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INTRODUCTION 

Natural arm dynamics play a critical role in dynamic 
balance, for steady-state walking by minimizing body 
angular momentum [1] and when recovering from a 
perturbation through ballistic movements to redirect 
body mass [2]. This has considerable implications for 
fall risk in persons with upper limb loss. Fall frequency 
has been documented for individuals with lower limb 
loss [3], but this health hazard has not been explored 
in persons with upper limb loss. The purpose of this 
pilot study was to investigate fall frequency, balance 
confidence, and predictors of falls in persons with 
upper limb loss at or proximal to the wrist. 

METHOD 

Subjects: Data were collected on persons at least 18 
years of age with limb loss at or proximal to the wrist.  

Apparatus: A 35 multiple-choice, English-language 
online survey (SurveyMonkey, CA), released 4/6/2016  
collected information on prosthesis use, fall history 
and circumstances, limb loss, body and health 
characteristics, and balance confidence (Activities-
specific Balance Confidence (ABC) Scale [3]). 

Procedures: Subjects accessed the survey at the web 
address advertised through OANDP-L, AMP-L, and 
prosthetic clinics, and provided anonymous 
responses following provision of informed consent. 
Respondents were permitted to skip any question. 

Data Analysis: Summary statistics were prepared for 
all data. A backward step-wise logistic regression 
analysis assessed the impact of relevant variables 
including age, upper limb loss characteristics (most 
proximal level, time since loss, cause), prosthesis use 
inside or outside of the home, and presence of lower 
limb loss on fall classification: frequent fallers (≥2 in 
the past 12 months), and non-fallers (≤1). Incomplete 
records were removed for regression analysis. 

RESULTS 

At the time of analysis, data had been collected on 56 
subjects. Some variables were analyzed on a reduced 
sample as respondents did not answer every 
question. Summary statistics are displayed in Table 1. 
Overall, 44% of respondents (n=55) reported a fall in 
the past year, 67% of which fell more than once and 
29% within the last six months. Falls occurred while 
walking indoors (40%), outdoors (5%), on stairs 
(40%), during domestic chores (10%), and during 
sport (25%). Falls resulted mainly from trips (50%), 
slips (30%), or a push/pull (10%). Seven subjects 
experienced lower limb loss (ranging from partial foot 
to hip disarticulation). The model (n=43, 12 fallers, 
χ

2
(4)=29.542, p<0.001) correctly classified 91% of 

cases and explained 72% of outcome variance. 
Respondents were more likely to fall if they were older 
(p=0.055), had less time since limb loss (p=0.028), 

and used an upper limb prosthesis (p=0.033). 
Amputation cause was significant (p=0.040), but did 
not contribute greatly to explaining model variation. 

 
DISCUSSION 

Results suggest that although persons with upper 
limb loss do not generally suffer from low balance 
confidence, they report a high prevalence of falls that 
is only 8% less than that for lower limb amputees [3]. 
These findings suggest an undocumented health 
hazard in this patient group. Falls appear to result 
from common risks such as slips and trips, but risk of 
repeated falls may be elevated due to variables 
specific to upper limb loss and prosthesis use in 
addition to the known factor of age. Sample size was 
small and this should be considered for interpretation. 

CONCLUSION 

Falls may be an important health concern for persons 
with upper limb loss and research should further 
explore possible factors related to risk. 

CLINICAL APPLICATIONS 

Although balance confidence in patients with upper 
limb loss is high, they may benefit from closer 
monitoring to identify prevalence and risk of falls. 
Such monitoring could create awareness of this risk 
and identify patients in need of targeted intervention. 
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Item  Category Count 

Sex 
Male 22 

Female 28 

Age (yrs) 40±17 [21-78] 50 

Body Mass Index 25±9 [12-55] 49 

Upper limb loss 
  

Time since loss 28±17 [1-78] 48 

Cause 
Congenital 27 

Other 25 

Number 
Unilateral 43 

Bilateral 7 

Level 

Shoulder Disarticulation 2 

Transhumeral 10 

Elbow Disarticulation 1 

Transradial 27 

Wrist Disarticulation 13 

Prosthesis use 
  

Type used (inside 
and/or outside the 

home) 

Cosmetic 13 

Body-powered 25 

External/electric 18 

Hybrid (body+ external) 2 

Passive w/ terminal device 8 

Sport/Recreation 14 

None 21 

Use (hrs/day) 9±7 [0-19] 32 

Use (days/week) 5±3 [0-7] 33 

ABC Score (%) 88±17 [30-110] 47 

Figure 1. Summary statistics; mean ± 1 StDev [range]. 


