

inputf check
et

nputf check
et

checktext
checktest
checktest
checktest

checktest

checktest
checktest
ask & check
e

ask & check
test

ask & check
test

ask & check
et

ask & check
test
checktest

input data

input deta

input data

checktest
checktest
checktext
checktest
checktest
checktest
checktest

checktext

a5k & useclin
judgement
ask & use zlin
judgement

ask
ask & abserve

sk & chack

ask & abserve
ask & abserve
ask & abserve
ask & observe
ask & abserve

ask & abserve
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interRAitem consider INTENT of the item}

d. lnzamatian

& transfer taller

i. bed mability

. eating

3. Locomation / Walking
a. primary made of laamatian indaars
b timed 4 metre wa b (13 faat)

<. distance walked

d. distance wheeled self

4. Activity Lavel

4. Tatal hurs af esercise ar physical activiy in last 3 days

b, in the last 3 days, no. af days went aut of hause ar

Building hefsn lives in

5. Physical function im provem ant pote ntiai

3. persan belives is capabile of impraved perfarmance in

physical funtian

b care prof believes persan capable of impraved perfin

physicsl functian

speech, visusl

speech,visual

spesch, visua

speech, visual

speech, visual
timed

spesch

speech

speech

spesch

spesch

visual

&.Change in ADL status compared to 90days ago or since speech

last asmt if <90 (see G}
7.Briving
3. Orave £ar in last 30 days [same as G7a}

speech

b if drove in last %0 days, assessar aware persan suggested speech

tastap driving [same 35 67h}
3, Dyspnoea (same as 1

4, 5elf-raported Health (sama as 12}
5. Instability of conditians

2. Canditions/ dissases ma ke cagnhian, AOL, mad, or

behaviaur patterns unstable [same a5 J72)

b. Esperiencing an acute episade arflare-up afa recurrent

ar <hranic prablem (176}

<. Endstage disease 6 ar fewer manths ta live [anlyin HCy

6. 5uppart Services may be required far this persan (anly

inCa)

DECISION POINT (CA} TO GO SECTIONS D & EOR TO £10

incA

Section D - Clinizal Evaluation [CA)

1. Change in decision-making com pared to 90days age or
since last assessment if 90days (same as C5)

Section D Sommunication and vision
1. Making self understand [ enly in He)

2. Ability to understand others (Com prehension) D2 in CA

3. Hearing

4. vision

3. Self-reportad mood (same as E2)

Section £ Mood and Behaviour HCH

1. Indicatians of pazsible depresced, anxiaus arsad maad

a made negative statements

b persistent anger with self ar athers

<. eapressians, including nonverbs|, of unreslistic fesrs

d. repethtive heaith campls ints

e repetitive ankious eaplaintsfcancerns (nan-heah

relited)

1. £a¢, pained ar warried fasial espressions

& erying, tea uinses

b recurrent statements samething te rible is abaut to

happen
iwithdrawal fram astivities of interest

jreduced saisl interactians

k. expressians, including nan verhal, of lack of pleasure in

[

2.5¢lf reported maod

a.lttle inte rest ar pleasure in thinzs yau narmalty enjoy

b. anaiaus restiess ar uneasy

2 sad, depressed ar hapeless

3, Behaviour symatoms
2. wandering

b.verbal shuse

speech

spaech

spesch & test

speech & tent

speech & et

test

speech

spasch & visual

speech & visual

speech & text

speech B text

spaech

speech & visual

speech B visual

speech B visual

spasch & visual

speech & visual

speech & visual

spasch & visual

speech & visual

speech B visual

speech & visual

speech & visual

speech

spaech

spaech

speech & visual

spasch & viual

input ta akgaritm/dinical
judgement ordirect inte
InterRAI

o1

ten
text

tert
text

1o

ten

text

@nalyes

PROGRESS TO C615
DETERMINED BY (1-C8a

text

e

text

text

text

ten

tent

text

tert

ten

tert

e

tent

tent

text

ten

ten

o1

Nates for cading

CAQindependent, 1 supenvisian, HC i
indep -6 tatally depend & 3 activity did
nat aceur

CAD independent, 1 supenvisian, HC
indep -6 tatally depend & 8 activity die
nat aceur

CAQ ingependent, 1 supenvisian, HC isQ
indep -6 tatslly depend & 3 activity i
nat aceur

CAD independent, 1 supervisian, HE is 0
indlep -6 tats!ly depend & 8 activity die
nat aceur

HE 0 indep - 3 bedound
9 not tested 83 refused ta test 77
inzamplate, recard tme n sezants use
preceeding 0single dizi

recard dista nce walkad O did nat walk,
e 5mp- 514 kn}

recard distance wheeled 0 did nat walk,
1 5mi= 5 (14 knj + 8 daes nat have
wheelchair

Inane-4 marethan 4 haurs

2did nat g0 aut- 1 nat in last 3 days, 210
2days, 33 days

Qna 1yes

Orod yes

0 impraved, 1 nachange, 2 declined, 3
uncertain

Qna, ar daes nat drive 1yes
Gna 1yes

0,323
0,123,ar %
ana 1yes

0ot jes
Qo yes

PROGRESS T0 C6 15 DETERMINED
BY C1-C5a C6 is based on answers in
Sections 4,8 8 ¢

Calculatian basedan C1ta C6

impraved, na change, declined, uncertain

Qunderstasd, 1 usualy understands, 2
aften, 3 sametimes, 4 rarelyar never
underst nds

Qunderstand, 1 usuall understands, 2
aften, 2 sametimes, 4 rarely ar never
understs nds

Qadequate 1 minimal ditficulty-4 na
hesring

Qsdequate 1 minima| difficulty-4 na
visian

Ho/Ves, cauld nat, wauld nat snswer

Qnat present 1 present but natin a3
days - exhibited daily in last 3 days

Qnat presen 1 present but nat in kst
days- 3 eahibited daily in last 3 deys
@nat present 1 present but nat in s 3
days-3 exnibited daily in last 3 dsye
nat present 1 present but nat in B3
days- 3 exhibited daily in last 3 days
Qnat presem 1 present but nat in kst
days- 2 exhibited daily in last 2 days
Q@nat present 1 present but nat in st 2
days- 3 eanibhied daily in last 3 dsye
Qnat present 1 present but nat in a3
days- 3 exhibited daily in last 3 dsys
Qnat presem 1 present but nat in a3
days- % exhibited daily in lact 3 days
@nat present 1 present but nat in bt 2
days- 3 eahibited daily in last 3 deye
@t present 1 present but nat in st 3
days -3 exhibited daily in last 3 dsye
@nat presem 1 present but nat in a3
days -3 extibited daily in last 3 days

Qnatin st 3days 1 aften but nat in last 3
day, 3 dailyin last 3days, & perean cauld
nat respand

Gnat in st 3days 1 aften but nat in last 3
days, % daily in last 3days, 8 persan could
nat respand

Qnat in sst 3days 1 aften hut nat in last 3
days, 5 gaily in last 3ays, 5 persan cauld
nat respand

@nat present 1 present but nat in a3
days- Z eahibited daily in last 2 days

Qnat present 1 present but nat in a3
days -3 exhibited daily in last 3 days

Referrer/ H

provider

cauld infarm

zauld infarm

cauld infarm

cauld infarm

na

na

cauld infarm

cauld infarm

cauld infarm

cauld infarm

na

cauld infarm

na

na

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

zauld infarm

cauld infarm

cauld infarm

zauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

no

na

na

cauld infarm

cauld infarm

Haspital staff

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

could infarm

cauld infarm

<auld infarm

could infarm

cauld infarm

could infarm

cauld infarm

<auld infarm

cauld infarm

could infarm

cauld infarm

could infarm

could infarm

cauld infarm

cauld infarm

cauld infarm

could infarm

cauld infarm

Hospital nates

cauld infarm

could infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

na

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

could infarm

cauld infarm

cauld infarm

Farmal helper

cauld infarm

could infarm

cauld infarm

uld infarm

<auld infarm

cauld infarm

could infarm

cauld infarm

cauld infarm

cauld infarm

could infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

could infarm

could infarm

cauld infarm

Older Adule

self reparred

self reparted

s raparted

self reparted

s reparted

self reparted

self reparted

self reparted

self reparted

selif reparted

yes
self reparted
self reparted
self reparted
self reparted

self reparted

self reparted

s reparted

self reparted
self reparted

self reparted

self reparted
self reparted
self reparted
self reparted
self reparred
self reparted
self reparted
self reparted
self reparted
self reparted

self reparted

self reparted

s reparted

self reparted

na

na

Infarmal Helper

zauld infarm

cauld infarm

zauld infarm

cauld infarm

zauld infarm

cauld infarm

‘cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

zauld infarm

cauld infarm

cauld infarm

cauld infarm

auld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

auld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

could infarm

zauld infarm

Infarmatian

Assessor

prepopulated by other

databases

na

ack & absenve
ack & abserve
a5k & abserve

sk & abserve

ask
abserve

ask B useclin
judgement
check B use
dlinjudgement

sk

ask & absene
ask

ask & cheek
ask & check
ask B chegh

akulste

akulate

a5k & ahzenie
ahserve & use
dinjudgemt

ask & absenie
ask & absene

ack & listen

ack & abserve
ask & absenve
ack & absene
ask & abserve
ask & absenve
ask & absene
ask & abserve
ask & abserve
ask & abserve
ask & absene

ack & abserve

ask & absene

ask & absenve
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interRA| item (consider INTENT of the itemh

2. physical shuse

d. sacia Iy indpRrapriste or disruptive behaviaur

& inapprapriate public sexusl behaviaur ar public

disrahing

. resists eare

Section Fi Psychosocial well-bging (HCK

1, Socia| Rel:

nshins
3. participation in sacia| scthities of langtanding interest

b, visit with 3 lang-standing relatian ar famity member

2 atherinterscatian with lang-standing sazial relatian -
shane email

d. canflictar anger with familyar friends

e fearful af a famity member ar dase acquaintance

. neglected, sbused, ar mistrested

2, Lonely

3, Change in Social activites in last Sdays or since last
asmrif< 90

4, Length of time alone during the day (morning &
afternaany

5. Major stressors in last 90 days
‘ection G Functianal Status (HC)

a, meal preparation

b ardinary housewark

. managing meditations

€. managing finances anly in HC}

& phans uss fanty i HE}

d, stairs

& shapping [anly in HE)

h. transpartatian fanly in HC)

5. Change in ADL status as campared to 90 days ago [OR

since last assessmant 90 days) {same as DS inCA)

7.0riving fsee C
a. Drave ear in last 30 days (ssme as 67a)

spaach & vsual

speech B visual

spasch & vsual

speech B visual

spagch

speach

speech

spaach

speach

speech

speech

speach

speech

speach

speech

speech

speech

speach

spesch

speech

speech

spesch

speach

speach

b if drave in lssi 90 days, sssessar sware persan suzgested spesch

tastap driving (same 2z G7b)

‘sation H: Continenca
1, Bladder Cantinense

2, Urinary Callextion Device [excludes pads f briefs)

4, Pads ar Briefs worn
Section |; Disease Diagnoses (same as DS in CA} listed as
Déia- Dée or as necessary

1, Disease Diagnoses -listed {TA - 11U { 21 items)
‘Séction 1: Health Conditans

1. Falls (same as O7in CA}

2, Recent Falls only in H [falloveup aniyh

3, Problem Frequency (HC has (21 tams)

Balance

3. Difficulc arunable ta mave self to standing pastian
unassisted

b, dificult ar unabile ta turn seff araund and facethe
appasite directian

speech & test

speech& test

speech & text
speech & test

speech & test

speech & test

speech & text

speech & test

speech & teat

speech & test

spesch & text

input te algoritm /dinical Notes for coding

judgemant or
InterRAI

o

e

o

e

test
CODE SECTION FOR
PERFORMANCE &
CAPACITY

Qnat present 1 present but nat in last 3
days -3 exhibited dally in last 3 days

Qnatpresent 1 prasent but nat in last 3
days - 3 eahibited daly in last 3 days

Onatpresent 1 present but nat in st 5
days- 3 eahibted aly in last 3 days

Ongt present 1 present but nat in st 2
days -3 exhibited dally in last 2 days

Qnever, 1> 300ays, 2 3-30daye, 3 4-
Tays, 4 in last 3 days, & unable ta
determine

Onever, 1> 30days, 2 5-30days, 3 4
Tdzys, 4 in lsst 3 dsys, Bunable o
determine

Gnever, 1+ 30days, 2 8-30days, 3 4-
Tdays, 4in last 3 days, Bunable ta
determine

Qnever, 1% 30¢ays, 2 8-30days, 3 4-
Tays, 4 i s 2 days, B unsble 1
determine

Qnever, 1> 30days, 2 8-30days, 3 4
Tdays, 4 in last 2 days, S unable ta
determine

Onever, 1~ 30days, 2 3-30days, 3 4
Tdays, 4 in lsst 2 days, S unable ta
determine

Tno Lyes

9na decline 1 dedined, nat distressed, 2
decline & distress

Qless than 1 haur, 1is 12 haurs, 2 =2
haurs but < than 8 haurs 3 8 haurs ar
mare

9na yes

Qindependent ar set up help anky, 1
supervisian ar dependent, § sctivity did
nat occur

Qindependent ar set up help anky, 1
supervisian ar dependent, & actiity did
nat aceur

Qindependent ar set up help anky, 1
supervisian or dependent, & activity did
nat aceur

Qindependent ar set up help anly, 1
supervisian or dependent, & acthity did
nat aceur

Qindependentar set up help anky, 1
supervisian ar dependent, 5 sctivity did
nat acaur

Qindependent ar set up help anly, 1
superviian ar dependent, 5 setivity dig
nat aceur

Qindependent ar set up help anly, 1
supervisian ar dependent, 5 activiy did
nat aceur

Qindependent or set up help anly, 1
supervisian or dependent, 5 activity did
nat aceur

impraved, na chanage, declined,
uncertain

Qng, ar daes nat drive 1yes

Onalyes

Qcantinent - & incontinent, 8 did nat
azcur

Qnane, 1 catheter, 2 indwelling catheter,
3cystastamy, nephrastomy,
ureterastamy

Ocantinent - § incantinent, &
azeur

Onalyes

Primary s ressan far referra 'recebing
mt/manitared active tmt

Onat present 1 primary diagnasis 2
diagnasis present & sctivetrestment 3
present & manitared

Gnafalls, ane fall between 31 & S0dnys
150, ane fall in s 30days, vwa ar mare
fallein last Adays

0 1 yes BLAKK= HfA-first assessment
ar< 30 days since last assessment

Qnat present -4 daily

9na 1 yes BLANK= N/ A first assessment
ar< 20 dayssince last assessment
1na 1 yes BLANKS B2 first assessment
ar< 3 dayesince las asessment

Referrarf H
pravider

caulg infarm

<auld infarm

zoulg infarm

<auld infarm

na

na

ould infarm

<auld infarm

<auld infarm

na

<auld infarm

<auld infarm

zoulg infarm

<auld infarm

could infarm

<auld infarm

<auld infarm

Hespital staff

cauld infarm

<auld infarm

coulg infarm

<auld infarm

ould infarm

<auld infarm

<auld infarm

na
<auld infarm

<auld infarm

zoull infarm

<auld infarm

‘could infarm

<auld infarm

<auld infarm

Hospital notes

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

na
cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

Formal helger

zauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

zauld infarm

cauld infarm

zauld infarm

cauld infarm

cauld infarm

cauld infarm

na
cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

Older Adult

s reparted

self reparted

self reparted

s reparted

self reparted

self reparted

self reparted

self reparted

self reparted

self reparted

self reparted

self repaned

self reparted

self reparted

self reparted

self reparted

self reparted

self reparted

self reparted

self reparted

self reparted

self reparted
self reparted

self reparted

self reparted

s reparted

self reparted

self reparted

self reparted

sl reparted

Intarmal Helper

cauldintarm

<auldinfarm

cauldintarm

cauldinfarm

cauldintarm

cauldinfarm

cauldinfarm

cauldintarm

cauldinfarm

cauldinfarm

cauldinfarm

cauldinfarm

<auldinfarm

cauldinfarm

cauldinfarm

cauldinfarm

cauldinfarm

cauldinfarm

cauldintarm

cauldinfarm

cauldinfarm

cauldinfarm

cauldinfarm

cauldinfarm

cauldinfarm

cauldinfarm
cauldinfarm

cauldinfarm

cauldinfarm

cauldintarm

cauldinfarm

cauldinfarm

cauldinfarm

cauldinfarm

Infarmation

Assessor

prepopulated by other

databases

na

no

35k & absene
sk & abserve
35k & ohsene

sk & abserve

ask Zusecin
iudgement

ask & use clin
judgement

ask Zuse clin
judgement

ask Buse cin
judgement

3k & uzecin
juzement

ask B useclin
jutzement

ask & use cin
judgement

ask
ask

ask & check

sk & check

3k E chetk

ask & check

a3k & check

ask & check

sk & chack
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interfAl iram (consider INTEHT of the irem}

a. dizziness

d. unsteadygait

¢ peripheral aedema CA anty
Sleep Problems

a. ditficulty failing asleep ar staying asleer, waking tog
early, restless

p. Taa much sleep

5. Fatigue

9. PainSymptoms
a. Fraquengy with which persan camplains ar shaws
evidence of pain [same as D3a in CA}

b Intensity of highest level af pain present (03b

¢ consistency of pain (only in HC)

d. breakthrough pain anky imHC)

& pain contral (only inHE)

10, Smokes tobaceo daily [same as 19a)

b, Alcohol - highest number of drinks in any 'single
sitine in LAST 12 D AYS fonly inHC)
SECTION K. Oral and Hutritional Status

11, Kutritignal ssues

1. Height and Weight

& HT (om)

bW (k)

3.1n LAST 3 DAYS, naticeable decrease inthe amaunt af

foad usus lly esten Mluids usually eansumed

b, Weight kass of 5 ar mare in LAST 3 DAYS ar 0% ar
mare in LAST 180 DAYS

b defydrated

<. Fluid imake reduzed

d. fluid autput exceeds input

&. dacrease in amaunt af faad or fluids usually cansumed

f. steane arfewer mesls AT LEAST IN 2 OF LAST 2 DAYS

3. Mode of nutritional intake
4. Dental or Oral
C. 5pedial diet (anly in CA}

Section L: Skin Condition

1. Most severe pressure uker

2. Prior pressure ulcer

3. Presence of skin ulcer other than pressure ulcer

2, Major skin probems
5. SKIN teArs of cuts

6. Other skin conditions or changes in skin
condition

14, Traumatic injury anly in CA)

7. Foot problems

Section it Medications

1. List of All Medications (using replacement page

in manual)
& Name

b, dose
©. Unit

d. Froute of administration

& Fraguency

f.PRN

o Computer-entsred drug code

2. Allergy to ary drug
3. Adherent with medications prescribed by
physician

Section N: Treatments and Proc edures

1. Prevertion

. Blood pressure meassured inthe LAST YEAR
b. Colonoscopy in the LAST & YEARS

c. Dental exam in the LAST YEAR

d. Eye exam inthe LAST VEAR

e, Hearing exam in the LAST 2 YEAR S

£ Influenza vaccine in the LAST YEAR

. Mammogram or breast exam inthe LAST 2 YEARS

(nomen)
. P neumovax vaczing in LAST 5 VE AR, = a8 B5

2. Treatments & Programe received) scheduled (11

ftems)

15, Trestments [11 items sme 25 T4 B23 24}
a Indwelling tatheter [same 25 B2a}

b IV therspy (same 2z 82b)

< Daygen therapy (same a5 B2¢)

d. Waund care (same as B2d}

15, Time since last hospieal stay [same as A15)
3. Formal Care

4. Hospital E mergenty Room Use, Physician visit

. inpatient with overnight stay

speech & teat

speech & teat

speech & teat

spesch & teat

speech & teat

speech & teat

spesch test

speech & et
speech & st
speech & st
speech & test

speech & visus|

spesch B
ahsarve

spesch Bext
spesch Btext
speech & teat

spesch & test

speech & st

spesch & teat

speech & teat

speech teat

speech & et

speech & visua|
& e

speech B visual

speech & teat

speech & visus|
& test
spasch B text

speech Btext

speech & teat

spesch i teat

speech & teat

speech & st

spesch Btext

spesch B visual
B text

speech B visual
Brenr

speech B visual
Botext

spesch B visual
B tent

speech B visual
B ekt

spesch B visual
B text

spesch B visual
B tent

speech B rent
speech B visual
Botent

speech
speech
speech
spesch
speech
speech
speech

speech

spesch & teat
speech & teat
speech & test
speech & test

speech & teat
spesch teat

test

inputta algoritm flinical
juggament or direct inte
InterRAl

text

test
test
et

te

e

e

tex

o

te

ter

e

e

te

e

tert

e

e

tex

o

tent

o

te

e

te

te

o

te

e

ter

numerical

Notes for coding

2na 1yes BLANK= N/A- first assessment
ar< 3 days since last assessment

2 na 1yes BLANK= N/A- first assessment
ar< 1 daye
9 nat present -4 daily

& last ascessment

O nat present- 4 eshibited dsity inlsst 3
days

Anat present -4 exhibited daity in last 3
days

Onat present -4 unsbletacommente
narmal dayta day activities

O nat present - 2 exhibited in last 2 days

Ona pain-4 escruciting pain
Ona pain- 3 zonstant

Ona,1yes

Onaissue- 5 na therapuetic regime

Ona, 1 natin last 3 days (but ususlhd, 2
yes

9na days, 1- 3= 5 ar mare days drunk

recard
recard
Onalyes

Onalyes
Onalyes

Onalyes

Onalyes

Onalyes

Onalyes

O narmal -3 activity did nat accur
Onalyes

onalyes

Ona uker1 skin redness 2 any break in
skinintegrity -4 skin expasing muscle &
Onalyes

Onalyes

Onalyes

Onalyes

Onalyes

nafyes

Ona faat prablems - 2 foat prablems

prevents walking 4 faat problems & does
natwalk

1na knownsllergy 1yes
9 ahways adherent, 1 adherent 30% af
time, adherent <% af time & na
medicatians prescribed

1nalyes
2nalyes
3nalyes
dnalyes
5nalyes
6na1yes
7naTyes

&nalyes

Onatardered-3 daily inthe last 3 days
Onatardersd-3 daily inthe last 3 daye
Onatardered- 3 daily inthe last 3 days
O natardered - 3 daily inthe last 3 days
9 na hasphalisatian - & naw in haspital

<ade days infirst salumn, <ode minutesin
secand zalumn [ane digic per hash

<ade sdmissians, Enter O in bath bozes if
naadmission in st 30days. single digit

Referrar/ H
provider

<auld infarm

<auld infarm

<auld infarm

<auld infarm

<ould infarm

auld infarm

<auld infarm

<auld infarm
could infarm
<auld infarm
<auld infarm

cauld infarm

<auld infarm

<auld infarm
cauld infarm
auld infarm
<auld infarm
<auld infarm
auld infarm
<cauld infarm
cauld infarm
<auld infarm

<ould infarm

<cauld infarm

<auld infarm

zauld infarm

<auld infarm

<ould infarm

<auld infarm

<cauld infarm

zauld infarm

<auld infarm

zould infarm

<auld infarm

auld infarm

<auld infarm

<auld inform

auld infarm

auld infarm

auld inform
<auld inform

<auld infarm
cauld infarm
<ould infarm
<ould infarm

na
<auld infarm

<auld infarm

Hospital staff

<auld infarm

<auld infarm

auld infarm

<auld infarm

<ould infarm

cauld infarm

<auld infarm

<auld infarm
could infarm
<auld infarm
<auld infarm

zauld infarm

<auld infarm

<auld infarm
<auld infarm
auld infarm
<auld infarm
<ould infarm
<auld infarm
<cauld infarm
zauld infarm
<auld infarm

<ould infarm

<cauld infarm

<auld infarm

zauld infarm

<auld infarm

<ould infarm

<auld infarm

<could infarm

zauld infarm

<auld infarm

zould intarm

<auld infarm

auld infarm

<auld infarm

<auld inform

<auld infarm

zauld infarm

auld inform
<auld inform

<auld infarm
cauld infarm
<ould infarm
<ould infarm

na
<auld infarm

<auld infarm

Hospital notes

cauldinfarm

cauldinfarm

cauldinfarm

cauldinfarm

cauldinfarm

cauldinfarm

cauldinfarm

cauld infarm
cauldinfarm
cauld infarm
cauldinfarm

cauldinfarm

cauldinfarm

cauldinfarm
cauldinfarm
cauldinfarm

cauldinfarm

caul

cauldinfarm

cauldinfarm

cauldinfarm

cauldinfarm

cauldinfarm

cauld infarm

cauldinfarm

cauldinfarm

cauldinfarm

caul

cauldinfarm

cauld infarm

caul

cauldinfarm

caul

cauldinfarm

caul

cauldinfarm

cauld infarm

caul

cauldinfarm

cauldinfarm
cauldinfarm

cauldinfarm

cauld infarm

Farmal helper

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm
cauld infarm
cauld infarm
cauld infarm

cauld infarm

cauld infarm

na
na

cauld infarm
cauld infarm
cauld infarm
cauld infarm
cauld infarm
cauld infarm
cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm
cauld infarm

cauld infarm
cauld infarm
cauld infarm
cauld infarm

na
cauld infarm

cauld infarm

Oldar Adul:

self reparted
self reparted
self reparted
yes
yes

zelf reparted

self reparted

self reparted
self reparted
self reparted
self reparted

self reparted

self reparted

self reparted
self reparted
self reparted
self reparted
self reparted
self reparted
self reparted
self reparted
self reparted
self reparted
self reparted

self reparted

self reparted
self reparted
self reparted
self reparted
self reparted
self reparted
self reparted

self reparted

<elf reparted
self reparted
self reparted
self reparted
self reparted
<elf reparted
self reparted

self reparted
self reparted

self reparted
self reparted
self reparted
self reparted
self reparted
zelf reparted
self reparted

self reparted

self reparted
self reparted
self reparted
self reparted

yes
self reparted

el reparted

Informal Helper

<cauld infarm

<cauld infarm

<cauld infarm

<auld infarm

<cauld infarm

<auld infarm

<cauld infarm

<cauld infarm
<cauld infarm
<auld infarm
<auld infarm

cauld infarm

<cauld infarm

<auld infarm
<auld infarm
cauld infarm
<cauld infarm
<cauld infarm
<auld infarm
<cauld infarm
cauld infarm
<cauld infarm
<cauld infarm
<cauld infarm

<auld infarm

<cauld infarm

cauld infarm

<cauld infarm

<cauld infarm

<auld infarm

<cauld infarm

cauld infarm

<cauld infarm

cauld infarm

<cauld infarm

cauld infarm

<auld infarm

<cauld infarm

cauld infarm

<cauld infarm

<auld infarm
<auld infarm

ER -

2

<cauld infarm
zauld infarm
<cauld infarm
<cauld infarm

o
<auld infarm

<auld infarm

Inform ation Assessor

prepopulated by other

databases

na ask & check

na ask & check

na ask & check

na ask & abserve

na ask

na ask Babsere

na ask & absenve

na ask & ahserve

na ask & ahserve

na FESATI

na ask G abserve

unknawn sk B check

na ask & check

na check

na check

na sk & ealeulste

na ask & cakculste

na dlinical
judgement

na dlinkcal
judgement

na dinical
judgement

na elinieal
judgement

na elinical
judgement

na ask & abserie
& check

na ask & ahsenre

na ask & cakulste

na askBchech &
absere

na sk Bcheck &
abserve

na askBehech &
absere

na ask Beheck &
abserve

na FESATEA
abserve

na ask & check &
abserve

na sk Bcheck &
abserve

na askBcheck &
absere

na sk Bcheck &
abserve

na askBehech &
absere

na ask & check &
abserve

na askBcheck &
abserve

na ask B cherk &
abserve

na sk B check &
absere

na askBcheck &
absere

na ask & check

na ask & check

na ask

na ask

na ask

na sk

na sk

na sk

na ask

na ask

na ask & check

na sk B eheck

na ask & check

na ask & check

na ask, theck &

na ask B chech

na ask & check
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interRAlitem (consider INTENT of the item)

b. Emergency roomuisit (ex cluding overnight
stay)

. GP uisit or assistant practitioner

5. Physically restrained

Section 0: Responsibility

1. Decision Maker for personal care and property

18, Surgey in LAST 90 DAYS (only in CAJ

3. Relatianship to persan [cade far wa helpers)

b Lives with persan (cade for twa helpers)

careas of help within last 3 days 1ADL help

d sreasaf help within last 3 days AOL

20, Informal helper status

a. infarmal helperis unahle ta cantinue praviding care

b. primarytarmal helper expresses distress, anger ar
depression

 {amily/ {riends repart feeling averwhelmed by persan's
iness

3 Haurs af Infarmal care and active manitaring in st
days

4. 5trang a nd supparthe relstians hip with famiy
Section Q: Enwironmental Assesssment

1. Home E nvironment

&, disrepair of the hame

ta. squalic canitions
. inadenuate heating or cooling

o lack of personal safety

& limited acosss to home or rooms in home

2, Livesin an apartment! house re-engineered
accessible for disabilities

3. Ouside Environment

& avalability of emergency sssistance

b accessibility to grovery store without assistance

. susilaility of home delivery grocsries
4 Finances

Section R: Discharge Potential and Overall Status:

1. One or more care goals met inlast 90days or
since last asme if < 90days

2. Overall seif-sufficiency has changed
significantly compared to 90daysiasmt

3. Humber of 10 ADL areas where person was
indep prior to detesioration

4. Humber of 8 1AD L performance areas person
indep prior to deterioration

5. Time of onset of precipitaing eventiproblem
related to deterioration

Sextion &: Discharge
1. Last day of stay
2, Residential/ Living status after discharge (same

Assessment Information
1.Signature of person <oordinating/sompleting
assessment fsame as E10.1

2.data assassmant signed as complate (same as E10.2)
END OF HOME CARE ASSESSMENT

Section E-5ummary

a. Assessment urgency

b, Service urgency

<. Rehabilitatian

2 Services required for this person

3, Expected length of say

4. Requires short-tarm sarvices fless than 60 days)

5. Assessment urgency

a. Nursing

b Persans! suppart/ housshald mansgement

test

test

speech B visual

Btent

spesch® test

Spesch & test

speech & tet
speech & teat
speech & text
speech & text
speech & text
smeech & test
speech & text
speech & text

speech

speech & visual

spesch & visual

spesch & visual

speech & visual

speech & visual

spesch & visual

speech & visual

speech & visual

speech & visual

spesch

spesch & fest

spesch & test

spesch & test

speech & test

text

test
speech

date

datz

interRAl
akarthm
interRAl
aigarithm
interRAl
agarthm

text & interAal
akarithm

test B interRAl
agarthm

text & imterAal
akarithm

text & imerAAl
akgarithm
text & interRAl
agarthm

text & interRAl
agarthm

inputto akgaritm fdinical
judgement or direct inta
InterRAl

numerical

numerieal

ter

numerkcal

numerica!
numerkcal

date

text

numerics!

numerical

numerical

numerical

numerical

ten

et

text

text

tert

Nates far coding Referrer/ H
provider

<ade admissians. Enter Qin both bases it could infarm

naadmissian in kst 30days. single dight

use leading 1

<ate admissians Emter 0 in both baxesif cauld infarm

na 3dmissian in lst30days, single dight

use lesding 2

ana 1yes <ould infarm

Lpersan Zather (scting anbehalfof  <auld infarm

persan}
nafyes provided by
referrer

cade Pls - P1d far twa helpers

1-% reltianship af helper (cade fartwa  sauld infarm
helpers)

Gng, 1yesE mths, 2yesmarethan 6 cauld infarm
@ng, 1 yes, 8 na infarmal helper <auld infarm

o, 1yes, 8 na infarms! helper <auld infarm

ana Tyes na
@ng Iyes na
@na Tyes na

Enternumber af hoursaf eare recived
fram allfamily, friends & neighbaurs

@na 1yes na
@no 1yes na
ana lyes na
ana lyes na
analyes na
@ng Tyes na
ang Iyes na
ana 1yes na
ana lyes na
ana 1yes na
ana Iyes na

@na 1yes [cade with respect to paying  na
far foad, shelter, clathing, meds, heating,

@na lyes <auld infarm

Gimpraved (skipfo Section S) 1na sould infarm
<hanze (skip to Section S} 2
deteriarated

IF PERSON HAS CODED 45
DETERICRATED IN THE LAST 50
DAVS, SKIP ITEMS & 60 TO
SECTIONS

Qithin last Teays 131 dzys 2 15-
30days 3 31-50day= 4 .60days & na <lear
preciptating event

Qwithin last Tdays 1 &-14days 2 15-
0tays 3 31-600ays 4 60days & na clear
preciphating event

Qwithin last Teays 1 514 days 2 152
30days 3 31-60days 4 .60days & na clear
precipitating vent

<auld infarm

<auld infarm

<auld infarm

: <auld infarm
It zade has 1 digit, right justify Buse s pravided by
leading 0 referrer
electranic signature na

suta-papulsted date NOTE date €10 na
<an differ tadate in 81

Lleast - § mast urgent <ould infarm
Lleast-4 mast urgent <auld infarm
Lleast-5 mast urgent <auld infarm
na/ yes Review Sectians A8 C D & na

<amputar generated scare in E1

Hospital staff

cauld infarm

eauld infarm

could infarm

cauld infarm

could infarm

cauld infarm
cauld infarm

could infarm

cauld infarm

<auld infarm

<auld infarm

could infarm

cauld infarm

cauld infarm

cauld infarm
if mat already
pravided

could infarm

cauld infarm

<auld infarm

na

Haspital notes

cauldinfarm

couldinfarm

cauldinfarm

cauldinfarm

yes

cauldinfarm

cauld infarm

cauld infarm

cauld infarm

cauldinfarm

cauldinfarm

cauldinfarm

cauldinfarm

cauldinfarm

nat already
pravided

cauldinfarm

cauldinfarm

na

Farmal helper

<cauld infarm

could infarm

cauld infarm

<cauld infarm

cauld infarm

<cauld infarm

<auld infarm
could infarm

<cauld infarm

<auld infarm

<auld infarm

cauld infarm

<cauld infarm

<auld infarm

cauld infarm

na

na

na

na

Older Adult

self reparted

self reparted

self reparted

saif reparted

s repaned

self reparted
self reparted
self reparted
self reparted
self reparted
self reparted
sl reparted
self reparted

self reparted

self reparted
self reparted
sef rapartes
self reparted
self reparted
self reparted
seif reparted
self reparted
self reparted

self reparted
self reparted

self reparted

self reparted

a2 repaned

self reparted

salf reparted

self reparted
self reparted

yes

na

Infarmal Helper

cauldinfarm

cauldinfarm

cauldinfarm

cauldinfarm

cauldinfarm

cauldinfarm
cauldinfarm
cauld infarm
cauldinfarm
cauld infarm
cauldinfarm

cauldinfarm

cauldinfarm

cauldinfarm

cauldinfarm

cauldinfarm

cauldinfarm

cauldinfarm

cauldinfarm

cauldinfarm

cauldinfarm

cauldinfarm

cauldinfarm
cauldinfarm

cauldinfarm

cauldinfarm

cauld infarm

cauldinfarm

cauldinfarm

cauldinfarm
cauldinfarm

family as
apprapriste
family as
apprapriste
family as
apprapriate
na

Infarmation Assessar
prepopulated by other
databases
na ask B check
na sk B zheck
na ask B check
na sk B chack
na ask & check
na ask B check
na sk B check
na ask B check
no sk B chack
na ask & listen
na sk & listen
na sk & listen
na sk & chesk
na ask
na ask B check
na ask Bcheck
na sk A ehack
na ask & check
na ask B sheck
na ask Bcheck
na sk & chesk
na sk B zheck
na sk
na ask B check
na sk
na ask Bcheck
na ask Bchech
na k& theck
na ask B check
na ask B chack
na ask B check
na sk
na input data
na input dsta
na ask, listen &
akulate
na ask, listen &
akulate
na sk, listen &
akulate
na akuiste

IF PERSON DETERMINED INELG BLE FOR
SERIVCES 60 TO ER

00-14days, 1 15-60days 2 B1adays na
<o salidete all infe, use prof jugemt far
ALOS

najyes far services prior ta CA ssmt OF  na
espected services far less than 60 days

@ nat required, 1514 days, 28-14 days, 3 na
4-Tdays4 1% days, & same day
1nat needed, 1 72ar=hrs, 2 48 <7 2rs, na

524109 8hrs, 4 12 ta<24hrs, 5 <120rs

Lnat needed, 172arshrs, 2 48 ta<72hrs, na
524 to48hrs, 4 12 ta<2dhrs, 5 <120rs

na

na

na

na

na

na

na

na

na

na

na

na

na

na

na

na

<akulate & <lin
judgement

alulate & clin
Judgement

<akulate & <lin
Judgement
<akulate & <lin
Jutgement

cakulate & clin
judgement
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interfi| item [consider INTEHT of the item}

c.Physiatherapy

d. Occupational Therspy

e. Dietician services

f Lab senices. equipment, and medical supplies

& Placement s

h. Sacialwark

1. Speech language therapy

. Other [specify}

7. Client Group (exam ple - NZY

2 Type of communicatian at intake

9.5ources of information used to complete the interfAl

a. Client

b. Spause arpartner

<.Child-ar Child-in-lw

d. Other relative

e Nan-relative (2., neighbour)

f. Dactar.

g Staff at dactar's affice

h. Dther hame care agency program ez, 3 different

jurisdictian

i. Cammunity suppart sgency (speciy}

j Haspital

k. Other (specify}

10.1. Signature of parsan cordinating/complating
amessment

102. date assessmentsigned as complete

EMERGENCY DEPARTMEHT SCREEENER
Section £ Preliming vy Sereener

1. Scraening referance date andt
3. screening reference date

b. Sereening referencetime
2, Cognitive skills for daity detision-making

3, ADL Sef-performance

3. bathing

b persanal hyziene

<. dressing lawer bady

d. lacamatian

2, Dyspnoea

5. alf-raported health

& Conditions/ Dissases make cognitive, ADL, mood or
behaviour patterns unstable

7. Lives alang

Section G, Clinial Bvaluatian
1. Emergency Department Use

2. Time since last hospital stay

3, Acute thange in mental status from persan's usual
functioning

4,3elf-reparted mood

a. litle interest ar pleaseure in things you narmally enjay?

b. anziaus, restless, ar uneasy?

test & interfAl
akgarthm

test & interfal
alzarthm

test & interRAl
slgarithm

test & interRAl
slgarithm

test & interfhl
algarthm

teat & interfAl
algarithm

test & interRAl
slgarithm

test & interfAl
akarthm

teat & interfAl
aigarthm

test

speech & test

speech & test

speech B test

speech & et

speech & et

spesch & text

speech & test

speech & test

spesch & test

speech & test

speech & et

date

date

See B1

time
See (1

See (22

See C2b

See (2

See Cad

See (3

Ses 4

See 5Ca & 5Ch

See DI19h

See D17

See D16

speech

5ee D3
[different
tading used)
spesth

See D3
[different
coding used)

inputto algerm fdlinical
judgement ar dirert ints
InterRAI

test

test

test

test

teat

test

teat

numerical

numerizal

numerical

numerical

numerizal

numerical

numerical

numerical

numerical

numerical

numerical

date

numerical
numerical

numerizal

numerical

numerical

numerical

numerical

numerical

nafyes

nofyes

numerical

Haf Ves

numerical

numerical

Nates for coding

1natneeded, 172 arshrs, 2 48 ta<72nrs,

2 24tgedBhrs, 4 12 ta<2dhrs, 5 <12hrs

1nat needed, 1 72arshrs, 2 48 ta<7ahrs
324 tosdBhrs, 4 12 ms2dhrs, 5 <12hrs

1nat needed, 1 72arshrs, 2 48 ta<72hrs,
324 10¥4Bhrs, 4 12 ta<24hes, 5 <12hrs

1nat needed, 172arshrs, 2 48 t<72hrs,
324 t0edBhrs, 4 12 to<24hes, § <12hrs

1nat needed, 172 arshrs, 2 48 ta<72hrs,
324 tosdBhrs, 4 12 ms2dhrs, 5 <12hrs

natneeded, 172 ar>hrs, 2 45 ta<72hrs,
324 ta%dBhrs 4 12 to<2dhrs, 5 <12hrs

1 nat needed, 172 arshrs, 2 45 t<72hrs,
324 10edBhrs, 4 12 to<2ahes, § <12hrs

1nat needed, 1 72arshrs, 2 48 ta<72hrs,
324 to<dhrs, 4 12 < 2dhrs, 5 <12hrs

scute 2 End af ife 3 rehab 4 langterm
suppart 5 maintenance & nat categarised

najyes 3 telephane, b in persan ¢ fased/
written/ emiled

L1i/A, Cade ONLY 1 PRIMARY saurce & 2
ALLAPPLICABLE SECCNDARY saurces

L1i/8, Cade ONLY 1 PRIMARY saurce & 2
ALLAPPLICABLE SECONDARY saurces

1N/#, Cade ONLY 1 PRIMARY saurce & 2
ALLAPPLICABLE SECONDARY saurces

11/, Cade ONLY 1 PRIMARY saurce & 2
ALL APPLICABLE SECCNDARY saurces

11/, Cade ONLY 1 PRIMARY saurce & 2
ALL ARRLICABLE SECONDARY sources

1N/#, Cade ONLY 1 PRIMARY saurce & 2
ALLAPPLICABLE SECONDARY saurces

11/, Cade ONLY 1 PRIMARY saurce & 2
ALLAPPLICABLE SECONDARY saurces

1/, Cade ONLY 1 PRIMARY saurce & 2
ALLARRLICABLE SECONDARY saurces

L0/8, Cade ONLY 1 PRIMARY saurce & 2
ALLAPPLICARLE SECONDARY saurces

1N/, Cade ONLY 1 PRIMARY saurce & 2
ALL APPLICABLE SECONDARY saurces

11/, Cade ONLY 1 PRIMARY saurce &
ALLARPLICABLE SECCNDARY saurces

electranic signature

suta-papulsted date NOTE date in E10
can differ ta date in 81

Section F Code PRE MORBID (use 3
claiys) & ADMISSION SEPARATELY
(24 hours) 2 CODES

Fla & Flb setthe end paint far the
ahsenatian periad time frame s lsst 24
haurs

add time 24 hour clack

@indep 1anydepend F2-F5 pre-marbid
asmt use 3day prior anset acute ilness/24
hrs

@independent, ar set up helpanty 1
supenvisian ar any physics| assistance
@independent, ar set up helpanty 1
supenvisian ar any physics | sssistance
@independent, ar set up help anty 1
supervisian ar any physica | assistance
@independent, arset up helpanty 1
supervisian ar any physics | assistance
@na 508 symptams 1508 mad activities
2508 daily activities 3 08 present 3t
rest

@excellent 1 god 2fair 3 paar or Seauld
nat fwauld nat| respang

@ng lyes

@na lyes

cade naof visits in last 0 days [nat
avernight staysh use leading © if <10, code
bath baxes

@na hasp within30dsys 131.30days sga
215-30days 350 3 B-10days 3ga 4 in last
Tdays & in hasp

quick version of D1 & D2

@natin st 3days 1 natin lest days but
aften feels that way 2 in 1-2 of last 3days
Zna respanse

@natin last 3days 1 nat in lest 3days but
aften feels that way 2 in 1-2 of last 3days
&na respanse

Referrerf H
provider

na

na

na

na

na

na

na

na

na

na

na

na

na

na

na

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

na

cauld infarm

cauld infarm

could infarm

cauld infarm

cauld infarm

na

Haspital staff

auld nfarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

cauld infarm

Hospital notes

cauld infarm

cauldinfarm

cauldinfarm

cauldinfarm

cauldinfarm

cauldinfarm

cauldinfarm

cauldinfarm

cauldinfarm

cauldinfarm

Formal helper

zauld infarm

<auld infarm

<auld infarm

<auld infarm

<auld infarm

<auld infarm

<auld infarm

<auld infarm

<auld infarm

<auld infarm

Okder Adul:

s repared

seif reparted

self reparted

self reparted

self reparted

s repartad

sef reparted

self reparted

self reparted

salf repartad

yes

Infarmal Helger

cauld infarm

cauldinfarm

cauldinfarm

cauldinfarm

cauldinfarm

cauldinfarm

cauldinfarm

cauldinfarm

cauldinfarm

cauldinfarm

Information

Assessor

prepopulated by ather

databases

na

e

no

o

eakulate & <lin
judgement

eakulste & lin
judgement

cakulate & clin
judgement

cakulate &
judgement

eakulate &
judgement

cakulate & <lin
judgement

cakulate & clin
judgement

eakulate & lin
judgement

cakulate & <lin
juggement

input data
input data
input data
input data
input data
input data
input data
input data
input data
input data
input data
input data

input deta

input data

input data

input data
input data

sk & absene
ask B absenve
ask & absenve
ask & absenve

ask & absenve

ask
ask & absenve

ask B abserve

sk B chack

ask & absenve
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interRAlitem [consider INTEMT of the item) inputts agoriem fclinical Notes for coding Referrer/H  Hospitalstaff  Hospital notes  Formalhelper  Older Aduk  Informal Helper  Information Assessar

judgement or direct into provier prepopulated by other
Interial daabases
< sad, deprecsed o hapeless See D3 numerical @natin st 3days 1 natin last 3dsysbut  na na na na yee na na sk
(diffarent aften feels tht way 2in 1-2 of last Sdaye
coding used) &na respanze

speach

3. hallucinatians speach numerical @nat present, 1present but nat exhibited ould infarm  cauld infarm  could infarm  na e famity as na ask, theck @
in last 24 hours, 2 exhibited in last 24 apprapriate abserve
haurs

b. delusians spesch numerical @nat present, 1present but nat exhibited <ould infarm  could infarm  couldinfarm  na yes famity as na ask, theck &
in last 24 hours, 2 exhibited in last 24 apprapriate abserve
haurs

4. Abilicy to understand athers (comprehension) See D2 numerical Qunderstands Lususlly understands 2 <ould inform  could infarm  couldinfarm could infarm yes <auldintorm na ask & abserve

aftern understands 3 sametimes
understands, 4 rarely does

7. Behaviour sy mptoms spesch nafyes na na na yes na yEE na sk

. manazing medicatians Ses Dic numerical @indegendent ar set up helg anly 1 na na ma na yes na na askE
supervisian ar any assistance during task speculate

b stairs Se2 Dan numerizal aindependent ar setup help anty 1 na na na na yes na na FES s

supervisian ar any assistance du

2 task speculate

. primary infarmal helper expresses feelings af distress,  See D20 numerical @na 1yesadd far ‘na infarma | helper’  na na na na yes yes na ak B
anger or depressian (different speculate
coding used
farm D19k}
b. family ar ckase friends repart feeling averwhelmed by See D20 numerical @na 1yesadd 3far ‘na infarmal helper’  na na na na yes yes na ak
persan’s iliness (different speculate
coding used
form D1gk}
10 Falis see 07 numerical Gnafalle 1anearmarefallein 590 could infarm  cauld infarm  couldinfarm  cauld infarm yee <auldintarm na sk
daye
[ T e T e |
3. frequency with which persan samplains ar shows See D%a numerical @na pain L present but nat in last 3days 2 <ould infarm  could infarm  couldinfarm could infarm yes <auldintarm na ask & abserve
evidence af pain exhibited an 1-2 of st 3days 3 exhibited
in last 3days
b, intensity of highest level of pain present See D% numerical @napsinlmild 2moderste 3severed  <ould inform  could infarm  couldinfarm  could infarm yes <auldinfarm na ask & abserve

times when pain is excrudating

.10 LAST 3 DAYS, naticsble decres s¢ in smaunt of faadar e D1la najyes <auld infarm  could infarm  couldinfarm  could infarm yes <auldinfarm na a5k & abzerve
fluids usually cansumed

b weight ks of 5% ar »in LAST 90 DAYS ar 0% ar > LAST See DI1b nofyes <ouldinform  could infarm  couldinfarm  could infarm yes <auldintorm na ask & abserve
120 DAYS

13 Traumatic Injury See DI nafyes <ould inform could infarm  couldinfarm  could infarm  yes <auldinfarm na ask
a.indwelling catheter See Disa numerical @natardered AND did nat accur 1 <ould infarm  cauld infarm  couldinfarm  na yes <auldintarm na ask & check

ardered, nat implemented, 1-2 of last
3days 3 daily in last 3days

b IV therapy See DISL numerical @natardered AND did nat occur 1 <ouldinform  cauld infarm  couldinfarm na yes <auldintarm na ask & check
ardered, nat implemented, 1-2 of last
Zdays 3 daily in last 3days

<. anygen therapy See DI5c numerical @natardered AND did nat accur 1 <ould infarm  cauld infarm  couldinfarm  na yes <auldintarm o ask Zcheck
ardered, nat implemented, 1-2 of last
2days 3 daily in last 3days

d. waund care See D154 numerical @natardered AND did nat occur 1 <ould inform  cauld infarm  couldinfarm na yes <cauldintarm na ask & check
ardered, nat implemented, 1-2 of last
3days 3 daily in last 3days

2. assessment urzency interRAl numerical dlinical team use prafessional judgement na na couldinfarm  na na na no cakulate & clin

sgarthm see 11east urgent - 6 mast urgent far jutgement
Els comprehensive asmt
b. seruice urgency interRAl numerizal clinical team use professianal judgement na na couldinfarm  na na na no cakulate & clin
akarithm See 1 least urgent - 4 mast urgent ta initiate judgement
Elh suppart senvices
2. Ned for Comprahensive Gerlatric Assassmant intarAl Hajyes use information observed from CAand  couldinform  couldinform couldinforn na na na na aleulate & clin
algorithm & ather infarm atian, Used for HC or acute judgement
tex ware
interRAl nafyes Seef6 & same different cading na na na na na na na aakulate & clin
algorithm & judgement
tet See £6
b. sacis wark interRAl nafyes 5826 & mme oiferent cading na na na na na na na alulste & clin
algorithm & judgement
e
<. accupationa | therapy interRAl nafyes Seef6 & same different cading na na na na na na na eakeulate & clin
algorithm & judgement
e
d. physiatherapy interRAl nafyes Seef6 & same different cading na na na na na na na cakulate & clin
algorithm & judgement
taxt
e speech-languaze therapy interfAl nafyes Se=Ef & same different <ading na na na na na na na cakulate & clin
algorithm & judgement
tent
1. distician interRAl nafyes 5826 & mame oiferent cading na na na na na na na alulste & clin
algorithm & judgement
text
2 specialised Geriatric Services interRAl nafyes Seef6 & same different cading na na na na na na na eakeulate & clin
algorithm & judgement
e
h. ather specialist(s) senvices interAl nafyes S5ee 6 & same different cading na na ma na na na na cakulate & clin
algorithm & judgement
taxt
4, Acuity Scare [Country specifich ED triage auity numerical limmediately If e-threatening -5 less  na na na na na na no input data
scare urgent
5. Discharged ta Ses BAwith  rumerical 1 private hme 2 ARC 3 psych hasp 4 acute na na ves na na na na check& dinkal
less aptions care 5 ather 6 deceased CODE ONLY DN judgement
DISCHARGE
4. discharge date date enter data and time on discharge from  na na na na na na na input data
ED enter 0 in first box if dayimonth is a
single digit
b. discharge time timeSeeF1  time use 24 haur chack na na na na na na na inut data
7.1. Signature af persan coardinating/zampleting See E10.1 test Electranic signature na na na na na na na input data
assezsment
7.2, date sssessment signed as camplte seeE10.2 date auto-populated date na na ma na na na na input data
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interR Al Contact Assessment (CA - black), ED Measurement

Screener (black) & Home Care (HC - green) af ohservation

Assessment form

interRAl item [consider INTENT of the itam) Datais Available now n  Potential for  Multhinput item incorpin 24 Incorp3  incorpin Incrp 99 incorp
ohjertivefs digital format  digital format algaritm felinical hourasmt dayasmt 30 days  dayasmr 180
ubjective judgemant output days

Settion & - Dem ographic Infarmatien [CARHA)

1. Hame text abjectie  yes yes na na na na na na

2. Sex text abjectie yes yes na na na na na na

3. Birthdate teat ohbjectve yes yes o na i i e Vi

& NHI number text abjective  yes ves na na na na na na

b, Community Services Card (CSC) teat ohjective yes yes o na PP ha e ha

. ACC claim number et abjectie yes yes na na na na na na

a. Damicile cade text abjective yes yes na na na na na na
b. Pastal cade text abjective ves ves na na na na na na
& Driver's licence text abjective unknawn veS na na na na na na
7. Ethnicity Lavel 2 text ohjestive yes wes na na na na na na
8. Eligitility for publicly funded haalth services text abjective yes ves na na na na na na
9, Primary language text abjective unknawn vES na na na na na na
10, Interprerer neadad text ohjectve  unknawn wes no na na na na na
11, Reasan for referralf presentatian text subjective  na es na na na na na na
a. Locatian af intake or screen text ohiective  no yes no no no no no na
b. Assessment madule text ohiective  no yes no no no no no na

Section B - Intaks B intial histary [CA & HC manualsh

1. Assessment Reference Date abjestve unknawn yes na na na na na
Administratian of medizstian [ather than IV} abjective na WEE na na na na na na
Indwelling ca theter ohjestie na yes na na na na na na
I¥ therapy ahjective na wes na na na na na na
Ouygentherapy abjective na es na na na na na na
Waund care abjestve no ves na na na na na na
Other [specity) ohjestie no wes na na na na na na
b.Referral ta inftate ar continue rehabilitation services abjective  unknawn es na na na na na na
«.Referral to initate or centinue palliative services abjective unknawn vES na na na na na na
2, Expected living arrangemant during service provision  speech ohjestve no yes na na na na na na
[see 1da)

4, Expected residential fliving status during service speech abjectve na yes na na na na yas na

provision (see A13)

5. Change in Iiving situation speech abjective na na na na na na yes na
5. Fesls person would ha hatter |iving slsewhare [ses speech subjective  na no na na na na na na
Alah

Section € - Praliminary Screener [CA} Cognition [HC)
Section C: Cognition HA assessment differs from

CA from here
1.Gognitive skills for daily decision-making (inCA B ED)  speech Bivisual subjective  no prablematic  yes na ves na na na
1. Cognitive skills for daily decision-making [HCh subjective na prabilematic  yes na yes na na na

2 Memory fRecall Ability

2. shart term memary Ok speech abjective na problematc  na S minutes  na na na na

b. pracedural memary 0K speech B visual abjective & na prablamatic  na immediate na na na na
subjective

<. situatianal memary 0K speech Btext  objective  no prablematic  yes immediate na na na na

3, Periodic disordered thinking or awareness

a. easily distracted spaech subjective  no prablematic  yes na wes na na na

b. episades af disarga nised speech spesch subjective  na prablematic  yes na ves na na na

©. mental function varies awer the course af the day speech subjective  no problematic  yes na yes na na na

i, Aeute change in mental status from parsan’s usual speech B visual subjective  no problematic  yes na yes na na na

functioning

a. Bathing speech,wisual  aohjective & na WES yes na wes na na na
subjective

b. persanal hygiene speech,visusl  abjective & na yes yes na ves na na na
subjective

<. dressing upper bady speech, wisuzl  objective & no yes yes na yes na na na
subjective

<. dressing lower bady speech,visusl  abjective & na yes yes na yes na na na
subjective

& walking speech, visusl  abjective & na yes yes na ves na na na
subjective
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interRAl item [consider INTENT of the item}

d. lacamatian

g transfer tailet

i bed mability

j- eating

2, Locomation / Walking
. primary made of kacomatian indaars
. timed 4 metre walk (13 faath

. distance wa ked

d. distance wheeled self

2, Activity Leval

3. Tamal haurs of exercise ar physical astivity in last 3 days

b. in the last 3 days, na, af days went aut af hause ar

building hefshe lves in

5, Physical function improvement potential

3. persan belives is capablle of impraved perfarmance in

ahysical functian

b. care praf helieves persan capshle of impraved perf in

physical fundtian

4. Change in ADLstatus compared to Sdays ago or since

last asm if <90 [see GG}
7.Driving
2. Drove car in last 30 days [same a5 G7a)

. ff drawe in last 50 days, assessar aware persan sugzested

ta stap driving (same a5 G7h)
2, Dysproea (same as 1)

2. 5elf-reporead Health [same as 12)
5. Instability of conditions

4. Canditionsf diseases ms ke cognitian, ADL, maad, ar

biehaviaur patterns unstable same 35 J7a}

b. Experiencing an acute episade arflare-upaf a recurrent

ar chranic prabilem (175}

<. Endstage disease § ar fewer manths ta live (ankyin HCp

6. Suppart Services may he required far this persan fanky

intAY

DECISION POINT [CA) TO GO SECTIONS D B: E QR TO E1D

inCA

Section D - Clinical Evaluation KA}

1. Change in decision-making com pared to S0days ago or

since last assessment if <S0days (same as €5}
Saction D: Communication and visian
1. Making self unde rstood [ snly in HCh

2. Ahility to understand others [Com prehension} D2 in CA

B HC

2. Hearing

4, Vision

3. 5elf-reportad mood (same as E2)

Section E: Mood and Behawiour (HE)

1. Indicatians af passible depressed, ansious ar sad maad

3 made negative statements

b. persistent anzerwith self ar athers

<. expressians, including nanverbal, af unrealistic fears

d. repetitive health camplaints

. repetitive anxiaus caplaints/cancerns {nan-health

related)

1. £20, pained ar warried fazial expressians

& crying, tearfulness

h. recurrent statements samething terrible is abaut ta

happen
{withdrawal fram sctivities of interest

j reduced saial interactians

k. expressians; including nan verhal, of lack of pleasure in

life

2.5elf reportad masd

3. little interest ar plessure in things yau narmally enjay

. anxiaus restles ar unes sy

<.sad, depressed or hapeless

3, Behaviour symptoms
3. wandering

b.werbalahuse

speech, visual

spech, wisual

speech, visual

speech, visual

speech, visual

timed

speech

speech

speech

speech

speech

wisual

speech

speech

speech

speach

speath

speech & test

speech & test

speech & teat

test

speeth

speach Brvisual

spesch Bvisual

speach B text

speech B tent

speach

speach Bivisual

speach Bvisual

speach Bvisual

speach Bvisual

spesch Bivisual

speach Bvisual

spesch Bivisual

speech Bvisual

speach Bvisual

speech Bvisual

speach Bvisual

speech

speach

speech

speach Bvisual

speach Bvisual

Darais
chjectivefs
ubjective

abjective &

subjestive

abjective &
subjective

abjective &
subjective

abjective &

subjective

abjective

ajiective

abjective

abjective

ahjective

abjective

subjective

subjective

ahjective

abjective
abjective

abjective

subjective

abjective &
subjective

ahjective

abjective

ahjective

abjective

subjective

abjective &
subjective

subjective

abjectived
subjective
abjectived
subjective

abjective

subjective

subjective

subjective

abjective &
subjective
abjective &
subjective
abjective &
subjective
abjective &
subjective
abjective &
subjective
abjective &
subjective
abjective &
subjective
abjective &
subjective

subjective

subjective

subjective

abjective &
subjective

abjective &
subjective

Availahle now In
digital format

unknawn
unknawn

na

na

na

na

na

na

na

na

yes

yes

na

na

na

na

na

na

na

na

na

na

na

na

na

na

na

na

na

Potantial for

WMultiinput item

digital fermat  algoritm fdinical

yes

s

prablematic

yes

judgement output

yesS

yes

yes

yes

na

na

na
na

na

ng

na

na

yes

na

na

yes

yes

na

na

na

na

na

incorp in 24 Incarp 3
hourasmt  day asmt

na

na

na

na

na

na

na

na

na

na

na

na

na

na
na

na

na

na

na

na

na

na

na

na

na

na

na

na

na

na

na

na

na

na

na

na

na

na

na

na

na

yes

yes

na

na

na

na

na

na

na

na

na

na

na

na

na

na

na

na

na

yes

ves

ves

incorp in
30 days

Incorp 80
day asmt

yes

incorp
130
days

na
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interRAlitem [cansider IHNTEHT of the item)

= physical abuse

©. socially inapprapriate or disruptive hehaviour

©.inappropriate public sexual behaviaur ar public
disrabing

I, resiste care

Section F; Peychosocial well-being (HC)

1. Soxial Relationships
3. participatian in sacial activities af lang-sta nding interest

b. visit with 2 kaing-standing relatian arfamily member

£ atherinterazation with lang-standing sacial relatian -
phane email

o. canflictar anzer with family ar friends

e. fearfulaf 3 famity member ar clase scquaintance

I neglected, abused, ar mistreated

2. Lonaly

3, Changa in Social activites in last S0days or since last
asmtif < 90

4. Length of time alone during the day (marning &

afternaang

5. Major stressors in last 90 days
Section & Functional Status [HE)

a, meal preparatian

b, ardinary housework

. managing medications

€. managing finances fanly in HC}

e.phane use [anky in HC}

o, stairs

= shapping [anly in K}

h. transpartatian [anly in HC}

5. Change in IADLstatus as compared to 50 days ago [OR
since ast assessmant if < 90 days} fsame as DS in GA}

2.Driving (see €7
1. Drave car in Lsst 90 days (same 25 G7a}

b f drave in last 30 days, sssessar aware persan sugzested

tastap driving [same a5 G7h)

Section H: Continenca
1. Bladder Continance

2, Urinary Collection Device [exrludes pads f briefs)

3. Bowel Continence

4. Pads or Briefs worn
Section |: Disease Diagnoses [same as 04 in CA} listed as
Déa- Dzor as necassary

1. Disease Dingnoses - listed H1A - HU | 21 items)
Section I Health Conditians

1. Falls (same as D7 in CA)

2. Recant Falls anly in HC (fallawup only}

3. Problem Frequency (HC has(21 itams)

Balance

3. Difficult ar una ble ta move self to standing pastion
unassisted

b. difficult ar unableta turn self araund and face the

sppasite directian

speach Bivisual

speach B visual

speach B visual

speach Bvisual

speerh

speech

speech

speerh

speech

speech

speach

speach

speech

speach

speech

speech

speech

speech

speech

speech

speech

speech

speech

speech

speech

spech & test

speech & text

speech & text
=peech & text

speech & test

speech & text

speech & teat

speech & test

spech & taxt

speech & text

speech & text

Datais Available now In - Potential far  Multhinput item
chiective/s digital format digital farmat - algeritm fdinical
ubjective judgemant cutput
abjective & na na na

subjedtive

ohjective & na na no

subjective

ohjective & na na na

subjective

abjective & na na na

subjective

objective na na na

abjective na na na

ohjective o na no

ohjective  na na na

abjectie g na na

objective na na na

subjective  na na na

subjective  na na na

subjetive  na na na

subjective  na na na

subjective  na yes ves
subjetive  na yes yes
subjective  no yes yes
subjective  no na na

subjective  na ves na

subjedtive o yes yes
subjedtive  na yes yes
subjedtive  na s yes
subjedtive  no yes yes
objective na na na

abjectie o na na

abjectie na s

objective o na no

objective no na na

abjectie na na na

abjectie expeced yes yes
abjective expected ves na

abjective  na yes na

abjectie na yes na

abjective & na prablematc  na

subjective
abjective & na yes na
subjective
abjective & na yes na
subjective

prablemstic

incerpin 24 Incorp 3

hour asmt

unknawn

unkngwn

day asmt

yes

unknawn

unknawn

incorp in
30 days

yes

yes

wes

yes

yes

yes

unknawn

unknawn

yes

yes

yes

Incorp 90
day asmt

unknawn

yes

unknawn

yiee

e

yes

s

s

incorp
120

days

na

unknaw
n

na

unknaw
n
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interlAl item [consier IHIEM 1 of the reem) vata s Availagle now In  Potential for  MultFNput item Incorpin 24 Incorpd  ncorp N Ingorp YU incarp

ohjectivefs digital format digital format algaritm fdinical hourasmt dayasmt 30 days dayasmt 180
ubjertive judgement output days
1. dizziness speech & text  abjective  na na na na na yes wes na
d. unsteady zait speech & text  abjective & na yes na na na yes wes na
subjective
<. peripherslaedema CA anly speech & text  abjectie  na yes na na wes na na na

Slzep Prablems
a. difficultyfailing asleep ar staying asleep, wakingtan  speech & test  subjective  na yes na na yes na na na
early, restless

p. Taa much sleep speech & test  subjecive  na na na na ves na na na
5. Fatigue speech & text  abjectve & na na na na wes na na na
subjective
4. Pain Symproms
4. Frequency with which persan camplains ar shaws speechE test  subjective  na prablematic  yes na ves na na na
evidence af pain (s3me as D9a in CA}
b. Inensityaf highest level af pain present [D90) speech & text  subjective  na prablematic  yes na es na na na
. consistency of pain (only in HC) speech & temt  subjective  no prablematic  yes na wes na na na
o breakthrough pain (nly inHC) speech & text  subjedive  no prablematic  yes na vES na na na
&, pain contral (only in HC) speech & test  subjective  na prablematic  yes na yes na na na
10, Smokes tobaccs daily [same as aj speech & wisual objective  yes yes na na na na na na
b Acohnl - highest number of drinks in sny 'sngle spesch B abjective na yes na na na nafinlast no na
sitting' in LAST 14 DAYS fonly inHC) chserve 3 days)
SECTION K. Oral and Huiritional Status
11, Kutritional issues
4. Height and Weight
& HT (om) spesch Btext  objective  yes yes na na na na na na
bW (k) speech Btet  ohjective yes yes na na na na na na
a.In LAST 3 DAVS, noticeable decrease inthe amauntaf  speech B et objectie & na yes na na yes na na na
taad usually eaten /fluids usually cansumed subjective
b. Weight kass af 5% ar mare in LAST 3DAYSard0% ar  spesch&iest aobjective & na yes ves na ves na na na
mare in LAST 120 DAYS subjective
b. dehydrated speech & text  objectie & no prablematic  yes na wes na na na
subjective
< Fluid intake reduced speech & test  objectie & no prablematic  yes na yes na na na
subjective
d. fluid qutput exceeds input speech & text  cbjective & na grablematic wes na ves na na na
subjective
&. decrease in amaunt af faad ar fluids usually consumed  speech & test objective & na prablematic  yes na yes na na na
subjective
f.ateane arfewer meals AT LEAST IN 2 OF LAST $DAYS  speechZtemt  ohjectve & na prablematic  yes na na na na na
subjecive
3. Mode of nutritional intake speech & wisual ohjective na yes na na na na ng na
& test
4. Dental or Oral speech Bvisual objective & no na no na na na na na
subjective
€. Special diet [anly in CAY speechEest aobjectie no yes na na na na na na
Section L: Skin Condition
1. Mast severe prassure ulcer =speech & wisuz| ohjectie no yes na na yes na na na
B test
2. Prior pressure ulcer speach Betext  ohjective na yes na na yES na na na
3. Presence of gkin ulcer other than pressure ulcer speech Btext  objective na Yyes na na yes na ng na
4. Major skin probems speech&text  abjectve na yes na na wes na na na
§. Skin tearg or cuts speech & test  ohjective  no ves na na yes na na na
6. Other skin conditions or changes inskin speech & test  abjective na yes na na yes na na na
condition
14, Traumatic injury [only in CA) speech & text  aobjective na yes na na yes na na na
7. Foot problems speech Betaxt  ohjective na YEE na na WES na na na
Section M Medications
1. List of All Medications (using repla cement page
in manualy
& Mame spesch Bvisual abjective yes ves na na yes na na na
B tent
b dose speech Bevisual abjective e yes na na wes na na na
& taxt
. Unit speech Bvisual ohjectie e yes na na wes na na na
& taxt
d. Route of administration speech Bivisual objective yes yes na na yes na na na
B tent
e Freguency speech B:visual abjective yEE YEE na na yeS na na na
B tant
LPRN speech Bvisual ohjectie yes yes na na wes na na na
& taxt
d. Computer-entered drug coce speech Bvisual objective yes yes ng na yes na na na
& tagr
2. Allergy to any drug speech Bitext abjective yes yes na na yes na na na
3. Adherent with medications prescribed by spesch Biuisual ohjective  yes yes na na wes na na na
physician B tent
Section N: Treatments and Procedures
1. Prevention
a. Blood pressure meassured inthe LAST YEAR =peech ahjective na yes wES na na na na na
b Colonoscopy in the LAST S YEARS speech objective na yes wes na na na na na
c. Dental exam in the LAST YEAR =peech abjective na YRS YEE na na na na na
o Evye exam inthe LAST YEAR speech abjective na yes s na na na na na
& Hearing exam in the LAST 2 YEARS speech shjective na yes ves na na na na na
1. Infuenza vaccine in the LAST YEAR speech abjective na yes es na na na na na
o Mammogram or breast exam inthe LAST 2 YEARS  speech abjective na yes yes na na na na na
(wamen)
h. Preumovax vaccine in LAST 5 YE 8RS, » age 65 speech shjective na yes ves na na na na na
2. Treatments & Programs received) scheduled (11
items)
15, Treatments (11 items 52 me as & 823 -B2d)
3. Indwelling catheter [same as Aza) speech & text  objectie  yes yes na na wes na na na
b. IV therapy (same 25 B2h) speechBtest objectie  yes yes na na yes na na na
. Duygen therapy [same a5 B2e) speech & test  ohjective  yes yes na na yes na na na
d. Waund care [same as B2d} speech&text  objective  yes yes na na ves na na na
14, Time since last hospital stay [same as A15) speech & text  abjective YEE YEE na na na na EE na
3. Formal Care speech B text  objectie  yes prablematic  problematic na ves na na na
4. Hospital E mergency Room Use, Physician visit
a. inpatient with ov ernight stay eat shjecte no yes yes na na na weE na
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interRAl itemn (consider INTENT of the item)

b. Emergency room visit (ex cluding overnight
stay)

©. GP visit or assistant practitioner

5. Physically restrained

Section 0: Responsibility
1. Decision-Maker for personal care and property

18, Surgay in LAST 90 DAYS [only in CA}

Section P: Social Support
15, Twa kay infarmal halpers
3. Relationship ta persan (cade far twa helpers)

. Lives with persan (zade far twa helpers)

careasal help within last 3 days IADL help

d. areas of help within st 3 days ADL

20, Informal helper status

2. infarmal helper is unable1a cantinue providing care

b. prima ry farmal helper expresses distress, anger ar
depressian

<. familyf friends repart feeling averwhelmed by persan's
illness

3. Hours af Infarma| zare and active manitaring in last 3
days

4. 5trang and suppartive relatianship with family
Section @: Ewironmental Assesssment

1. Horne E nvironment

a. disrepsir ofthe home

b souslid condtions

. inadequ ate heating or cooling

. lack of personal safety

& limited access to home or rooms in home

2. Lives in an apartment/ house re-engineer ed
ac cessiblefor disabilities

3. Ouside E nvironment
a avaisbilty of smergency assistance
b, aceessihility to arovery store without essistance

. availabilty of home delivery groceries
4.Finances

Section R: Discharge Potential and Overall Status

1. One or more care goals met in last 90days or
since last asmt if < 90days
2. Ouerall seif-sufficiency has changed

igni to iy

3. Humber of 10 ADL area s where person was
indep prior to deterioration

4, Humber of 8 IADL performanc € areas person
indep prior to deterioration

5. Time of onset of precipitating eventiproblem
related to deterioration

Section 5: Discharge

1. Last day of stay
2. Residential/ Living i (same
as B4)

Section T: Assessment Information

1.5ignature of persen coordinating/completing
assessment [sameas 10,1

2.date assessment signed as complete (same as E10.2)
END OF HOME CARE ASSESSMENT

Section E-Summary

. Assessment urzency

b. Service urgency

<. Rehabiltatian

2.5ervices required for this parsen

3. Expected length of stay

4. Requires shart-term services (less than 60 days)

5. Assessmant urgency

3. Nursing

b. Persanal suppartj househald manazement

text

text

spesch & visual

B taxt

speech & teat

speech & test

speech & text
speech & test
speech & text
speech & test
speech & text
spERch & text
speech & text

speech & text

speech

speech & visual

speech & visual

speech & visual

speech & visual

speech & visual

speech & visual

speech & visual

speech & visual

speech & visual

speech

speech & text

speech & test

speech & tent

speech & text

text

text

speech

date

date

interAAl
algarithm
interRAl
algarithm
interRAl
algarithm
test & interRAl
akgarithm

test & interRAl
algarithm

text & interfAl
algarithm

test & interfAl
algarithm
text & interfAl

algarithm

test & interfAl
algarithm

Datais
ohjectivefs
ubjertive

abjective

abjective

ahjective

abjective

abjective

abjective

‘abjective
objectie

abjective

abjecthe &
subjective
abjective &
subjective
abjective &
subjective
ahjective

abjective

abjective &
subjective
abjective &
subjective
abjective &
subjective
abjective &
subjective

abjective

abjectie

abjective

abjective

abjective

ahjective
ahjecthie

abjective

abjective &
subjective

abjective

abjective

abjective

abjective

abjective

abjective

abjective

abjective &
subjective
abjective &
subjective
abjective &
subjective
abjective &
subjective

abjective &
subjective

ahjective &
subjective

abjective &
subjective
abjective &

subjective

ahjective &
subjective

Buailablz now In
digital format

na

na

na

na

na

na

na

na

na

na

na

na

na

na

na

na

na

na

na

na

na

na

na

na

na

na

na

Patential far

Mlulthinput item

digital format  algericm felinical

prablematic

prabilematic
na

na

yes

prablematic

prahilematic

prabilematic

prabilematic

yes

yes

prabilematic

prablematic

yes

yes

yes

yes

yes

yes

yes

yes

judgement output

yes

na

na

na

na

na

na

na

na

yes

yes

yes

incerpin 24 Incorp 3

hour asmt

yes

yes

yes

basedan
E1

basedan
E1

basedan
Elb

basedan
Elb

day asmt

based an
E2

based an
El

baced an
El

based an

El

based an

El

bazed an
El

incarp in
30 days

based an
E3

based an
E1

based an
E1

based an

E1

based an

E1

based an
E1

Incorp 90 incarp
dayasmt 180

days
yes na
yes na
na na
na na
yes na
na na
na na
na na
no na
na na
na na
na na
na na
na na
o na
na na
na na
o na
no na
na na
na na
na na
na na
na na
na na
yes na
yes na
yes na
yes na
yes na
no na
yes na
na na
na na
na na
yes na
yes na

based an €4 based
an £5

based anE1 based
ankl

based anE1 based
anEl

based anE1 based

anEl

based anE1 bazed

an €l

based anE1 based
anEl
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interkAl item (consider INTENT of the item) Data is Available now In  Potential far  Multkinput icem incorpin 24 Incarp3  incorpin Ineorp 90 incarp

ohjedivefs digital format digital format  algoritm fdinical hourasmt dayasmt 30 days dayasmt 180
ubjectiva judgament output days

<. Physiatherapy text&interRAl abjective & na yee yes basedan  basedan  basedan  basedanEl based
akgarithm subjective Elb E1 £l an €1

d. Dczupatiana | Therapy text&interRAl abjective & na wes es basedan  basedan  basedan  basedanEl bazed
lgarithm subjetive Elb E1 El an £l
test B interRAl abjective & no yes yes basedon  basedan  based on  based anE1 based
akgarithm subjective E1b E1 E1 an €1

. Lab services. equipment, and medical supplies test & interRAl abjective & na ves ves basedan  basedan  based on  based anEl based
akarithm subjeive Elb E1 E1 an £1

g. Placement services teat & interRAl abjective & ng ves ves basedon  basedan  based on  based anEl based
lgarithm subjective Elb E1 £l an €1

h. Sacis |l wark text&interRAl abjective & na ves yes basedan  basedan  basedan  basedanEl bazed
lgarithm subjective Elb E1 £l an el

i. Speech language therapy test B interRAl abjective & no yes yes basedon  basedan  based on  based anEl based
lgarthm subjedtive Elb E1 £l anEl

i. Dther (specify test & interRAl ahjective & no wes yes basedon  basedan  based on  based anEl hased
akarithm subje Elb El El an £l

7. Client Group (example - N2} teat BinterRAl abjective & na ves ves yes ves s ves yes
slgarithm subjective

8. Type of communication at intake e abjective unknawn ves yes na na na na na

9. Sources of information used to complete the interRAl

ch

a. Client speech&test  subjedive  no prablematic  na na na na na na

b. Spause ar partner speechB text  subjedtive  no prablematic  na na na na na na

<. Childar Child-in-law speechEtext subjective  na prablemstc  na na na na na na

d. Otherrelative speech&text  subjedive  na prablemstc  na na na na na na

&. Han-relative (e.g., neighbaury speech&text  subjedive  na prablemstc  na na na na na na

1. Dastar speech® text  subjedtive  no prablematic  na na na na na na

2. 5taff at doctar's affice speech & test subjedive no prablematic  na na na na na na

h. Other hame care agency pragram -e &, 4 different speechE test  subjedtive  no prabilematic  na na na na na na

jurisdictian

i. Cammunity suppart sgency (specify} speech&text  subjedive  na prablemstc  na na na na na na

i.Haspital speech® test  subjedtive  no prablematic  na na na na na na

k. Cther [specify) speech&text  subjedive  no prablemstc  na na na na na na

10.1. Signature of parson coordinating/completing date abjectie N prablematic  na na na na na na

assesment

10.2. date assessmentsigned as complate date abjectiee no prablematic  na na na na na na

EMERGENCY DEPARTMENT SCREEEHER

Sectian £ Prelimin rySoresner

1, 5creening refarance date and time

3. szreening reference date See B1 ahjective weE wEE na yeE na na na na

b. Screening reference time time -abjective ves ves na yes na na na na

2. Cognitiva skills for daily decisian-making See 1 abjectiee  na na no yes yes na na na

3, ADL Self-perfarmance

a. bathing Seela abjective na ves ves yes ves na na na

b. persanal hygiene See C2h abjectiee na yes yes yes yes na na na

«. dressing lower hady See (2 abjectiee na wes yes yes wes na na na

d. kazamatian See C2d abjective na wes es yes yes na na na

4. Dyspnaea See (3 abjective na ves ves yes ves na na na

5. Self-reported health See 4 abjective na yes yes yes yee na na na

€ Canditionsf Diseases make cognitive, ADL, maodor  See 50 & 5Ch abjective  na wes yes yes yes na na na

behaviour patterns unstable

7. Lives alane See D13k abjestive ng yes yes yes yes na na na

Section & Clinkal Evaluatian

1. Emergency Department Use See DI7 abjective na es yes na na na yes na

2.Time since last hospital stay See D6 abjectie na yes yes na na na wes na

3, Acure changa in mental status fram person'susual  speech subjedtive  na na na na na na na na

functianing

4, 5elf-reported mood yes

a.little interest ar pleaseure in things yau narmally enjay? See D3 subjective  na ves yes yes ves na na na
(differant
<oding used)
speach

b. ansiaus, restless, ar uneasy? See D3 subjective  na ves yes yes ves na na na
(different
<oding used)
speach
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interRA| irem feonsider INTEHT of the item)

<. £ad, depressed ar hapeless

See D3
(different
coding used)
spesch

Data is

objectivefs digital format

ubjactive

subjective

Available now In

na

Potantial for

Mlultk-input item
digital fermat  algericm felinical
judgemant cutput

yes

incorpin 24 Incorp 3
hourasmt dayasmt

incarp in
30 days

Incorp 50
day asmt

incorp
130
days

na

4. halluginatians

b. delusians

4. Ability to understand athers (comprehensicn)

7. Behaviour symptoms

na

na

na

na

prablematic

prablematic

prablematic

prablematic

na

na

na

na

. managing medizations

b. stairs

spesch subjective
spesch subjective
See DX subjective
speech abjective
See DA abjective &
subjective
See Ddb abjective &
subjective

na

na

4. primary infarmal helper expresses feelings af distress,
anger ar depressian

b family ar clase friends repart feeling averwhelmed by
persan’s illness

10, Falls

2. fraquency with which persan complains ar shaws

evidence af pain

. intensity of highest level af pain present

See D20
[different
tading used
form C15b)
See D20
(gifferent
<ading used
form D19k}
Sem D7

5ee D5

Sem DSh

2.1n LAST 3 DAYS, naticable decrease in amaum of foad ar See Dila

fluids usually cansumed

b. weight kass af 5% ar = in LAST 90 DAYSar 10% ar » LAST See D1lh

180 DAYS
13 Traumatic Injury

2. indwelling catheter

b IV therapy

<. axygen therapy

d.waund care

Ses D1

See D15a

Ses D15h

Ses D15t

Ses D15d

subjective

subjective

abjective

subjective

subjedive

abjective &
subjective
abjective &
subjective

abjective

abjective

abjective

abjective

abjective

na

na

na

na

na

na

na

yES

yes

yes

yes

3. assREEMENt UrgENCy

b. service urgency

2. Need for Gomprehensive Geriatric Assessment

interRAl
slgarithm See
£la

interRAl
algarithm See
Elb

interRal
algarithm &
text

abjective &
subjective

abjective &
subjective

abjective &
subjedive

prablematic

prablematic

prablematic

yes

yes

yes

na

na

na

3. Needs assessment services

b. sacialwark

<. accupatianal thera py

d. physiatherapy

e.speech-language therapy

f. dietician

2. specilised Gerlatric Services

h. ather specialist|s) services

A, Acuity Score [Country specific)

5. Discharged ta

3. discharge date

b. discha rze time
7.1. Signature of persan coardinatingfcampleting
assesEment

7.2. date assessment sizned as camplete

interRAl
algarithm &
textSee E6
interRAl
algorithm &
text
interRAl
algorithm &
text
interRAl
algorithm &
TENT
interRal
algorithm &
text
interRA|
algorithm &
text
interRAl
algorithm &
ext
interRAl
algorithm &
text

ED triage acuity
scare

See BAwith
less options

rtime Sea F1
Ses E10.1

sesE10.2

abjective &
subjedtive

abjective &
subjective

abjective &
subjective

abjective &
subjective

abjective &
subjective

abjective &
subjective

abjective &
subjective

abjective &
subjective

abjective

abjective

abjective

abjective

abjective

abjective

na

2

a

2

a

2

a

na

na

na

na

na

na

yes

yes

yes

yes

yes

yes

na

prablematic

prablematic
prablematic

prablematic

yes

yes

yes

yes

yes

yes

na

na
na

na

na

na

na

na

na

na

na

na

na

na

na

na

na

na
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Appendix 7: Timeline for interRAI in New Zealand

TIMELINE

Since 2002, interRAl has expanded and developed and is now the primary needs assessment instrument in aged
residential and home care in New Zealand.

2003

The New Zealand Best Practice Guidelines — Assessment Processes for Older People identified interRAI
assessments as the best assessment instruments to meet the objectives in the 2002 Health of Older People Strategy.

+ 2003 New Zealand Best Practice Guidelines - Assessment Processes for Older People
* 2002 Health of Older People Strategy

2004

Five District Health Boards (DHBs) pilot the interRAI home care assessment to identify implementation
requirements. A key finding is the importance of consistent training.

2007

All DHB Chief Executives support national implementation of the interRAl assessments for home and community.

2008

Start of the interRAI National DHB Implementation Project (2008-2012). Implementation is phased and DHBs take
individual responsibility for implementation - subject to agreed national criteria.

2010

DHEBs, in conjunction with the New Zealand Aged Care Association, agree to support a project, to run from 2011 until
2015, to voluntarily introduce interRAl assessments in Aged Residential Care.

2012

All DHBs are using interRAl for assessing older people’s support needs for home and community support services.

Associate Minister of Health announces that interRAI would become the mandatory assessment instrument for all
Aged Residential Care providers from July 2015. New Zealand is now the first country in the world to have use of
these home and community, and residential care tools nationwide.

2015

The Central Region's Technical Advisory Service (TAS) becomes the national service provider for interRAI in New
Zealand, and the interRAI Services business group is created within TAS.

2017

The Palliative Care assessment is introduced as an alternative for home care assessors to be used with clients living
in the community and with a terminal condition or prognosis.

Source: (interRAI New Zealand, 2020c)
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