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1	 Purpose of White Paper

1.1	 Purpose

The purpose of this paper is to aid LeadingAge and other aging services organizations in understanding the 
range of Functional Assessment and Activity Monitoring Technologies available in the marketplace, their uses, 
and their benefits. It includes those that are wearable and aimed at consumers. 

In addition, the portfolio will do the following:

•	 Help providers plan for, select, and implement these solutions. 

•	 Include a Selection Matrix comparing existing Functional Assessment and Activity Monitoring 
solutions.

•	 Highlight an easy-to-use Online Selection Tool to help providers select solutions that best fit their 
requirements. 

•	 Showcase a set of Provider Case Studies that highlight the impacts providers who implemented these 
technologies experienced, the challenges they overcame, the lessons they learned, and the advice they 
have for others.

This paper explains Functional Assessment and Activity Monitoring Technologies and their uses and benefits.

1.2	 Disclaimers

This information is meant to assist in understanding Functional Assessment and Activity Monitoring technologies, 
but it cannot possibly include all systems that may be available. Products mentioned in this report are only illustrative 
examples and have not been tested or independently evaluated or endorsed by LeadingAge or LeadingAge CAST. 
Please use this information as general guidelines in understanding functionalities and examples of current Functional 
Assessment and Activity Monitoring systems. Where appropriate, provider case studies were identified.

http://www.leadingage.org/uploadedFiles/Content/Centers/CAST/Technology_Selection_Tools/Functional_Assessment_Matrix.pdf
http://www.leadingage.org/FunctionalMonitoring/search.aspx
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2	 Functional Decline

2.1 Definition

According to the Functional Decline Chapter of the Aging Services Technology Study: Report to Congress,1 

functional decline is “a complex process triggered by one or more underlying pathologies that leads to 
impairment or functional limitations, and that may ultimately result in disability and institutionalization.” 

Many models help us understand age-related functional decline and loss of independence. One defines 
disablement as “the interaction of acute and chronic health conditions with environmental factors that 
advance or delay loss of function.2 ” Disability interferes with Activities of Daily Living (ADLs), such as eating, 
walking, dressing, and bathing.3 It also interrupts Instrumental Activities of Daily Living (IADLs) such as grocery 
shopping, housekeeping, financial management, and other activities needed for independent living.4

Functional decline is a broad term that can describe decreases in both physical and cognitive abilities 
and functionality. In this white paper, we focus on the physical aspects of functional decline. Health care 
professionals often assess physical decline in terms of certain markers, including decline in physical 
activity levels and generalized “wellness” that signal the onset or worsening of pathology, gait, and balance 
impairments that impact mobility and increase the risk of falls, and the ability to perform ADLs and IADLs that 
are necessary to maintain independence.

Functional decline can describe decreases in physical and cognitive abilities and functionality.

Identifying disability precursors early makes intervention easier. In addition, detecting events associated 
with functional decline or limitations quickly—such as falling—can greatly enhance the ability of health care 
professionals and family caregivers to effectively respond.

However, there are a number of specific challenges associated with addressing functional decline. Many 
of these issues stem from older adults, caregivers, and health care professionals being unaware of existing 
levels of function or of indicators of clinically meaningful changes in function. For example, older adults are 
frequently unaware of their level of activity, thereby making it difficult for them to determine if their level of 
function is declining. Similarly, caregivers of older adults may not notice that an older adult is walking less or 
with an unstable gait.

Other challenges associated with addressing functional decline involve the ability to generate ongoing 
information that is useful for decision making. For example, sleep disturbances can be a marker of functional 
decline, but it can be difficult for a remote caregiver to know that an older adult is experiencing disturbed 
sleep.5 Further complicating these issues are communications challenges among patients, caregivers, and 
health care professionals about functioning. Finally, it can be challenging to monitor the functioning of older 
adults if the technology require a high level of engagement to generate data.

2.1.1 Connection to Chronic Conditions, Cognitive Decline, and Lifestyle

A systematic literature review of longitudinal studies conducted between 1985 and 1997 was published in 1999. 
It found statistical associations between individual baseline risk factors and subsequent functional status in 
older people who lived in their communities.

http://aspe.hhs.gov/daltcp/reports/2012/astsrptcong.cfm#decline
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The following factors, listed in alphabetical order, were most likely to cause a decline in functional status: 
Cognitive impairment, depression, disease burden (comorbidity), increased and decreased body mass index, 
lower extremity functional limitation, low frequency of social contacts, low level of physical activity, no alcohol 
use compared to moderate use, poor self-perceived health, smoking, and vision impairment. The review also 
revealed that past research has neglected some risk factors, such as nutrition and physical environment.6

2.2 Prevalence

According to the Aging Services Technology Study, many older adults have some difficulty performing ADLs. 

•	 In 2007, one-quarter (25 percent) of Medicare recipients who live independently reported difficulty with 
one or more ADLs. 

•	 Among older adults in community housing with services, 46 percent did. 

•	 Among those in long-term care facilities, 83 percent did. 

•	 Among older adults who live independently, an estimated 38 percent of older adults require assistive 
equipment such as walking or bathroom aids, 6 percent require personal assistance with ADLs, and 22 
percent require both equipment and personal assistance for ADL performance.7

At age 65 and older, more than one-third of adults may risk loss of independence.

Independence may be at stake for more than one-third of adults age 65 and older; 38 percent report disabilities 
in areas such as ambulation and self-care. The number climbs with age. For adults aged 80 and older, 56 percent 
report severe disability, while 29 percent say they need help with ADLs.8

The risk for minority women over age 60 is especially high. Compared to their white counterparts, non-
white women had poorer function in their lower extremities, greater difficulty performing ADLs, and a higher 
likelihood of walking with assistive devices.9

Functional decline can be more difficult to spot than changes in ADL performance due to incremental changes, 
which can be subtle, require frequent and detailed assessments that are not part of the standard of care, and 
can lead to more serious impairment.10 There are few reliable statistics on how gradual declines in activity and 
mobility—called antecedent conditions—may predict gross functional decline and eventual dependence.

Chronic conditions often cause functional decline in the U.S. For example, according to the 2007-2009 
National Health Interview Survey (NHIS), approximately 50 million adults (22 percent) have been diagnosed 
with arthritis, which causes gait disorders, reduces mobility, yields other functional limitations, and causes an 
estimated 21 million people (9 percent) to limit their activities.11 Risk factors for falls include gait disorders and 
mobility limitations that increase the risk of stumbling, tripping, and losing balance.

Limitations can be especially serious when they occur along with other complex health issues associated with 
old age, such as loss of muscle mass, cognitive decline or impairment, poor eyesight, and neuropathy.12, 13 When 
older adults fall, they often fracture their hips. Broken hips are a leading cause of institutionalization in old age, 
especially among adults age 80 and older. As more people are aging and becoming functionally impaired, more 
technologies that prevent, detect, and mitigate functional decline and impairment become needed.

http://aspe.hhs.gov/basic-report/report-congress-aging-services-technology-study#decline
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2.3 Cost and Burdens Associated

Along with functional decline and impairment come other burdens that occur more often as function decreases. 
According to the Functional Decline Chapter of the Aging Services Technology Study, Older adults point to 
good physical functioning as a key factor in maintaining a high quality of life.14 Those who rely on others for 
help with basic needs such as transportation or ADLs are more socially isolated, have poorer nutrition and 
exercise habits, and receive medical care less often than they need to.15

Functional decline and management takes an emotional and financial toll on family members.

Functional decline and management also takes an emotional and financial toll on family members who care for 
older adults and others with disabilities. Forty-three percent say they had no choice but to become caregivers, 
yet many are unprepared to handle these responsibilities on top of their jobs and their own household 
responsibilities.

Women carry an especially high burden, as they often provide a disproportionate amount of family caregiving, 
particularly among minorities. But a number of factors affect how big the caregiving burden is, including 
income, the caregiver’s age, the patient’s age, and severity of the patient’s disability.16 One study found a 
higher caregiving burden for patients who reported compromised ADLs. Caregivers struggling to provide 
transportation and financial management were likely to have the highest burdens and, in some cases, strong 
resentment.17

Estimated Costs

Caregiving may also lead to poverty in later life, according to some studies, because caregivers may not be 
able to earn as much and may need to tap their savings.18 In 2007, family caregivers provided an estimated $375 
billion in unpaid health care and support to older adults with ADL or IADL limitations.19 These costs include 
time, transportation, lost wages, and decreased productivity, in addition to the emotional stress and worry.

Costs vary depending on how close the caregiver and patient live to one another:

•	 Long-distance caregivers have $8,728 in out-of-pocket expenses per year.

•	 Caregivers who live with an older adult spend $5,885 per year.

•	 Those who live near the patient spend $4,570 per year.20

These costs are growing rapidly. The estimates exceeded $450 billion in 200921 and almost doubled to $522 
billion in 2014, according to a more recent and more accurate estimate presented in a RAND Corporation 
study.22

Functional decline and impairment are a significant part of total health care spending, particularly among 
people with chronic diseases. A study conducted for the Office of the Assistant Secretary for Planning and 
Evaluation (ASPE) found these estimated costs in 2006 to be:

•	 $146 billion spent on functional limitations among community-dwelling residents (without comorbid 
chronic diseases).

•	 $236 billion spent on those who needed IADL and ADL assistance.

•	 $268 billion spent on assistance for other functional deficits.

http://aspe.hhs.gov/basic-report/report-congress-aging-services-technology-study#decline
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Technologies that target functional decline and impairment are one strategy  
to bring about long-term care savings.

The same report found that functional limitations raise annual health care costs for adults with chronic 
conditions, no matter how many chronic conditions they have or the services they seek, such as emergency 
room visits, prescriptions, inpatient, and home health services.23 Average annual health care costs are much 
higher for older adults who need nursing home care than for those who live independently ($57,022 vs. $12,383 
per person per year).

Covering the Costs

While some older adults turn to long-term care insurance to cover a portion of these expenses, the cost of 
these policies is rapidly rising beyond the reach of  most people.24 Many people simply pay out of pocket for 
skilled nursing care or assisted living facilities until they exhaust their financial resources and transition to a 
Medicaid-covered facility.

In the future, the ability to receive long-term care may be more limited. Increases in the cost of services 
and coverage, the aging of the population, and the growing demand for health care services will place an 
unprecedented strain on Medicare, Medicaid, and health care providers. As a result, controlling costs while 
providing high-quality care will become even more important and will require especially innovative solutions.25

Because the costs of long-term care are so much higher than independent living, avoiding or delaying long-term 
care can yield significant reduction in costs.26 Technologies that target functional decline and impairment are 
one strategy to bring about these savings, as discussed in the Functional Decline Chapter of the Aging Services 
Technology Study: Report to Congress.
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3		  Definition/Types of Functional Assessment 
	 and Activity Monitoring Technologies 
	 (Non-Mutually Exclusive Categories):

3.1	 Definition

Over time, several definitions of a functional assessment have evolved to match the changing needs of 
residents and the industry. A functional assessment is the process that captures and analyzes a person’s general 
behavior and capabilities to interact with the world, in order to determine his or her changing needs.

The general consensus, however, is that with an aging population the functional decline is implied more so than 
the possible improvement of an older adult’s ADLs and may include more granular assessments related to gait, 
balance, and grip strength, as well as broader types of activities like behaviors, sleep, social activities, etc. 

3.2	 Types of Functional Assessment 

Functional assessments for an older adult encompass many aspects of daily living and can be grouped into two 
general areas: physical and cognitive.

•• Physical Assessments: These cover sensory and mobility impairments: vision, hearing, gait, control 
over bodily functions, mobility, and ADL/IADL activities (bathing, dressing, and toileting).

•• Cognitive Assessments: These cover behavioral changes, depression, memory decline, and general 
cognitive functions (recall, sequencing, multi-tasking).

It is important to note that, often, cognitive decline affects physical behavior changes and, therefore, a 
thorough and complete functional assessment should include physical as well as cognitive assessments.

Functional assessments should include physical and cognitive assessments.

A study by the Department of Epidemiology and Preventive Medicine at the University of Maryland, Baltimore 
found that “rather than simply being correlated markers of increasing frailty, cognitive and functional decline 
appear to influence the development of one another.”27

Functional decline can also be an early sign of cognitive decline, adding a time dimension to the cause and 
effect relationship between the two assessment types. A study on early detection techniques for Alzheimer’s 
involving 444 individuals over an average of six years found that “while memory loss is often one of the first 
symptoms of Alzheimer’s, those who developed Alzheimer’s experienced a decline in visuospatial skill three 
years before diagnosis.”28 Nine other studies conducted in the UK in 2011 found that executive function was 
associated with falls and gait speed slowing in older adults.29

3.3	 Activity Monitoring Technologies

Assessing functional decline is a challenging process because decline is usually gradual and subtle and 
therefore involves a great variety of factors to consider. The relationship between cognitive and functional 
decline and general reluctance by the patient to acknowledge the decline also adds to the complexity. 
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Monitoring technologies have long represented a field of interest for health care professionals in that they 
promise a wealth of information and better focused and personalized care. Yet the broad adoption of these 
technologies requires a holistic approach that extends beyond the technology to address operational care, 
financial business models, and legal issues.

These technologies range from embedding sensors in the fixed environment to mobile, wearable, or personal 
devices and vary in the way the monitored individual interacts with them. Some are completely passive, and 
others require specific interactions with sensing devices and/or user interfaces.

3.3.1	 Passive Monitoring Systems

3.3.1.1	  “Smart” Environments

Completely passive environmental monitoring systems embed sensors in the environment and usually do not 
require the individual to do anything or wear any sensor or carry a specific mobile device. Smart environments 
are emerging after several similar but independent sensory objects were created over time, such as sensors for 
garages and windows, or the Nest thermostat. Today’s attempts at creating commercially viable smart objects 
leverage the interconnectivity of these objects. This development makes more comprehensive and targeted 
monitoring possible.

Today, complete systems provide wireless real-time monitoring capabilities, including location tracking for 
hospital, senior living, and facility-based settings. Some systems may also include pull cords, door systems, 
bathroom and hallway sensors, thermostats, and humidity sensors. Analyzing data gathered from these 
systems can provide a wealth of information, without requiring active input from the user.

Recently, mainstream consumer electronics companies joined the fray in offering integrated solutions to 
monitor environments. For example, Google announced in May 2015 the release of a new Android-based 
platform designed to be embedded in all home appliances. The company is joining the race to dominate the 
market and set its standards against Apple’s HomeKit and Microsoft’s HomeOS platforms. Senior living and 
post-acute care providers can use these solutions once they mature and include enterprise-level features such 
as security and centralized management.

3.3.1.2	 Wearables

Devices that are carried or worn monitor the person rather than the environment around the person. 
Completely passive wearable devices do not require the user to enter any data or do anything special. They 
usually focus on improving or maintaining people’s well-being and encourage them to actively participate in 
their wellness.

However, wearables can gather trends and sudden events and communicate those to third parties, such as 
doctors or nurses. The proactive response can dramatically improve the person’s life. Personal data from 
multiple individuals can also be aggregated to provide population-level insights on interactions, if location 
information is considered, or may inform congregate-based interventions.

Active monitoring systems may require the person to go through a certain routine and/or input specific data.
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3.3.2	 Active Monitoring Systems

3.3.2.1	 Environmental Assessments

Active environmental assessments use sensors in the environment, but they may require the monitored 
individual to go through a certain routine and/or input specific data. For example, some functional and activity 
monitoring systems that use Microsoft’s Kinect sensor bar may require the assessed individual to stand in a 
certain location, take a specific posture, and perform a certain sequence as prompted by a visual user interface.

3.3.2.2	Wearable-Based Personal Assessments

Again, active wearable monitoring systems may require the user to go through a certain routine and/or input 
specific data. For example, a wearable accelerometer-based system aimed at performing Timed Up and Go 
(TUG) assessment would require the user to indicate the start to the system and then perform the up and go 
test as instructed.

Another example is wearable activity armbands used for weight management that can calculate activity levels 
and caloric burn rate, but may require the user to input his or her daily caloric intake for the system to provide 
effective advice on the level of activity the person needs to engage in to maintain or lose weight.

Figure 1
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4	 Potential Uses and Benefits of Functional 
	 Assessment and Activity Monitoring 
	 Technologies

4.1	 Overview

The confluence of a rapidly growing senior population with the emergence of flexible, cost-effective sensors 
and platforms for technology applications has led to an unprecedented menu of technology options for older 
adults. We now have unique abilities to capture, analyze, and actively provide feedback on an older adult’s 
functional abilities and activities. The availability of these technologies and devices is changing the way care 
providers and residents/patients are managing their health, in several ways:

•	 Ongoing, Trended Data vs. Point-in-Time Assessments: Technology is allowing clinicians and other 
care providers to gain better insight into a patient’s ongoing health through not only biometrics such 
as blood pressure, heart rate, weight, and blood glucose, but also activities and behaviors. This insight 
comes from monitoring key data elements at more frequent intervals and trending that data over time. 
Wearable devices or products with sensors allow a person to collect health as well as wellness data at 
any time instead of only during the traditional, annual visit with clinicians.

•	 Early Identification & Risk Mitigation: In the new technology-enabled world, we are transitioning 
from incident management to health and wellness management and disease prevention. For example, 
identifying changes early, such as a change in gait or balance, allows us to intervene earlier and reduce 
the risk of a fall. Another example might include early identification of symptoms such as weight 
gain, or lab markers that can provide important information to a physician or caregiver to prevent an 
exacerbation of heart failure. The shift from pay for service to pay for performance as well as the shift 
of payer sources is accelerating this transition from reactive interventions to preventive, proactive, and 
management/maintenance interventions.

For the purpose of this white paper, we have limited the scope to devices and systems whose primary purpose 
is activity monitoring and functional assessment. There are other devices that also provide this type of 
information, but their primary purpose may be something else. Examples include connected clinical equipment 
such as a vital sign monitor that sends data directly to an electronic medical record, managing medications, etc. 
Those technologies are outside the scope of this initiative but may be covered by other CAST initiatives. Please 
see CAST’s Telehealth and RPM, Medication Management and EHR initiatives.

In this report, we have included technology used to assess and monitor ADLs, IADLs, functional assessments, 
and other parameters.

Technologies can detect a change in activity levels, providing early notification for intervention.

4.2	 Activities of Daily Living (ADL) Monitoring 

Technologies available on the market today can monitor many ADLs, providing comprehensive information 
about a resident’s activity levels, capabilities, abilities to remain independent, or supportive services needed 
to remain independent. Through the use of such technologies, a family member or care provider can detect a 
resident’s activity levels or change in activity levels, providing early notification for intervention.

http://www.leadingage.org/telehealth.aspx
http://www.leadingage.org/medman.aspx
http://www.leadingage.org/ehr.aspx
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Motion sensors provide information that is meant to indicate a resident in motion, but limitations in the 
technology exist. For example, the lack of identification capability may not indicate if the activity is performed 
by the actual resident or by the staff or family that are caring for him or her.

Technologies available today can capture information when the toilet has been used. Examples include water 
sensors in the toilet or motion sensors that assume a resident is using the toilet. This information can be used 
to identify patterns such as increased toileting, which can be a leading indicator for urinary tract infections, 
allowing a caregiver to provide early intervention.

For a person experiencing incontinence who requires help and support with toileting, incontinence briefs 
with sensors can detect when voiding occurs and relay that information to a caregiver for assistance. It also 
can identify voiding patterns that may help caregivers provide assistance in toileting activities and reduce the 
negative consequences associated with incontinence. Bathing employs similar methods, through the use of 
water and motion sensors, or motion and humidity sensors, in the bathroom shower area. 

Feeding can be inferred in several ways. Sensors can be installed in refrigerators or other appliances, food 
cabinets, utensil drawers, etc. that track each time a resident opens/closes the refrigerator door and infer that 
the resident ate.

Another form of technology called real-time location systems (RTLS) is able to track when a resident is in 
the dining room during lunch hours, again inferring a meal was eaten. Dressing can be monitored in a similar 
fashion, with sensors on the closet doors or dresser drawers that track when the doors are opened and closed.

Many social engagement technologies are designed specifically for older adults.

4.3	 Instrumental Activities of Daily Living (IADL) Monitoring

Much investment is occurring today in technologies that enable and monitor IADLs. Closely linked to the 
ability to live and care for oneself independently, IADLs are also closely linked to a resident’s quality of life. The 
ability to detect early changes in behaviors such as isolation or the ability to prepare meals will enable early 
intervention to help prevent further decline in health and wellness, both physical and psychological.

•	 Social Interaction: Many social engagement technologies are being designed specifically for older 
adults, made to be user friendly and embedded in items they could use every day, such as the TV. 
Video chatting with family, social networking (Facebook or similar systems for older adults), and email/
messaging systems that utilize voice recognition technologies rather than requiring typing are all 
available today.

Social interaction with other older adults can also be monitored. Real-time location systems let every 
individual carry a transmitter, typically designed as a bracelet, personal emergency response system 
(PERS) pendant, staff badge, visitor badge, and more. These systems can monitor when a resident is 
in the same room as other older adults, staff, doctors, or family members. Then caregivers know how 
much time the patient has spent engaging with others, inferring that social interaction is occurring 
when two people are in the same room.

This same inference can be used to show that a resident is participating in activities (i.e., present in 
the game room), having fun (i.e., showing up at the cocktail lounge during happy hour), and engaging 
in rehab (i.e., spending 90 minutes in the gym on Saturday, with a rehab therapist present for half an 
hour).
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Several technologies can monitor telephone usage in the home in addition to checking on resident 
activity. This feature allows family members and care staff to see who is calling and to track social 
activities.

•	 Eating: Several of the social engagement and interaction technologies allow residents to pre-order 
food or room service using their tablets, mobile phones, or televisions. Some systems offer integration 
with menu and food management systems to manage allergies.

•	 Movement: Tracking of resident movements (i.e., left their home, drove 30 miles down the freeway, 
entered the vicinity of the mall) are also available via various GPS tracking devices. The devices can be 
embedded in shoes, clipped to belts, and worn as watches. They can track a resident’s movement and 
even send alerts when a resident leaves a pre-determined geographic area or geo-fence, such as a one-
block radius around the community.

Many technologies are currently in active development, awaiting testing for deployment.

Future Technology

As the microchips, sensors, and the devices they drive become smaller, more energy efficient, and longer range, 
the ability to gather more useful information will continue to grow. Sensor technology has wide application 
today, but it’s not hard to imagine a day when the applications will expand and extend to capture more 
comprehensive, trended information.

Bathtubs and showers with water use indicators, refrigerators and cabinets with sensors to track opening and 
removal of food or beverages, devices that can detect and track falls more effectively, and other technologies 
are currently in active development, awaiting testing for deployment. Appliances, including refrigerators, 
ovens, washing machines, and others, are currently available with embedded sensors that show usage.

4.4	 Functional Assessment

There are several types of systems that are focused on more global functional assessments, like balance, 
strength, and endurance. In what follows, we will discuss several areas of potential for physical functional 
assessments.

•	 Balance Assessments: There are several commercial balance assessment systems ranging from balance 
platforms to body or limb sensor systems. All of these perform a core assessment of functional balance 
including the Romberg test of balance and some form of a limit of stability test. In addition, some 
systems offer normative population data (based on age, gender, height and weight, and fall history) that 
allow the system to be used as a screening tool to identify potential fall risks.

Balance platform systems generally capture balance aspects by using a stable or unstable platform with 
sensors in the platform to measure the patient’s center of gravity (CoG) and micro-movements. An 
unstable platform will be raised 12-18 inches and will move under the patient to test and challenge his 
or her balance either in evaluation or in training. If it is a stable platform, the patient is low, one to two 
inches above the ground, and relies on patient movement rather than platform movement to both test 
and provide training to improve balance.

The other types of balance systems measure body sway or the limbs and include a gait element. These 
systems might have sensors placed around the ankles and waist, in the sole of a shoe, or in the patient’s 
socks. These systems can perform the same way as a stable balance platform system, but may also 
include a gait analysis and training component. 
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The gait training will give the therapist detailed measurements through a number of tests, including 
Timed Up and Go (TUG), velocity, cadence, stride length, left and right swing, stance, and timing of 
the different phases of the gait cycle. There is a large variance in the ease of use of the hardware and 
software, user interface, the type of and granularity of the data, and the way in which information is 
presented.

•	 Strength Assessments: There are several ways to measure and assess functional strength, ranging 
from Dynamometers and pinch gauges that measure hand strength to a full multi-piece strength 
equipment system that calculates an overall strength score based on a multi-factor assessment and use 
of a patient-specific ID system.

There are also individual pieces of equipment from which a therapist can infer functional strength. 
Examples include sit-to-stand exercisers, active/passive trainers, and unweighting systems. This 
equipment lets the therapist gauge strength in functional movements based on the amount of 
assistance the equipment provides, either through passive assistance or from unweighting the patient. 
Both strength systems and individual pieces that provide assistance can be used for assessment, 
strength building, and documenting functional strength improvement.

•	 Endurance: Very few technologies are used to measure cardiovascular endurance. Many paper-based 
protocols exist to translate a patient’s heart rate and performance on a piece of fitness equipment 
(treadmills, steppers, bikes, etc.) to assess cardiovascular endurance level.

Many functional assessment and activity monitoring technologies also monitor  
other health and wellness information.

4.5	 Physical Activity and Other Parameters

Many functional assessment and activity monitoring technologies also monitor other health and wellness 
information. Wearable activity tracking technologies promote an active lifestyle, behavior change, and weight 
loss. Wearable sensors, such as wrist bands, clip-on devices, and shoes with embedded sensors offer variety and 
flexibility. However, function, form, and connectivity have not come together in a manner that is appropriate 
for all senior living settings.

•	 Ambulation: Many systems today are able to monitor ambulation (i.e., distance traveled, time spent 
walking, time of the day spent moving, speed, steps, etc.) through wearable devices that utilize an 
accelerometer or through motion sensors that detect movement in a resident’s room.  

•	 Biometrics: Biometrics can be monitored through various technologies. Wearable devices are able 
to monitor heart rate. Mats can be placed under mattresses and monitor not only sleep, but also 
respiration and heart rate. Wearables come in the form of patches that can be affixed to the skin and 
monitor ECG, heart rate, heart rate variability, respiratory rate, skin temperature, activity (step count), 
posture, and fall detection, then send that information wirelessly to caregivers. 

•	 Gait: Gait is one of several important factors in determining propensity for falling. The ability to detect 
changes in gait could provide caregivers with the information they need for early intervention before 
a fall actually occurs. Various systems can monitor gait. Some are currently invasive and not ideal for 
daily use. However, technologies exist that measure a patient’s gait, including acceleration, speed, 
balance, step-length, cadence, timing, foot pressure distribution, and posture.



Functional Assessment and Activity Monitoring Technology:  A Primer on Planning and Vendor Selection 2016 13

•	 Falls: Wearable technology today allows for not only activity monitoring, but also personal emergency 
response and fall detection. Wearable technologies exist that blend personal emergency response, 
location tracking, activity monitoring, and wander monitoring detection to prevent the unsafe egress of 
patients with dementia or Alzheimer’s.

•	 Pressure Ulcers: Technology in beds and mattresses that monitor sleep can also monitor weight 
and pressure ulcer risk factors. These systems alert caregivers when a resident needs to be turned by 
monitoring the amount of pressure on the mattress, the movement of the resident, and the time that 
a resident has been still. This technology can also be used to determine if a patient intends to leave a 
bed, so that a caregiver can be alerted if the patient is at risk of falls.

Many of these systems include a host of other sensors to monitor the patient’s environment, such as whether 
the stove, lights, coffee maker, or other household appliances are turned on. They can monitor the presence of 
water, room temperature, and more.

The data collected can be viewed by care staff, family, and sometimes the doctors and patient.

4.6	 Uses for the Information

The data streaming from these systems can be used for four primary purposes: care coordination, notification, 
trending, and sharing.

Much of the data collected by functional assessment and activity monitoring systems can be viewed by care 
staff, family, and sometimes the doctors and patient. This information sharing can ensure that each caregiver 
has the best and most comprehensive information available for care planning, coordination, and service 
delivery. The information can be used to update care plans and put early interventions in place.

These systems may signal an emergency where a patient may need immediate assistance.

Some of the information collected by these systems may signal an emergency where a patient may need 
immediate assistance—if a patient falls, doesn’t get out of bed, doesn’t leave the bathroom in one hour, etc. 
Alerts can be sent to care staff, family, or emergency service personnel as a phone call, text message, email, 
etc., depending on the care setting and service agreement. This alert can ensure that a patient receives the 
prompt attention needed.

Some of the information collected does not signify an imminent danger but can be collected, analyzed, and 
trended over time. This information can be used to identify trends in resident wellness (i.e., activity levels have 
been slowly declining for past 45 days) or to identify variations from normal trends (i.e., the patient typically 
uses the bathroom once in the middle of the night every night but used the bathroom four times each of the 
last two nights). This information can help caregivers provide early interventions, long before a resident may 
report the change. As a result, these early interventions can reduce the likelihood of costly care transitions.

Lastly, the information can be transmitted to other systems, such as electronic medical records or other clinical 
systems. This sharing ensures seamless coordination of care and puts the best information possible in the 
hands of all caregivers, helping to improve the potential care for the patient.
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Coordination of information into a central system to deliver timely, consolidated, relevant, and actionable 
data to caregivers is critical to the success of these technologies. The ultimate goal is to have the right sensor 
technology integrated into software platforms, with big data analytics engines and proper internal processes 
to interpret reports and alerts that will allow family and care organizations to make more informed decisions to 
improve quality of care.
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These technologies have benefits for physical activity, weight loss, falls reduction, alerting caregivers, and 
health care costs.

5	 Benefits of Functional Assessment  
	 and Activity Monitoring Technologies

The literature shows several benefits of functional assessment and activity monitoring technologies when 
coupled with feedback and interventions aimed at changing behavior, professional care, and supportive 
services.

5.1	 Active Lifestyle and Behavior Change

There is some question as to whether activity monitors can encourage people to be more active. The Aging 
Services Technology Study report cites a study that found participants who wore activity monitors as part of 
a physical activity program were more active after six months than control groups and were just as active as 
participants who received telephone-based counseling. After 12 months, the activity-monitoring and control 
groups were equally active, and the telephone group was more active.30 

 

The results suggest that monitors can encourage more physical activity in the short term, but alone they 
may not support long-term behavior change. Further research may show ways to use monitors, possibly in 
combination with other forms of support, to increase physical activity over the long term.

5.2	 Weight Loss and Combating Obesity

Obesity can lead to functional decline and impairment, and activity-monitoring technologies may be able 
to help. One study used activity monitors to measure caloric intake, physical activity levels, and energy 
expenditures in a group of diabetes patients participating in a 12-week exercise intervention. Participants lost 
weight, but because there was no control group, the findings are open to interpretation.31

Monitoring physical activity may help identify risks to independence early and prevent them.

However, another study showed that as daily steps increased, long-term risk for cardiac events decreased. 
These results suggest that monitoring physical activity can help identify risks to independence early and 
prevent them.32 Results also indicate that physical activity monitoring may be helpful even for adults who are 
healthy.33

5.3	 Improving Gait and Reducing Fall Risk
As functional decline and impairment increase, so do falls. Technologies that detect and prevent falls, then, can 
help lower functional decline and impairment.

Monitoring foot pressure is the first step. Losing sensation in the feet can cause poor balance, slower and 
irregular gait, and increased fall risk.34 Older adults are particularly susceptible, especially those who have 
diabetes and neuropathic complications, and may find it hard to stay active.
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A pressure-sensitive shoe insole can measure how pressure is distributed across the foot and detect balance 
problems related to functional decline. These devices also could issue alerts in response to foot pressure 
patterns that show the user is having trouble walking.35

Also under study are insoles that vibrate the feet to stimulate nerves and heighten sensation. One study found 
the vibrations made older adults sway less and feel steadier.36 Another study looked at insoles that generate 
impulses while the person walks. These sensors made older adults’ gaits more consistent, whether they had 
fallen or not. Therefore, this technology could benefit people with a history of falling and known functional 
decline.37

One study suggests these technologies can predict acute events.

5.4	 Family Caregiver Engagement to Prevent Costly Transitions
Passive monitoring can have a psychosocial impact on patients and caregivers. A study followed patients and 
caregivers for four months. Neither group reported significant changes in quality of life. Even though more 
hours of caregiving were needed, caregivers did not report increased strain. The monitoring technology may 
have engaged family caregivers in the care process in ways that did not increase their perceived burden. 

This study also suggests these technologies can predict acute events. Several patients showed a decline in 
functional status right before they were hospitalized, suggesting that passive-monitoring technologies may 
detect changes that in some cases could alert caregivers to intervene or could avoid crises and lower the 
likelihood of costly transitions to higher levels of care.38

Passive activity-monitoring systems may pay for themselves by preventing doctor visits, laboratory tests,  
and hospital stays.

5.5	 Health Care Costs
The monthly costs of passive activity-monitoring systems vary, but in the long run, they may pay for themselves 
by preventing unplanned doctor visits, laboratory tests, and hospital stays.39 A study of three assisted living 
facilities reviewed the costs and benefits of passive monitoring over three months.40 Patients who were 
monitored had fewer emergency room visits and fewer hospital days than those who were not monitored, and 
their health care costs for billable services were much lower: monitored participants spent $17,407.02, including 
monitoring costs, and unmonitored ones accrued $67,753.88.41 

A recent white paper supports this notion. A Philadelphia PACE (Program for All-Inclusive Care of the Elderly) 
program combined daytime remote monitoring with intermittent care and provided an alternative to nursing 
homes that was supportive but cost less.42

In another study, diabetes patients answered daily health questionnaires online. A case manager would receive 
and review the data online and contact a physician if symptoms warrant clinical intervention. Patients said 
their quality of life was better and they needed services less, such as inpatient, emergency room visits, post-
discharge and outpatient visits. They also noted small improvements in physical health assessments.43 

The question of whether these systems are good for maintaining functional abilities is still unanswered. The 
research is encouraging, but it is not definitive.
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Medicare, Medicaid, and private health insurance usually do not cover these services.

6	 Potential Long-Term and Post-Acute Care 			
	 (LTPAC) Provider Business Models

6.1	 Medicare, Medicaid, and Private Health Insurance Coverage

Generally speaking, Medicare, Medicaid, and private health insurance do not cover functional assessment, 
activity monitoring, telecare, or related supportive services. 

6.1.1	 Program of All-Inclusive Care for the Elderly (PACE)

PACE (Program of All-Inclusive Care for the Elderly) is a Medicare and Medicaid program that helps people 
meet their health care needs in the community instead of going to a nursing home or other care facility. PACE 
organizations provide care and services in the home, the community, and the PACE center. They have contracts 
with many specialists and other providers in the community to make sure that patients get the care they need.

PACE focuses on individual enrollees, who have a team of health care professionals working with them and 
their family to make sure they get the coordinated care they need. Many PACE participants get most of their 
care from staff employed by the PACE organization in the PACE center. PACE centers meet state and federal 
safety requirements.44 

Because PACE providers operate under a capitated payment model and are at risk for all care costs, including 
hospitalization and nursing home costs, they have a vested interest in controlling costs and flexibility in 
covering traditionally uncovered benefits. This may encourage PACE providers more than their traditional 
fee-for-service counterparts to adopt and utilize functional assessment, activity monitoring, telecare, and 
telehealth to deliver health care and supportive services.  

6.2	 Medicaid Waiver Coverage

Medicaid waivers are vehicles states can use to test new or existing ways to deliver and pay for care services in 
Medicaid and CHIP. There are four primary types of waivers and demonstration projects:

•	 Section 1115 Research & Demonstration Projects: States can apply for program flexibility to test new 
or existing approaches to financing and delivering Medicaid and CHIP.

•	 Section 1915(b) Managed Care Waivers: States can apply for waivers to provide services through 
managed care delivery systems or otherwise limit people’s choice of providers.

•	 Section 1915(c) Home and Community-Based Services Waivers: States can apply for waivers to 
provide long-term care services in home and community settings rather than institutional settings.

•	 Concurrent Section 1915(b) and 1915(c) Waivers: States can apply to simultaneously implement two 
types of waivers to provide a continuum of services to the elderly and people with disabilities, as long 
as all federal requirements for both programs are met.45

http://www.medicaid.gov/Medicaid-CHIP-Program-Information/By-Topics/Waivers/1115/Section-1115-Demonstrations.html
http://www.medicaid.gov/Medicaid-CHIP-Program-Information/By-Topics/Waivers/Managed-Care-1915-b-Waivers.html
http://www.medicaid.gov/Medicaid-CHIP-Program-Information/By-Topics/Waivers/Home-and-Community-Based-1915-c-Waivers.html
http://www.medicaid.gov/Medicaid-CHIP-Program-Information/By-Topics/Waivers/Combined-1915-b-c.html
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Pennsylvania is the only state that currently covers functional assessment, activity monitoring, telecare,  
and related supportive services.

According to a CAST Analysis of Medicaid Waiver Programs, Pennsylvania is the only state that currently covers 
functional assessment, activity monitoring, telecare, and related supportive services. In fact, Pennsylvania has 
the most comprehensive coverage for aging services technologies in its telecare program, which includes home 
telehealth, activity/wellness monitoring, medication dispensing, and personal emergency response systems 
(PERS); please see CAST Analysis of State Payment for Aging Services Technologies (ASTs). 

6.3	 Potential Affordable Care Act (ACA) Opportunities 

The Affordable Care Act (ACA) is shifting the health care system in the U.S. away from the traditional fee-for-
services to a pay-for-performance system. Moreover, CMS is moving to reimburse Medicare Certified Home 
Health based on a value-based purchasing model instead of a Prospective Payment Model. This shift is starting 
to put more emphasis on proactive and preventive care and eliminate the misalignment of incentives inherent 
in traditional Medicare, Medicaid, and private insurance programs with respect to functional assessment, 
activity monitoring, telecare, or related supportive services.

The ACA includes many provisions that might encourage adoption of remote activity monitoring, telecare, 
telehealth, and RPM technologies and services.

There are a few provisions and models in the ACA that would benefit from, provide opportunities to cover, and 
consequently encourage the supportive services and related assessment and monitoring technologies.46 The 
act created the Center for Medicare & Medicaid Innovation (CMMI), which is tasked with exploring new care 
delivery and payment models and initiatives47 that do the following:

•	 Use more holistic, patient-centered, and team-based approaches to chronic disease management and 
transitional care.

•	 Improve communication and care coordination among care providers.

•	 Improve care quality and population health while reducing growth in expenditures.

The act puts explicit emphasis on the use of technology in general and health information technology (health 
IT) in particular, including Health Homes for Enrollees with Chronic Conditions, the Independence at Home 
Demonstration, and the Use of Technology in New State Options for Long-Term Services and Supports.48

These initiatives include the following: 

•	 Hospital Readmission Reduction Program (HRRP).49

•	 Accountable Care Organizations (ACOs).50

•	 Bundling of Payments models, of which the following two are relevant to Long-Term and Post-Acute 
Care (LTPAC) providers:

º	 Retrospective Acute Hospital Stay plus Post-Acute Services.51

º	 Retrospective Post-Acute Care Only.52

LTPAC providers bring a significant value for hospitals, physician groups, payers, and ACO partners by providing 
the following services: 

http://www.leadingage.org/uploadedFiles/Content/About/CAST/CAST_State_Paymen_%20Analysis.pdf
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•	 Rehabilitation and skilled nursing facilities provide post-discharge/post-acute patient rehabilitation. 

•	 Skilled nursing facilities, assisted living facilities, continuing care retirement communities, housing 
with services, and home health agencies provide post-acute patient stabilization and sub-acute chronic 
disease management. 

•	 LTPAC provides holistic person-centered care, including support services. 

•	 LTPAC offers lower cost care settings than hospitals.

These new care delivery and payment models will enable LTPAC providers who use technologies like functional 
assessment, activity monitoring, and telecare, and who provide proactive supportive services, to derive revenue 
sources from strategic partners. The white paper, titled The Importance of Home and Community-Based 
Settings in Population Health Management, offers some key questions LTPAC providers should discuss with 
their acute care partners.53

Private payers may be another payment source for technology-enabled supportive services.

6.4	 Private Pay 

Another payment source for functional assessment, activity monitoring, telecare, or related supportive services 
may be private payers or out of pocket. 

6.5	 Standard of Care and Other Payment Sources 

LTPAC and community care providers, special population agencies, self-pay and self-insured organizations, and 
others, especially not-for-profits, may offer or cover an array of functional assessment, activity monitoring, 
telecare, or related supportive services. These services may be covered by grants or offered as standard of care. 
The organization may absorb the cost or different revenue sources, including charitable contributions, may 
cover it.

6.6	 Return on Investment (ROI) of Telehealth and RPM

Return on investment (ROI) represents the ratio of the net gains relative to the initial investment over a certain 
period of time. Subsequently, ROI can be expressed in the following equation:

ROI=Net Gains/Investment

As discussed above, functional assessment, activity monitoring, telecare, and related supportive services 
deliver various benefits, including potential financial savings to different stakeholders, including patients and/
or their families, payers, care providers, etc.

ROI depends on the care delivery model, the payment/reimbursement model, the technology, and costs.

However, the financial savings and ROI depend on a number of factors, including the care delivery model, 
the payment/reimbursement model, the technology, and of course costs. The first and most important step 
in calculating ROI is to consider the different stakeholders, identify the investors, and calculate the gains and 
savings netted/accrued to each investing stakeholder under each particular care delivery and payment model.

http://www.leadingage.org/uploadedFiles/Content/About/CAST/Resources/The_importance_of_home_and_community_March_2013.pdf
http://www.leadingage.org/uploadedFiles/Content/About/CAST/Resources/The_importance_of_home_and_community_March_2013.pdf
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When calculating ROI, one should only include the gains that accrued to that particular stakeholder 
minus all expenses, relative to that stakeholder’s own investment/cost. Often the reduction of hospital 
days is erroneously included in the providers’ ROI, which is not true under the traditional fee-for-service 
reimbursement model and can be misleading. Such a reduction usually accrues to the payer. 

6.6.1	 ROI to Patients and/or Their Families

ROI to patients and/or their families can be calculated as follows:

ROI patient or family = Net Gains patient or family / Investment patient or family

For private pay patients and their families, for example, the financial gains of functional assessment, activity 
monitoring, telecare, or related supportive services lie in prolonging independence by maintaining activity and 
wellness, which may prevent disability, and avoiding the need to move into assisted living or skilled nursing 
facilities. These benefits are significant.

The gains may also include savings in co-pays for recurring hospital visits, and of course a higher quality of life, 
which is difficult to quantify. The patient’s and family’s expenses are the monthly out-of-pocket costs of private 
pay for functional assessment, activity monitoring, telecare technologies, or related supportive services, plus 
any co-pay for the occasional physician office visit, lab tests, and prescriptions. 

6.6.2	 ROI to Payers

ROI to payers can be calculated as follows:

ROI payer = Net Gains payer / Investment payer

For dual Medicare and Medicaid eligible patients who are nursing home eligible, for example, the financial gains 
of home functional assessment, activity monitoring, telecare technologies, and related supportive services 
under a Medicaid Waiver program that accrue to Medicaid depend on keeping patients in their own homes 
with home care and other supportive services. Otherwise, Medicaid would be liable for the costs of nursing 
home room and board. Medicaid’s investment is the monthly rate of home telecare technologies and additional 
supportive services aimed at keeping the patient independent.

In this particular example, there may be additional savings, like reductions in hospitalization and hospital 
readmission costs that accrue to Medicare, which is liable for and covers health care costs. Consequently, such 
savings or gains should not be included in calculating Medicaid’s ROI, which in this case is investing in the 
telecare technologies and supportive services.

The care provider who makes investments in technology may reap lower costs and higher reimbursements.

6.6.3	 ROI to Care Provider

ROI to care providers can be calculated as follows:

ROI care provider = Net Gains care provider / Investment care provider
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The care provider who makes investments in information and communications technology infrastructure, 
telecare technology, and care services may reap the following benefits: 

•	 Lower costs in delivering the same services, including staff efficiencies and staff travel costs (if the 
payer covers the remote services, rather than just the in-person visit).

•	 Higher reimbursements/payment from the payer or strategic partner in terms of incentive payments 
for avoiding more costly care settings, procedures, events, or penalties.

For example, an LTPAC provider partnering with a physician group ACO to manage a chronically ill patient 
population can potentially get a percentage of the incentives or shared savings payments the ACO receives 
from the payer for reducing hospitalizations and hospital readmissions, which can be significant for certain 
populations.

•	 The LTPAC provider’s net gain:

	 +

	 The sum of all gains accruing to the LTPAC provider in staff efficiencies, increased referrals from the  
	 ACO, traditional fee-for-service payments, and additional incentive payments received from the ACO. 

	 -

	 Minus the costs of leasing the home telecare equipment and actual costs of services delivered. 

•	 The physician group ACO’s ROI:

	 +

	 The portion of the payer’s incentive payment that they get to keep plus any additional fee-for-service  
	 payments due to more frequent office-based services.

	 -

	 Minus the actual costs of services they deliver (for example, in medication reconciliation or care  
	 coordination), relative to the portion of incentives they pass through to the LTPAC provider.

A contrast is a partnership between an LTPAC provider and hospital under the traditional fee-for-service model. 
For example, the LTPAC provider may help its hospital partners reduce 30-day readmission rates for pneumonia, 
congestive heart failure, and heart attack, helping the hospital avoid Medicare’s payment penalties under the 
Hospital Readmissions Reduction Program.

For example, the hospital may contract with and pay the LTPAC provider a percentage of the penalties saved for 
delivering telecare and supportive services that reduce 30-day readmissions for patients discharged from the 
hospital after being admitted for one of the above-mentioned three conditions. 

•	 The LTPAC’s net gain:

+ 

The sum of all gains accruing to the LTPAC provider in staff efficiencies, increased referrals from the 
hospital, traditional fee-for-service payments, and additional payments received from the hospital.

-

Minus the costs of leasing the home telecare equipment and actual costs of services delivered. 
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•	 The hospital’s ROI:

	 +

	 The portion of avoided penalties it gets to keep, plus any additional fee-for-service payments it gains 
for more referrals due to improved quality ratings. 

	 -

	 Minus the actual costs of services the hospital delivers, relative to the portion of avoided penalties 
it passed through to the LTPAC provider, plus any additional costs incurred for staff time in care 
coordination, medication reconciliation, or health information exchange.
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7	 Planning for and Selecting Appropriate 
	 Functional Assessment and Activity 
	 Monitoring Technology

To consider any new enabling technology, the Information Technology (IT) Department must align with its 
internal customers’ goals and objectives. It must also be familiar with the end users of the technology and their 
objectives and goals. Organization leaders must include IT leadership in the strategic planning process and 
articulate the organization’s strategic plan. In carrying out the plan, project teams must include IT personnel to 
communicate needs and capabilities and to coordinate the organization’s goals with the technology selected.

By being able to describe a “typical” set of technology users and older adults served, the IT team can  
better decide on the program’s set-up and features.

By being able to describe a “typical” set of users of the technology and a “typical” set of resident or older adult 
the organization serves, the IT team can better decide on the program’s set-up and features. Keeping in mind 
the needs and goals of the organization and its customers as the strategy is carried out is important as the 
project evolves over time.

The following questions can serve as a guide to developing the technology strategy and plan:

•	 What are the organization’s overall strategic goals and objectives?

•	 How does the functional assessment and activity monitoring technology being examined fit into those 
goals and objectives?

•	 What is the organization looking to improve related to 1) performing functional assessment of patients/ 
residents/ clients and 2) new functional assessment and activity monitoring technology?

•	 What exists within the organization for this purpose now?

•	 How will the new functional assessment and activity monitoring technology be used over the next 
year? Three years? Five years?

•	 What are the related, priority operational issues that concern leadership?

•	 What are the organizational capabilities as they relate to functional assessment and activity monitoring 
technology?

•	 What business processes need improvement before functional assessment and activity monitoring 
technology is implemented?

•	 What key indicators will leadership use to assess performance with functional assessment and activity 
monitoring technology? 

•	 Does the leadership team have ready access to key indicator information or does it require building 
something new?

•	 Are there any issues related to privacy/security, regulatory, reimbursement/payment, and competitive 
landscape in relation to functional assessment and activity monitoring technology?
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Clarity on these points provides direction so the technology plan can ultimately support and enable the 
organization as a whole. For additional resources pertaining to Strategic Planning and Strategic IT Planning, 
please review the CAST Strategic IT Planning Tools.

7.1	 Understanding the Setting, Population, and Issues

7.1.1	 Gemba Rounds

Gemba is a lean management term, meaning the real place where value is created. The Gemba is where leaders 
go to observe and understand the real work, bringing management to the front line.54

Observing the Gemba objectively is an easy approach to creating a picture of the current processes, population, 
and issues. Observations should be conducted as a first step and without interfering in the observed activities. 
It can be most effective when conducted by both those who work in the environment and those who do not. 
Including resident observations in this process can round out perspectives and provide opportunities for a 
person-centered care approach when applicable. Following up on observations with focused interviews can fill 
the gaps where processes are not clear or not observable.

The observation process and subsequent interviews should focus on the purpose of the project  
and systems that touch it.

The observation process and subsequent interviews should focus on the purpose of the project and systems 
that touch it. 

•	 How is functional assessment and/or activity monitoring currently carried out?

•	 What tools are used, when and by whom?

•	 What factors influence the way you conduct the assessments and their outcomes and how? 

•	 What systems touch the processes and where might they be improved?

The answers provide an understanding of the current process, existing gaps, and improvement opportunities, 
which can affect future elements, such as introducing a new technology. This process also provides clarity on 
what form of functional assessment and activity monitoring is needed, what tools might best fit the need and 
environment, and whether there is staff with time and skills to deliver, assess, and respond to the assessments. 

Observing from within can address whether there are tools and space enough in the environment to administer 
testing. Observing interpersonal interactions provides cultural insight as well. Is staff open to change, and what 
sort of change management processes might work best within the environment and culture?

It is not uncommon after conducting observations to note where current processes can and should be improved 
before introducing new assessments. For example, if the staff is consistently pressed for time, an evaluation of 
workflow can be done to examine where work might be redistributed or streamlined, leaving all staff more time 
to conduct detailed functional assessments.

7.1.2	 Systems Thinking  

Key to observation is the understanding that behavior is influenced by the system in which it occurs. 55 For 
example, addressing reductions in patient falls includes examining the system that influences that effort, 
including staffing levels, medication, the environment, patient call technology, general staff knowledge, and the 
accountability for responding to residents.

http://www.leadingage.org/StrategicITPlanning.aspx
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Looking only at the behavior of an individual providing care is of limited effectiveness in addressing a specific 
problem. It is the work of the leaders in the organization to take the first steps in the process of examining the 
system as a whole and disseminate the understanding of what influences the target issue.56

The vision provides guidance about what core values to preserve and where to encourage change.

7.2	 Planning for Functional Assessment and Activity Monitoring Solutions

Great organizations understand the difference between what should never change and what should be open 
for change. This rare ability to manage continuity and change—requiring a consciously practiced discipline—is 
closely linked to the ability to develop and follow a vision. The vision provides guidance about what core values 
to preserve and where to encourage change.57

7.2.1	 Visioning and Strategic Planning

•	 Objective: Involving the organization in collectively creating an image of the desired future state to 
guide strategy and planning.

•	 Key Deliverables: A clear, engaging vision to guide the organization’s mission.

Visioning can be defined as the process of forming a mental image of the future in order to make plans, set 
goals, and undertake activities. While mission statements guide the organization in its day-to-day operations, 
visions provide a sense of direction for the long term—the means to the future.58

A vision statement for an organization should include the organization’s:

•	 Mission.

•	 Basic philosophy, core values, or cultural features.

•	 Goals, outcomes, and benefits (if established). 

•	 Basic strategies. 

•	 Performance criteria.

•	 Important decision-making rules, based on past experience.

•	 Ethical standards of all employees.59

Strategic planning is proactive and long-range and addresses an issue for the organization moving towards the 
mission and vision. For the purpose of this paper, the issue is the ability to conduct functional assessment and 
activity monitoring (See Figure 2). After the vision is set, the process of strategic planning generally follows 
these steps:60 

1.	 Determine the gap between current state and the vision.

2.	 Set a direction, including baseline goals, to close the gap. 

3.	 Implement the strategic plan.

4.	 Evaluate the strategic plan periodically. 

For additional resources pertaining to strategic planning and strategic IT planning, please review the CAST 
Strategic IT Planning Tools.61

Figure 2

http://www.leadingage.org/StrategicITPlanning.aspx
http://www.leadingage.org/StrategicITPlanning.aspx
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7.2.2	 Organizational Readiness Assessment

•	 Objective:  To identify the current state of the organization and barriers to success.

•	 Key Deliverables: Presenting assessment findings to the team to elicit a concrete plan for managing 
obstacles.

Sydney J. Harris is quoted as saying, “Our dilemma is that we hate change and love it at the same time; what 
we really want is for things to remain the same but get better.” Wanting change is one thing; being ready to 
implement and accept change is quite another. The concept of readiness itself is controversial. “How ready is 
enough? Ready in whose eyes?” asks Combe.62

If organization leaders are unprepared, it would follow that so is the rest of the organization.

Cullen and Adams, in their article Planning for Implementation of Evidence-based Practice, suggest that while 
“expectations for evidence-based healthcare [increases], the most difficult step in the process, implementation, 
is often left to busy nursing leaders who may be unprepared for the challenge.”63 In the conduct of functional 
assessment and activity monitoring, those nursing leaders often are the organization. If organization leaders 
are unprepared, it would follow that so is the rest of the organization.

Rantz et al., provide a list of readiness indicators based on their findings, which include the following: 

•	 Learning: A willing leadership team (for example a nursing home administrator or director of nursing) 
interested in learning how to use their federal quality improvement/quality management (QI/QM) 
reports as a foundation for improving resident care and outcomes. 

•	 Change Champions: One or more of the leaders who are willing to be a change champion and others 
make sure that current QI/QM reports are consistently printed (using the recommended six-month 
default date) and shared with each nursing unit monthly. 

•	 Inclusiveness: Leaders willing to involve all staff in the facility in educational activities to learn about 
the QI/QM process and the reports that show how their facility compares with others in the state and 
nation.64

Part of assessing readiness to change and implement the key principles is to ask the following:

•	 How does your staff currently view their role in making improvements?

•	 What is your current approach to making improvement?65

The IT team can assist leadership in moving toward readiness by providing unbiased communication of their 
views on the challenges and capabilities of the technology options and throughout the implementation 
process.

7.2.2.1	 Considerations for Resident/ Client-Facing Solutions

Considerations for resident/client-facing solutions must include a number of assessment categories. The first 
three should be considered for both care providers and residents:

1.	 Assessment of issues and needs.

2.	 Assessment of competencies and abilities.

3.	 Assessment of personal preferences.
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4.	 Provider services and responsibilities.

5.	 Ability to pay.

Lack of awareness of existing technologies, the value and utility of these technologies, and how to acquire and 
use them is present among older adults. It also exists in all levels of caregiver and health care professionals, 
despite their role as trusted referral channels and influential change agents.66

Within the evaluation process, the following considerations should be made in relation to the available 
technologies:

•	 Stigma: Stigma associated with some Aging-Services Technologies (ASTs) on the part of older adults 
and individuals with disabilities causing issues with adoption. 

•	 Privacy and Security:  Issues related to privacy and security act as barriers to ASTs for all stakeholders.

•	 Usability: Usability is critical to encouraging widespread adoption of ASTs.

•	 Liability: The belief (whether true or false) that ASTs could increase liability exposure must be 
managed.

•	 Integration: Integrating ASTs with health IT, which can cause disruptions in provider workflow and 
changes to interoperability between ASTs and health IT.

•	 Costs: Reimbursable costs of the ASTs or the related professional services delivered. 

•	 Evidence: The existence (or lack) of scientific evidence supporting the ASTs, which may act as a barrier 
to selection of, adoption and/or reimbursement of use.67

Before selecting the technology, assess the knowledge, skills, and abilities of staff who would use it.

7.2.2.2	 Staff Competencies

Before selecting the functional assessment and/or activity monitoring technology, assess the knowledge, 
skills, and abilities of staff who would use it. The selection committee must consider the effort, costs, and time 
needed to train staff to ensure it chooses a technology that will be implemented and adopted successfully. For 
example, if the staff is generally uncomfortable with technology, introducing a system requiring complex data 
entry may not be a good fit. For staff with more advanced capabilities, systems that do not include adequate 
results reporting may cause frustration. 

7.2.2.3	  IT Infrastructure

Assess current IT capabilities and existing programs. The technology industry is pursuing a number of 
strategies to address interoperability. Evaluate existing technologies for their ability to integrate with any 
potential technologies to be added. This includes allowing information and messages to be exchanged 
seamlessly between systems. For more information, please see the IT Infrastructure Section of CAST’s Strategic 
Planning and Strategic IT Planning workbook. 

7.2.2.4	Operating Environment (including Applicable Federal and State Regulations)

Observations must include an assessment of how the current environment addresses metrics, protocols, and 
procedures, including those related to government regulation. Training must accompany any new technology 
that includes new metrics or affects protocols and procedures. Staff must know the new process for getting 
reports and use the date to change processes and improve quality. Continuous involvement in quality 
improvement helps users own the process and take responsibility for the change.

http://www.leadingage.org/Strategic_Planning_Infrastructure.aspx
http://www.leadingage.org/Strategic_Planning_Infrastructure.aspx
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7.2.3	 Operational Planning

•	 Objective: Create a detailed plan to address the needs required to meet the organization’s strategy.

•	 Key Deliverables: The future organization’s design; detailed plan to close gaps in current versus future 
organization and project charter.

The first step in this process is to review and confirm the strategic plan and review the findings from the 
operational readiness assessment. The team should document the gaps between the desired objectives and the 
current status of the organization.

During the operational planning step, the team will answer this question: “How do we get there?”

The team should maintain a list of open issues and risks for any items they are not able to resolve. During the 
operational planning step, the team will answer this question: “How do we get there?” The team responsible for 
this activity will design the future organization by considering the following:

1.	 People: Do we need to train and grow current team members? Do we need to add additional staff to 
the team? Are additional skill sets needed for the future organization?

2.	 Process and Workflow: Do we need to optimize or change clinical and business workflows to support 
the strategic objectives? Are new workflows required?68

3.	 Technology: What enabling technologies, both in terms of applications and infrastructure, are required 
to support the future organization? What security measures need to be in place to meet privacy 
requirements?

4.	 Regulatory: What regulatory changes are in process that may affect the organization?

5.	 Quality: What is needed to support industry guidelines and directives?

The answers will form the basis of the project charter, which will guide the project team and ensure alignment 
with strategic objectives.

The project charter is defined as follows: “A document issued by the project initiator or sponsor that 
formally authorizes the existence of a project and provides the project manager with the authority to apply 
organizational resources to project activities.”69 It incorporates the following:

•	 Project objectives.

•	 Project team composition and skill sets.

•	 Financial analysis, including ROI.

•	 Plan to address changes in the organization.

º	 Communication plan – What are we doing?70

º	 Education – Why are we doing it?

º	 Training – How do we do it?

•	 Plan to address regulatory and security requirements.

•	 Key activities and deliverables.

•	 Risks and risk mitigation plan.
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Once the operational planning phase is complete and approved, the organization moves to the next activity for 
creating the project team.

7.2.4	 Project Team

•	 Objective: Create a cross-functional team to execute the project. 

•	 Key Deliverables: Project team, high-level project plan, project kickoff.

Based on the needs identified in the project charter, the organization will create a project team. Successful 
design and implementation requires a cross-functional team and project stakeholders. The most successful 
programs include the organization’s day-to-day operations and involve all staff.

The new care delivery model requires involvement from executive leadership, clinical teams, technical 
representatives, durable medical equipment/logistics, finance, operations, risk management, compliance, 
training, and marketing/business development. The project team should have a project manager responsible 
for overall project activity, communication, and coordination.

Figure 3

The project team will create a project plan consistent with the project charter and formally kick off the project. 
The project team will educate the organization on the objectives of the project and the high-level timeline and 
milestones to ensure success.

7.2.5	 Goal Setting 

Objective: Identify and document project goals.

Key Deliverables: Approved, measureable goals with baselines, targets, a plan to measure, and a reporting 
plan.

The project team will use the objectives outlined in the project charter and develop goals for the project. Many 
goal setters recognize the S.M.A.R.T. model (Specific, Measurable, Achievable, Relevant, and Time-bound) as an 
established framework for creating goals.71
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Figure 4

A goal-setting worksheet is provided in the toolkit from CMS under the Quality Assurance & Performance 
Improvement (QAPI) program.72  Goals should be monitored and evaluated over time. The project team should 
document baseline data, measure progress toward the goals, evaluate goals, and validate the ongoing relevance 
of the goals over time.

Goals for each organization are unique and may incorporate ideas from the following categories:

•	 Clinical Outcomes: Chronic conditions, readmissions, adverse events.

•	 Satisfaction Outcomes: Patient satisfaction scores, employee scores.

•	 Operational Outcomes: Staff productivity, response times.

•	 Financial Outcomes: Occupancy, prevention vs. treatment, new offerings.

7.2.6	 Program Design

•	 Objective: Develop detailed requirements for the project.

•	 Key Deliverables: Detailed requirements, vendor candidates.

The project team will develop a set of detailed requirements to support the next activity, technology review and 
selection. The goal of this activity is to create a list of criteria to evaluate potential partners for the technology 
solution required to support the organization’s strategy and objectives.

The key to successful program design is to develop a closed-loop solution with metrics  
to provide accountability.

The key to successful program design is to develop a closed-loop solution with metrics to provide 
accountability. The program needs to align with the organization’s strategy.
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Programs should be designed with the organization’s short- and long-term goals in mind to help ensure success. 
Care coordination, collaboration, and communication with other care providers to enhance patient care and 
outcomes should also influence the program design. The design of each program should always align objectives, 
strategies, and technical plans with care partners by using technology to supply information and facilitate 
communications, as well as any patient monitoring solutions. Be sure to share experiences from similar 
organizations to assist in building a new program or strengthening an existing one. Please see the companion 
case studies that CAST is collecting.

The detailed requirements will span a variety of topics and include the following:

•	 Care Setting(s).

•	 Care Workflow: Plus processes and protocols.

•	 Quality Measure Requirements.

•	 Regulatory/Security/Privacy: FDA, HIPAA, HITECH Act, etc.

•	 Technology Standards: Corporate IT standards hardware/software, Local vs. SaaS.

•	 Reporting Needs.

•	 Integration Requirements: Electronic Health Records (EHRs), Admit/Discharge/Transfer (ADT), nurse 
call, Personal Emergency Response Systems (PERS), communication systems, telehealth devices, alarm/
wandering systems, medication management systems, internal data reporting solutions.

•	 Training: Plus support, documentation, and upgrades.

•	 Installation and Implementation Services: Clinical, technical, regulatory. 

•	 Communications: Alerts, messages, escalations, status.

The project team will document detailed requirements for the items above. In addition, the team will document 
any initial vendor names for the next phase pf the project, technology review and selection.

7.2.7	 Technology Review and Selection

Objective: Perform a comprehensive review of market solutions, identify finalists, and select a primary and 
back vendor partner.

Key Deliverables: Vendor selection scoring matrix, due diligence (demonstrations, site visits, reference 
checks), pilot plan, cost analysis.

The technology review and selection phase uses the design requirements from the program design phase and 
compares them to vendor solutions to identify potential vendor partners to support the program’s goals and 
organization’s needs. It includes five steps (See Figure 5).

Figure 5
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Step 1: Identify Candidate Vendors: There is a wide selection of offerings and vendors for solutions in 
functional assessment and activity monitoring technologies. The first step will be to identify the long list of 
potential partners and short list criteria. Key resources for creating the initial vendor list include the following:

1.	 CAST Functional Assessment and Activity Monitoring Online Selection Tool.

2.	 CAST Functional Assessment and Activity Monitoring Matrix.

3.	 CAST website, online discussions, and associates.

4.	 Recommendations from colleagues.

5.	 LeadingAge conferences.

6.	 Trade publications.

7.	 Vendor comparison reports.

8.	 Webinar sponsors.

Step 2: Evaluate Vendors and Create Vendor Short List: The team can use the CAST Online Selection Tool 
and “short list” criteria. The criteria include the highest priority/must-have requirements for the organization to 
evaluate vendors and refine the list to three to five potential partners.

Step 3: Evaluate Vendors on Short List: 

1.	 Create a Request for Proposal (RFP) for the vendors to submit: During the RFP process, 
providers are encouraged to interview prospective vendors; engage representatives from the 
clinical team, management, finance, and IT; and use objective metrics to compare proposed vendor 
solutions. We encourage you to check provider case studies with the vendors, including those 
collected by CAST.

2.	 Develop use cases and conduct face-to-face or online meetings to review how the vendor 
solution handles the use cases: A cross-functional team should review the vendor response as a 
group and have a rating or scoring system available to conduct the evaluation.

3.	 Review a mix of both the RFP and use case: In this step, the project team creates a hybrid of the 
above two processes. Use case reviews may be focused on the highest priority use cases.

Step 4: Due Diligence: The project team will recommend a technology solution at the end of this phase and 
will ensure all recommended partners have been vetted for the following: 

•	 Financial and business stability.

•	 References from existing customers, including customer visits.

•	 Validation of support, training, software maintenance, documentation.

•	 Validation of regulatory and security components – FDA, HIPAA, HITECH ACT.

•	 Peer review via CAST and other industry organizations.

•	 Confirmation of detailed initial and ongoing costs.

•	 Integration capabilities.

Step 5: Select top vendor(s): Based on the evaluation steps above, the team will identify the recommended 
vendor partner and, if possible, a backup vendor. The solution may require two or more complementary vendors 
to meet the program’s requirements. The recommendation should include objective evaluation ratings, cost 
comparisons, and any other criteria the selection team deems to be important differentiators.

The project team should submit or present their recommendations with the goal of getting approval to pilot or 
implement the solution.

http://www.leadingage.org/FunctionalMonitoring/search.aspx
http://www.leadingage.org/uploadedFiles/Content/Centers/CAST/Technology_Selection_Tools/Functional_Assessment_Matrix.pdf
http://www.leadingage.org/FunctionalMonitoring/search.aspx
http://www.leadingage.org/uploadedFiles/Content/Centers/CAST/Technology_Selection_Tools/2015_Functional Assessment_Case_Studies.pdf
http://www.leadingage.org/uploadedFiles/Content/Centers/CAST/Technology_Selection_Tools/2015_Functional Assessment_Case_Studies.pdf
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7.2.8	 Implementation Phase

•	 Objective: Create a cross-functional project team and execute the project.

•	 Key Deliverables: Established project team, project plan, project kickoff, detailed design, pilot, go live.

Once the technology vendor(s) solution has been identified and approved and the project has been funded, the 
implementation phase begins. The project team will form, the project team will create a detailed project plan, 
and the project will kick off.

•	 Agree upon Project Scope and Goals: The project implementation team should be a patient-centered 
interdisciplinary team consisting of the following, at a minimum: physicians, nurses, pharmacists, 
IT, and, if appropriate, residents/ patients/ families. Develop a project plan identifying milestones, 
resources, tasks, and timeline.

•	 Outline Project Tasks. Project tasks include mapping clinical and business processes and developing 
new processes and procedures. They should not be confined to the functional assessment processes in 
the setting. The implementation team is patient-centered so the focus should also be on the patient’s 
journey. The patient’s journey/ transition through care settings needs to be part of the mapping. 
Otherwise, we create a system that is focused on one setting or limited from the perspective of 
services that could be delivered to support independence.

•	 Set Leadership: The project manager will have overall responsibility for the project and will manage 
scope, costs, timelines, resources and communications, and issues and risks. Implementation projects 
contain a number of interrelated and parallel activities that can be represented by individual team 
leads. A central planning and reporting tool or dashboard can be used to keep the project team, 
stakeholders, and staff informed and coordinated.

Figure 6

•	 Create a Detailed Design: The project team’s first step will be to create a detailed design of the 
solution using the technology vendor’s solution. Document new processes, metrics, protocols, 
and procedures. Capture any issues, gaps, or risks. During this part of the project, the team will 
develop high-level approaches for change management, reporting, security, and meeting regulatory 
requirements.

•	 Develop and Configure: During this activity, the project team will create the solution configuring 
the software, developing required integrations and procuring and setting up the required hardware. 
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Detailed schedules and plans will be created for change management, security setup, report design and 
access, and regulatory compliance.

•	 Test and Pilot: This activity will include detailed testing of the functionality, training, security rollout, 
and report validation. The organization may choose to evaluate the solution at an initial pilot site 
to validate the design and ensure the requirements for achieving the stated goals are met. The pilot 
activity can be the final user acceptance test, or a separate user acceptance test can be conducted prior 
to going live. Once testing, training, and validation are complete, the team can prepare for going to live 
production.

•	 Go Live: During the go live phase, the solution is turned on and handed over to the end users. Live 
integration, alerts, and reporting will be active. The project team should be prepared for initial support 
requests, clarifications, and issues capture and resolution.

7.2.9	 Post-Implementation Phase

Once the project is complete, monitoring and evaluation are important functions to see if the project goals, 
identified in the goal setting phase, were achieved73. The transfer of knowledge from the implementation 
team to those who will be using the system is critical for the system’s sustainability. Refresher training and 
an internal user group ensure that users are aware of the system’s new features and functionality as they 
are developed. A clinical and financial analysis should be done post implementation to see if the goals of the 
project were attained.

End user champions are key to the ongoing success of the solution. Identifying best practices and reporting 
enhancements and success stories also help to maintain momentum during the initial rollout and beyond. The 
project team may also leverage tools to ensure workflow and clinical processes are improving.74

A project review should be conducted to capture lessons learned, open issues, and identify next steps.
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8	 Functional Assessment and Activity 
	 Monitoring Technology Matrix Components

CAST’s Functional Assessment and Activity Monitoring workgroup, consisting of providers, vendors, and 
consultants, compiled a list of functional assessment and activity monitoring products that serve the LTPAC 
market, as well as a list of functionalities and capabilities that would help providers choose the product that 
best fits their business line and functional requirements.

Each functional assessment and activity monitoring vendor was then provided the opportunity to complete 
a self-review of the workgroup’s pre-determined questions. Some of these vendors chose not to participate. 
Those who did participate were then invited to nominate a case study from a provider’s perspective on the 
use of the vendor’s product. The Functional Assessment and Activity Monitoring Selection Matrix includes the 
following information:

Business Line/Care Applicability

Business line/care applicability illustrates the various business lines to which the functional assessment and 
activity monitoring product is applicable, including the following:

•	 Acute Care Settings (Physicians’ Offices, Emergency Department, Hospitals, Attending LTPAC 
Physician)

•	 LTPAC and Other Settings (Home Health/Home Care, Hospice, Housing with Services, Community-
Based Programs, Adult Day Care/Senior Centers, Assisted Living Facilities, Acute Rehab Facilities, Long-
Term Acute Care Hospitals, Long-Term Care Rehab Facilities, Skilled Nursing Facilities, Intermediate 
Care Facilities, Memory Care Facilities, Intellectual Disabilities/Mental Retardation/Developmental 
Disabilities (ID/MR/DD) Facilities, Continuing Care Retirement Communities (CCRC), Program of 
All-Inclusive Care for the Elderly (PACE), Accountable Care Organizations (ACO)/Integrated Delivery 
Networks (IDN), Multiple Site Integration)

System Type

System type illustrates the different user types from the assessed patient/resident/client/user’s perspective to 
which a product is applicable, including the following:

•	 Mobile-Fixed (Wearable, Handheld, Sensors Embedded in Object(s), Desktop Computer/ Appliance, 
Kiosk, Sensors Embedded in the Environment)

•	 Passive-Interactive (Completely Passive: No Intentional Interaction with Sensors & No Input through 
User Interface Required, Quasi-Passive: No Intentional Interaction with Sensors, but Requires Input 
through User Interface, Quasi-Interactive: Requires Specific Intentional Interaction with Sensors, but 
No Input through User Interface, Fully Interactive: Requires Specific Interaction with Sensors, AND 
Requires Input through User Interface)

•	 Single/Multi User (Single User, Multi-User without Capacity to Distinguish Users, Multi-User with 
Capacity to Distinguish Users)

Program Development and Support Offered

This category includes options for the following:

•	 Program Development (Planning, Business Model Templates, Workflows, Change Management, etc.)	

http://www.leadingage.org/uploadedFiles/Content/Centers/CAST/Technology_Selection_Tools/Functional_Assessment_Matrix.pdf
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•	 Care Staff Engagement

•	 Clinician Engagement Services

•	 User Education 	

•	 User Engagement	

•	 Family Engagement	

•	 Other (Please List)

Activity of Daily Living (ADLs)

This category includes the options for the following ADLs and the sensor(s)/method for which the activity is 
recorded:

•	 Bathing			

•	 Eating

•	 Dressing

•	 Toileting

•	 Ambulation

•	 Grooming

•	 Transferring (To or from bed, chair, toilet, or shower)

Instrumental Activities of Daily Living (IADLs)

This category includes the options for the following IADLs and the sensor(s)/method for which the activity is 
recorded:

•	 Ability to Use Telephone

•	 Shopping

•	 Food Preparation

•	 Housekeeping/Cleaning

•	 Laundry

•	 Responsibility for Medication

•	 Managing Money

•	 Other	

Physical Activity

This category includes the options for the following Physical Activities and the sensor(s)/method for which the 
activity is recorded:

•	 Overall Activity			

•	 Steps			 

•	 Distance

•	 Flights of Stairs

•	 Gait Acceleration
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•	 Gait Speed

•	 Step Length

•	 Stride Length

•	 Balance	

•	 Shuffling

•	 Up and Go Test

•	 Cadence

•	 Sleep Stages

•	 Sleep Length

•	 Total Time in Bed

•	 Active Calories

•	 Other

Other Parameters

This category includes the options for the following Other Parameters and the sensor(s)/method for which the 
activity is recorded:

•	 Biometric (Heart Rate, Respiration, Blood Pressure, Blood Oxygen, Weight, Fluid Intake, Other)	

•	 Risk Assessments (Fall Detection, Fall Prevention, Pressure Ulcer Detection, Pressure Ulcer Prevention, 
Wander Management)

•	 Environmental (Environmental Parameters; etc. High or Low Temp, Environmental Control; etc. Turn 
on/off an Appliance)		

•	 Wellness (Health/Wellness Questionnaire, Daily Check-In)

•	 Other (Please List)

Sensor to HUB Communication

This category includes the options for the communication type between the sensors to the HUB. The options 
include the following:

•	 Wired

•	 Wireless (Wi-Fi	ZigBee, X10, Propriety Alarm Protocol, Bluetooth (No, Yes; Standard Bluetooth, Yes; 
Bluetooth LE, Yes; Both), Other)

Front-End Hardware Unit Patient/Client/Resident/User Interface & Communications

This category includes the following options:

•	 Login Modality, Please list if applicable (e.g., scan card, PIN)

•	 Touch Screen	

•	 Audible Prompts	

•	 Visual Prompts	

•	 Haptic Prompts	

•	 Low Vision Support	
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•	 Customizable Questionnaires	

•	 Thresholds Are Customizable	

•	 Branching Logic Based on User’s Responses

•	 Communications Modality (Plain Old Telephone System (POTS) Line, DSL Internet Connectivity, High-
Speed Internet Connectivity, Wi-Fi Connectivity, Cellular Connectivity, Minimum Internet Connectivity 
Speed Required)

Hardware and Software Requirements - Front End

These requirements list the required desktop/laptop specifications for Software-Only Solutions, including 
requirements for the following: 

•	 Minimum Processor Speed, Hard Drive Storage, RAM requirements if applicable 

•	 Operating System (OS) – Windows 

•	 Operating System (OS) – Apple 

•	 Operating System (OS) – Unix/Linux

Other features compared include the following: 

Network Specifications

Wireless Specifications 

Modern Browser Support 

Minimum Internet/Bandwidth Specifications 

Miscellaneous Software/Applets Needed (i.e., Citrix) 

Miscellaneous Reporting Specifications (i.e., Crystal 
Reports) 

Scalability 

Local Model 

Hosted Model 

Software as a Service Model (SaaS) 

Remote Access 

Off-Line Functionality 

Support Ability to Store/Handle Attachments 
(Insurance card, Historical Notes, etc.) 

Available for Lease 

Available for Purchase

Lastly, mobile options are listed as the following: 

•	 Cellular Carriers that Support Solution 

•	 Mobile OS – Android 

•	 Mobile OS – Blackberry 

•	 Mobile OS – iOS 

•	 Mobile OS – Unix/Linux 

•	 Mobile OS – Windows and/or 

•	 Mobile-Optimized Interface (through dedicated app or mobile-optimized web pages)

Finally, we added a tab for any Additional Notes on hardware and software requirements.



Functional Assessment and Activity Monitoring Technology:  A Primer on Planning and Vendor Selection 2016 39

Front-End Unit Support

This category includes the following options:

•	 Educational Self-Management Materials (On-Screen Educational Self-Management Material, Self-
Management Educational Audios, Self-Management Educational Videos)

•	 Front-End Unit Multi-Language Support (English, Spanish, Mandarin, Cantonese, 
Korean, Russian, French, German, Hindi, Urdu, Portuguese, Arabic, Hebrew, Other (please specify))

•	 Remote Updates

•	 Remote Configuration Capability

Report Access

This element includes whether the following reports/records can be the following:

•	 Customizable Alert Thresholds 	

•	 Customizable Reports	

•	 Ability to Schedule Automatic Reports

•	 Report Access Provided to the Following External Parties (User’s Physician, User’s Nurse/Other/
Licensed Clinician, User Care Manager/ Professional Caregiver, Home Care Staff, Family, Other)		

Alerts

This category includes the following options:

•	 Real-Time Alerts

•	 Call Center Support (Multiple Languages)

•	 Alerts Can Be Sent to the Following External Parties (User’s Physician, User’s Nurse/Other Licensed 
Clinician, User Care Manager/Professional Caregiver, Home Care Staff, Family, Other)

•	 Alerts Sending Modality (Pager, Telephone; Voice Messages, E-Mail, Text Message, Other)

Interfacing, Integration, and Add-Ons

This section looks into the functional assessment and activity monitoring solution’s integration capabilities 
with the following:

•	 EHR (Electronic Health Record)/PHR (Personal Health Record)	

•	 Telehealth	

•	 Medication Adherence Monitoring Dispensers	

•	 Safety Monitoring Systems (e.g., Personal Emergency Response Systems (PERS))	

•	 Printing Supported	

•	 Dashboard Views	

•	 Analytic Tools; Please List (e.g., Care Management, Predictive Analytics)	

•	 Explain Integration Modality, Please List (e.g., Single Sign-On (SSO), LDAP)	

•	 Other
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Program Support Services

This category includes options for the following:

•	 Equipment Deliver/Pick Up	

•	 Site/Home Installation	

•	 IT/Network Troubleshooting & Support	

•	 Front-End System Set-up	

•	 Front-End System Customization 	

•	 Back-End System Set-up

•	 Back-End System Customization	

•	 Onsite Staff Training	

•	 Online Staff Training	

•	 Onsite User Training	

•	 Online User Training	

•	 Equipment Cleaning

•	 Equipment Refurbishing	

•	 Other 

Interoperability, Interoperability Standards, and Certification

This section begins with type of interoperability and exchange capabilities supported, which include the 
following:

•	 None, Export Data Only, Import Data Only, or Bi-Directional Data Import and Export

This section also includes options for the following:

•	 Supported Interoperability Standards (HL7 Functional Assessment Questionnaire Framework, Other)

•	 Back-End HER/PHR Certification ((2014 ONC-ATCB Certification (Complete (please provide link); 
Modular (please provide link); No) Plan on pursuing ONC’s proposed voluntary certification?))

•	 Front-End System Certification (Continua Health Alliance Certified)

Care Supportability

This category includes options for the following:

•	 Phone Support--No, Yes (limited hours), Yes (24 hours)	

•	 Web Support--No, Yes (limited hours), Yes (24 hours)	

•	 E-Mail Support	

•	 Listserv and/or Usergroup	

•	 Online Training	

•	 Onsite Training	

•	 Other



Functional Assessment and Activity Monitoring Technology:  A Primer on Planning and Vendor Selection 2016 41

Technical Supportability

This category includes options for the following:

•	 Phone Support--No, Yes (limited hours), Yes (24 hours)	

•	 Web Support--No, Yes (limited hours), Yes (24 hours)	

•	 E-Mail Support	

•	 Listserv and/or Usergroup	

•	 Online Training	

•	 Onsite Training	

•	 Other 

•	 Warranty Information (Length of Product Warranty, Parts, Parts & Labor	Parts, and In-Field/On-Site 
Labor)

Legal/Regulatory/Cyberliability 

This area touches on the following:								      

•	 FDA Clearance/ Listing - Cleared, Listed (this category may include Medical Device Data System 
(MDDS)), Pending, or None

•	 FDA Classification (Class I, Class II, etc.)

•	 HITECH	

•	 HIPAA	

•	 Security - List HIPAA & HITECH Act Requirements Met	

•	 List Applicable Regulatory Requirements Met	

•	 Provide a Link to Company’s Cyberliability Policy	

•	 List Any Other Legal Requirements	

•	 Provide Link to Sample Contract
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Hardware and Software Requirements - Back End

These requirements list the required desktop/laptop specifications for Software-Only Solutions, including 
requirements for the following: 

•	 Minimum Processor Speed, Hard Drive Storage, RAM requirements if applicable 

•	 Operating System (OS) – Windows 

•	 Operating System (OS) – Apple 

•	 Operating System (OS) – Unix/Linux

Other features compared include the following:

Network Specifications

Wireless Specifications 

Modern Browser Support 

Minimum Internet/Bandwidth Specifications 

Miscellaneous Software/Applets Needed (i.e., Citrix) 

Miscellaneous Reporting Specifications (i.e., Crystal 
Reports) 

Scalability 

Local Model 

Hosted Model 

Software as a Service Model (SaaS) 

Remote Access 

Off-Line Functionality 

Support Ability to Store/Handle Attachments 
(Insurance card, Historical Notes, etc.) 

Available for Lease 

Available for Purchase

Last, mobile options are listed as the following: 

•	 Cellular Carriers that Support Solution 

•	 Mobile OS – Android 

•	 Mobile OS – Blackberry 

•	 Mobile OS – iOS 

•	 Mobile OS – Unix/Linux 

•	 Mobile OS – Windows and/or 

•	 Mobile-Optimized Interface (through dedicated app or mobile-optimized web pages)

Finally, we added a tab for any Additional Notes on hardware and software requirements.

Company’s Experience and Viability 

This area includes the following: 

•	 Number of Years in Business 

•	 Release Date of Current Version 

•	 Number of Patients Served 

•	 Core Customer Base/Focus of Line of Business 

•	 Links to Additional Case Studies
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The last section of the matrix is dedicated to the 
following: 

•	 Strengths 

•	 Areas for Improvement 

•	 Ongoing Development 

•	 References
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