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Background: An increasing number of falls among community-living older adults are reported in emergency calls. Data on evidence
of appropriate fall prevention interventions are limited and challenges in recruiting this population in randomized trials are
acknowledged.

Purpose: The main aim of this study was to provide demographic data, circumstance and fall-related outcomes of the population in
the RISING-DOM study [Impact d’une évaluation des facteurs de RISque de chute et d’une prise en charge personnalisée, sur la
mortalité et I’institutionnalisation, aprés INtervention du SAMU chez la personne 4Gée a DOMicile], a multicenter, randomized
interventional trial involving community-dwelling older adults who have experienced a fall at home and were not hospitalized.
Additionally, the challenges of remote recruitment in this population were discussed.

Patients and Methods: Participants were identified through the Occitania Emergency Observatory database. Participant recruitment
and data collection were performed through telephone interviews (October 2019-March 2022). Additionally, a sample survey of
Emergency Medical Services calls was carried out.

Results: Out of the 1151 individuals screened, a total of 951 participants were included in the trial follow-up, resulting in an
acceptance rate of 82.62%. The screening delay was extended due to the COVID-19 pandemic. Recruiting difficulties were mainly
related to identifying potential participants, unavailable contact information and unreachability. Participants’ mean age was 84.1 years,
65.8% were women, and 44.3% lived alone. Pain was the most frequent outcome (53%). In the previous year, 73.5% of participants
reported experiencing a fall, with 66.7% of those falls requiring assistance from Emergency Medical Services (EMS). Nearly, 40% did
not take proactive steps to prevent future falls and walking aids (79.8%) were the most common preventive action.

Conclusion: Indicators of a high-risk group of falls have been identified underscoring the need for appropriate fall interventions in the
target population. Challenges of large sampling for randomized fall prevention trials were provided.

Trial Registration: Clinicaltrials.gov identifier: NCT04132544. Registration date: 18/10/2019. https://www.clinicaltrials.gov/ct2/
show/NCT04132544term=rising-dom&draw=2&rank=1.
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Introduction

Falls in older people are a major public health issue leading to death, functional decline and an increased need for
institutionalization' and cause substantial burden worldwide.”? Despite a considerable number of falls leading to
Emergency Medical Services (EMS) calls for assistance, it is concerning that approximately half of older people
involved in such incidents are not conveyed to the hospital or are swiftly discharged from Emergency Departments
(ED) without a thorough assessment of the underlying factors contributing to the fall and the provision of appropriate fall
referrals.®* This highlights the potential gaps in the current healthcare system’s response to fall-related incidents among
older individuals. In addition, this group has been specifically identified as a vulnerable population that faces a high risk
of future falls and mortality, as well as an increased likelihood of utilizing health services in an unplanned manner, such
as through frequent health care contact, ED visits, and hospital admissions.?> ® Therefore, this population represents an
interesting target for delivering appropriate fall prevention interventions.**'® Even though, there is an emerging evidence

11-15

that personalized multifactorial fall prevention programs are successful in decreasing fall rate, results in particular

d12,16

from randomized controlled trials are mixe and evidence of implementing appropriate fall prevention interventions

in community-dwelling is limited.'” In addition, the recruitment of older people in fall prevention trials and strategies is
a critical step and could result in limiting data on assessing their effectiveness.'®2°

The RISING-DOM study has been conducted in Southwest France since 2019. It is a multicenter, randomized
interventional trial that specifically targets the community-dwelling population that experienced a fall at home who were
not hospitalized or hospitalized for less than 24 hours. The aim was to assess the effectiveness of an individualized
multidimensional intervention introduced by geriatric nurses.?’

At present, the inclusion phase has been completed, and the follow-up phase is currently in progress with a scheduled
end date in April 2024. The main objective of the present work is to provide an initial overview of the demographic
characteristics of the target population and the circumstances related to falls. Moreover, the challenges associated with

remote recruitment in this particular population were discussed.

Materials and Methods

Study Population and Data Collection

The RISING-DOM study involved 12 investigator sites located in the Occitania region of Southwest France (population
of 6,053,548 aged 41.8 years old on average and 30% aged over 60 years old).>> The sampling targeted individuals aged
70 and over, living at home and 45 minutes at most from an investigator center, who had fallen at home with EMS
intervention, who were not hospitalized or hospitalized for less than 24 hours and who (or their close relatives or legal
representative) are able to give telephone information. Due to the logistical constraints associated with the nurse
intervention in the “intervention group” being conducted at the participant’s home, it was not possible to include older
individuals who lived a considerable distance from the investigator site.

Data presented in this study include pre-randomization data collected through the screening process that was extended
to 30 months (October 2019 to April 2022) due to the COVID-19 pandemic. The methodology employed was previously
outlined in the study protocol.?' Briefly, when a fall happened, EMS personnel provided a study information sheet to the
fallers and notified them of the possibility of being contacted for potential study inclusion. Participants were then
identified by Associate Research Coordinators (CRA) from the Occitania Emergency Observatory (ORU-Occitania)
database.

Once identified, the CRA contacted individuals to check their eligibility and collected a set of data including age,
gender, time and location of the fall, the activity being performed at the time of the fall, person who gave the alert, the
fall circumstances, severity and consequences (Figure 1).

Within 7 days, the geriatrician investigators contacted eligible individuals to obtain their oral consent and collect
a second set of data including information on their lifestyle and data on fall history in the last 12 months (number and fall
frequency, related outcomes such as injury, the ability to self-lift and the use of medical resources and actions taken to
prevent future falls following a fall in the last 12 months). Furthermore, data regarding the refusal to participate, based on
the individual providing it, has been collected. Additional data on participant medical history and medical and non-
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EMS call received on ORU
database
Y
CRA individual identification and
phone call/interview
Y
Eligibility validation and interest in
participating given
1st set of data collection
Timeframe of 7 days -
Demographic data, fall
> circumstances, severity and
consequences
Y
Geriatrician investigator phone
call/interview
Y
Eligibility checking and
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(—  2nd set of data collection
Non-opposition form sent if Life style, fall history in the last 12
declined participation months, related outcomes and
B action to prevent future falls
Data collected after randomisation*
Medical history, medical and non-
medical treatments
—
Y
Inclusion for follow-up within a time
frame of 14 days
Figure | Flowchart for participant recruitment and data collection.
Note: *Post-randomization data not available at this stage of the study and not included in the present analysis.
Abbreviations: EMS, Emergency Medical Service; ORU database, Emergency Observatory database; CRA, Clinical Research Associate.
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medical treatments were also collected after randomization. The participant follow-up started promptly upon completion
of the inclusion process within a maximum timeframe of 14 days and for a minimum follow-up duration of 24 months.
The maximum follow-up period will be 54 months for the first subjects included. This timeframe allows for the
evaluation of the intervention’s effects over a sustained duration, providing valuable insights into its long-term efficacy
and long-lasting effects.

As the clinical trial is currently ongoing, only pre-randomized data are available and were analyzed in this study. In
order to get a more accurate representation of the study population and minimize selection bias, this analysis incorporated
data from all older adults who underwent screening, irrespective of their inclusion or withdrawal from the RISING-DOM
follow-up. Additionally, non-opposition forms were sent to screened individuals who declined to participate in the study,
to inform them about the use of their data for descriptive purpose.

Furthermore, in order to identify potential barriers related to the identification of older people with falls from EMS
dispatch records, we conducted a follow-up of the flow of these calls within the Haute Garonne department (229,567
inhabitants, a mean age of 38.5 years and 13.4% of the population is aged 60 years or older)** over a discontinuous
period of 3 months i.e January 2020, June 2020 and March 2021 where screening was continuously performed. This area
was selected as it represents the most populous department in the Occitania region. During this follow-up, the collected
data included information on the number of received calls, the number of calls meeting the inclusion/exclusion criteria,
the number of discarded cases, and the reasons for their rejection, such as incomplete or unavailable contact details,
technical issues with the older person’s phone usage, hearing problems, or cases that did not meet the inclusion criteria
(patients residing in nursing homes, post-fall deaths, hospitalizations exceeding 24 hours, falls that occurred outside the
home, patients living more than 45 minutes away from the investigator site, etc.). Later on, data regarding the number of
refusals to participate, the number of individuals accepting to be contacted by the geriatrician investigator for potential
participation, as well as the reasons for refusing to participate, were collected.

Statistical Analysis

Descriptive analysis was performed with categorical variables given as count and percentage and continuous variables as
mean standard deviation and range. Additionally, for fall consequences and preventive measures already taken in the
past year, we quantified intersections and presented them in an UpSet plot. To evaluate the presence of selection bias, we
also compared randomized and non-randomized participants using the 7-test or Wilcoxon test for continuous variables
depending on the normality of the distribution and the Chi2 square test for categorical variables. A p value under 5% was
considered significant. Due to the exploratory nature of comparison in this mainly descriptive study, we did not perform
adjustment for the multiplicity of tests.

Results

Participant Recruitment

On an expected recruitment goal of 1190 participants, a total of 1151 people were screened and 952 included in the
RISING-DOM follow-up, resulting in an acceptance rate of 82.62%. Out of the 1151 individuals screened, 527 consents
were given by the individuals themselves, and 424 consents were given by the family or legal representative. There were
no significant differences in participation decline (p = 0.107) whether it was given by the older adults (8.2%) or their
family/legal representatives (11.1%).

The survey of EMS calls in the Haute Garonne department indicated a total of 5472 calls during the three investigated
months, out of which 3673 were excluded due to unavailable contact information, protocol exclusion criteria and
unreachability (Figure 2). The remaining 1799 individuals were contacted by the CRA. Out of those, 125 were found
to be eligible, and ultimately, 96 individuals were enrolled in the trial’s follow-up. Furthermore, all of the individuals
contacted by the CRA reported that they had not received any information about the study from the EMS staff, or they

could not recall receiving such information.
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Mean volume of EMS calls in the
Haute Garonne department (n=5472)

- Unavailable contact information (n=675)
- Death (n=31)

- Call unrelated to a fall (n=927)

- Nursing Home (n=1,005)

™ |- Far from the investigator's site (n=552)
- Fall outside home (n=483)
v
Mean of sorted calls for CRA phone
interview (n=1799)
- Participant or family decline (n=343)
» |- Did not meet inclusion criteria (n=625)
- Unreachable (n=438)
- Understanding/hearing problem (n=268)
Y
Mean of older adults who have
consented to be contacted by the
geriatrician investigator (n=125)
- Unreachable (n=5)
» |- Did not meet inclusion criteria (n=3)

- Declined consent (n=21)

\ 4

Mean of enrolled older adults for
follow-up (n=96)

Figure 2 Screening flowchart of EMS mean calls recorded in the Haute Garonne department for three-month period (January 2020, June 2020, and March 2021).
Abbreviations: EMS, Emergency Medical Service; CRA, Clinical Research Associate.

Population Characteristics and Fall Circumstances

Participant demographic characteristics are given in Table 1. The mean age of the population was 84.1 (sd 6.9) with
48.9% (N = 563) were aged between 80 and 89 years old. The majority of the participants were women (65.8%, N =
757). Approximately 55.7% (N = 574) lived with a partner or family while 44.3% (N = 456) lived alone.

Fall characteristics, including the time, location, activity being performed and circumstances, are presented in Table 2.
Walking was the most frequently reported activity prior to or during the fall (41.2%), followed by positional changes
such as transfers, getting up, sitting down and bending over (35.3%). The majority of falls occurred in the bedroom
(28.8%), followed by the living room (20.4%) and the immediate surroundings of the home (14.5%). Fall-related injuries
are distributed as follows: 39.3% resulted in no physical-reported injury, 38.1% were minor injuries (hematoma, wound
without stitching) and 22.6% were moderate injuries (including injuries with deep wounds requiring stitches and
fracture). The main reported fall consequence was pain (53%), followed by no fall consequence (31.5%), activity
restriction (26.7%) and fear of falling (23.7%).

Previous Fall History, Frequency and Induced Outcomes
A total of 73.5% (N = 709) of the screened participants reported at least one fall in the year prior screening (Table 3).
Among them 18.1% and 18.4% recount 2 and 3 falls, respectively and at the extreme end 3.1% of individuals described
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Table | Demographic Characteristics of the | 5] Screened
Older People Who Experienced a Fall at Home with No
Hospitalization or with Hospitalization Less Than 24 Hours

Total Screened Population
n= 1151
N %
Age
Mean (std) 84.1 (6.9)
70-79 311 27
80-89 563 48.9
90< 277 24.1
Sex
Women 757 65.8
Men 394 342
Lifestyle (missing data N=121)
Living alone 456 44.3
Living with a partner/family 574 55.7

more than 20 falls. Of those who fell, 57.7% sustained an injury as a result of a fall with 66.7% of falls resulting in EMS
assistance, 61.1% in ED visits, 51.3% in referring doctor visits and 11.4% in hospitalization. After falling, approximately
17.5% of individuals reported being able to lift themselves up while roughly 26.7% remained on the floor for more than
an hour.

More than half (60%) of the individuals with a history of falls took proactive steps to prevent future falls. The most
frequently reported measure was the utilization of walking aids which accounted for 79.8% of cases. Removing
unsecured carpet was the second measure at 38.9%, followed by wearing proper non-slip shoes or slippers at 27.6%.
An analysis of the data using an UpSet plot revealed that in 8.5% (N = 38) of cases, measures were taken simultaneously
including the installation of fall-preventive assistive devices, removal of unsecured carpet and use of walking aids
(Figure 3).

The comparison of randomized and non-randomized participants to check the presence of selection bias showed that
no considerable differences in demographic characteristics such as age, sex or lifestyle as well as the injury severity and
fall outcomes were found. However, a significant difference (p=0.022) was found in the variable “number of falls in the
last 12 months =1 (Supplementary Data 1).

Discussion

Challenges associated with enrolling older people in randomized trials are acknowledged, and recruitment could be the
first critical step in fall prevention trials.'®*° Providing feedback on our recruitment experience is of interest, especially
as the used methodologies of recruitment and interventions are implemented outside the hospital setting and target

a population for which limited data are available.>*’

Participants Screening and Enrollment: The RISING-DOM Experience

In the RISING-DOM study, we faced recruitment challenges at various stages. First, our investigation on the sample of
EMS calls revealed that a substantial portion of calls were deemed ineligible for inclusion due to protocol exclusion
criteria (such as living in nursing homes, falls outside home, living far from the investigator sites) and other constraints
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Table 2 Fall Characteristics of the 1151 Screened Older People Who Experienced a Fall at Home
with No Hospitalization or with Hospitalization Less Than 24 Hours

Total Screened Population
n= 1151
N %
Time of fall (missing data N=105)
Oh-4h 130 12.4
4h-8h 147 14.1
8h-12h 300 28.7
12h-16h 139 133
16h-20h 194 18.5
20h-24h 136 13.0
Location of fall (missing data N=27)
Bedroom 324 28.8
Hall 57 5.1
Kitchen 137 12.2
Entrance hall 13 1.2
Stairs 50 4.4
Immediate surroundings of the home (garden, terrace, balcony, lift, etc.) 163 14.5
Garage I 1.0
Storage room 9 0.8
Bathroom 65 5.8
Living room 229 20.4
Toilet 60 53
Other 6 0.5
Activity prior to or during the fall (missing data N=91)
Handy work/gardening 38 3.6
Positional change (getting up, sitting down, bending over) 374 353
Using stairs 49 4.6
Using the toilet 6 0.6
Dressing/undressing 20 1.9
Eating 6 0.6
Walking 437 41.2
Grooming/Bathing 23 22
Housekeeping/daily routines 59 5.6
Other 48 4.5
(Continued)
Clinical Interventions in Aging 2023:18 https: 2001
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Table 2 (Continued).

Total Screened Population
n= 1151
N %
Fall circumstances*
Accidental (including slipping, tripping over objects or animals) 772 75.5
Intrinsic reasons (arthrosis, vision impairment, muscle weakness, etc.) 130 12.7
Dizziness 105 10.3
Other 16 1.6
Person who called the EMS when fall happened (missing data N=14)
Home care service and domestic aid 54 4.7
Friend 18 1.6
Partner 322 283
Children 252 222
Faller 281 247
Other member of the family 55 4.8
Neighbor 60 5.3
Fall prevention device 77 6.8
Other 18 1.6
Fall severity (missing data N=13)
No physical injury 447 393
Minor injury (hematoma and wound without stitches) 434 38.1
Moderate injury (wound with stitches and fracture) 257 22.6
Fall consequences (missing data N=303)
No consequence 363 315
Activity restriction 307 26.7
Fear of falling 273 23.7
Pain 610 53
Difficulty to continue living in one’s home 21 1.8
Mood disorders, depression, sadness 109 9.5
Other 73 8.6

Notes: Reported N are “yes” responses. *Data collected based on the participant’s or the family/legal representative’s
assessment.
Abbreviation: EMS, Emergency Medical Service.

such as the absence of contact information. This point emphasizes the challenge of identifying our target population, even
when applying keyword filters as they are often drowned out within the important flow of EMS calls. Although we have
not assessed the EMS call profile of the other participating centers, our investigation teams have frequently reported

a problem with a small number of eligible individuals and a lack in patient contact information. This issue could be
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Table 3 Previous Fall History and Related Consequences

Total Screened Population n= 1151
N (Missing Data) %
Falls in the last 12 months 709 (187) 735
Number of falls (missing data N= 24)
[ 214 31.2
2 124 18.1
3 126 18.4
4 6l 8.9
5 33 48
5to 10 71 10.4
10 to 20 35 5.1
20 and over 21 3.1
Injury-induced fall in the last 12 months 409 (8) 577
If injury happened:
Required visit to referring doctor 210 51.3
EMS use 273 (2) 66.7
ED visit 250 (1) 6l1.1
Hospitalization 81 (300) 1.4
Self-lift after falling 124 (12) 17.5
If not, remaining on the floor more than one hour 153 (23) 26.7
Specific measures taken to prevent future falls 445 (16) 62.8
Fall-preventive assistive devices (handrails for stairways) 155 (26) 348
Removing unsecured carpet 173 (26) 389
Walking aid 355 (12) 79.8
Using no-slip foot-wear 123 (46) 27.6
Other 114 (114) 25.6

Note: Reported N are “yes” responses.
Abbreviations: EMS, Emergency Medical Service; ED, Emergency Department.

attributed, in part, to misreporting by the EMS staff, which is sometimes influenced by challenges in hearing and speech
during the telephone medical interview.

The second challenging point was the recruitment of the target population by telephone that could result in a laborious
process, particularly when the investigator team must make multiple attempts to reach the individual, in addition to
known problems in older adults enrollment such as hearing impairments and decreased comprehension of the study
design.”® Moreover, some older adults or their relatives were uncomfortable with the calls as they feared they might be
related to fraudulent information or commercial purposes. According to the study protocol,”’ EMS staff had to deliver
study information during home interventions for falls. However, our results reveal that, despite establishing a strong
partnership, the intended information delivery did not take place. Our experience showed that once a trusted relationship
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Figure 3 UpSet plot analysis of fall prevention strategies adopted by individuals with a history of falls.

with the “would-be participants” or their family had been established, the rate of achieving enrollment was important
(82.62%). Nevertheless, we believe that effective collaboration from the EMS staff would have had a positive impact on
the acceptance of participation and increase in screening opportunities. It would be of interest to investigate and address
the barriers preventing EMS providers from actively participating in the dissemination of study information and their

potential involvement in providing fall prevention guidelines. Barmentloo et al'®

emphasized that changing the mindset
and routines of healthcare professionals is among one of the significant barriers to be addressed in screening older fallers.

The third major challenge faced was the overlap of participant screening with the COVID-19 pandemic. Initially,
screening was disrupted due to the lock-down and restrictions on visits to the homes of older people and then slowed
down as healthcare professionals at the study sites were focused on managing the health crisis. However, the remote
screening and conducting the trial outside the hospital were a good opportunity to avoid an extended interruption of the
trial. In response to the health crisis, remote screening and clinical trials with decentralized design have gained increased
popularity.**

The involvement of family members or legal representatives in the consent process seems to not have a significant
impact on the participation of older adults in the study. Comparison of randomized and non-randomized characteristics
showed a significant difference in participants with only one fall suggesting a possible denial and under-estimation of the
risk of falling. This issue has been previously reported as a barrier to participation in fall prevention interventions.?

Beyond all the barriers cited above, conducting the trial in the participant’s own house was one of the appreciated
aspects of the study that potentially impacted the decision of the older persons and their families to participate.
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Population and Fall Characteristics
Our findings showed that the general demographic characteristics of the target population (mean age, sex differences in
fall rates) and fall traits (main home fall locations, timing and main activities prior to falling) are comparable with what
has been documented in previous studies on community-dwelling older adults and for home falls.>*%°

For example, as previously reported,”*?*>? walking was the most frequently cited activity prior to falls (47.3%) and
most falls happened in the morning (28.7%) in commonly used rooms (bedroom, living room and kitchen). In addition,
our finding is consistent with existing literature which suggests that falls typically result in no physical injuries or minor
injuries, such as grazes and bruises and that a small range (10 to 15%) resulted in serious injuries.*' >* Moderate injuries
were reported in only 22.6% of cases showing that falls at home resulted mainly in no physical injury or minor injuries.

Apart from described fall characteristics, it is worth noting that our population sample shares the features of a high-
risk fall group. For example, the main reported outcomes here were pain and, to a lesser extent, fear of falling and
restriction of activities. These fall-induced outcomes have been recognized as predictors of future falls and can lead to
negative health outcomes.?’**® For instance, results from a systematic review investigating pain as a risk for falls in
community-dwelling showed that older adults who experience pain are more likely to have fallen in the past year and
experience a higher risk of future falls compared to those without pain.*’

Moreover, we found that about three quarters of individuals in our cohort indicated having a fall history in the past 12

months which is relatively high compared to reported rates (25.6%—53%),2¢-2%32-37

which could be explained by over-
estimation due to self-reporting. Our finding suggests that our sample study population is at increased risk of repeated
falls as previous investigations showed that older people who experienced previous falls are at increased risk of
recurrence and EMS use.*®*° This was especially outlined in older adults aged over 80 years and living alone with
complaints of dizziness and other symptoms.*' Data on medical history and medical treatments are not available yet in
our analysis but the mean age of our sample (84.1) and the proportion of those living alone (44%) are indicators of
vulnerability. Studies have suggested that living alone can significantly increase the risk of falling,** with some authors
estimating that the risk can be 1.2 to 3.1 times higher.*’ In this sense, Choi et al** recommended that fall prevention
programs should focus specifically on individuals living in isolation as they may have limited access to medical resources
and are more likely to require hospitalization after a fall.

More than half of the respondents who had experienced a fall reported taking specific measures to prevent future falls,
indicating that about 40% had not taken any action. Furthermore, the use of walking aids was the only engaged action in
most cases. We did not explore whether this action was taken on the participant’s own initiative or based on professional
guidance. According to a survey on Californian older people with a history of fall, it was stated that professional
recommendations on fall prevention-related lifestyle or living condition changes were not consistently given to these
patients.** In our study, given that most interventions only included walking aids, it is likely that most participants would
not have benefited from proper medical guidance. Walking aids could indeed represent fall risk factors and appropriate
instructions on their proper use in terms of adequate and safe gait patterns are recommended.***

Based on our results, our findings highlight the potential need to improve guidance in this high-risk population to
receive proper post-fall/fall-preventive advices. Qin et al** suggested that future interventions should further involve
health care professionals, especially primary care physicians. In our cohort, out of the 417 older people who experienced
a fall causing an injury in the past 12 months, only 81 underwent long-term hospitalization but more than half resulted in
referring doctor visits and EMS use. This further suggests that our population sample is unlikely to be given fall
prevention guidance during their hospital stay and their main healthcare sources are primary physicians and EMS
personnel.

Limitation and Strength

This study provides information about a group of older people who represent a priority for fall prevention.® Screening
from the ORU database ensures maximizing the representation of the target population (not only those attending the
hospital or with geriatric history or only those attending community-based settings who could be most robust). In
addition, we have successfully built up a substantial sample size from different areas, thereby maximizing the external
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validity of the study. The weakness of our study lies in the fact that it is mostly based on self-reported data and could
result in miss-reporting and lack of accuracy. Study shortcomings may arise from potential selection bias in participant
recruitment such as low recruitment rates among individuals who have not called for EMS assistance after falling or
those who use personal medical alarms which do not provide identifiable contact information.

Conclusion

The screening and recruitment of a significant number of participants, despite the various challenges, supports the
effectiveness of remote screening of community-dwelling individuals who have experienced a fall and its usefulness in
the epidemic context. Preliminary capture of the target population revealed that our sample shares characteristics of
a high risk of fall group in need of guidance to prevent future falls. The RISING-DOM intervention should state to what
extent the designed multidimensional prevention program could be effective and applicable to the community-living
older adults.
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