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ABSTRACT
Purpose:  Evaluate specific elements of previously proposed fall and near-fall definitions to determine 
whether they fully capture lower limb prosthesis (LLP) users’ lived experiences.
Methods:  Semi-structured interviews were conducted with 24 LLP users. Interview transcripts were 
reviewed, coded, and analyzed using deductive thematic analysis to identify shared experiences and 
inform revisions to previously reported definitions.
Results:  Four major themes emerged: a fall can be initiated by more than just a loss of balance, loss 
of balance and losing balance are considered similar, falls are not limited to landing on the ground or 
floor, and catching yourself and recovering your balance are distinct responses to a loss of balance.
Conclusions:  Two revisions were made to previous definitions to better align with LLP users’ 
experiences and historically overlooked fall circumstances. A fall is defined as a loss of balance or 
sudden loss of support where your body lands on the ground, floor, or another object. A near-fall was 
defined as a loss of balance where you caught yourself or recovered your balance without landing on 
the ground, floor, or another object. Implementation of these new definitions will aid the collection of 
accurate, consistent, and meaningful fall data, enhancing aggregation and comparison across studies.

	h IMPLICATIONS FOR REHABILITATION
•	 Falls are a top health concern for lower limb prosthesis users.
•	 Understanding how lower limb prosthesis users experience falls helps build meaningful fall definitions.
•	 Standardized definitions allow clinicians to document fall events with greater consistency and justify 

fall prevention interventions.

Introduction

Falls among lower limb prosthesis (LLP) users are common [1–5], 
injurious [2,3,6–8], costly [9], and socially isolating [2,10,11] events. 
A barrier to addressing this public health problem remains a lack 
of quality falls data [5,12]. Accurately documenting real-world fall 
events and their subsequent consequences begins with clear and 
meaningful definitions of fall events. In the absence of a definition 
that is relevant and relatable to target respondents, LLP users’ 
interpretations of what constitutes a fall may differ [13]. The use 
of ambiguous definitions in falls research could lead to the col-
lection of falls data based on different events, limiting compari-
sons between studies as well as individuals [5], compromising our 
understanding of falls by LLP users.

A number of studies [1–3,12,14] have sought to characterize 
the frequency, circumstances, and/or consequences of real-world 
falls by LLP users. While each study defined a fall, the definitions 
used varied between studies. Discrepancies in terms of how falls 
were defined, including the use of colloquial terminology (e.g., 
“stumble”) [15–17], or the lack of a near-fall definition [18], high-
light potential difficulties in comparing data between studies. 
Additionally, the definitions cited in these studies were developed 
without input from target respondents [19,20]. As a result, mean-
ingful details that are pertinent to LLP users may have been 

overlooked and inadvertently excluded from these definitions. To 
address these issues, new fall and near-fall definitions based on 
the lived experiences and preferred terminology of a diverse group 
of LLP users were recently proposed [5]. Results of this qualitative 
study suggested that a fall could be defined as a loss of balance 
where your body lands on the ground or floor, while a near-fall 
could be defined as a loss of balance where you caught yourself 
or recovered your balance without landing on the ground or 
floor [5].

The proposed definitions are distinct from prior definitions in 
several notable ways. First, terms like “unexpected” or “uninten-
tional”, which are often used to characterize the accidental nature 
of a fall, were removed after LLP users described the inadvertent 
nature of falls to be implied [5]. Similarly, phrases like “come to 
rest” or “coming to rest”, which are often used to describe the 
state of the body after a fall were perceived by LLP users to be 
confusing and unnecessary [5]. Terms such as “lower level” or 
“lower surface,” which are often used to describe the location of 
the body after a fall were deemed vague by LLP users and were 
therefore replaced with the more specific phrase, “ground or floor.” 
Notably, LLP users in the previous study indicated that the terms 
“ground” and “floor” had two distinct interpretations (i.e., outdoors 
and indoors, respectively) [5]. The recently proposed definitions 
also differentiated falls and near-falls, two events LLP users saw 
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as unique (i.e., did or did not land on the ground or floor) [18]. 
It was suggested these changes would not only provide clarity 
and standardize meaning of these fall events, but also increase 
their relevance to LLP users [5].

Upon further review of the falls literature several circumstances 
beyond those addressed in the fall-event definitions were identified, 
suggesting potential gaps in the content of the previously proposed 
definitions. For example, when defining a fall a number of studies 
in older adults expand “landing on the ground or floor” to also 
include “landing on an object” [21,22]. As the previously proposed 
definitions emphasized landing on the “ground or floor” [5], ques-
tions arose as to whether LLP users would also consider landing 
on something other than the ground or floor to be a fall. Several 
other fall-related studies in older adults have suggested that some-
thing other than a loss of balance could initiate a fall [23–25]. 
Specifically, “drop attacks” have been described as an alternative 
precursor to a fall [23,24], defined as an event that occurs suddenly, 
quickly, and without warning as to leave no time to prevent or to 
break the fall [23]. Falls that happen so quickly that the individual 
cannot respond have been described anecdotally by lower limb 
prosthesis users, but never formally reported or analyzed. If found 
to be part of LLP users’ lived experience, the exclusion of drop 
attack-like events from the proposed fall definitions may have the 
inadvertent effect of overlooking unique fall events that could 
require specific assessments and/or interventions. The identification 
of these potential gaps would indicate that additional research is 
necessary to probe existing fall-event definitions and ensure they 
capture the full lived experience of LLP users.

The objective of this study was to evaluate specific elements of 
previously proposed fall and near-fall definitions [5] to determine 
whether LLP users’ lived experiences were fully captured. We specif-
ically sought to determine if landing on something other than the 
“ground or floor” would still be considered a fall; if a fall could be 
initiated by anything other than a “loss of balance”, how “catching 
yourself” may differ from “recovering your balance”; and whether a 
“loss of balance” was perceived as distinct from “losing your balance”.

Methods

Overview

Semi-structured interviews were conducted with lower limb pros-
thesis users from across the United States using video or telephone 
conferencing software (Zoom, Version 5.10.6). A semi-structured 
approach was adopted to maintain consistency in the questions 
and substance of each interview, while simultaneously promoting 
discussion of fall-related concepts and experiences relevant to each 
participant [26]. The interview guide was developed by a team of 
researchers and clinicians, drawing upon their prior fall-related 
qualitative research among LLP users [5,18,27]. The research team 
was composed of two researchers (PhDs, one prosthetist-orthotist, 
and one bioengineer) and one PhD student. A phenomenological 
approach was selected for interview analysis due to the emphasis 
placed on the lived experience of each individual, and on being 
open to understanding views that may differ from our previous 
perspectives [28]. Previous research had identified three relevant 
components to fall and near-fall definitions: the precursor, point 
of departure, and unique outcome [5]. Guiding questions were 
designed to ensure the interviewer asked about each of these 
components for both falls and near-falls during the interview [18]. 
Recruitment and data collection occurred between May and 
December 2022. The study protocol was reviewed by a University 
of Illinois Chicago Institutional Review Board and determined to 
qualify for exempt status.

Participant recruitment and screening

Purposive sampling was used to solicit a diverse set of experiences 
relevant to LLP users who have experienced fall events [29, 30]. 
Recruitment targets were set to ensure at least 20% of participants 
were transfemoral prosthesis users, female, greater than 50 years 
old, of dysvascular etiology, bilateral LLP users, and veterans or 
Service members [5, 12, 18]. Potential study participants were 
recruited from across the United States via invitations sent to 
members of a research registry maintained by the study investi-
gators. Additionally, email and printed flyers posted by clinical 
collaborators were used to expand recruitment efforts. Eligibility 
criteria were greater than or equal to 18 years of age, a lower 
limb amputation at or between the ankle and hip, use of a pros-
thesis, one or more self-reported falls in the past 12 months, the 
ability to speak, read, and write in English, and agreeing to have 
the interview recorded and transcribed.

Data collection

Before their scheduled interview time, participants were emailed a 
personal link to a secure REDCap site with study information and 
a self-report survey that was used to collect details of participants’ 
demographic, health, amputation, balance, and mobility-related 
characteristics. Survey completion was confirmed and any follow-up 
questions were clarified before starting the interview. Balance con-
fidence and fall-related avoidance behaviors were measured using 
the Activities-specific Balance Confidence (ABC) scale [31–33] and 
the Fear of Falling Avoidance Behavior Questionnaire (FFABQ) [34], 
respectively. Participants’ mobility was measured with the Prosthetic 
Limb Users Survey of Mobility (PLUS-M) [35].

Each interview began with the facilitator (JO) introducing the 
subject of the interview, discussing the applicability of fall event 
definitions based on the participants’ experiences. Participants 
were then shown the previously proposed definition of a fall, “a 
fall is a loss of balance where your body landed on the ground 
or floor” [5]. Three guiding questions were used to evaluate three 
specific elements of the fall definition (Table 1). Notes were taken 
in real time by the facilitator to supplement interview transcripts.

Participants were then asked to describe if and how they would 
differentiate between a fall and a near-fall (Table 2, guiding ques-
tion #1). After providing their opinion and describing specific 
differences (or lack thereof ) between a fall and a near-fall, par-
ticipants were shown the previously proposed definition of a 
near-fall, “a near-fall is a loss of balance where you caught yourself 
or recovered without landing on the ground or floor” [5]. The 
remaining guiding questions were used to evaluate three specific 
elements of the near-fall definition: i) if a near-fall could be ini-
tiated by anything other than a loss of balance? ii) whether there 
is a difference between “catching yourself” and “recovering your 
balance”, if so, what, and iii) are there other words to describe a 
near-fall? The study team met periodically to review interview 
transcripts and interpretations. After the first ten interviews it was 

Table 1.  Guiding questions to probe fall definition.

Question1: Do you think a ‘loss of balance’ is required to fall? Why or why not?
Clarifying question: What could cause a fall that is not due to a loss of balance?
Question 2: In your opinion, what is the difference between “a loss of 

balance” and “losing your balance”?
Clarifying question: Which term is better to use when defining a fall, and why?
Question 3: Do you think a fall requires “landing on the ground or floor”? 

Why or why not?
Clarifying question: If you lost your balance and landed on a table or chair, rather 

than on the ground or floor, would you still consider that to be a fall?
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decided not to make any edits to the interview guide as new 
ideas and data were still emerging, indicating we had not met 
saturation [36].

Analysis

Demographics, health, amputation, and self-report measures 
were summarized using descriptive statistics. All interviews were 
audio-recorded, and transcribed verbatim (Rev.com, 2022). After 
each interview transcripts were reviewed, and open coding was 
applied to create the code list. Transcripts and code lists were 
reviewed and compared every five interviews to identify common 
ideas and responses being discussed [5]. Due to the focused 
nature of the interviews, data were expected to be synthesized 
with little difficulty, and coding was therefore performed by one 
researcher (JO). The research team maintained a shared spread-
sheet to organize responses and pose questions that initiated 
discussion regarding the data and its interpretation. The study 
team met periodically to discuss emerging themes and determine 
if/when saturation was achieved. Code saturation was determined 
to have been achieved once no new codes were emerging from 
the data and a range of thematic issues were identified (i.e., 
“heard it all”) [36]. Meaning saturation was considered to have 
been achieved once investigators had developed a rich under-
standing of the issues as described by the participants (i.e., 
“understood it all”) [36]. Coded excerpts were then aggregated 
into common themes using a deductive thematic analytical 
approach [37].

Results

Summary

Twenty-five participants were recruited and screened; 24 com-
pleted the semi-structured interviews (Tables 3 and 4). Interviews 
lasted between 30 and 60 min. Twenty-two interviews were con-
ducted over video, while two were done over the phone. 
Participants discussed a variety of topics related to falls. Four 
themes were identified from participants’ fall-related lived expe-
riences. Descriptions of these themes and how they shaped revi-
sions to previously proposed LLP user-specific fall event definitions 
are presented below with supporting excerpts.

Theme 1: a fall can be initiated by more than just a loss of 
balance

Most participants stated that a loss of balance was the main 
precursor to a fall or near-fall. Several physical disturbances were 
described as frequent contributors to a loss of balance.

“Any time I’ve fallen… there’s definitely been a loss of balance before I 
actually ended up on the ground. Because even the near falls where you 
don’t fall, that’s been a loss of balance too.”

Female; 30 years old; unilateral transfemoral (TF) amputation; 3 years 
since amputation

“It doesn’t really matter what caused me to fall as in my foot getting caught 
on something or my knee not being locked, it’s always a loss of balance 
that causes me to go.”

Male, 57 years old, unilateral transtibial (TT) amputation, 8 years since 
amputation

Multiple participants also shared experiences where they had 
fallen without a loss of balance. Participants described falls that 
were “straight down”, where they had gone “from point A to point 
B” without knowing what had happened. These falls were “too 
fast”, leaving them with “no time to respond”. In each case, partic-
ipants differentiated these falls from those associated with a loss 
of balance.

“Sometimes it just happens so fast. You’re just down. You don’t have nec-
essarily time to… if you

catch your toe on something and the knee doesn’t work properly… I have 
fallen sometimes so

quick that I didn’t even realize it. I don’t think it’s loss of balance. "

Female, 52 years old, unilateral TF amputation, 33 years since 
amputation

“I am physically going through the air right now. I don’t have an opportunity 
to catch myself. The balance isn’t part of this equation because to me 
balance is more when I’m in an upright position and I have some control…
my knee was under me before my brain can process. There’s nothing I could 
have done.”

Female, 56 years old, unilateral TT amputation, 6 years since 
amputation

Table 2.  Guiding questions to probe near-fall definition.

Question 1: How does a fall and near-fall differ?
Question 2: Can you experience a near-fall without a loss of balance? If so, how?
Question 3: What is the difference between “catching yourself” and 

“recovering your balance”?
Question 4: Are there any other terms you would use to describe a near-fall?

Table 3.  Participant characteristics with respect to purposive sampling criteria 
(n = 24).

Count (%)

Gender
  female 9 (38%)
  male 15 (62%)
Amputation etiology
  dysvascular or infection 10 (42%)
  traumatic 14 (58%)
Amputation level
  unilateral transfemoral or knee disarticulation 

amputation
14 (58%)

  unilateral transtibial amputation 7 (29%)
  bilateral (transtibial and transfemoral) amputation 3 (13%)
Other
  greater than 50 years old 16 (67%)
  military veteran or Service member 5 (21%)

Table 4.  Participant demographic, health, amputation, balance, and 
mobility-related characteristics.

mean (SD)

median (25th 
quartile, 75th 

quartile) min, max

Age (years) 60 (13) 61 (49, 71) 29, 84
Number of co-morbidities 2 (2) 2 (0, 3) 0, 7
Number of daily medications 4 (4) 2 (1, 8) 0, 15
Time since first amputation 

(years)
20 (16) 13 (8, 33) 3, 54

Hours wearing prosthesis/day 13 (4) 14 (10, 16) 5, 18
Hours walking with 

prosthesis/day
6 (4) 4 (3, 7) 2, 18

ABC (/4) 2.74 (0.86) 2.81 (2.08, 3.34) 1, 4
FFABQ (/30) 9.79 (8.97) 6.50 (2.25, 15.8) 0, 30
PLUS-M (T-score) 51.6 (8.11) 50.5 (44.7, 57.3) 40.3, 71.4

ABC: activities-specific balance confidence scale; FFABQ: fear of falling avoidance 
behavior questionnaire; PLUS-M: prosthesis limb users survey-mobility.



4 J. FERRELL-OLSON ET AL.

“It’s when the support comes out from underneath me …my prosthetic leg 
will slip right out from under me, and I always land on my natural knee.”

Male, 72 years old, unilateral TF amputation, 23 years since 
amputation

The concept of falls happening without a loss of balance began 
to emerge after the first 10 participants. After discussions among 
the study team, the term “sudden loss of support” was suggested 
to summarize this experience. Previous participants were contacted, 
and all remaining participants who brought up the idea of falling 
without a loss of balance were asked whether a “sudden loss of 
support” captured their experience. All participants that described 
this unique precursor to a fall endorsed the phrase “sudden loss 
of support”, confirming this language to be an accurate portrayal 
of their lived experience. The speed and resulting lack of time to 
respond to a “sudden loss of support” described by LLP users sug-
gested that this precursor applied exclusively to falls.

Theme 2: a loss of balance is considered similar to losing your 
balance

Most participants indicated that they did not perceive any differ-
ences between the phrases “loss of balance” and “losing your 
balance”. Participants that identified a difference between the two 
phrases expressed divergent views on whether loss or losing 
reflected the precursor to a fall or the act of falling itself.

“I would think they are pretty much the same."

Male, 41 years old, unilateral TT amputation, 8 years since amputation

"Losing your balance, I think you’re in the act. You’re already heading to 
the floor. Your loss of balance… is the precursor."

Male, 75 years old, unilateral knee disarticulation (KD) amputation, 9 
years since amputation

"One is past and one is current, in the middle of it. So, losing balance, 
you’re doing it. Loss of balance is you already did it."

Female, 52 years old, unilateral TF amputation, 33 years since amputation

Most participants expressed no preference for which of the 
two phrases should be included in the fall definition.

“I think they are pretty interchangeable.”

Male, 41 years old, unilateral TT amputation, 8 years since amputation

“I use them interchangeably. So, for me either one.”

Female, 49 years old, unilateral TF amputation, 35 years since 
amputation

Due to the temporal inconsistency with which “loss of balance” 
and “losing your balance” were described by the participants, and 
no strong preference for either phrase, they were considered 
equivalent and thus interchangeable.

Theme 3: Falls were not limited to landing on the ground or floor

Participants indicated that falls could include landing on another 
object, such as a table or chair, as well as landing on the ground 
or floor. Participants also described falls where they landed on 
machinery, furniture, or other objects.

"If I happen to fall against a piece of machinery, I’ve still fallen… I’m 
required to get my legs back under me and regain that loss of balance 
that momentarily happens."

Male, 72 years old, unilateral TF amputation, 23 years since amputation

“I can imagine a landing that would not be a catch, but where you’re 
landing into a piece of furniture, careening across a banister…you end up 
hitting something in an uncontrolled fashion.”

Male, 48 years old, bilateral TT amputation, 48 years since amputation

Landing on “another object”, however, was not found to include 
walls. When asked if landing on or against a wall would be con-
sidered a fall, participants said no, provided they remained upright 
and on their feet.

“No, I don’t consider that a fall. I consider that to help to balance you 
because I’d prefer to hit the wall with my body than hit the floor.”

Male, 52 years old, unilateral TF amputation, 10 years since 
amputation

"Am I still upright? I would imagine I’m standing and I lose my balance and 
I fall onto the wall, but I’m still standing, I wouldn’t consider that a fall."

Male, 41 years old, unilateral TT amputation, 8 years since amputation

In contrast to the previously proposed definition of a fall [5], 
participants in the present study indicated that a fall was not 
limited to landing on the ground or floor.

Theme 4: Catching yourself and recovering your balance are 
two distinct responses

“Catching yourself” was perceived by participants to involve reach-
ing out to grab another object, such as a table or chair. “Recovering 
your balance” was viewed as a self-correcting strategy achieved 
by taking additional steps, hopping, or any other movements that 
did not involve contact with an external object.

"Catching yourself might require another object that helped you recover 
your balance on your own."

Female, 60 years old, unilateral TT amputation, 7 years since amputation

"Catching yourself would involve your arms reaching out and grabbing 
something or leaning against something… recovering would be, I’m stum-
bling and shifting my weight as I stumble in a way that wouldn’t involve 
the arms, but that allowed me to regain balance without hitting the floor."

Male, 49 years old, unilateral TF amputation, 13 years since amputation

“I would say catching myself would involve potentially actually grabbing 
another object or somehow contacting something else, usually with the 
hands, but not necessarily. Whereas recovering balance could be done with 
a jump, a step, a postural shift, or something like that which does not 
require contact with anything else.”

Male, 48 years old, bilateral TT amputation, 48 years since amputation

Supporting the recently proposed definitions, LLP users 
described “catching yourself” and “recovering your balance” as 
distinct responses to a loss of balance.

Discussion

The objective of this study was to evaluate specific elements of 
previously proposed fall and near-fall definitions to determine 
whether they fully capture lower limb prosthesis (LLP) users’ lived 
experiences. Based on the analysis of 24 semi-structured interviews 
conducted with a diverse sample of LLP users, fall and near-fall 
definitions were revised in two important ways. First, in both the 
fall and near-fall definitions the phrase “landing on the ground or 



DEFINING FALLS WITH LOWER LIMB PROSTHESIS USERS 5

floor” was expanded to include “or another object.” Second, in the 
fall definition the phrase “a loss of balance” was expanded to include 
“or a sudden loss of support”. After incorporating each of these 
changes, the revised fall and near-fall definitions were (Figure 1):

A fall is a loss of balance or sudden loss of support where your body 
landed on the ground, floor, or another object.

A near-fall is a loss of balance where you caught yourself or recovered 
your balance without landing on the ground, floor, or another object.

The phrase “sudden loss of support” may reflect fall mechanics 
occasionally experienced by LLP users that were overlooked in 
previous fall definitions [5]. A “sudden loss of support” does not 
offer the opportunity to recover and will always lead to a fall, 
never a near fall. The sense of suddenly loosing support and 
experiencing a rapid unrecoverable descent may capture mechan-
ical circumstances that are particularly familiar and relevant to 
transfemoral prosthesis users. Prosthetic knees worn by transfem-
oral prosthesis users often lack sufficient stance phase flexion 
resistance, which can on occasion leave them susceptible to buck-
ling, and a quick downward collapse from which transfemoral 
prosthesis users have no opportunity to respond and/or recover 
[38,39]. The expansion of the fall precursor “a loss of balance” to 

include “sudden loss of support” may help document all falls 
among LLP users by adding needed detail and breadth to how 
a fall is defined. A “sudden loss of support” may also represent a 
feature of falls that is not limited to LLP users. Older adults, for 
example, have described experiencing “drop-attacks”, where they 
find themselves suddenly on the ground, with no warning or time 
to break the fall [23,24]. While consistent with the phrasing and 
terminology used by LLP users in the current study to describe 
a “sudden loss of support”, additional research is required to deter-
mine whether a “sudden loss of support” reflects a feature of falls 
that generalizes across clinical populations. Efforts to identify 
fall-related experiences shared across clinical populations may 
lead to the development and implementation of a universal fall 
definition that would allow for unbiased comparisons of fall fre-
quency, circumstances, and consequences across clinical 
populations.

Previous fall definitions have incorporated the concept of land-
ing on something other than the ground or floor, but with less 
specificity and relevance to LLP users [1,19]. Fall definitions used 
in LLP user research to date have historically referenced landing 
on a “lower level”, “other level”, or “lower surface” [1,6,16,40]. Falling 
onto or landing on a “level” was not a phrase used by LLP users 
when describing their fall-related experiences in the current study 

Figure 1.  Formulation of the revised fall and near-fall definitions based on LLP users’ shared lived experiences. Terminology and the frequency (i.e., freq) used by 
lower limb prosthesis users during semi-structured interviews are presented. A. Precursor: a loss of balance was a precursor common to both falls and near-falls. 
In contrast, a sudden loss of support was unique to falls. B. Response: the chance to attempt a recovery differed based on the precursor. LLPs users described 
how the speed of a sudden loss of support eliminated any opportunity to attempt a recovery. Recoveries were attempted after a loss of balance and reflected a 
preference for upper over lower extremity strategies. The success or failure of the attempted recovery strategy led to unique outcomes. C. Unique outcome: Falls 
and near-falls each had a unique outcome, landing, or not, on the ground, floor, or another object, respectively.
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or previous fall-related qualitative research [18]. Instead, LLP users 
described landing on the “floor” or “ground” depending on 
whether they were inside or outside, respectively. Including the 
phrase “landing on another object” rather than “lower level” or 
“other level” serves to customize fall and near-fall definitions to 
LLP users’ preferred terminology and experiences, addressing gaps 
in previously proposed LLP user-specific definitions [5].

Including “landing on another object” as an element of a fall 
may also align better with LLP users’ preference for using a 
reach-to-grasp strategy when attempting to recover from a loss 
of balance [5]. A reach-to-grasp strategy requires LLP users to 
reach out and grasp an object with sufficient accuracy, speed, 
and strength to slow or stop their descent [41].In the event such 
a strategy fails, LLP users would likely land on the object they 
were reaching for. In contrast, if a stepping or hopping strategy 
were used and failed, one might expect LLP users to land on the 
ground or floor, as it seems unlikely they would step without 
sufficient space to do so. While it remains to be determined if 
LLP users’ endorsement of “landing on another object” in the 
present study stems from their choice of balance recovery strat-
egies, it appears plausible that the exclusion of “another object” 
from the prior definition of a fall [5] could cause LLP users to 
overlook such events when reporting falls leading to an under-
estimation of their frequency and misunderstanding of their cir-
cumstances or consequences.

Using definitions for falls and near-falls based on LLP users’ 
lived experiences will help ensure that researchers, clinicians, and 
participants are discussing the same events. Incorporating the 
same LLP user-specific fall and near-fall definitions across studies 
and sites will facilitate the aggregation of data and permit import-
ant sub-group analyses to determine if the frequency, circum-
stances, and consequences of fall events differ based on 
amputation level, etiology, or other relevant patient characteristics. 
For example, previous work identified sub-groups at risk for 
fall-related injuries, but the definition used may have excluded 
falls that involved landing on something other than the ground 
[7]. Use of these revised fall definitions may also help improve 
the quality of falls data, enabling researchers to better estimate 
the magnitude of the public health problem caused by falls in 
LLP users. Implementing standardized definitions may also help 
clinicians to better evaluate patients’ fall experiences and justify 
the provision of interventions designed to mitigate falls. As pre-
vious falls are considered one of the best predictors for future 
falls [2], fully understanding fall history will best direct clinical 
practice and care for those patients at higher fall risk.

Limitations

The interpretation of study results may not generalize to newer 
LLP users. Despite efforts to capture a diverse range of LLP users 
and related experiences, newer prosthesis with less than 18 months 
of experience and bilateral amputees were underrepresented in 
the current study. New prosthesis users or users with two pros-
thetic limbs may have fall experiences that differ from the par-
ticipants in our study, particularly as they are likely to be more 
prone to falls. Specifically, the mechanics of learning to walk with 
a prosthesis, and using two artificial limbs likely creates different 
experiences when attempting to maintain and/or restore balance 
compared to the majority of participants in the current study. 
Additional research involving newer and bilateral LLP users is 
warranted to determine if their fall-related experiences are cap-
tured by the revised definitions proposed here. The goal of this 
study was to test fall-event definitions within a group of LLP users 

that have diverse experiences. Additional research is therefore 
needed to determine if fall-related lived experiences of LLP users 
vary as a function of the cause and level of amputation, or pros-
thetic componentry (e.g., microprocessor versus non-microprocessor 
knees). Coding was completed by a single investigator, but con-
sistently reviewed and discussed with other members of the 
research team. Lastly, member checking, a common practice in 
qualitative research [42,43] designed to enhance data accuracy, 
was not implemented in the current study. Based on the straight-
forward nature of the interview, we do not believe these limita-
tions substantially impacted the data collected or our interpretation 
of those data. With a semi-structured interview design, we had 
the flexibility to confirm our participant’s descriptions of their 
lived-experiences in real time, contributing to the trustworthiness 
of the data. All interviews were transcribed, reviewed, and com-
pared to audio recordings to confirm they reflected participants’ 
own words and experiences.

Conclusion

The objective of this study was to evaluate specific elements of 
previously-proposed fall and near-fall definitions [5] to determine 
whether they fully align with LLP users’ lived-experiences. Based 
on feedback obtained from semi-structured interviews with a 
diverse sample of 24 LLP users, two major revisions were made to 
the prior definitions. First, the precursor to the fall event, which 
previously included just “a loss of balance,” was expanded to include 
“a sudden loss of support”. Second, the outcome for both the fall 
and near-fall definitions, which originally described “landing on the 
ground or floor” was revised to include “or another object”. The 
addition of “or another object” may reflect a more specific version 
of the phrase “lower level” that is included in several previously 
published definitions of falls not specific to LLP users. Implementation 
of these revised definitions for fall events based on LLP users’ lived 
experiences will aid in the collection of accurate, consistent, and 
meaningful falls data and enhance the limb loss community’s ability 
to aggregate falls data and/or compare falls data between individ-
uals, sites, and studies. Questions remain regarding the generaliz-
ability of these results to other clinical populations.
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