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Purpose: The purpose of this study is to detail the implementation of fall prevention initiatives through emergency medical services 
(EMS) and associated outcomes.
Methods: Paramedics with MedStar Mobile Healthcare utilized the Stopping Elderly Accidents, Deaths, and Injuries (STEADI) fall 
prevention model to screen and direct intervention through 9-1-1 emergency response, High Utilization Group (HUG), and 30-day 
Hospital Readmission Avoidance (HRA) programs. Outcomes from 9-1-1 calls measured the number of older adults screened for falls 
and identified risk factors. The HUG and HRA programs measured change in quality of life with EuroQol-5D, referral service 
utilization, falls, emergent healthcare utilization, and hospital readmission data. Analysis included costs associated with reduced 
healthcare usage.
Results: Emergency paramedics provided fall risk screening for 50.5% (n=45,090) of adults aged 65 and older and 59.3% were at risk 
of falls, with 48.1% taking medications known to increase the risk of falls. Services provided through the HUG and HRA programs, 
along with additional needed referral services, resulted in a 37.2% reduction in fall-related 9-1-1 calls and a 29.5% increase in overall 
health status related to quality of life. Analysis of the HUG program revealed potential savings of over $1 million with a per-patient 
enrolled savings of $19,053. The HRA program demonstrated a 16.4% hospital readmission rate, in comparison to a regional average 
of 30.2%, and a cost-savings of $4.95 million or $15,618 per enrolled patient.
Conclusion: Implementation of the STEADI model into EMS services provides an effective and cost-saving model for addressing fall 
prevention for older adults, provides meaningful and impactful improvement for older adults, and could serve as a model for other 
EMS programs.

Plain Language Summary: This study explored the feasibility and impact of implementing an evidence-based fall prevention model 
into emergency medical services for older adults. The outcomes resulted in an efficient and effective manner to screen older adults for 
falls during emergency response services and connect high-risk older adults with in-home follow-up care from community paramedics. 
In addition, fall prevention services were provided for vulnerable adults following a recent discharge from hospital care. These 
initiatives to address fall prevention resulted in a majority of older adults receiving preventive fall risk screening during emergency 
response calls, significant changes in quality of life measures for adults with multiple comorbidities and fall risk, and significant 
potential cost savings in reduced healthcare services. 
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Introduction
Falls are the leading cause of injury among adults aged ≥65 years in the United States. In 2018, there were an estimated 3 million 
emergency department (ED) visits, more than 950,000 hospitalizations or transfers to another facility (eg, trauma center), and 
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approximately 32,000 deaths resulting from fall-related injuries among older adults.1 These numbers are expected to rise with 
a growing aging population. In 2022, 17.3% of the population, or approximately 1 in 6 individuals, was 65 or older.2

The cost of falls is significant for the individual, including the loss of functional independence and even possible mortality. 
Additionally, healthcare costs are associated with hospitalization, medical care, and potential surgical intervention. According 
to Burns et al, the average cost of a hospitalization, emergency department visit, and an office-based or outpatient visit was 
$29,562, $4673, and $5625, respectively.3 In 2015, the total cost of fatal and non-fatal falls was estimated at $50 billion4 and 
that spending has likely increased with our growing aging population. However, significant medical costs have been averted 
even with implementing a single intervention.5 Falls are shown to be preventable with multifactorial assessments6,7 and 
interventions including home modifications,5,7 exercise,8,9 and balance training.10 Systematic implementation of fall preven-
tion strategies into workflow processes11,12 and integration into electronic health record documentation12 has been shown to 
help clinical teams reduce falls in older adults.

Emergency medical services (EMS) are often the first responders to emergent care in the community and coordinate needs 
with an extended healthcare team. Beyond addressing immediate medical needs and potential ED transportation, they also play 
a role in non-emergent care. Community Paramedicine (CP), also known as Mobile Integrated Healthcare (MIH), is a patient- 
centered healthcare model in which EMS clinicians provide regularly scheduled visits in the patient’s home to address health 
condition management. In 2014, the National EMS Advisory Council (NEMSAC) set a vision, the EMS Agenda 2050, to 
advance EMS services to deliver a people-centered EMS system.13 This initiative includes delivering evidence-based clinical 
care and a healthcare system focused on preventing injuries and illness rather than simply responding to and treating them.

Prior research has indicated that fall prevention quality improvement (QI) strategies are multi-faceted and often 
require a case management approach.14 The Centers for Disease Control and Prevention’s Stopping Elderly Accidents, 
Deaths, and Injuries (STEADI) initiative15 was developed as a multifactorial approach to fall prevention, and its 
effectiveness with implementation has been studied in primary care,11,16 community pharmacy-based intervention,17 

and within the ED.18 Prior research utilizing paramedics responding to 9-1-1 calls for falls and implementing a fall 
prevention initiative resulted in the limited adoption of recommendations and a preference for in-home programs.19 

However, no studies have addressed the use of EMS providers to screen and implement fall prevention interventions 
using the STEADI model. In this report, we provide findings on the implementation and effectiveness of screening and 
follow-up care provided by EMS providers to address fall prevention for older adults.

Methods
Initiative
In 2018, five paramedics from the MedStar Mobile Healthcare MIH team engaged in leadership training with the 
University of North Texas Health Science Center (UNTHSC) Geriatric Workforce Enhancement Program’s (GWEP) 
Geriatric Practice Leadership Institute (GPLI) to attain knowledge on leading quality improvement initiatives to enhance 
healthcare delivery and improve the lives of older adults. Training included using quality improvement tools from the 
Institute for Healthcare Improvement (IHI) to guide implementation strategies and process improvement.20 The MIH 
team’s project utilized the IHI Improvement Project Roadmap15 to implement a fall prevention initiative through EMS 
services. The initiative consisted of two parts: 1) identify individuals at high risk for falls and 2) refer and enroll of high- 
risk individuals into a relevant MIH program.

Providers and Setting
MedStar Mobile Healthcare is located within Fort Worth, Texas, and provides care within the city and 14 nearby suburban 
cities covering 434 square miles. A fleet of 75 ambulances responds to 9-1-1 calls. Twenty-seven community paramedics 
provide expanded in-home services within the MIH program, with 63% of services going to adults 65+ years of age.

Patients and Enrollees
Emergency paramedics identify eligible patients first by screening their age, ≥65, during 9-1-1 calls. Then, if appropriate to the 
medical situation, the patient or their caregiver are engaged in initial fall risk screening with emergency paramedics. The MIH 
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team receives referrals for patients at high risk for falls in two ways. The first source of referrals is 9-1-1 providers. Patients 
deemed at high risk for falls by 9-1-1 providers are provided the option to receive expanded services with enrollment in the MIH 
High Utilization Group program (HUG). The second source of referrals is hospitals and insurance companies. Patients who are 
deemed at high risk for falls by hospitals are offered enrollment into the Hospital Readmission Avoidance (HRA) program.

Interventions
9-1-1 Emergency Response Fall Risk Screening
At the time of the 9-1-1 call response, paramedics provide an inquiry guided by the STEADI Stay Independent6 fall risk 
questionnaire to screen all individuals aged 65 years and older for fall risk factors, or their caregivers by proxy as needed. 
In addition, paramedics review prescriptions or supplements for possible inappropriate medications using the EMR- 
embedded Beer’s Criteria.21 A modified home environment assessment identifies fall risk factors within the home and 
home-entry such as clutter, uneven surfaces, loose carpeting, uneven surfaces, and damaged steps. Individuals deemed at 
high-risk due to a pattern of frequent 9-1-1 calls from poorly managed health conditions which could lead to falls or who 
are repeated fallers are offered enrollment in the HUG program to receive in-home follow-up care to further assess and 
provide directed intervention towards identified risk factors.

High Utilization Group (HUG) Program
Community paramedics with the MIH team receive the referral from the 9-1-1- team and contact patients to expand in-home 
care to further assess and intervene for identified risk factors. Services are provided at a frequency of twice-weekly visits for 
twelve weeks. The STEADI functional assessments,15 Timed Up and Go (TUG), 30-Second Chair Stand Test, and 4-Stage 
Balance Test, are performed to assess for physical deficits. In addition, paramedics perform a home safety assessment using the 
Check for Safety brochure.15 Providers use a motivational interviewing approach to identify patient-centered goals and 
establish action steps to address risk factors identified during screening. They then connect with community services (ie, home 
health services, optometry, podiatry, and Area Agency on Aging) based on individual needs.

Hospital Readmission Avoidance (HRA) Program
Referrals are received from local hospital and insurance companies in preparation of patient’s discharge to home. Fall 
risk assessment is provided as described prior with the HUG program. Services are initiated within 48 hours of discharge 
and are provided twice a week for four weeks in coordination with additional services, ie home health providers.

Study of the Intervention
A retrospective study design was used to examine patient data for those enrolled in the MIH Program from 2019 to 2022. 
Since MedStar is our service area’s exclusive ambulance service provider, we can track all 9-1-1 calls for patients 
enrolled in the MIH program. When a patient is enrolled, the EHR pulls their previous year’s 9-1-1 calls. Once they 
graduate, the EHR will continue to pull their 9-1-1 encounters until one year after graduation. We also used this data to 
estimate the economic impact of the intervention program. Additionally, quality-of-life data measured by the EuroQol-5 
Dimension was obtained before and after the intervention. This research study #2021-127 was approved as exempt from 
human subject research by the North Texas Regional Institutional Review Board due to being a demonstration project 
with public benefit.

Measures
The STEADI initiative provides an evidence-based approach for EMS services to address multiple factors identified to 
impact fall risk. The STEADI clinical resources15 provide the tools to screen, assess, and direct intervention. In addition, 
the Beer’s Criteria21 guides potentially inappropriate medications which could increase fall risks. To address primary 
preventive action, technology specialists integrated automated processes within the EMR to support medication screen-
ing, fall risk screening documentation, interventions, and track data on falls, hospitalizations, and emergent medical 
attention incidents.
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In addition to the outcomes associated with screening and intervention, the MIH team utilized the EuroQol-5 
Dimension (EQ-5D-3L) tool to evaluate quality of life, which covers five dimensions of health (mobility, self-care, 
usual activities, pain or discomfort, and anxiety or depression) with three levels of severity in each dimension (no 
problems, some problems, extreme problems).22 An additional visual analog scale (E.Q. -VAS) is delivered to assess 
“how good or bad is your health today?” (0=worst health you can imagine, 100=best health you can imagine).21 The tool 
converts results to an index value that reflects how good or bad a health state is based on the preferences of the general 
population of a country/region. A score of 10 is the most favorable score.22

Providers collected data on emergency care use, hospital admission during the intervention, and trends in utilization 
one year before and one year after the intervention. Additionally, the incidence of fall-related 9-1-1 calls in the 
intervention group was tracked before and after the intervention. A summary of the programs, interventions, and 
outcomes measured is shown in Table 1.

Analysis
The number of 9-1-1 calls for falls one year before the intervention was compared to the number of calls one-year post- 
intervention using a one-tailed, paired-t test for individuals in the HUG and HRA programs. Additionally, calls requiring 
transport to the ED one year before the intervention and one-year post-intervention were compared using a one-tailed, 
paired-t test for both groups. Patient quality of life before and after the intervention was also compared using a one tailed, 
paired-t test. The cost avoidance of ambulance transport, ED visits, and hospital admissions is calculated using an 
estimated number of incidents avoided times an estimated cost for each service from available data sources.23–25 The 
estimated number of incidents avoided is calculated assuming any reduction in the number of incidents the year 
following the baseline data collection year is due to the intervention. For example, if Patient A had 8 ED visits in 
the year prior to the intervention and 2 ED visits in the year following the intervention, the estimated cost avoidance for 
this patient would be the estimated ED visit cost times six visits that are avoided. These costs are also presented in 
aggregate across all patients in the program.

Results
Emergent 9-1-1 calls for older adults resulted in 50.5% (n=45,090) of individuals aged ≥65 years old being screened for 
risk of falls using the fall risk inquiry. Following screening, 59.3% (n=26,739) of individuals were determined to be at 
risk of falls due to a score of ≥4 on the fall risk inquiry. Additionally, the EMR data identified that 48.1% (n=21,673) of 
older adults were using medications that were potentially inappropriate based on Beer’s Criteria21 which could have 
a detrimental influence on fall risk.

Table 1 Provider Service Intervention

Provider Program/Service Intervention Resources/Activities Outcome Tools/Utilization 
Tracking

Emergency 

paramedic

9-1-1 Emergency responses ● Modified home environment assessment
● Beer’s criteria medication review

● Identified fall risk factors
● Repeat calls

Community 

Paramedics

High Utilization Group (HUG) ● CDC STEADI Stay Independent fall risk 

inquiry
● Beer’s criteria medication review
● Timed Up and Go (TUG)
● 30-second Chair Stand test
● 4-Stage Balance Test
● CDC STEADI Check for Safety

● EuroQoL-5 Dimension
● Referral services
● Falls data (1-year pre/post)
● Emergency transport needs
● Emergency department visits
● 30-day Hospital re-admissions
● Hospital Utilization Data (1-year pre/ 

post)

30-day Hospital Readmission 

Avoidance (HRA)
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From 2019 to 2022, there was a 250% increase in enrollment for individuals receiving fall risk screening and 
intervention within the MIH services. Over the four years, 767 older adults received care, which included fall risk 
screening and active steps to mitigate fall risk using the STEADI model. In the year before the intervention, EMS 
responded to 43 fall-related 9-1-1 calls on patients enrolled in the HUG compared to 27 fall-related 9-1-1 calls in the year 
following the intervention, resulting in a 37.2% reduction.

For those that had previously had a fall, the number of falls in the year after the intervention was significantly lower than 
the number of falls in the year before the intervention for both the HUG group and the HRA group (t(22) = 2, p = 0.027 for the 
HUG group; t(93) = 5.4, p < 0.001 for the HRA group). Results of the paired-t test also indicated that there is a significant 
difference in the number of calls that required transport for both the HUG group and the HRA group (t(15) = 1.9, p = 0.041 for 
the HUG group; t(73) = 5.7, p < 0.001 for the HRA group).

For enrollees who completed pre and post quality of life surveys (n=539), EuroQol scores demonstrated a significant 
change across all five categories of patient-reported health outcomes, with a 29.5% improvement in overall health status. 
A breakdown of change over all five categories measured can be seen in Table 2.

For the 90-day High Utilization Group (HUG) program, an analysis revealed potential cost-savings avoidance of 
ambulance service, ED visits, and hospital admissions, resulting in savings of over $1 million with a per patient enrolled 
savings of $19,053. For a breakdown of projected costs and avoidance data, see Table 3. Additionally, cost savings of 
$4.95 million, or $15,618 per patient enrolled, is demonstrated within the HRA program. Enrollees of this program 
experience a 16.4% hospital readmission rate, compared to an average rate of 30.2% for referrals who did not engage 
with HRA, resulting in a 45.6% reduction in 30-day readmissions. See Table 4.

Table 2 Quality of Life (EuroQol) Before and After MIH Enrollment (65+ Only)

n Mean Enrollment 
Score

Mean Graduation 
Score

% Change p-value

Mobility 539 2.23 2.43 9.0% p<0.001

Self-Care 539 2.50 2.65 6.2% p<0.001

Perform Usual Activities 539 2.27 2.53 11.2% p<0.001

Pain and Discomfort 539 2.30 2.51 8.8% p<0.001

Anxiety/Depression 539 2.47 2.70 9.1% p<0.001

Overall Health Status 539 5.49 7.11 29.5% p<0.001

Table 3 Cost Savings for the High Utilization Group (HUG) Program

Category Base Avoided Savings

Ambulance Paymenta $419 379 ($158,801)

Emergency Department Visitsb $969 364 ($352,716)

Hospital Admissionsc $10,891 51 ($555,464)

Total ($1,066,981)

Average/Patient ($19,053)

Notes: Comparison of patient EMS utilization 12 months before enrollment to 12 
months post-program graduation. Data from 1/1/19-12/31/22 for 56 patients. 
aPayment based on Medicare (MCR) rate for ambulance transport ($214.47 plus 
mileage) with average mileage rate ($309.90) totaling $524.37. MCR reimbursement 
at 80% = $419.49. bEmergency departnment visits data from Yun J, Oehlman K and 
Johansen M.23 cHospital admissions data from McDermott KW, Elixhauser A, Sun R.24
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Discussion
The high incidence of falls, fall-related injuries, and associated healthcare costs require continued attention from 
healthcare providers to address this pertinent issue of older adults. EMS services provide a frontline opportunity to 
address the burden of falls through in-home screening and follow-up intervention. Implementation of the CDC’s STEADI 
clinical inquiry and assessment tools into the EMR and workflow was identified as a key component in fall prevention5 

and confirmed previous research findings that EMS services can provide an efficient method to deliver fall risk 
screening19 and our results indicated more than 50% of 9-1-1 call recipients, age ≥65, received fall risk screening. 
Over 59% indicated a risk for falls based on the 12-item inquiry alone; yet, additional research suggests this could 
effectively be reduced to a 3-item inquiry.11 Also, over 48% were taking medications which have high evidence and 
strong recommendations indicating a potential contributor to fall risk.21 Our study findings also revealed 14.6% of 9-1-1- 
calls for adults 65+ years old were fall-related, slightly lower than a 17% nationally reported average.26 The use of 9-1-1 
call patterns has also been identified as a potential resource to target fall prevention strategies.27 In addition, providing 
these services within the home environment provides a unique opportunity to view the home environment for hazards 
that can negatively impact safe mobility which has been found to both reduce the rate of falls and risk of falling when 
performed by occupational therapists,7 but the efficacy had not yet been demonstrated with other providers.

Referrals from 9-1-1 paramedics to the MIH program allowed community paramedics to provide follow-up care to 
address identified risk factors, which aligned with recommendations to use 9-1-1 call patterns to identify and target older 
adults for fall prevention and medical monitoring strategies.27 From 2019 to 2022, there was a 250% increase in 
enrollment for individuals receiving fall risk screening and intervention within the MIH services due to engaging with 
local hospitals and community services.

EMS services to address fall risk and health condition management resulted in significant potential healthcare-related cost 
savings. For MIH enrollees, a reduction in emergency medical services demonstrated potential savings by avoiding ambulance 
transportation, emergency care, and hospital admission. Over the four years, an estimated $1 million in ED cost savings and an 
estimated $5 million in hospital-related readmission costs were avoided resulting in significant savings for payers and 
hospitals. This cost may even be an underestimation of savings since these figures were based on all-cause ED and 
hospitalization usage in comparison to specific fall-related healthcare costs estimated to be almost three times higher.3

A significant improvement in quality of life, as indicated across all five dimensions of health status, was recognized 
for enrollees through the EuroQol survey instrument. Researchers noted a reduction of 37.2% in fall-related 9-1-1 calls 
due to actions customized based on screenings. Previous research indicates that addressing multiple risk factors can 
decrease the rate of falls by 24%.7 The frequency of visits may have had a role in solidifying patient engagement and 
providing sufficient follow-up to action steps, as suggested as a focus to strengthen patient–clinician partnerships.28 

Improved quality of life and reduced falls often result in individuals remaining in their homes for an extended period, 
providing cost-savings associated with caregiver or assisted-care living options.

The ability to measure outcomes associated with enhanced quality of life and fall reduction provides a powerful 
message to older adults, families, and communities desiring to support aging in place. Simultaneously, the cost-savings 
for reducing costs associated with effective transitions in care and health condition management within the home will 
likely convince payers of the value of the role of emergency responders as extended healthcare providers in preventive 

Table 4 Cost Savings for the 30-Day Hospital 
Readmission Avoidance (HRA) Program

Admitted Avoided

Number (%) in 30-days 64 (16.4%) 317 (83.2%)

Cost estimate per patient $15,618 ($15,618)

Expenditure/Savings $99,552 ($4,950,906)

Notes: Patient enrollment criteria require a prior 30-day readmission. 
Data from 1/1/19-12/31/22. The cost estimate is based on Kwok et al.25
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care. Future research could benefit from exploring the specific outcomes related to addressing fall prevention with the 
most complex patients, including a closer look at those with multiple comorbidities29 or cognitive impairment30 which 
have been reported to require enhanced attention.

Integrating workflow processes to address fall risk reduction during emergency response services required coordination 
and collaboration with key stakeholders. Initial programming and technology support were needed to incorporate Beer’s 
Criteria into the EMR, not including time to review and implement annual updates. The yearly training and onboarding 
process to educate current and new paramedics on the tools and documentation of fall risk screening, medication review, home 
safety observation, and mitigation of the identified risk factors also took time and coordination. This pool of staff and resources 
may serve as a barrier to smaller EMS service providers with limited budgets. Collaboration with hospital partners, insurance 
payers, and community organizations who may have shared or aligned goals could assist with leveraging resources to 
implement services and promptly evaluate outcomes.

A collaborative approach to addressing fall prevention provides additional opportunities to assess community 
programs and resources to address the identified needs of older adults in preventing falls. Current anecdotal findings 
indicate that individuals could be connected to the needed resources and intervention. However, limited data describing 
specific interventions, adherence, and barriers to completing recommendations are available. Future research could 
explore methods to collect and share information among community partners and primary care providers to measure 
the uptake and effectiveness of programs that address risk factors for fall prevention.

This study revealed positive outcomes with an EMS-driven initiative to implement fall risk screening and imple-
mentation. The details of this study could serve as a model for other EMS organizations to implement fall prevention 
initiatives within their service lines.

Limitations
Although this initiative and study revealed significant outcomes associated with decreasing risk of falls and 
associated healthcare costs, results may differ in other EMS services areas of the state or nation. MedStar is the 
primary emergency service for this region. Other regions may have multiple EMS service providers. Smaller EMS 
organizations may also not have the resources to support the staff to implement training and workflow changes. 
Although there was a rise in referrals over the time period of this study, there were a number of individual referrals 
who refused the program which may bias the intervention to those more prone to behavior change or adherence to 
recommendations. And despite MedStar’s expanded service area which includes suburban and some rural areas, 
there were several individuals referred from the hospital who lived outside of the service area and may be more 
vulnerable due to limited resources in rural areas. Also, this was not a randomized controlled trial, and there may be 
potential variation in individual responses, but this does reveal a pragmatic approach to the variation of clients in 
real-life application.

Conclusion
In conclusion, this study was performed to determine the ability and impact of implementing an evidence-based fall 
prevention model into emergency medical services for community-dwelling older adults. Implementation of the STEADI 
resources and Beer’s Criteria into EMS services provides an effective and cost-saving model for addressing fall 
prevention for older adults. With improved quality of life scores, significant healthcare cost savings, and reduced hospital 
readmissions, this intervention could be a model for implementing fall prevention initiatives into other EMS programs. 
Additionally, this model can provide important data to demonstrate the value of the role of emergency responders as 
extended healthcare providers in preventive care.
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