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Abstract 

Introduction:  Safe aging in place (SAIP) is when an older adult can successfully and comfortably remain in their 
home despite increasing barriers, including falls. Various physical, medical, psychological, and psychosocial factors 
may individually or cumulatively impact an older adult’s ability to safely age in place. Physiotherapists should assess 
not only items traditionally considered within their scope of practice but should select efficient and effective out-
come measures to quantify other domains of health. A comprehensive geriatric assessment (CGA) is an evidence-
based clinical assessment which identifies medical, psychosocial, and functional limitations of an older person. The 
CGA is useful to dictate individualized exercise/intervention prescription to address identified areas of increased risk.

Purpose and importance to practice:  The purpose of this Masterclass is to describe key screening, assessments, 
and interventions to facilitate SAIP and to provide overviews of currently available programming and care delivery 
models applicable to physiotherapist practice.

There are a wide variety of outcome measures and interventions that vary in depth, validity, and reliability. Meas-
ures selected for inclusion in this Masterclass were chosen based upon their clinical utility with respect to time and 
resource constraints and ease of administration during a comprehensive assessment for SAIP in community-dwelling 
older adults. Measures recommended for assessing physical function were the Short Physical Performance Battery, 
the Timed-Up-and-Go, the 30 second chair rise test, and the Four Test Balance Scale. Additionally, measures from 
the heath domain (e.g., Functional Comorbidity Index) and the environmental domain (e.g., Home FAST) are recom-
mended. Relative to interventions, the Otago Exercise Program, motivational interviewing, home modifications, and 
leveraging technology are recommended. Partnerships with community-facing organizations facilitate utilization of 
resources for sustainable SAIP. The Home-based Older Person Upstreaming Prevention Physical Therapy (HOP-UP-PT) 
program is one approach led by physiotherapists framed in the screening, assessments, and interventions discussed 
in this Masterclass with strong scientific grounding.

Conclusion:  Programs integrating both community and healthcare approaches have the strongest evidence for their 
utility; however, implementation for these preventative approaches are lagging behind the increased need due to the 
substantial population growth of those over 65 years.

Keywords:  Geriatrics, Comprehensive geriatric assessment, Falls, Independent living, Prevention, Safety, Home 
modification, Balance, Exercise
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Background
Although many older adults strive to remain safely in 
their homes, often termed “safe aging in place” (SAIP), 
this goal often becomes less feasible over time and may 
necessitate assistance to remain living at home safely. 
One major barrier to SAIP is fall risk. The cost of falls 
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and the associated emergency room visits, hospitaliza-
tions, and nursing home care among older adults has 
contributed to skyrocketing stress on the healthcare sys-
tem globally [1, 2]. Research suggests that approximately 
one-third of individuals 65 years and older will fall annu-
ally with the physical outcomes of each fall event rang-
ing in severity from no injury to death [3]. Furthermore, 
increased fear of falling and decreased confidence when 
performing activities of daily living may increase future 
fall risk [4, 5]. The alarming rate of falls among older 
adults, in combination with reports that 38% of these falls 
will require medical treatment, warrants proactive meas-
ures to reduce falls and fall risk in the aging population 
[6]. In addition to the personal burden of falling, health-
care expenditures associated with emergency department 
visits after a fall averages $3038 United States Dollars 
(USD) and increases to $38,412 USD if an individual 
requires hospitalization [7]. Therefore, even a moderate 
reduction in falls can improve an older adult’s ability to 
safely age in place and has the potential for substantial 
cost savings [8]. To augment an older adult’s ability and 
resources to safely age in place, key physical, medical, and 
social determinants of health must be addressed.

Rowe and Kahn defined successful aging to include 
a low level of disability, having high cognitive and func-
tional capacity, and actively engaging in life events [9]. 
This definition was updated in 2015 to include influ-
ences on successful aging that encompass the person’s 
interpersonal environment. These include social or fam-
ily relationships, support networks, community accessi-
bility, and availability of community programming [10]. 
The term successful aging, most frequently utilized in 
the United States, and active aging, a phrase more com-
mon in Europe, both represent a similar concept. Active 
aging is describe as having a “holistic approach includ-
ing quality of life, mental and physical well-being, and 
social participation” [11]. The concept of active aging also 
encompasses development of supportive policies and 
societal responsibilities, in addition to facilitating indi-
vidual responsibility for active aging [11].

One of the cornerstones of modern geriatric care is the 
comprehensive geriatric assessment (CGA). A CGA is a 
multifactorial assessment process ultimately leading to 
individualized interventions. The CGA was developed to 
mitigate high rates of institutionalization in the frail older 
population and to address readily recognizable prob-
lems among these individuals [12]. Although the pro-
cedures described in this manuscript are intended for a 
physiotherapist-led comprehensive assessment for SAIP 
in community-dwelling older adults, the domains com-
monly assessed in an interdisciplinary CGA were utilized 
due to their wide acceptance and scientific body of evi-
dence. Figure  1 highlights the wide variety of domains 

that should be quantifiably assessed. If there is an area 
of concern or deficit in one of the domains, the provider 
should either provide direct interventions or consider 
referral to an interdisciplinary team member. Studies 
have repeatedly shown that social, community, and envi-
ronmental factors can have a substantial impact on the 
ability of older adults to thrive and live independently, 
therefore these factors must be addressed [12].

The purpose of this Masterclass is 1) to describe indi-
vidualized approaches to screening, assessments, and 
interventions of older adults aimed at SAIP and reducing 
fall risk, and 2) to provide overviews of programming and 
care delivery models already available within the exist-
ing literature that support SAIP initiatives including an 
in-depth description of one physiotherapist-led program 
that utilizes this approach.

Assesment
Various physical, medical, psychological, and psychoso-
cial factors may all individually or cumulatively impact 
an older adult’s ability to age successfully and actively. 
Therefore, physiotherapists should assess not only the 
items considered within their traditional scope of prac-
tice, (e.g., strength, balance, functional mobility) but to 
also select efficient and effective outcome measures to 
quantify many of these ‘other’ domains of health. Due 
to the myriad issues that may cause difficulty with SAIP 
and active aging, a dilemma exists for physiotherapists to 
determine which domains to assess and how thoroughly; 
this is highly individualized based on each older adult’s 
personal circumstances. The intention of this Masterclass 
is to describe the most common and clinically relevant 
domains; however, there may be other domains that a 
physiotherapist may need to assess and address that are 
not highlighted in this article (e.g., vision, hearing, finan-
cial stability, food security, housing security). Although 
there is a plethora of valid and reliable outcome meas-
ures with ample breadth and granularity in each instru-
ment, the authors have curated those measures with 
utility for clinical practice within the context of a CGA 
(Table 1). As there are numerous domains to be assessed 
in a CGA, a primary consideration for the authors when 
selecting measures to be described was the amount of 
time required to administer and ease of administration 
(e.g., limited amount of equipment and training required 
to perform) with a prerequisite being adequate psycho-
metric properties. It is recognized there are additional 
comprehensive, valid, and reliable assessments that can 
(and should) be administered when there is ample time 
during a physiotherapist evaluation; however, these often 
require increased time, training, and equipment which 
increases the risk of the physiotherapist to not have time 
to assess other equally important domains. This may 
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result in unacceptable gaps in a plan to comprehensively 
address SAIP.

Comorbidities
One of the key components to determining the need for 
services and risk of future health or functional issues is 
risk stratification. Although there is not necessarily a 
strong direct relationship between physical performance 
and the number of comorbidities that a person has, the 
risk of disability does increase with the number of con-
current diseases [13]. Two of the most cited measures 
are the Functional Comorbidity Index (FCI) and the 
Charlson Comorbidity Index (CCI). The FCI is a list of 
18 common diagnoses specifically selected to quantify 
the overall burden of these diagnoses from a variety of 
body systems including cardiac, pulmonary, musculo-
skeletal, and neurologic [14]. Limitations to the original 
FCI include that the measure does not have a direct rela-
tionship with overall mortality and does not consider the 
extent or severity of a disease (e.g., if one disease is quite 
severe, it may have a similar functional impact as multi-
ple less severe diseases.) There is, however, a weighted 
version of the FCI that considers the severity of disease 
but may take more time to administer and requires the 
judgement of the clinician to estimate disease severity 
[15, 16].

The CCI predicts the 10-year survival in individuals 
with multiple comorbidities. It is widely utilized in pre-
operative screening to establish the risk of adverse sur-
gical outcomes or death [17, 18]. The severity of the 19 
comorbidities are weighted from one to six. Within the 
CCI, there are several conditions that are not included 
in the FCI, such as HIV/AIDS and integumentary issues 
such as wounds [16]. Although no comorbidity index or 
questionnaire would be able to assess the myriad diag-
noses that a person could possibly have, these two indi-
ces can be used to identify which individuals may be at 
future risk of negative outcomes or require increased 
healthcare services to mitigate risk through physiothera-
pist interventions or referral to other relevant healthcare 
practitioners.

Notably, neither of these comorbidity indices incor-
porate hypertension (HTN) in the composite scoring. 
However, given the variety of serious health sequalae 
associated with HTN (e.g., cerebral vascular accident, 
coronary heart disease, renal disease), a physiotherapist’s 
inclusion of blood pressure (BP) measures in routine care 
is essential [19, 20]. This assertion is further supported 
by reports that nearly two thirds of adult patients under 
the care of physiotherapists present with elevated BP 
readings [21–23]. Recommendations for best practices 
in prevention, detection, evaluation, and management of 

Fig. 1  Comprehensive Geriatric Assessment Domains
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elevated BP are available [24]. Additionally, a BP decision 
making algorithm may be useful to guide patient man-
agement [25].

Polypharmacy/medication
Polypharmacy and high-risk medication use among older 
adults are two areas that are well known to increase the 
risk of falls, possibly leading to injury or death [26]. As 
physiotherapists routinely encounter older adults con-
suming a variety of medications that lead to risk, a review 
and reconciliation of the medication list is considered 
best practice [27]. As non-prescribing providers, physi-
otherapists will have varying familiarity and comfort with 
reviewing a medication list. Therefore, using available 
internet databases to determine if medications may result 
in complications is warranted. There are two potentially 
useful clinical tools that may assist physiotherapists in 
determining if a person is at risk of medication-related 
issues which suggest referral to a physician or pharmacist 
for further evaluation. These are the US Center for Dis-
ease Control and Prevention’s (CDC’s) Stopping Elderly 
Accidental Death and Injury (STEADI) Medications 

Linked to Falls resource guide [28], and the American 
Geriatrics Society’s (AGS’) Beers Criteria [29]. The Beers 
Criteria, most recently updated in 2019 by the Ameri-
can Geriatrics Society are available at www.​Geria​trics​
CareO​nline.​org. More specifically, the STEADI ques-
tions emphasize the risk of medication-related falls while 
the Beers criteria also incorporates additional potential 
medication-related adverse effects for older adults. See 
Table 2 for key questions that are useful in screening for 
pharmacological risk.

Cognition and depression
Altered mentation and mood disorders are common 
geriatric syndromes that can greatly affect physiothera-
pist care and an older adult’s ability to age actively and 
independently [30]. As preventative care is grounded in 
client self-efficacy and safety to properly perform pre-
scribed physical activity regimens, it is imperative that 
the physiotherapist quickly yet comprehensively assess 
cognition and mood. Therefore, three cognition assess-
ments (Mini Mental State Exam [MMSE], Mini-Cog, 

Table 1  Evidence Based Measures and Estimated Time to Complete

Min(s) Minutes, STEADI Stopping Elderly Accidental Death and Injury, HP Health professional, SP Self-report

Health Domain Assessment Tools Estimated 
Time to 
Complete

Number of Items/Tests

Comorbidity Functional Comorbidity Index 4–13 min 18 items

Charlson Comorbidity Index 4–13 min 19 items

Blood Pressure Electronic blood pressure cuff or manual sphygmomanometer and stetho-
scope

2–5 min 1 assessment

Polypharmacy Beers Criteria and STEADI questions 3–5 min 5 lists of nearly 100 medications

Cognition Mini Mental State Exam 7–8 min 21 items

Mini-Cog 3 mins 3 tasks

Trail Making Test B 2–5 min 1 task

Depression Geriatric Depression Scale 7–10 min 30 items

Geriatric Depression Scale Short Form 5–7 min 15 items

Patient Health Questionnaire-9 3–6 min 9 items

Environment Home FAST-HP 30–45 min 25 items

Home FAST-SR 15 mins 88 items

Health Behaviors and 
Readiness for Change

Physical Therapy Healthy Lifestyle Appraisal 10 mins 18 items

Frailty Fried Frailty Index 5–10 min 3 items, 2 tasks

Physical Function Short Physical Performance Battery (includes 3- or 4-m gait speed, 5 times sit 
to stand, Four Test Balance Scale)

5–10 min 3 tasks

Timed-Up-and-Go 1 min 1 task

30 second chair rise test 1 min 1 task

Four stage balance scale 2 mins 3 tasks

Falls Efficacy Falls Efficacy Scale – International 5–10 min 16 items

Falls Efficacy Scale International – Short Form 4–5 min 7 items

Modified Falls Efficacy Scale 5–10 min 14 items

http://www.geriatricscareonline.org
http://www.geriatricscareonline.org
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Trail Making Test [TMT]), and two depression screens 
will be described.

The MMSE is a questionnaire rated on a 30-point 
scale and demonstrates moderately high reliability [31]. 
It has 21 items, 11 different tests, and was primarily 
developed to help quantify decline in persons with Alz-
heimer’s dementia. A score of 23 or less may indicate 
dementia and warrants further screening. Due to its 
reliability, validity, and widespread use, it is often used 
as a criterion standard for other cognitive assessments 
[32].

The Mini-Cog is a brief assessment consisting of a 
clock drawing task followed by a three-word recall. 
Each word correctly recalled is scored one point and 
a correctly drawn clock is scored as two points. As a 
screen for dementia, a cutoff score of <3 has been clini-
cally validated [33]. The reduced societal use of analog 
clocks may render this tool obsolete in the future.

The TMT has two components, Part A and Part B, 
and both can be completed independent of one another. 
Each test requires a participant to connect circles with 
consecutive letters or numbers within each circle. The 
test is timed, and total time includes correction if mis-
takes occur. Part B is more complex and requires a per-
son to alternate connecting letters and numbers (e.g., 
1-A-2-B …). Due to its increased complexity, it may 
be more clinically efficient in screening for cognitive 
impairment than Part A. While most people can com-
plete Part B in 75 seconds, if someone requires more 
than 273 seconds to complete, cognitive impairment is 
likely [34].

Depression is another condition that increases the 
risk of physical dysfunction and global decline in older 
adults [35]. The Geriatric Depression Scale (GDS) is 
a 30-item patient-reported questionnaire; however, a 
15-item GDS-Short Form (GDS-SF) has been highly 
correlated (r = 0.89) with the original GDS, there-
fore, the GDS-SF is likely more clinically efficient and 
applicable to physiotherapist practice [36]. The Patient 
Health Questionnaire (PHQ)-9 can also be used to 
screen for depression in older adults and consists of a 
9-item questionnaire. A score of 4 has been established 
as a cutoff for possible depressive disorder. The test has 
demonstrated good sensitivity and excellent specificity 
[37].

Healthy behaviors and readiness for change
Health habits and lifestyle choices play a substantial 
role in active aging as well as avoiding development of 
comorbid diseases or reducing their impact. The Physi-
cal Therapy Healthy Lifestyle Appraisal by Ingman et al. 
was designed to quantify current health behaviors as 
well as readiness for positive change [38]. (Table  3). It 
assesses the domains of healthy eating, physical activ-
ity (aerobic), sleep, stress management, and tobacco use. 
The person selects a statement that describes their typi-
cal behavior on each of the six items which are correlated 
with the stages of behavior change consistent with the 
transtheoretical model of health behavior change [39]. 
After this, the person then rates the importance and their 
confidence related to each of the areas on a 0 (not very 
important/not at all confident) to 10 (very important/
very confident) scale. One benefit of this model is that 
the physiotherapist can establish and utilize a directed 
approach unique to each of the health behaviors.

Frailty
Frailty is described as having a decreased physiologic 
reserve and an increased vulnerability to disease or death 
[40]. One of the earliest and most common frailty scales 
is the Fried Frailty Index which is widely cited in the liter-
ature [41]. There are five criterion that are evaluated and 
if a person is positive on three or more of the five indica-
tors, they are considered frail thereby having an increased 
risk of death, disability, or institutionalization. These cri-
teria include 1) self-selected gait speed over 4.6 m (15 ft), 
2) frequency and duration of regular physical activity, 
3) handgrip strength (via a handheld dynamometer), 4) 
self-perceived feeling of exhaustion, 5) and unintentional 
weight loss of more than 4.5 kgs (10 lbs.) in the last year 
[41]. In addition, the Rockwood Clinical Frailty Scale is 
another tool useful in subjectively categorizing a person 
based on their functional abilities from 1 (very fit) to 9 
(terminally ill) [42, 43].

Functional outcome, balance, and fall measures
The Short Physical Performance Battery (SPPB) is an 
objective physical assessment with significant predic-
tive validity for hospitalization or death [44]. The SPPB 
consists of a series of three progressively harder static 
standing balance positions held for 10 seconds each (feet 

Table 2  Screening questions for medications and polypharmacy

[ ] Reviewed medications, dosages

[ ] The client is taking more than 4 recurrent medications

[ ] The client is taking more than 9 recurrent medications

[ ] The client is taking one or more psychotropic medication (i.e. hypnotics, antidepressants and benzodiazepines)
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together, semi-tandem, tandem stance), self-selected gait 
speed assessment over 3 or 4 m (2 trials), and a 5-Times 
Sit to Stand test. Each of the three assessments is rated 
on a 4-point scale with a maximum score of 12 (highest 
function) and lowest score of 0.

The US’ CDC endorses several similar physical meas-
ures in the STEADI program including the Timed Up and 
Go (TUG) [45], the 30-Second Chair Stand test [46], and 
the Four Stage Balance Test [47]. It should be noted that 
the Four Test Balance Scale included in the SPPB is scored 
slightly different than the Four Stage Balance Test, although 
the testing positions are the same. An astute therapist may 
be able to strategically collect data in a time efficient man-
ner to calculate the SPPB for its predictive validity purposes 
while also completing the CDC’s recommend physical 
measures which are included in a thorough algorithm of 
interventions based on fall risk categories [48].

Falls
Quantification of falls is encouraged via a standardized, 
generalizable series of questions. For example, the Out-
come and Assessment Information Set-Version D (OASIS-
D) utilized in home healthcare within the US standardizes 
this line of inquiry by quantifying the outcomes of any falls 
within the last year. Each individual fall reported is catego-
rized: No injury, minor injury (e.g., skin tears, abrasions, 
lacerations, superficial bruises, hematomas, sprains, or 
injury that causes pain), or major injury (bone fractures, 
joint dislocations, closed head injuries with altered con-
sciousness, subdural hematoma) [49]. Although not explic-
itly included in the OASIS-D questions, a crucial line of 
inquiry is the mechanism of falls, therefore the physiother-
apist is encouraged to prompt individuals for subjective 
details related to any falls that have occurred. Especially 
relevant are multiple falls that had a similar mechanism.

Table 3  Physical Therapy Healthy Lifestyle Appraisal

Abridged from Ingman et al. [38]

Select the one statement that describes your … Indicate how IMPORTANT it is today 
…(0 = not very important10 = very 
important)

Indicate how CONFIDENT you 
are today …(0 = I am not at all 
confident10 = I am very confident)

Healthy Eating •I am following a healthy eating 
pattern.•I am thinking about or have 
recently started to follow a healthy 
eating pattern.•I have no intention of 
following a healthy eating pattern.

… for you to have a healthy eating 
pattern.

… that you can have a healthy eating 
pattern.

Physical Activity (Aerobic) •I am physically active (aerobic).
•I am thinking about or have recently 
become physically active (aerobic).
•I have no intention of becoming physi-
cally active (aerobic).

… for you to be physically active 
(aerobic).

… that you can be physically active 
(aerobic).

Sleep •I engage in healthy sleep behaviors.
•I am thinking about or have recently 
started to engage in healthy sleep 
behaviors.
•I have no intention of engaging in 
healthy sleep behavior.

… for you to engage in healthy sleep 
behaviors.

… that you can engage in healthy sleep 
behaviors.

Strengthening •I engage in strengthening activity.
•I am thinking about or have recently 
become engaged in strengthening 
activity.
•I have no intention of engaging in 
strengthening activity

… for you to be engaged in strength-
ening activity.

… that you can be engaged in strength-
ening activity.

Stress Management •I engage in behaviors to manage my 
stress.
•I am thinking about or have recently 
started to engage in behaviors to man-
age my stress.
•I have no intention of engaging in 
stress management behaviors.

… for you to engage in stress manage-
ment behaviors.

… that you are able to engage in stress 
management behaviors.

Tobacco Use •I do not currently use tobacco.
•I am thinking about or have recently 
quit using tobacco.
•I have no intention to quit using 
tobacco.

… for you to not use tobacco that you can refrain from using tobacco.
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Falls efficacy
The constructs of falls efficacy and fear of falling are 
closely related to frequency and severity of falls [50]. The 
STEADI program suggests the question “Do you feel 
unsteady when standing or walking?” to assess for fear of 
falling or fall efficacy as a screening question [28]. Two 
of the most used measures are the Falls Efficacy Scale 
International (FES-I) [51] and the Modified Falls Efficacy 
Scale (MFES) [52]. Both scales are self-reported ques-
tionnaires. The FES-I requires the individual to rate each 
of the 16 items from a 1 (not at all concerned) to 4 (very 
concerned) regarding performance on various functional 
tasks. There is a FES-I short form which has 7 questions 
instead of 16, and both scales have been translated into 
many languages. For the MFES, the person rates each of 
14 functional tasks from a 0 (not confident) to 10 (com-
pletely confident). All three scales have demonstrated 
adequate validity and reliability [51–53].

Home safety
Although home safety is frequently cited as an area to 
assess and modify with the aim of optimizing safe inde-
pendent living, there is a notable lack of valid, reliable, 
objective measures of home safety risk [54]. One widely 
available screening checklist is the Home Falls and Acci-
dent Tool (Home FAST) [55]. There are two versions of 
the Home FAST, one designed for health professionals 
to administer (Home FAST-HP) and one designed for 
older adults to self-report their home assessment find-
ings (Home Fast-SR). The Home FAST-HP consists of 25 
items and the presence of 9 or more identified hazards 
on the Home FAST-HP scale is indicative of a higher risk 
of falling [56]. The Home FAST-SR consists of 88 items 
derived from the 25 items in the Home FAST-HP [57]. 
As the Home FAST-SR does not require a clinician to 
administer, it may be more clinically efficient during an 
already busy assessment session. However, the agree-
ment between the Home FAST-SR and -HP was found 
to be good or excellent on only 52% of the assessment 
items [57]. It should be noted that much of the discrep-
ancy in agreement between the two versions was because 
older women self-identified more home hazards than 
occupational therapists (OTs); however, it could not be 
confirmed whether the discrepancy was related to older 
adults over-estimating or the OT under-estimating the 
number of home hazards [57].

Care delivery models
The results of a CGA should inform clinical decision 
making toward a multimodal prevention plan of care 
for the older adult population that addresses physical, 
medical, and social determinants of health. There are 
several comprehensive care delivery models available 

to optimize SAIP and active aging. The Community 
Aging in Place, Advancing Better Living for Elders 
(CAPABLE) program includes 10 visits over 4 months 
delivered in an older adult’s home with the intent to 
reduce personal and environmental risk factors to SAIP. 
The CAPABLE program utilizes a multidisciplinary 
approach of an OT, a registered nurse, and a handy 
worker providing visits in the home over 4–5 months to 
implement medical equipment and home modifications 
to assist with performance of activities of daily living as 
well as health behavior change and exercise to improve 
function and safety. CAPABLE has evidence for a 
6-times return on investment when addressing both 
function and cost [58, 59]. Furthermore, a community-
based Australian program, “Stay on your Feet,” is an 
informational initiative that involves “awareness rais-
ing, community education, policy development, engag-
ing health professionals and interventions directly 
targeting individuals” [60]. It addressed risk such as 
“footwear/foot-care, vision, physical activity, balance 
and gait, medication use, and home and public environ-
mental hazards” [60]. It was demonstrated that the Stay 
on your Feet program was cost effective by using a com-
prehensive approach which includes multimodal inter-
ventions that address physical domains and the built 
environment [61]. A notable component of this pro-
gram is management of chronic conditions as well as, 
home and public environmental hazards and includes a 
widespread community awareness campaign [62]. Key 
outcomes included a 20% reduction in hospitalizations 
and a 22% reduction in self-reported falls [62]. Finally, 
the Home-based Older Persons Upstreaming Preven-
tion Physical Therapy (HOP-UP-PT) Program has evi-
dence of an 8-fold reduction in falls among older adults 
identified with a fall risk and will be described in more 
detail in the next section of this Masterclass [63]. The 
core HOP-UP-PT program entails 6 visits in the older 
adult’s home and three telehealth visits over a 7-month 
timeframe delivered by a physiotherapist. A key differ-
ence between the HOP-UP-PT program and CAPABLE 
and Stay on Your Feet programs is that the HOP-UP-
PT program utilizes community-based referrals as a 
point of entry into the program and it has a substantial 
emphasis on balance exercises, physical activity, and 
leveraging health technology.

HOP‑UP‑PT as a case example
As an example of how assessment and intervention can 
leverage the current science supporting SAIP and fall risk 
reduction in physiotherapist practice, HOP-UP-PT is 
one approach framed in the screening, assessments, and 
interventions mentioned in this Masterclass with strong 
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scientific grounding (www.​hopup​pt.​com). The HOP-
UP-PT program was designed with an intent to combine 
efficient and effective tools and strategies to reduce falls 
and empower older adults to successfully age-in-place 
[64]. The program is novel in that it bridges public health 
and medical approaches to reducing falls and fall risks 
in older adults. Specifically, community-based senior 
centers and organizations that interact with older adults 
in the places they live and dwell are well positioned to 
recognize declines among their older adult residents. 
If these individuals observe functional deterioration or 
hear about a recent fall, then a referral to the HOP-UP-
PT program can be facilitated, which offers a novel entry 
point into the healthcare system. In 2019, World Physi-
otherapy advocated for policy change to allow direct 
access to physiotherapy services [65]. This positions 
physiotherapists, who are trained in both prevention and 
rehabilitation, to straddle public health and clinically-
based care delivery paradigms and to serve as a catalyst 
for innovative approaches to reducing falls.

The HOP-UP-PT program uses physical (e.g., TUG, 
SPPB), health (e.g., FCI, BP, PHQ-9, TMT-Part B, Physi-
cal Therapy Healthy Lifestyle Appraisal), fall risk (e.g., 
STEADI, MFES), and environmental (e.g., Home FAST-
HP) assessments to guide person-centered interventions 
(e.g., Otago Exercise Program, motivational interviewing, 
home modification recommendation, self-BP monitor-
ing, and wearable activity technologies). Improvements 
in the aforementioned domains were identified by experi-
mental and observational studies of the HOP-UP-PT pro-
grammatic delivery, including a notable 8-fold reduction 
in falls among those at moderate/high risk of falls [63, 64, 
66]. Additionally, investigation of long-term outcomes 
demonstrated trends toward sustained improvements in 
health outcomes, fall reduction, and positive perceptions 
of the HOP-UP-PT program interventions [67]. Each of 
the main interventions of the HOP-UP-PT program will 
now be described in more detail.

Otago exercise program
Exercise and balance training are two well-known inter-
ventions that can improve fall risk and improve the 
likelihood of safe aging in place [68]. Targeted popula-
tion-based interventions aimed at older adults, including 
Matter of Balance or the Otago Exercise Program (OEP) 
have evidence of their efficacy in reducing fall rates [69–
71]. The OEP is one of the best-known evidence-based 
fall prevention programs and is intended for community-
dwelling older adults and those in assisted living facilities 
[72, 73]. For these reasons, the OEP is the core exercise 
component of HOP-UP-PT. In a meta-analysis by Chiu 
et  al., significant improvements were found in dynamic, 
static, proactive, and perceived balance and the greatest 

improvements were seen in older adults who performed 
the OEP in sessions longer than 30 minutes per day and 
in a group setting [74]. The OEP utilizes a standardized 
assessment to determine Otago exercise levels ranging 
from Level A (lowest exercise challenge) to Level D (high-
est exercise challenge) that are most appropriate to the 
older adult’s current functional level. The OEP guides the 
physiotherapist toward prescribing a safe and appropriate 
standardized exercise intervention. Safety when perform-
ing the exercises independently and unsupervised should 
be a primary consideration when prescribing the exercise 
level. To address aerobic fitness, walking is encouraged 
within the OEP. Participants should try to increase their 
time and/or distance each time they walk with the goal 
of sustained walking for 30 minutes. Providing a written 
handout with exercise instruction and an exercise track-
ing log is recommended.

Motivational interviewing
We included motivational interviewing (MI) as part of 
HOP-UP-PT because it is a counseling technique that 
has been used and researched widely for more than three 
decades [75]. Its original intent was for use in substance 
abuse [76], but it has now been widely used to address 
behavior change in a variety of chronic diseases. Pig-
nataro and Huddleston support MI as an approach to 
explore ambivalence and suggest that physiotherapists 
are ideally positioned to intrinsically motivate individuals 
to change unbeneficial health behavior [77]. MI has been 
described as a brief communication exchange with the 
aim of increasing motivation for change and then con-
solidating the commitment to change [78]. Arkkukangas 
et al. found that adherence to the OEP at 1-year follow up 
was significantly enhanced when delivered in conjunc-
tion with MI techniques [79]. Table 4 suggests a step-by-
step approach to delivery of MI. This technique may be a 
useful adjunct to encouraging an older adult to articulate 
their perceived benefits of a given behavior change. This 
will help to express ways in which the change will posi-
tively impact their life and successfully age-in-place, as 
well as aid in resolving issues of non-action towards posi-
tive health behaviors.

Wearable Activity Monitor
Use of a wearable activity monitor is recommended in 
the older adult population to promote exercise pro-
gram compliance through the provision of feedback and 
extrinsic motivation [80]. In a systematic review, Cooper 
et al. found that accelerometer use significantly increased 
physical activity levels in older adults [81]. Collecting 
activity data from the device can provide helpful insight 
to a physiotherapist on participant activity volumes, but 
it is not absolutely necessary for successful risk reduction.

http://www.hopuppt.com
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Home blood pressure monitoring
Studies have identified that 75% of home health care 
patients and 62% of outpatients under the care of physi-
otherapists were identified as having either pre-hyper-
tensive or hypertensive blood pressure measures [21, 23]. 
Therefore, availability of an automatic blood pressure 
unit in the home would offer another level of screening 
in that the older adult could be trained to self-identify 
factors which may predispose them to a fall (e.g., ortho-
static hypotension) as well as hypertensive measures 
which may warrant further workup by a medical profes-
sional. This piece of equipment is simple to learn and use 
and has potentially lifesaving benefits in the early iden-
tification of potential cardiovascular issues. Recording 
BP measures regularly is recommended to have docu-
mentation of blood pressure patterns over time useful in 
communicating irregularities with interdisciplinary col-
leagues [20].

Home modification recommendations
There is an increasing body of evidence that SAIP is 
closely correlated with a safe and accessible home envi-
ronment, not only to prevent falls but to also optimize 
community accessibility [82]. The previously mentioned 
Home FAST assessment is a useful environmental-
focused fall screening tool and results can provide direc-
tion for home modifications [83]. Removing electrical 
cords and/or other clutter that may impede the abil-
ity to walk safely through the home, recommending 
the repair of flooring in poor condition, and suggesting 
loose floor mats be secured with double sided tape are 
some examples of home modification recommendations. 

More extensive issues within the built environment can 
be addressed with the assistance of a local community 
center. Community centers serving older adults may have 
provisions for minor home repair grants, local handy 
worker services, or pro bono home modifications.

Community reintegration
Many locales have community-facing organizations that 
serve senior citizens by providing valuable resources to 
support positive behavior change and facilitate social sup-
port systems [64]. Martín-Borràs et al. found that referrals 
to community services and exercises that included social 
support and community integration improved long term 
physical activity levels in older adults [84]. As the services 
that these organizations offer are not routinely integrated 
within the medical model, physiotherapists must proac-
tively reach out to develop partnerships to facilitate utili-
zation of resources for safe aging. Beneficial offerings may 
include group exercise programs, book clubs, meal deliv-
ery services, transportation, and recreational activities.

Referrals
Physiotherapists can leverage their integration within 
the medical community by providing referrals to other 
healthcare team members for any identified evolving 
health or cognitive issues. Boissonnault and Ross iden-
tified 78 case reports where physiotherapists identified 
issues that required physician assessment and referrals 
were made to optimize outcomes and ensure safety [85]. 
Referrals to outpatient physiotherapy or other rehabili-
tation providers should also be considered when a need 
is identified.

Table 4  10-step Process of Motivational Interviewing

Step Goal of the Step Physiotherapist action steps

1 Initiation of the subject Use open ended questions to begin conversation about the health behavior

2 Explore their reasoning Ask about reasons behind current behavior

3 Reflective listening Provide brief summary statements to reflect back to them the thoughts and feelings being expressed 
about their reasons behind their current behavior

4 Explore benefit of behavior change Use open ended questions to get them to articulate what the benefits of changing their behavior might 
be

5 Reflective listening Provide brief summary statements to reflect back to them the thoughts and feelings being expressed 
about their reasons behind their current behavior

6 Explore ambivalence Using a 0–10 scale (0 = not important at all, 10 = essential), have them rate how important it is to them 
to make this change

7 Explore ambivalence Ask them why they rated it at that number and not a lower number

8 Explore and support their self-efficacy Ask them on a scale of 0–10 (0 = not confident at all, 10 = extremely confident) how confident they are 
that they can change
Ask them why they rated it at that number and not a lower number

9 Explore and support their self-efficacy Reinforce if they have had some success in the past and willingness to even consider and discuss chang-
ing the behavior

10 Explore their future plans and ideas Encourage the patient to come up with solutions for themselves; Refrain from trying to suggest solu-
tions
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Conclusion
There is a substantial body of evidence for screening, 
assessment, and individualized interventions to promote 
fall reduction and SAIP. Assessments and interventions 
span multiple domains that address physical health, envi-
ronmental, and social determinants of successful and 
active aging. Programs integrating both community and 
healthcare approaches have the strongest evidence for 
their utility; however, implementation of these preventa-
tive approaches are lagging behind the substantial popu-
lation growth of those over 65 years [86]. Embracing this 
framework is essential to improving the value of health-
care delivery for both older adults and the care providers.

Abbreviations
AGS: American Geriatrics Society; BMI: Body mass index; BP: Blood pressure; 
CAPABLE: Community Aging in Place, Advancing Better Living for Elders; CCI: 
Charlson Comorbidity Index; CDC: Center for Disease Control and Prevention; 
CGA​: Comprehensive geriatric assessment; FCI: Functional Comorbidity Index; 
FES-I: Falls Efficacy Scale International; GDS: Geriatric Depression Scale; GDS-SF: 
Geriatric Depression Scale-Short Form; Home FAST: Home Falls and Accident 
Tool; HOP-UP-PT: Home-based Older Persons Upstreaming Prevention Physical 
Therapy; HTN: Hypertension; MI: Motivational interviewing; Min(s): Minutes; 
MFES: Modified Falls Efficacy Scale; MMSE: Mini Mental State Exam; OASIS-D: 
Outcome and Assessment Information Set-Version D; OEP: Otago Exercise 
Program; PHQ-9: Patient Health Questionnaire 9; SAIP: Safe aging in place; 
SPPB: Short Physical Performance Battery; STEADI: Stopping Elderly Accidental 
Death and Injury; TMT: Trail Making Test; TUG​: Timed-Up-and-Go; USD: United 
States Dollars.

Acknowledgements
Not applicable.

Authors’ contributions
CW, SA, LB contributed to concept generation, literature review, manuscript 
development and refinement. The author(s) read and approved the final 
manuscript.

Funding
No funding was provided for development of this manuscript.

Availability of data and materials
All data generated or analyzed during this study are included in this published 
article.

Declarations

Ethics approval and consent to participate
This article did not require ethical approval and/or consent to participate, 
being a Masterclass article.

Consent for publication
This article is original, none of the data in our manuscript have been previ-
ously published, nor is our manuscript under consideration by another journal.
We agree to the terms of the BioMed Central Copyright and License 
Agreement.

Competing interests
CW and SA are co-principals in the company HOP-UP-PT, LLC based in Ches-
terfield Township, Michigan, USA.

Received: 17 January 2022   Accepted: 3 June 2022

References
	1.	 World Health Organization. Falls. Available from: https://​www.​who.​int/​

news-​room/​fact-​sheets/​detail/​falls. [Internet] 2021. [updated 2021 Apr 
26, cited 2022 Mar 22]

	2.	 Burns ER, Stevens JA, Lee R. The direct costs of fatal and non-fatal falls 
among older adults—United States. J Saf Res. 2016;58:99–103. https://​
doi.​org/​10.​1016/j.​jsr.​2016.​05.​001.

	3.	 World Health Organization. Integrated care for older people: guidelines 
on community-level interventions to manage declines in intrinsic capac-
ity. Geneva: World Health Organization; 2017. https://​apps.​who.​int/​iris/​
handle/​10665/​258981. [Cited 2022 Mar 22].

	4.	 Stubbs B, Patchay S, Soundy A, Schofield P. The avoidance of activi-
ties due to fear of falling contributes to sedentary behavior among 
community-dwelling older adults with chronic musculoskeletal pain: a 
multisite observational study. Pain Med. 2014;15(11):1861–71. https://​doi.​
org/​10.​1111/​pme.​12570.

	5.	 Sakurai R, Fujiwara Y, Yasunaga M, Suzuki H, Sakuma N, Imanaka K, et al. Older 
adults with fear of falling show deficits in motor imagery of gait. J Nutr Health 
Aging. 2017;21(6):721–6. https://​doi.​org/​10.​1007/​s12603-​016-​0811-1.

	6.	 Bergen G, Stevens MR, Burns ER. Falls and fall injuries among adults 
aged≥ 65 years-United States, 2014. MMWR Morb Mortal Wkly Rep. 
2016;65(37):993–8. https://​doi.​org/​10.​15585/​mmwr.​mm653​7a2.

	7.	 National Center for Injury Prevention and Control. Web–based Injury 
Statistics Query and Reporting System (WISQARS). Atlanta: Centers for 
Disease Control and Prevention; 2019. Available from: https://​www.​cdc.​
gov/​injury/​wisqa​rs/. [Cited 2022 Mar 22]

	8.	 Wiles JL, Leibing A, Guberman N, Reeve J, Allen RES. The meaning of 
“aging in place” to older people. Gerontologist. 2012;52(3):357–66. 
https://​doi.​org/​10.​1093/​geront/​gnr098.

	9.	 Rowe JW, Kahn RL. Successful aging. Gerontologist. 1997;37(4):433–40. 
https://​doi.​org/​10.​1093/​geront/​37.4.​433.

	10.	 Rowe JW, Kahn RL. Successful aging 2.0: Conceptual expansions for the 
21st century. J Gerontol B Psychol Sci Soc Sci. 2015;70(4):593–6. https://​
doi.​org/​10.​1093/​geronb/​gbv025.

	11.	 Foster L, Walker A. Active and Successful Aging: A European Policy Perspective. 
Gerontologist. 2015;55(1):83–90. https://​doi.​org/​10.​1093/​geront/​gnu028.

	12.	 Pilotto A, Cella A, Pilotto A, Daragjati J, Veronese N, Musacchio C, et al. 
Three decades of comprehensive geriatric assessment: evidence coming 
from different healthcare settings and specific clinical conditions. J Am 
Med Dir Assoc. 2017;18(2):192. e1–192. e11. https://​doi.​org/​10.​1016/j.​
jamda.​2016.​11.​004.

	13.	 Theou O, Rockwood MRH, Mitnitski A, Rockwood K. Disability and co-
morbidity in relation to frailty: How much do they overlap? Arch Gerontol 
Geriatr. 2012;55(2):e1–8. https://​doi.​org/​10.​1016/j.​archg​er.​2012.​03.​001.

	14.	 Groll DL, To T, Bombardier C, Wright JG. The development of a comor-
bidity index with physical function as the outcome. J Clin Epidemiol. 
2005;58(6):595–602. https://​doi.​org/​10.​1016/j.​jclin​epi.​2004.​10.​018.

	15.	 Kabboord AD, van Eijk M, van Dingenen L, Wouters M, Koet M, van Balen 
R, et al. Reliability and usability of a weighted version of the functional 
comorbidity index. Clin Interv Aging. 2019;14:289–99. https://​doi.​org/​10.​
2147/​CIA.​S1851​12.

	16.	 Kabboord AD, Godfrey D, Gordon AL, Gladman JRF, van Eijk M, van Balen 
R, et al. The modified functional comorbidity index performed better 
than the Charlson index and original functional comorbidity index in 
predicting functional outcome in geriatric rehabilitation: A prospective 
observational study. BMC Geriatr. 2020;20(1):114. https://​doi.​org/​10.​1186/​
s12877-​020-​1498-z.

	17.	 Formiga F, Moreno-Gonzalez R, Chivite D, Franco J, Montero A, Corbella 
X. High comorbidity, measured by the Charlson Comorbidity Index, 
associates with higher 1-year mortality risks in elderly patients expe-
riencing a first acute heart failure hospitalization. Aging Clin Exp Res. 
2018;30(8):927–33. https://​doi.​org/​10.​1007/​s40520-​017-​0853-1.

	18.	 Brusselaers N, Lagergren J. The Charlson comorbidity index in registry-
based research. Methods Inf Med. 2017;56(05):401–6. https://​doi.​org/​10.​
3414/​ME17-​01-​0051.

	19.	 Bromfield S, Muntner P. High Blood Pressure: The Leading Global 
Burden of Disease Risk Factor and the Need for Worldwide Prevention 
Programs. Curr Hypertens Rep. 2013;15(3):134–6. https://​doi.​org/​10.​1007/​
s11906-​013-​0340-9.

https://www.who.int/news-room/fact-sheets/detail/falls
https://www.who.int/news-room/fact-sheets/detail/falls
https://doi.org/10.1016/j.jsr.2016.05.001
https://doi.org/10.1016/j.jsr.2016.05.001
https://apps.who.int/iris/handle/10665/258981
https://apps.who.int/iris/handle/10665/258981
https://doi.org/10.1111/pme.12570
https://doi.org/10.1111/pme.12570
https://doi.org/10.1007/s12603-016-0811-1
https://doi.org/10.15585/mmwr.mm6537a2
https://www.cdc.gov/injury/wisqars/
https://www.cdc.gov/injury/wisqars/
https://doi.org/10.1093/geront/gnr098
https://doi.org/10.1093/geront/37.4.433
https://doi.org/10.1093/geronb/gbv025
https://doi.org/10.1093/geronb/gbv025
https://doi.org/10.1093/geront/gnu028
https://doi.org/10.1016/j.jamda.2016.11.004
https://doi.org/10.1016/j.jamda.2016.11.004
https://doi.org/10.1016/j.archger.2012.03.001
https://doi.org/10.1016/j.jclinepi.2004.10.018
https://doi.org/10.2147/CIA.S185112
https://doi.org/10.2147/CIA.S185112
https://doi.org/10.1186/s12877-020-1498-z
https://doi.org/10.1186/s12877-020-1498-z
https://doi.org/10.1007/s40520-017-0853-1
https://doi.org/10.3414/ME17-01-0051
https://doi.org/10.3414/ME17-01-0051
https://doi.org/10.1007/s11906-013-0340-9
https://doi.org/10.1007/s11906-013-0340-9


Page 11 of 12Wilson et al. Archives of Physiotherapy           (2022) 12:17 	

	20.	 Severin R, Sabbahi A, Albarrati A, Phillips SA, Arena S. Blood Pressure 
Screening by Outpatient Physical Therapists: A Call to Action and Clinical 
Recommendations. Phys Ther. 2020;100(6):1008–19. https://​doi.​org/​10.​
1093/​ptj/​pzaa0​34.

	21.	 Millar AL, Village D, King T, McKenzie G, Lee J, Lopez C. Heart Rate and 
Blood Pressure Assessment by Physical Therapists in the Outpatient 
Setting-An Observational Study. Cardiopulm Phys Ther J. 2016;27(3):90–5. 
https://​doi.​org/​10.​1097/​CPT.​00000​00000​000033.

	22.	 Fryar CD. Hypertension prevalence and control among adults: United 
States, 2015–2016. Hyattsville, MD: Department of Health and Human 
Services, Centers for Disease Control and Prevention, National Center for 
Health Statistics; 2017.

	23.	 Arena SK, Drouin JS, Thompson KA, Black ER, Peterson EL. Prevalence of 
Pre-hypertension and Hypertension Blood Pressure Readings Among 
Individuals Managed by Physical Therapists in the Home Care Setting: A 
Descriptive Study. Cardiopulm Phys Ther J. 2014;25(1):18–22. https://​doi.​
org/​10.​1097/​01823​246-​20140​3000-​00005.

	24.	 Whelton PK, Carey RM, Aronow WS, Casey DE, Collins KJ, Dennison Him-
melfarb C, et al. 2017 ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/ASH/ASPC/
NMA/PCNA Guideline for the Prevention, Detection, Evaluation, and 
Management of High Blood Pressure in Adults: A Report of the American 
College of Cardiology/American Heart Association Task Force on Clinical 
Practice Guidelines. J Am Coll Cardiol. 2018;71(19):e127–248. https://​doi.​
org/​10.​1016/j.​jacc.​2017.​11.​006.

	25.	 Arena SK, Peterson E. Impact of a Blood Pressure Practice Initiative on 
Attitude, Practice Behavior, and Knowledge Among Outpatient Reha-
bilitation Providers: An Observational Study. Cardiopulm Phys Ther J. 
2020;31(2):47–56. https://​doi.​org/​10.​1097/​CPT.​00000​00000​000111.

	26.	 Huang AR, Mallet L, Rochefort CM, Eguale T, Buckeridge DL, Tamblyn R. 
Medication-Related Falls in the Elderly: Causative Factors and Preven-
tive Strategies. Drugs Aging. 2012;29(5):359–76. https://​doi.​org/​10.​2165/​
11599​460-​00000​0000-​00000.

	27.	 Arena SK, Rataj J, Thompson M, Peterson EL, Bennis S. Medications and 
fall risk indicators among patients case-managed by physical therapists. 
Home Healthc Now. 2015;33(2):96–102. https://​doi.​org/​10.​1097/​NHH.​
00000​00000​000185.

	28.	 Centers for Disease Control and Prevention. STEADI Algorithm. Atlanta: 
Centers for Disease Control and Prevention; 2019. Available from: https://​
www.​cdc.​gov/​steadi/​pdf/​STEADI-​Algor​ithm-​508.​pdf. [Cited 2022 Mar 22]

	29.	 Fick DM, Semla TP, Beizer J, Brandt N, Dombrowski R, DuBeau CE, et al. 
American Geriatrics Society 2015 Updated Beers Criteria for Poten-
tially Inappropriate Medication Use in Older Adults. J Am Geriatr Soc. 
2015;63(11):2227–46. https://​doi.​org/​10.​1111/​jgs.​13702.

	30.	 Fischer BL, Gleason CE, Gangnon RE, Janczewski J, Shea T, Mahoney JE. 
Declining Cognition and Falls: Role of Risky Performance of Everyday 
Mobility Activities. Phys Ther. 2014;94(3):355–62. https://​doi.​org/​10.​2522/​
ptj.​20130​195.

	31.	 Marioni RE, Chatfield M, Brayne C, Matthews FE. The reliability of 
assigning individuals to cognitive states using the Mini Mental-State 
Examination: A population-based prospective cohort study. BMC Med 
Res Methodol. 2011;11(1):127. https://​doi.​org/​10.​1186/​1471-​2288-​11-​127.

	32.	 Mitchell AJ. The mini-mental state examination (MMSE): An update on its 
diagnostic validity for cognitive disorders. In: Larner A, editor. Cognitive 
Screening Instruments: Springer; 2013. p. 15–46. https://​doi.​org/​10.​1007/​
97814​47124​528_2.

	33.	 Borson S, Scanlan J, Brush M, Vitaliano P, Dokmak A. The Mini-Cog: a cog-
nitive “vital signs” measure for dementia screening in multi-lingual elderly. 
Int J Geriat Psychiatry. 2000;15(11):1021–7 https://​doi.​org/​10.​1002/​1099-​
1166(200011)​15:​11<​1021::​AID-​GPS23​4>3.​0.​CO;2-6.

	34.	 Ciolek CH, Lee SY. Cognitive Issues in the Older Adult. In: Avers D, Wong R, 
editors. Guccione’s Geriatric Physical Therapy. 4th ed: Mosby; 2020. p. 425–52.

	35.	 Iaboni A, Flint AJ. The Complex Interplay of Depression and Falls in Older 
Adults: A Clinical Review. Am J Geriatr Psychiatry. 2013;21(5):484–92. 
https://​doi.​org/​10.​1016/j.​jagp.​2013.​01.​008.

	36.	 Lesher EL, Berryhill JS. Validation of the geriatric depression scale-short 
form among inpatients. J Clin Psychol. 1994;50(2):256–60 https://​doi.​org/​
10.​1002/​1097-​4679(199403)​50:​2<​256::​AID-​JCLP2​27050​0218>3.​0.​CO;2-E.

	37.	 Park S-C, Lee H-Y, Lee D-W, Hahn S-W, Park S-H, Kim YJ, et al. Screen-
ing for depressive disorder in elderly patients with chronic physical 
diseases using the patient health questionnaire-9. Psychiatry Investig. 
2017;14(3):306–13. https://​doi.​org/​10.​4306/​pi.​2017.​14.3.​306.

	38.	 Ingman M, Bezner JR, Black B, Vaughan PW. Development and Reliability 
of the Physical Therapy Healthy Lifestyle Appraisal: A New Assessment 
Tool to Guide Behavior Change. Cardiopulm Phys Ther J. 2022;33(2). 
https://​doi.​org/​10.​1097/​CPT.​00000​00000​000191.

	39.	 Prochaska JO. Transtheoretical model of behavior change. Encyclopedia 
of Behavioral Medicine. Springer. 2013;1997–2000. https://​doi.​org/​10.​
1007/​978-1-​4419-​1005-9_​70.

	40.	 Rodríguez-Mañas L, Féart C, Mann G, Viña J, Chatterji S, Chodzko-Zajko W, 
et al. Searching for an operational definition of frailty: A Delphi method 
based consensus statement. the frailty operative definition-consensus 
conference project. J Gerontol A Biol Sci Med Sci. 2013;68(1):62–7. https://​
doi.​org/​10.​1093/​gerona/​gls119.

	41.	 Fried LP, Tangen CM, Walston J, Newman AB, Hirsch C, Gottdiener J, et al. 
Frailty in older adults: evidence for a phenotype. J Gerontol A Biol Sci 
Med Sci. 2001;56(3):M146–57. https://​doi.​org/​10.​1093/​gerona/​56.3.​m146.

	42.	 Rockwood K, Song X, MacKnight C, Bergman H, Hogan DB, McDowell I, 
et al. A global clinical measure of fitness and frailty in elderly people. Can 
Med Assoc J. 2005;173(5):489–95. https://​doi.​org/​10.​1503/​cmaj.​050051.

	43.	 Rockwood K, Theou O. Using the clinical frailty scale in allocating scarce 
health care resources. Can Geriatr J. 2020;23(3):254–9. https://​doi.​org/​10.​
5770/​CGJ.​23.​463.

	44.	 Volpato S, Cavalieri M, Sioulis F, Guerra G, Maraldi C, Zuliani G, et al. Predic-
tive value of the Short Physical Performance Battery following hospitali-
zation in older patients. J Gerontol A Biol Sci Med Sci. 2011;66(1):89–96. 
https://​doi.​org/​10.​1093/​gerona/​glq167.

	45.	 Barry E, Galvin R, Keogh C, Horgan F, Fahey T. Is the Timed Up and Go test 
a useful predictor of risk of falls in community dwelling older adults: A 
systematic review and meta- analysis. BMC Geriatr. 2014;14(1):14. https://​
doi.​org/​10.​1186/​1471-​2318-​14-​14.

	46.	 Kuo Y-L. The influence of chair seat height on the performance of 
community-dwelling older adults’ 30-second chair stand test. Aging Clin 
Exp Res. 2013;25(3):305–9. https://​doi.​org/​10.​1007/​s40520-​013-​0041-x.

	47.	 Southerland LT, Kloos AD, Slattery L, Tan Y, Young G, Rosenthal J, et al. 
Accuracy of the 4-Stage Balance Test and Sensor-Based Trunk Sway as Fall 
Risk Assessment Tools in the Emergency Department. J Acute Care Phys 
Ther. 2020;12(2):79–87. https://​doi.​org/​10.​1097/​JAT.​00000​00000​000150.

	48.	 Mielenz TJ, Kannoth S, Jia H, Pullyblank K, Sorensen J, Estabrooks P, et al. 
Evaluating a Two-Level vs. Three-Level Fall Risk Screening Algorithm for 
Predicting Falls Among Older Adults. Front. Public Health. 2020;8:373. 
https://​doi.​org/​10.​3389/​fpubh.​2020.​00373.

	49.	 Center for Medicare and Medicaid Services. Outcome and Assessment Infor-
mation Set OASIS-D Guidance Manual. Section J1900. Washington: Center 
for Medicare and Medicaid Services; 2019. Available from: https://​www.​cms.​
gov/​Medic​are/​Quali​ty-​Initi​atives-​Patie​nt-​Asses​sment-​Instr​uments/​HomeH​
ealth​Quali​tyIni​ts/​Downl​oads/​OASIS-D-​Guida​nce-​Manual-​final.​pdf. [Cited 
2022 Mar 22]

	50.	 Gazibara T, Kurtagic I, Kisic-Tepavcevic D, Nurkovic S, Kovacevic N, Gazibara T, 
et al. Falls, risk factors and fear of falling among persons older than 65 years of 
age. Psychogeriatrics. 2017;17(4):215–23. https://​doi.​org/​10.​1111/​psyg.​12217.

	51.	 Dewan N, MacDermid JC. Fall Efficacy Scale - International (FES-I). Aust J 
Phys. 2014;60(1):60. https://​doi.​org/​10.​1016/j.​jphys.​2013.​12.​014.

	52.	 Hill KD, Schwarz JA, Kalogeropoulos AJ, Gibson SJ. Fear of falling revisited. 
Arch Phys Med Rehabil. 1996;77(10):1025–9. https://​doi.​org/​10.​1016/​s0003-​
9993(96)​90063-5.

	53.	 Delbaere K, Close JCT, Mikolaizak AS, Sachdev PS, Brodaty H, Lord SR. The 
Falls Efficacy Scale International (FES-I). A comprehensive longitudinal 
validation study. Age Ageing. 2010;39(2):210–6. https://​doi.​org/​10.​1093/​
ageing/​afp225.

	54.	 Mortazavi H, Tabatabaeichehr M, Taherpour M, Masoumi M. Relationship 
between home safety and prevalence of falls and fear of falling among 
elderly people: a cross-sectional study. Mater Soc. 2018;30(2):103. https://​
doi.​org/​10.​5455/​msm.​2018.​30.​103-​107.

	55.	 Vu T-V, Mackenzie L. The inter-rater and test-retest reliability of the Home 
Falls and Accidents Screening Tool. Aust Occup Ther J. 2012;59(3):235–42. 
https://​doi.​org/​10.​1111/j.​1440-​1630.​2012.​01012.x.

	56.	 Mackenzie L, Byles J. Scoring the home falls and accidents screening tool for 
health professionals (HOME FAST-HP): Evidence from one epidemiological 
study. Aust Occup Ther J. 2018;65(5). https://​doi.​org/​10.​1111/​1440-​1630.​12467.

	57.	 Hassani Mehraban A, MacKenzie LA, Byles JE. A self-report home environ-
ment screening tool identified older women at risk of falls. J Clin Epidemiol. 
2011;64(2). https://​doi.​org/​10.​1016/j.​jclin​epi.​2010.​02.​013.

https://doi.org/10.1093/ptj/pzaa034
https://doi.org/10.1093/ptj/pzaa034
https://doi.org/10.1097/CPT.0000000000000033
https://doi.org/10.1097/01823246-201403000-00005
https://doi.org/10.1097/01823246-201403000-00005
https://doi.org/10.1016/j.jacc.2017.11.006
https://doi.org/10.1016/j.jacc.2017.11.006
https://doi.org/10.1097/CPT.0000000000000111
https://doi.org/10.2165/11599460-000000000-00000
https://doi.org/10.2165/11599460-000000000-00000
https://doi.org/10.1097/NHH.0000000000000185
https://doi.org/10.1097/NHH.0000000000000185
https://www.cdc.gov/steadi/pdf/STEADI-Algorithm-508.pdf
https://www.cdc.gov/steadi/pdf/STEADI-Algorithm-508.pdf
https://doi.org/10.1111/jgs.13702
https://doi.org/10.2522/ptj.20130195
https://doi.org/10.2522/ptj.20130195
https://doi.org/10.1186/1471-2288-11-127
https://doi.org/10.1007/9781447124528_2
https://doi.org/10.1007/9781447124528_2
https://doi.org/10.1002/1099-1166(200011)15:11%3c1021::AID-GPS234%3e3.0.CO;2-6
https://doi.org/10.1002/1099-1166(200011)15:11%3c1021::AID-GPS234%3e3.0.CO;2-6
https://doi.org/10.1016/j.jagp.2013.01.008
https://doi.org/10.1002/1097-4679(199403)50:2%3c256::AID-JCLP2270500218%3e3.0.CO;2-E
https://doi.org/10.1002/1097-4679(199403)50:2%3c256::AID-JCLP2270500218%3e3.0.CO;2-E
https://doi.org/10.4306/pi.2017.14.3.306
https://doi.org/10.1097/CPT.0000000000000191
https://doi.org/10.1007/978-1-4419-1005-9_70
https://doi.org/10.1007/978-1-4419-1005-9_70
https://doi.org/10.1093/gerona/gls119
https://doi.org/10.1093/gerona/gls119
https://doi.org/10.1093/gerona/56.3.m146
https://doi.org/10.1503/cmaj.050051
https://doi.org/10.5770/CGJ.23.463
https://doi.org/10.5770/CGJ.23.463
https://doi.org/10.1093/gerona/glq167
https://doi.org/10.1186/1471-2318-14-14
https://doi.org/10.1186/1471-2318-14-14
https://doi.org/10.1007/s40520-013-0041-x
https://doi.org/10.1097/JAT.0000000000000150
https://doi.org/10.3389/fpubh.2020.00373
https://www.cms.gov/Medicare/Quality-Initiatives-Patient-Assessment-Instruments/HomeHealthQualityInits/Downloads/OASIS-D-Guidance-Manual-final.pdf
https://www.cms.gov/Medicare/Quality-Initiatives-Patient-Assessment-Instruments/HomeHealthQualityInits/Downloads/OASIS-D-Guidance-Manual-final.pdf
https://www.cms.gov/Medicare/Quality-Initiatives-Patient-Assessment-Instruments/HomeHealthQualityInits/Downloads/OASIS-D-Guidance-Manual-final.pdf
https://doi.org/10.1111/psyg.12217
https://doi.org/10.1016/j.jphys.2013.12.014
https://doi.org/10.1016/s0003-9993(96)90063-5
https://doi.org/10.1016/s0003-9993(96)90063-5
https://doi.org/10.1093/ageing/afp225
https://doi.org/10.1093/ageing/afp225
https://doi.org/10.5455/msm.2018.30.103-107
https://doi.org/10.5455/msm.2018.30.103-107
https://doi.org/10.1111/j.1440-1630.2012.01012.x
https://doi.org/10.1111/1440-1630.12467
https://doi.org/10.1016/j.jclinepi.2010.02.013


Page 12 of 12Wilson et al. Archives of Physiotherapy           (2022) 12:17 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	58.	 Ruiz S, Snyder LP, Rotondo C, Cross-Barnet C, Colligan EM, Giuriceo K. 
Innovative home visit models associated with reductions in costs, hospi-
talizations, and emergency department use. Health Aff. 2017;36(3):425–32. 
https://​doi.​org/​10.​1377/​hltha​ff.​2016.​1305.

	59.	 Szanton SL, Leff B, Wolff JL, Roberts L, Gitlin LN. Home-based care program 
reduces disability and promotes aging in place. Health Aff. 2016;35(9):1558–
63. https://​doi.​org/​10.​1377/​hltha​ff.​2016.​0140.

	60.	 Barnett LM, van Beurden E, Eakin EG, Beard J, Dietrich U, Newman B. 
Program sustainability of a community-based intervention to prevent falls 
among older Australians. Health Promot Int. 2004;19(3). https://​doi.​org/​10.​
1093/​heapro/​dah302.

	61.	 Beard J, Rowell D, Scott D, van Beurden E, Barnett L, Hughes K, et al. 
Economic analysis of a community-based falls prevention program. Public 
Health. 2006;120(8):742–51. https://​doi.​org/​10.​1016/j.​puhe.​2006.​04.​011.

	62.	 Kempton A, van Beurden E, Sladden T, Garner E, Beard J. Older people 
can stay on their feet: final results of a community-based falls prevention 
programme. Health Promot Int. 2000;15(1). https://​doi.​org/​10.​1093/​heapro/​
15.1.​27.

	63.	 Arena SK, Wilson CM, Boright L, Peterson E. Impact of the HOP-UP-PT 
program on older adults at risk to fall: a randomized controlled trial. BMC 
Geriatr. 2021;21(1). https://​doi.​org/​10.​1186/​s12877-​021-​02450-0.

	64.	 Wilson CM, Arena SK, Adcock K, Colling D. A Home-Based Older Person 
Upstreaming Prevention Physical Therapy (HOP-UP-PT) Program Utilizing 
Community Partnership Referrals. Home Healthc Now. 2019;37(2). https://​
doi.​org/​10.​1097/​NHH.​00000​00000​000716.

	65.	 World Physiotherapy. Policy statement: Direct access and patient/client self-
referral to physical therapy. London: World Physiotherapy; 2019. Available 
from: https://​world.​physio/​policy/​ps-​direct-​access. [Updated 2019 May, 
cited 2022 Mar 22]

	66.	 Arena SK, Wilson CM, Peterson E. Targeted Population Health Utilizing Direct 
Referral to Home-Based Older Person Upstreaming Prevention Physical 
Therapy From a Community-Based Senior Center. Cardiopulm Phys Ther J. 
2020;31(1):11–21. https://​doi.​org/​10.​1097/​CPT.​00000​00000​000131.

	67.	 Wilson C, Arena SK, Starceski R, Swanson K. Older Adults’ Outcomes and 
Perceptions after Participating in the HOP-UP-PT Program: A Prospective 
Descriptive Study. Home Healthc Now. 2020;38(2):86–91. https://​doi.​org/​10.​
1097/​NHH.​00000​00000​000843.

	68.	 Sherrington C, Michaleff ZA, Fairhall N, Paul SS, Tiedemann A, Whitney J, 
et al. Exercise to prevent falls in older adults: An updated systematic review 
and meta-analysis. Brit J Sports Med. 2017;51(24):1750–8. https://​doi.​org/​10.​
1136/​bjspo​rts-​2016-​096547.

	69.	 Hanley A, Silke C, Murphy J. Community-based health efforts for the preven-
tion of falls in the elderly. Clin Interv Aging. 2011;6:19. https://​doi.​org/​10.​
2147/​CIA.​S9489.

	70.	 Skelton D, Dinan S, Campbell M, Rutherford O. Tailored group exercise (Falls 
Management Exercise—FaME) reduces falls in community-dwelling older 
frequent fallers (an RCT). Age Ageing. 2005;34(6):636–9. https://​doi.​org/​10.​
1093/​ageing/​afi174.

	71.	 Davis JC, Robertson MC, Ashe MC, Liu-Ambrose T, Khan KM, Marra CA. Does 
a home-based strength and balance programme in people aged ≥80 years 
provide the best value for money to prevent falls? A systematic review of 
economic evaluations of falls prevention interventions. Brit J Sports Med. 
2010;44(2):80–9. https://​doi.​org/​10.​1093/​ageing/​afq102.

	72.	 Thomas S, Mackintosh S, Halbert J. Does the ‘Otago exercise programme’ 
reduce mortality and falls in older adults?: a systematic review and meta-
analysis. Age Ageing. 2010;39(6):681–7. https://​doi.​org/​10.​1093/​ageing/​
afq102.

	73.	 Beato M, Dawson N, Svien L, Wharton T. Examining the Effects of an Otago-
Based Home Exercise Program on Falls and Fall Risks in an Assisted Living 
Facility. J Geriatr Phys Ther. 2019;42(4):224–9. https://​doi.​org/​10.​1519/​JPT.​
00000​00000​000190.

	74.	 Chiu H-L, Yeh T-T, Lo Y-T, Liang P-J, Lee S-C. The effects of the Otago Exercise 
Programme on actual and perceived balance in older adults: A meta-anal-
ysis. PLoS One. 2021;16(8):e0255780. https://​doi.​org/​10.​1371/​journ​al.​pone.​
02557​80.

	75.	 Burke BL, Arkowitz H, Menchola M. The Efficacy of Motivational Interview-
ing: A Meta-Analysis of Controlled Clinical Trials. J Consult Clin Psychol. 
2003;71(5):843–61. https://​doi.​org/​10.​1037/​0022-​006X.​71.5.​843.

	76.	 Miller WR. Motivational interviewing with problem drinkers. Behav Cogn 
Psychother. 1983;11(2):147–72. https://​doi.​org/​10.​1017/​S0141​34730​00065​83.

	77.	 Pignataro RM, Huddleston J. The Use of Motivational Interviewing in Physi-
cal Therapy Education and Practice: Empowering Patients Through Effective 
Self-Management. J Phys Ther Educ. 2015;29(2):62–71. https://​doi.​org/​10.​
1097/​00001​416-​20152​9020-​00009.

	78.	 Miller WR, Rollnick S. Motivational interviewing: preparing people for 
change. 2nd ed. New York: Guilford Press; 2002.

	79.	 Arkkukangas M, Söderlund A, Eriksson S, Johansson A-C. One-Year 
Adherence to the Otago Exercise Program With or Without Motivational 
Interviewing in Community-Dwelling Older Adults. J Aging Phys Act. 
2018;26(3):390–5. https://​doi.​org/​10.​1123/​japa.​2017-​0009.

	80.	 Vargemidis D, Gerling K, Leuven K, vanden Abeele V, Geurts L, Vanden 
Abeele V, et al. Wearable Physical Activity Tracking Systems for Older Adults-
A Systematic Review. ACM Trans Comput Healthcare. 2020, 2020;1(25) 
Available from. https://​doi.​org/​10.​1145/​34025​23.

	81.	 Cooper C, Gross A, Brinkman C, Pope R, Allen K, Hastings S, et al. The impact 
of wearable motion sensing technology on physical activity in older adults. 
Exp Gerontol. 2018;2(112):9–19. https://​doi.​org/​10.​1016/J.​EXGER.​2018.​08.​
002.

	82.	 Carnemolla P, Bridge C. A scoping review of home modification interven-
tions – Mapping the evidence base. Indoor Built Environ. 2020;29(3):299–
310. https://​doi.​org/​10.​1177/​14203​26X18​761112.

	83.	 Clarke P, Gallagher NA. Optimizing mobility in later life: The role of the 
urban built environment for older adults aging in place. J Urban Health. 
2013;90(6):997–1009. https://​doi.​org/​10.​1007/​s11524-​013-​9800-4.

	84.	 Martín-Borràs C, Giné-Garriga M, Puig-Ribera A, Martín C, Solà M, Cuesta-
Vargas AI. A new model of exercise referral scheme in primary care: is the 
effect on adherence to physical activity sustainable in the long term? A 
15-month randomised controlled trial. BMJ Open. 2018;8:17211. https://​doi.​
org/​10.​1136/​bmjop​en-​2017-​017211.

	85.	 Boissonnault WG, Ross MD. Physical Therapists Referring Patients to Physi-
cians: A Review of Case Reports and Series. J Orthop Sports Phys Ther. 
2012;42(5):446–54. https://​doi.​org/​10.​2519/​jospt.​2012.​3890.

	86.	 World Health Organization. Ageing and Health. Geneva: World Health 
Organization; 2021. Available from: https://​www.​who.​int/​news-​room/​fact-​
sheets/​detail/​ageing-​and-​health. [Updated 2021 Oct 4, cited 2022 Mar 22]

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1377/hlthaff.2016.1305
https://doi.org/10.1377/hlthaff.2016.0140
https://doi.org/10.1093/heapro/dah302
https://doi.org/10.1093/heapro/dah302
https://doi.org/10.1016/j.puhe.2006.04.011
https://doi.org/10.1093/heapro/15.1.27
https://doi.org/10.1093/heapro/15.1.27
https://doi.org/10.1186/s12877-021-02450-0
https://doi.org/10.1097/NHH.0000000000000716
https://doi.org/10.1097/NHH.0000000000000716
https://world.physio/policy/ps-direct-access
https://doi.org/10.1097/CPT.0000000000000131
https://doi.org/10.1097/NHH.0000000000000843
https://doi.org/10.1097/NHH.0000000000000843
https://doi.org/10.1136/bjsports-2016-096547
https://doi.org/10.1136/bjsports-2016-096547
https://doi.org/10.2147/CIA.S9489
https://doi.org/10.2147/CIA.S9489
https://doi.org/10.1093/ageing/afi174
https://doi.org/10.1093/ageing/afi174
https://doi.org/10.1093/ageing/afq102
https://doi.org/10.1093/ageing/afq102
https://doi.org/10.1093/ageing/afq102
https://doi.org/10.1519/JPT.0000000000000190
https://doi.org/10.1519/JPT.0000000000000190
https://doi.org/10.1371/journal.pone.0255780
https://doi.org/10.1371/journal.pone.0255780
https://doi.org/10.1037/0022-006X.71.5.843
https://doi.org/10.1017/S0141347300006583
https://doi.org/10.1097/00001416-201529020-00009
https://doi.org/10.1097/00001416-201529020-00009
https://doi.org/10.1123/japa.2017-0009
https://doi.org/10.1145/3402523
https://doi.org/10.1016/J.EXGER.2018.08.002
https://doi.org/10.1016/J.EXGER.2018.08.002
https://doi.org/10.1177/1420326X18761112
https://doi.org/10.1007/s11524-013-9800-4
https://doi.org/10.1136/bmjopen-2017-017211
https://doi.org/10.1136/bmjopen-2017-017211
https://doi.org/10.2519/jospt.2012.3890
https://www.who.int/news-room/fact-sheets/detail/ageing-and-health
https://www.who.int/news-room/fact-sheets/detail/ageing-and-health

	State of the Art Physiotherapist-Led Approaches to Safe Aging in Place
	Abstract 
	Introduction: 
	Purpose and importance to practice: 
	Conclusion: 

	Background
	Assesment
	Comorbidities
	Polypharmacymedication
	Cognition and depression
	Healthy behaviors and readiness for change
	Frailty
	Functional outcome, balance, and fall measures
	Falls
	Falls efficacy
	Home safety

	Care delivery models
	HOP-UP-PT as a case example
	Otago exercise program
	Motivational interviewing
	Wearable Activity Monitor
	Home blood pressure monitoring
	Home modification recommendations
	Community reintegration
	Referrals

	Conclusion
	Acknowledgements
	References


