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Abstract 
Background/Objective: Amyotrophic lateral sclerosis (ALS) is a progressive neurodegenerative disease. People with 
ALS who exhibit neck extensor weakness stop ambulating because they no longer can hold their head erect. Neck braces 
currently available resist or restrict lung expansion and are not an option for this population. This was a study of the impact 
a prototype neck brace had on quality of life, mobility, and breathing capacity of people with ALS. 

Methods: Five subjects were recruited and fitted for the prototype brace. Subjects completed a demographic form, 
ALS-Specific Quality of Life (ALSSQOL) survey, Timed Up and Go (TUG) test, and Forced Vital Capacity (FVC) test 
with and without the brace. Subjects wore the brace 1 to 3 months and then repeated the measurements. Descriptive 
statistics were used to describe the sample and summarize the data. 

Results: The initial average ALSSQOL score was 6.0. After 1 to 3 months of wearing the brace, the ALSSQOL score was 
4.8. The initial FVC average showed 34.6% predicted without the brace and 37.4% predicted with the brace. After 1 to 3 
months, the FVC average was 32.85% without the brace and 36% with the brace.   

Conclusion: The prototype neck brace allows ALS patients with neck weakness to remain ambulatory while improving or 
maintaining their respiratory status. Although this pilot study had a small number of subjects, the brace was shown to be 
beneficial in terms of quality of life and improved respirations. Even small improvements have a large impact clinically in 
this patient population. 
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1 Background 
Amyotrophic lateral sclerosis (ALS), also known as Lou Gehrig’s disease, is a progressive neurodegenerative disease that 
can lead to muscular weakness. The average age of people affected by this disease ranges between 40 and 70 years old; 
however, it can occur at younger ages. An average of 30,000 people in the United Stated are affected by ALS at any given 
time and approximately 5000 new cases are diagnosed each year. ALS does not have an increased occurrence in any 
specific race, ethnic, or socioeconomic groups. There is no known cause or cure for ALS [1].   
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strength; however, the measurements for all subjects after 1 to 3 months was 0/5 strength. The data were analyzed as a 
descriptive study due to the small number of subjects.   

The overall ALSSQOL average score was 6.0 on a 0 to 10 scale before the subjects received the prototype brace, and the 
average score after the subjects had worn the brace for 1 to 3 months was 4.8. A decline in quality of life is expected over 
time in the ALS population (see Table 1). The TUG test data were incomplete because two subjects were unable to stand 
from the chair without assistance. These two subjects therefore scored zero. However, once the subjects were standing, 
they were able to complete the task of walking 3 m and back. The initial FVC averages were as follows:without the brace, 
1.57 L (34.6% predicted), and with the brace, 1.76 L (37.4% predicted). The final FVC averages were as follows: without 
the brace, 1.64 L (32.85% predicted), and with the brace, 1.71 L, (36% predicted) (see Table 2).  

Table 1. Overall quality of life scores and quality of life breathing scores (n = 5) 

Subject No. 
Quality of Life Overall Scores Quality of Life Breathing Scores 

Initial Final Initial Final 

1 5 1 6 2 

2 7 7 3 3 

3 6 7 5 8 

4 6 3 8 1 

5 6 6 4 6 

 

Table 2. Forced Vital Capacity (FVC) Scores (n = 5) 

Subject No. 
FVC – Initial (% Predicted) FVC – Final (% Predicted) 

Without brace With brace Without brace With brace 

1 25% 29% 41% 44% 

2 31% 34% 23% 33% 

3 38% 45% 21% 21% 

4 16% 17% 20% 20% 

5 63% 62% 59% 62% 

 

ALS is a challenging disease for patients and medical professionals. The disease has no cure and no medical technology is 
available to slow the disease progression. Quality of life in patients with ALS is a large focus of treatment. The data from 
the quality of life survey in the present study indicated that three out of five subjects did not report a change in their overall 
quality of life, whereas one subject reported slight improvement. When asked to rate how their breathing was in relation to 
their quality of life, 3 of 5 subjects again reported no change or an improvement. One subject did experience a rapid 
progression in respiratory muscle deterioration and required an AVAP ventilator 24 hours per day by the end of the study. 
These results are clinically significant, however, because the disease causes a progressive decline in function and 
respiratory compromise.    

Although the TUG mobility data were incomplete because two subjects could not complete the test independently, the 
patients reported that the brace was comfortable and useful during ambulation. No falls occurred when the patients were 
ambulating and wearing the brace. The subjects reported that the brace improved their visual orientation when ambulating 
and assisted with improving their posture. The subjects also verbalized that it was easier to breathe when wearing the brace 
due to their improved upright posture.   

The FVC data showed clinical improvement in breathing. The normal FVC predicted percentage for males is 71.5% and 
higher. If a person has less than 50% of predicted, that person qualifies for a BIPAP or AVAPs machine to assist with their 
breathing. Any breathing percentage below 20% indicates a risk of needing a ventilator. All the subjects in this pilot study 
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initially and months later remained the same or showed improved breathing when wearing the brace compared with when 
not wearing the brace, with the exception of one subject who initially showed a slight decrease in respiratory function. 

Although this pilot study included a small number of subjects, the brace was shown to be beneficial in terms of quality of 
life, improved posture, and improved respirations. The improvements were small, but such changes have a large impact 
clinically in this patient population. The purpose of this brace design is to provide full head support while improving a 
person’s ability to walk, eat, speak and breathe by not being restricted at the mandible or chest. This brace is now being 
used at the Houston Methodist Hospital ALS clinic as a standard of care for head drop syndrome in patients with ALS.  

4 Conclusion 
ALS is a progressive disease with no cure. The number one cause of death in the ALS patient is respiratory compromise. 
The focus of many medical professionals is to improve the person’s quality of life, function, and respiratory abilities. This 
prototype neck brace allows ALS patients to remain ambulatory while improving or maintaining their respiratory status. 
More research needs to be completed on the many different benefits of a neck brace of this kind. 
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