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Abstract

Background: Evidence-based multifactorial fall prevention interventions in

clinical practice have been less effective than expected. One plausible reason is

that older adults' engagement in fall prevention care is suboptimal.

Methods: This was a post-hoc analysis of 2403 older adults' engagement in a

multifactorial fall prevention intervention in the Strategies to Reduce Injuries

and Develop Confidence in Elders (STRIDE) pragmatic trial. Based on the

direct clinical care level of the Patient and Family Continuum of Engagement

(CE) framework, three indicators of progressively interactive engagement were

assessed: (1) Consultation (receiving information), (2) Involvement (prioritizing

risks), and (3) Partnership (identifying prevention actions). Drop off at each

step was determined as well as predictors of engagement.

Results: The participants' engagement waned with increasingly interactive

CE domains. Although all participants received information about their

positive fall risk factors (consultation) and most (51%–96%) prioritized them

(involvement), fewer participants (33%–55%) identified fall prevention

actions (partnership) for most of their risk factors, except for strength gait

or balance problems (95%). More participants (70%) identified home exer-

cises than other actions. Finally, fall prevention actions were identified

more commonly among participants who received two visits compared to

one (OR = 2.33 [95% CI, 2.06–2.64]), were ≥80 years old (OR = 1.83 [95%

CI, 1.51–2.23]), and had fewer fall risk factors (OR = 0.90 [95% CI,

0.83–0.99]).
Conclusions: The drop-off in participants' engagement based on the level of

their interaction with clinicians suggests that future multifactorial fall preven-

tion interventions need to be more focused on interactive patient-clinician

partnerships that help older adults increase and maintain fall prevention

actions. Our analyses suggest that more frequent contact with clinicians and
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more monitoring of the implementation and outcomes of Fall Prevention Care

Plans could potentially improve engagement and help older adults maintain

fall prevention actions.
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INTRODUCTION

Falls are the leading cause of injury and injury-related deaths
among older adults.1,2 Clinical trials have shown that multi-
factorial fall prevention interventions are efficacious in
reducing older adults' falls and injuries, yet their effectiveness
in clinical settings has been less than expected.3–5 As these
interventions are complex and often require multiple new
actions and sustained changes in behavior,6,7 one possible
reason for this translational gap is that older adults cannot or
do not engage in fall prevention interventions to the extent
required for effectiveness. Prior research in this field has
addressed older adults' perspectives on fall prevention,8–10

factors associated with prioritizing fall risk,6 the influence of
beliefs and attitudes on fall prevention actions,11 and imple-
mentation barriers.12 Exploring older adults' engagement in
multifactorial interventions may provide insight about how
to close the translational gap between evidence from efficacy
trials of fall prevention interventions and their effectiveness
in real-world clinical settings.

In 2014, the Patient-Centered Outcomes Research
Institute (PCORI) and the National Institute on Aging
funded a multi-site, pragmatic, cluster-randomized trial:
Strategies to Reduce Injuries and Develop Confidence in
Elders (STRIDE)13to compare the effectiveness of two fall
prevention interventions delivered in primary care set-
tings. The first was a multifactorial falls prevention inter-
vention comprised of assessments for risk factors of
fall-relatedinjuries and the development of person-centered
Fall Prevention Care Plans. The second intervention was
enhanced usual care that informed primary care pro-
viders when patients were at higher risk and provided
links to recommended CDC STEADI resources to reduce
fall risk.14 As previously reported,4 the most common risk
factors for fall-related injuries among intervention partic-
ipants were problems with strength, gait, balance, osteo-
porosis or insufficient vitamin D intake, and vision
impairment. Compared to enhanced usual care, the
STRIDE's multifactorial intervention was associated with
an 8% reduction (p = 0.25) in the primary outcome of
adjudicated serious fall injuries and a 10% reduction
(p = 0.004) in the secondary outcome of time to first self-
reported fall injury.4 However, previous analyses have
not investigated participants' engagement in the multifac-
torial intervention and each of their positive risk factors
for fall-related injuries, at each intervention visit.

Thus, we analyzed STRIDE participants' engagement in
the multifactorial fall prevention intervention guided by the
Patient and Family Continuum of Engagement
(CE) framework,15 direct care level. The CE progresses from
patients just receiving information about their condition
and benefits of treatment (consultation), to receiving encour-
agement to share their preferences and priorities (involve-
ment) and co-creating their plan of care (partnership). Thus,
the objectives of this analysis were to: (1) evaluate the CE
among STRIDE participants who received the multifactorial
fall prevention intervention; (2) describe the types of fall pre-
vention actions identified by STRIDE participants; and
(3) identify factors that are potentially associated with partic-
ipants' selection of fall prevention actions (interactive
engagement), including baseline characteristics and the
number of annual clinic visits they attended.

Key points

• All STRIDE participants received information
about their fall risk factors and relevant fall
prevention interventions and most prioritized
those risks.

• Fewer than half of STRIDE participants part-
nered with their fall care managers and inter-
disciplinary team to implement actions to
mitigate their identified risk factors.

• Further research is needed to understand the
types and dosages of engagement and health
behavior change strategies that effectively and
efficiently improve patient-clinician partner-
ships and help older adults increase and main-
tain fall prevention actions.

Why does this paper matter?

The variable engagement of older adults in
STRIDE underscores the need to improve strate-
gies that promote fall-reducing actions–beyond
receiving assessment results. Our detailed
description of engagement by fall risk factor,
annual clinic visit, and domains in the direct care
level of the Patient and Family Continuum of
Engagement model can inform such efforts.
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METHODS

Study design

This is a post-hoc analysis of STRIDE participants'
engagement in a longitudinal multifactorial fall preven-
tion intervention designed to reduce injuries from falls.
The full STRIDE pragmatic study protocol13 is available
at ClinicalTrials.gov: NCT02475850. In brief, STRIDE
included 86 primary care clinics within 10 diverse US
healthcare systems. Each primary clinic was randomized
to one of two intervention arms: the multifactorial fall
prevention intervention (n = 43) or enhanced usual care
(n = 43). Prior reports of from STRIDE include recruit-
ment16 and retention strategies,17 intervention design,18

primary and secondary outcome results,4,19 and imple-
mentation barriers.12 This post-hoc analysis focuses on
participant engagement in the multifactorial intervention
arm of STRIDE. A single central IRB approved the
STRIDE protocol and amendments. Verbal consent was
obtained from individual participants or their proxies/
caregivers, with participant assent.13

Conceptual framework

The organization of this analysis was guided by the CE
framework, which was developed in response to evidence
suggesting that patient engagement can contribute to bet-
ter quality, affordability, and health.15 In this framework,
engagement is defined as interactions between patients–

plus their families and care partners when appropriate–
and health professionals at three levels: direct clinical care,
organizational design and governance, and policymaking.
STRIDE's multifactorial fall prevention intervention
included strategies to help individuals with fall risks but
did not include strategies to change organizational designs,
governance, or policymaking. Therefore, this analysis
focuses only on the direct clinical care level of the CE
framework.

The direct clinical care level of CE has three domains
that represent progressively interactive engagement: con-
sultation, involvement, and partnership.15 Consultation is
unidirectional information from clinician to patient
about a diagnosis, treatment options, and care plans. It
was operationalized in this analysis as STRIDE partici-
pants' receipt of information about each of their risk fac-
tors for fall-related injuries and the benefits of evidence-
based interventions. Involvement refers to clinicians ask-
ing patients about their preferences regarding treatment
options and care plans. It was operationalized as STRIDE
participants communicating whether they prioritized
their positive risk factors. Partnership refers to patients
and clinicians making shared decisions about treatment
and care plans, based on individual preferences, empiri-
cal evidence, and clinical judgment. It was operationa-
lized in this analysis as STRIDE participants co-creating
their Fall Prevention Care Plans with FCMs, as evidenced
by their identification of fall prevention actions which
they intended to implement or were currently imple-
menting. Figure 1 illustrates the CE domains of progres-
sively interactive engagement in direct clinical care.

Continuum of Engagement in STRIDE: Direct Care

Indicators

Consultation

Participants receive fall
risk assessment results Participants are asked

about their preferences
& priorities related to

each positive risk, and
their preferences related

to evidence-based
interventions

Decisions about actions
targeting positive fall

risks reflect participant
preferences & priorities,

evidence, and clinical
judgement

Percent of participants who
prioritized their fall risk(s)
(yes or no, by risk factor)

Percent of participants who
reported action(s) targeting

their fall risks
(0 to 3 per risk factor)

Percent of participants who
received information about their

positive risks, including
benefits of relevent, evidence-

based interventions

• Which risks for fall-related
 injuries are positive
• Information about the
 potential consequences of
 each positive risk
• Benefits of evidence-based
 interventions for each
 positive risk

Involvement Partnership

FIGURE 1 Conceptual framework

for STRIDE participants' engagement in

the multifactorial fall prevention

intervention based on the patient and

family continuum of engagement15
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Setting and participants

The STRIDE multifactorial fall prevention intervention
was delivered by registered nurses trained as fall care
managers (FCMs) in 43 primary care practice clinics that
had no formal fall prevention programs.13 These clinics
were selected because they represent a range of rural/
urban, racial/ethnic, geographic, and academic/ nonaca-
demic diversity.

The 2403 STRIDE participants in this analysis were
community-dwelling adults who were ≥ 70 years old,
received primary care at one of the 43 primary care
clinics randomized to STRIDE's multifactorial fall pre-
vention intervention, were at risk for injurious falls,13

and received at least an initial or one of the intervention's
annual clinic visits. Three hundred and ninety-nine par-
ticipants were excluded based on the last criterion.4

Intervention

The intervention18 was comprised of an initial clinic visit
(90 min), ad-hoc follow-up phone calls, and two annual
follow-up clinic visits (60 min each) with FCMs and empha-
sized self-management and motivational interviewing prin-
ciples and practices. The initial visit and the two follow-up
annual visits included four core processes: (1) Assessment of
multiple risk factors for fall-related injuries; (2) Facilitation
of conversations about each positive risk(s) and evidence-
based interventions; (3) Co-creation of individualized Falls
Prevention Care Plans, consistent with participant priorities,
preferences, available resources, and evidence-based treat-
ment algorithms; (4) Implementation of the Fall Prevention
Care Plans. When participants did not prioritize a positive
risk factor, FCMs explored barriers and asked permission to
continue discussing the risk factor(s) during follow-up con-
versations and visits.

Follow-up after the initial clinic visit included telephone
calls and two additional annual clinic visits to facilitate the
implementation of their Fall Prevention Care Plans, reassess
risk factors, and revise Fall Prevention Care Plans.18

Data collection procedures

Trained researchers in the Yale Recruitment and Assess-
ment Center and FCMs collected data used in this analy-
sis. Yale researchers, blinded to treatment arms, collected
covariate data representing participants' baseline charac-
teristics via telephone interviews during enrollment.13

FCMs were trained to collect data representing the
intervention processes during each clinic visit (initial,
one-year follow-up, two-year follow-up), using software

designed explicitly for STRIDE.18 To improve the consis-
tency of capturing these process data, the teams of FCMs
and STRIDE intervention administrators met regularly to
review procedures and problem-solve challenges.

Outcomes

The outcomes in this analysis were indicators of partici-
pants' progressively interactive engagement in the
STRIDE multifactorial fall prevention intervention.

TABLE 1 Participant characteristics (N = 2403)

Baseline characteristics

Female sex, n (%) 1488 (61.9)

Age, mean 79.8 ± 5.7

Race

White, n (%) 2208 (91.9)

Black, n (%) 105 (4.4)

Other, n (%) 90 (3.7)

Ethnicity

Latino/Hispanic, n (%) 152 (6.3)

Highest formal education

High school graduate or less, n (%) 460 (19.1)

Some college or equivalent, n (%) 599 (24.9)

College graduate, n (%) 489 (20.3)

Post-graduate, n (%) 832 (34.6)

Unknown, n (%) 1 (0.0)

Living alone, n (%) 993 (41.3)

Financial insecurity, n (%) 298 (12.4)

Chronic conditions, mean 2.1 ± 1.3

None, n (%) 229 (9.5)

One, n (%) 631 (26.3)

>One, n (%) 1543 (64.2)

Intervention clinic visits

Received at least one intervention
clinic visit, n

2403

Received Initial clinic visit, n (%) 2392 (99.5) a

Received 1-year follow-up clinic
visit, n (%)

1886 (78.5)

Received 2-year follow-up clinic
visit, n (%)

1036 (43.1)

Received one annual clinic visit, n (%) 443 (18.4)

Received two annual clinic visits, n (%) 1009 (42.0)

Received three clinic annual visits, n (%) 951 (39.6)

Note: a = 11 participants received their first full intervention clinic visit after
being enrolled in the study for more than 11 months, and thus were not

included in the count of participants who received an “initial visit.”
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Indicators of consultation included the prevalence of
individual risk factor assessments (positive or nega-
tive) and, when positive, the receipt of the risk-specific
information. The indicator of involvement was partici-
pant prioritization of each positive risk factor (yes or
no). Indicators of partnership were the number and type
of fall prevention actions participants identified in their
Fall Prevention Care Plan for each positive and prioritized
fall risk factor. Two to five prevention action types were
defined for each fall risk factor were consistent with the
evidence-based STRIDE intervention algorithms and com-
mon participant-initiated adaptations. In addition, we cate-
gorized each action as requiring personal health behavior
change versus additional visits with other providers (spe-
cialists, primary care providers, physical therapists, occupa-
tional therapists).

Baseline variables

Baseline variables included baseline demographic and
health characteristics. Demographic variables included
age at the time of enrollment, sex (female or male),
race (Black, White, or other), ethnicity (Latino/His-
panic or not Latino/Hispanic), highest formal educa-
tion attained (categorized into five ordinal levels),
financial difficulty (categorized into not at all/not very
or somewhat/very/completely) and living situation
(alone or not alone). The health variable included the
number of chronic conditions, including dementia.

Data analyses

All analyses were conducted using SAS/STAT version 14.3.
Summary statistics included means, standard deviations,
ranges for continuous variables, and counts/percent for cat-
egorical variables. We used mixed logistic regression to
identify change in fall prevention actions across annual
visits and whether baseline characteristics predicted fall
prevention actions. Both sets of models included two levels
of random intercepts, one to account for multiple observa-
tions per participant and one to account for the nesting of
participants within practices. We also adjusted for the
healthcare system in both models. The first model
addressed whether the odds of participants' identification
of a fall prevention action, given a positive risk factor,
changed with more than one annual clinic visit and
whether these and risk factors interacted. The second
model addressed whether baseline variables predicted the
odds of participants identifying at least one risk-specific
action to prevent falls over the intervention time frame,
given the presence of a risk factor. The baseline charac-
teristics in these models included age (80+ y vs. 70–79
y), sex, fear of falling, any fracture since age 50, multi-
morbidity (having 2 or more of the 11 measured chronic
conditions), number of risk factors at baseline (1–7), liv-
ing alone, and financial insecurity. We present results
from the multivariate model as odds ratios with 95%
confidence intervals; a sensitivity analysis using a sepa-
rate set of bivariate analyses considering each baseline
variable gave equivalent results.

TABLE 2 STRIDE participants' continuum of engagement in any clinic visita that was integral to the multifactorial fall prevention

intervention, by risk factor and CE domain

Risk factors of fall-related
injury that were assessed at
any visit (n)

Continuum of engagement

Consultation (positive
assessment and receipt of
information/assessment
received)

Involvement (prioritized
risk/positive assessment)

Partnership (identified at least
one action for risk/positive risk
assessment and prioritized risk)

Reduced strength, gait, or
balance (n)

2354 100% 95.7% 95.4%

Fall-risk inducing drugs
(n)

2402 34.1% 50.5% 33.3%

Postural hypotension (n) 2331 20.2% 78.7% 48.9%

Vision problems (n) 2399 87.0% 84.1% 31.7%

Osteoporosis/ Insufficient
vit D (n)

2402 96.6% 81.3% 39.1%

Home/environmental
hazards (n)

2400 28.3% 60.3% 54.9%

Feet or footwear
problems (n)

2375 62.2% 77.2% 35.1%

aAny clinic visit = initial visit, one-year follow-up visit, or two-year follow-up visit.
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RESULTS

The 2403 participants in this analysis were primarily
women (62%) who were, on average, 80 years old, and
lived with 2 chronic conditions. Among participants, 18%
received one of the three clinic visits (initial, one-year
follow-up, two-year follow-up), 42% received 2, and 40%
received 3. Table 1 summarizes baseline characteristics
and receipt of clinic visits. The following paragraphs
describe participants' engagement in the intervention by
CE domain.

Consultation

Consistent with study design, all the participants in this
analysis received consultation during at least one clinic
visit, including information about their positive risk

factor(s) for fall-related injuries, and about the benefits of
relevant evidence-based interventions. Overall, as shown
in Table 2, between 20% and 100% of participants had
positive assessments for individual fall risk factors
(Table 2). Figure 2 illustrates the prevalence of each risk
at each clinic visit, (consultation received), using the light
gray/blue bars in panels A through G.

Involvement

Involvement, indicated by participants' prioritization at
any clinic visit, exceeded 75% for most positive risk fac-
tors: the exceptions fall risk-increasings drugs (51%) and
home/ environmental hazards (60%) (Table 2). Figure 2
illustrates participant involvement, by positive risk factor
and clinic visit using the medium blue bars in panels A
through G.
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(G) Foot or Footwear Problems
Consultation: % Participants with positive
assessment and who received Information/
% who were assessed

Involvement: % Participants who
prioritized this risk/ % with positive
assessment

Partnership: % Participants who identified
at least one fall prevention action for this
Risk/ % who prioritized risk 

2,287 1,527 788

2,345 1,663 840

FIGURE 2 STRIDE

participants' engagement in the

intervention, by fall risk factor,

annual clinic visit, and CE

domains within direct care:

Consultation, involvement,

partnership. CE, patient and

family continuum of

engagement framework
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Partnership

Among participants who prioritized their fall risk factors,
fewer than 50% were interactively engaged in partnership
for most risk factors, indicated by their identification of
at least one fall prevention action during any clinic visit
(See Table 2). The exceptions were that 95% and 55% of

participants identified at least one action for strength,
gait, and balance problems, and home/environmental
hazards, respectively. Figure 2 illustrates participant part-
nership in the Fall Prevention Care Plan as the purple
bars in panels A through G.

The number and percent of participants who identi-
fied distinct fall prevention actions, by risk factor, by

TABLE 3 Summary of fall prevention actions identified by STRIDE intervention participants, by risk factor, and annual visit

Fall injury risk factors

Fall prevention actions n = number
who identified action; % = number
who identified action/number
assessed as having the fall risk
factor

Clinic visits

Initial
One-year
follow-up

Two-year
follow-up

Overall-any
visit

Strength, gait, or balance
problems

Home exercise n (%) 1009 (43.8) 988 (61.1) 507 (60.9) 1649 (70.1)

Community-based exercise n (%) 756 (32.8) 437 (27.0) 204 (24.5) 1023 (43.5)

Physical Therapy n (%) 604 (26.2) 332 (20.5) 165 (19.8) 941 (40.0)

Other (e.g., yoga, personal trainer) n
(%)

394 (17.1) 521 (32.2) 322 (38.7) 879 (37.3)

Fall-risk inducing drugs Visit with PCP for med review n (%) 29 (4.5) 24 (6.5) 29 (14.9) 89 (10.9)

Visit with pharmacist n (%) 21 (3.2) 9 (2.4) 4 (2.1) 35 (4.3)

Allow Site Clinical Director to review
meds n (%)

14 (2.2) 2 (0.5) 0 (0.0) 16 (2.0)

Postural hypotension Behavior changes to reduce PH 55 (19.0) 69 (39.4) 47 (59.5) 164 (34.9)

Visit with PCP for postural
hypotension management n (%)

47 (16.2) 55 (31.4) 42 (53.2) 142 (30.2)

Recheck BP in 2 weeks n (%) 16 (5.5) 18 (10.3) 10 (12.7) 45 (9.6)

Vision problems Establish annual Eye Doctor visits n
(%)

70 (3.8) 197 (17.3) 134 (25.3) 404 (19.4)

Visit eye doctor about a specific
problem (e.g., cataracts) n (%)

66 (3.5) 84 (7.4) 49 (9.3) 194 (9.3)

Receive a home safety assessment n
(%)

2 (0.1) 1 (0.1) 0 (0.0) 4 (0.2)

Osteoporosis/insufficient
Vitamin D

Visit with PCP for evaluation and
treatment of OP

149 (6.9) 173 (10.1) 153 (16.4) 452 (19.5)

Start dietary supplement n (%) 149 (6.9) 175 (10.2) 94 (10.1) 381 (16.4)

Stop treatment temporarily n (%) 2 (0.1) 7 (0.4) 3 (0.3) 13 (0.6)

Home/environmental
hazards

Self-led home safety changes n (%) 71 (13.4) 72 (30.4) 45 (38.1) 206 (30.3)

Receive a home safety assessment n
(%)

8 (1.5) 9 (3.8) 3 (2.5) 22 (3.2)

Feet or footwear
problems

Visit with podiatrist n (%) 72 (5.8) 87 (11.9) 52 (13.4) 199 (13.5)

Identify safer footwear n (%) 66 (5.4) 57 (7.8) 47 (12.1) 167 (11.3)

Visit with PCP for foot evaluation and
treatment n (%)

14 (1.1) 25 (3.4) 10 (2.6) 53 (3.6)

Visit with orthotist n (%) 11 (0.9) 20 (2.7) 12 (3.1) 42 (2.8)

Physical Therapy n (%) 3 (0.2) 9 (1.2) 0 (0.0) 11 (0.7)

Note: Fall prevention actions = Participants' fall prevention actions; Shaded actions = Actions representing participant identified health behavior change, Non-

shaded actions = Actions representing participant and or electronic health record identified additional visits with other providers, Any visit = Participant
identified action at any visit: initial visit, 1-year visit, or 2-year. Order of risk-specific actions is from most to least often identified.
Abbreviations: OP, osteoporosis; PCP, primary care provider; PH, postural hypotension.
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clinic visit (initial, one-year follow-up, two-year follow-
up) and at any visit (overall) are detailed in Table 3. Of
the 23 actions, we categorized 7 as requiring health
behavior change (Table 3, shaded rows) and 16 as requir-
ing additional visits with other healthcare providers
(Table 3, non-shaded rows). The most frequently identi-
fied health behavior change was home exercise for
strength, gait, or balance problems, with 70% of partici-
pants identifying it during any of their clinic visits. Physi-
cal therapy targeting the risk of strength, gait, or balance
problems was the most frequently identified action cate-
gorized as additional visits with other providers, with
40% identifying it during any of their annual visits.

The number of STRIDE intervention clinic visits, age,
and number of positive fall risks at baseline were associ-
ated with participants' identification of fall prevention
actions. Compared to identification of action at the initial
visit, participants at the 1-year visit had 2.3 times greater
odds [95% CI, 2.06–2.64] of identifying fall prevention
actions and 1.8 times greater odds [95% CI, 1.57–2.14] of
identifying fall prevention actions at the two-year follow-
up clinic visit relative to the one-year visit.

Compared to participants who were between 70 and
79 years old at baseline, participants who were ≥ 80 had
1.8 times greater odds [95% CI, 1.51–2.23] of identifying
one or more actions to reduce at least one risk factor. Par-
ticipants with more than one fall risk factor (e.g., two to
seven) had incrementally lower odds of identifying fall
prevention actions. Each additional risk factor reduced
the odds of identifying at least one fall prevention action
by 0.90 [95% CI, 0.83–0.99]. For example, compared to
participants with one positive fall risk factor, participants
with two positive risk factors had 0.81 odds [95% CI,
0.75–0.89] of identifying one or more actions to reduce at
least one fall risk factor.

DISCUSSION

This post-hoc analysis of participants' engagement in the
STRIDE multifactorial fall prevention intervention,
informed by the CE framework,15 provides detailed
descriptions of engagement by CE domain, risk, and
clinic visit. We note three important findings related to
our objectives. First, the participants' engagement waned
with increasingly interactive CE domains that required
more commitment by the participant. All participants
received information about their positive fall risk factors
and the benefits of interventions (consultation) and most
prioritized them (involvement). However, fewer than half
of participants identified fall prevention actions (partner-
ship) for all risk factors except for strength gait or balance
problems and home/environmental risks. Second, more

participants identified home exercise than other fall pre-
vention actions. Finally, both immutable (advanced age
and more risk factors) and mutable (more clinic visits)
risk factors predicted partnership.

Prior literature addressing older adults' progressive
engagement in fall prevention interventions focused on
prioritization (involvement) or adherence to individual
interventions (a concept related to partnership). These
prior studies suggested that few older adults (10%) priori-
tized any of their fall risk factors,6 which may have
reflected beliefs that they were not at risk for falls.20,21

The higher rates of prioritization in STRIDE might reflect
the provision of detailed information about participants'
fall risk factors and evidence-based interventions, aug-
mented with communication tools and infographics co-
developed with patient stakeholders This person-centered
approach18 may have helped STRIDE participants
understand their fall risk factors and the relevance of
prevention interventions and, in turn, bolstered their
involvement.

Our finding that partnership, the most interactive
domain in the CE framework, was variable and low for
most fall risk factors provides insight into why the inter-
vention may have been less effective than expected and
suggests opportunities for further research to improve
adherence in this domain. More than consultation or
involvement, results from prior engagement research
shows that strategies targeting partnership led to better
care processes and services within organizations.22 Litera-
ture addressing older adults' partnership in fall preven-
tion efforts has focused on adherence, a related concept
defined variably as choosing or participating in a risk-
specific fall prevention intervention. Results from prior
adherence research were congruent with our findings
about partnership. For instance, in one review, between
25% and 95% of participants adhered to different interven-
tion components over time.23 One plausible explanation
for older adults' lower-than-expected partnerships in and
adherence to fall prevention interventions is that
researchers have not investigated strategies that target
some important barriers to engagement. For example,
older people have described barriers such as complex
social issues, limited social support, and inadequate access
to resources.9,10,21 Moreover, clinicians, patient stake-
holders, and research staff in STRIDE have described
interrelated barriers to developing and maintaining part-
nerships, such as visits occurring in busy clinics whose
access to specialists and provider buy-in were inconsistent
and where staff turnover was often high.12 However, most
fall prevention interventions, including STRIDE, have not
examined strategies that target social or organizational
barriers to engagement, such as social support, broadening
social networks, and technology-augmented opportunities
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to help older adults raise concerns and partner with FCMs
on the implementation, evaluation and adjustments to
their Falls Prevention Care Plan.24,25 This underscores the
need for researchers and clinicians to investigate which
social and organizational strategies foster patient-clinician
partnerships to empower different older adult populations
to proactively self-manage their fall risk.24–29

STRIDE participants' frequent identification of home
exercise as a fall prevention action implies they under-
stood the fall risks associated with their balance,
strength, or gait changes. It also indicates participants
acknowledged evidence supporting the regular practice
of home exercises, particularly balance-challenging and
leg-strengthening,30 to improve health outcomes.31,32

However, prior research also shows that despite older
adults' interest and initial uptake of home exercises, most
do not maintain regular home exercises,33,34 which may
have been a factor influencing the trial's main results.4

Because of the pragmatic design of the intervention,
tracking (self or FCM) participants' fall-reducing exercise
was not part of the intervention protocol, further health
behavior counseling opportunities may have been
missed. Moreover, the primary behavior change strategy
used in STRIDE was motivational interviewing.18

Although promising for those who have ambivalence
about change,35 evidence of its efficacy and efficiency to
help people increase and maintain health behaviors nec-
essary to reduce fall risk, is still accumulating.36 Addi-
tional research is also beginning to integrate behavior
change science, such as long-term evaluations of addi-
tional behavior change strategies and techniques.37–39

Finally, much more research is needed to understand
which strategies or techniques help older adults increase
and maintain a regular practice of fall reducing home
exercises, how they work,40 and under what conditions.41

Our finding that STRIDE participants who attended
more than one intervention visit were more likely to
identify action(s) suggests higher intervention dosages
may have elicited stronger participant-FCM
partnerships. Indeed, other self-management interven-
tions that involve more clinician contacts, compared to
fewer, have fostered trusting patient-clinician partner-
ships28,29 and have been associated with better effects on
health behaviors and health outcomes,42 and quality of
life.43 However, few published reports specify dose–
response relationships,44,45 limiting our understanding of
which intervention dosages elicit minimally desired
responses or maximal effects in different older adult
populations. It would be expensive to provide interven-
tions involving frequent visits to every person at risk for
fall-related injuries. Thus, future research should exam-
ine the affordability and dose–response relationships
between interventions, and their component parts and

outcomes such as the development of patient-clinician
partnerships, injurious falls and fall risks.

This study has limitations. As a post-hoc analysis,
data and methods are constrained by the design of the
original pragmatic trial. Engagement data for the current
study, initially collected for a different purpose, fit our
study purpose, yet they were limited. Certain aspects of
the fall risk assessments and fall prevention actions relied
on self-identified or electronic health record data cap-
tured by FCMs during the interview portion of each
clinic visit. These data sources have known potential
biases.46 The efforts to mitigate these information biases
in STRIDE, such as the systematic use of intervention
manuals, procedures, and computerized standardized
documentation forms,47 may not have been adequate.

In sum, we found that clinician-facilitated conversa-
tions about the results of fall risk assessments, benefits of
interventions, and personal preferences helped STRIDE
participants prioritize their fall risk factors. However,
most participants did not partner with clinicians (FCMs
and other interdisciplinary team members) to implement,
evaluate, and revise their Fall Prevention Care Plans.
This drop-off in engagement suggests that future inter-
ventions need to be more focused on improving patient-
clinician partnerships and helping patients increase and
maintain fall prevention actions that target their priori-
tized fall risks. Our study suggests that more frequent
contacts with the clinicians, and greater feedback and
monitoring of the implementation and outcomes of Fall
Prevention Care Plans are potential strategies to sustain
patient engagement and reduce the risk of waning of
intervention dose and effectiveness.
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