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INTRODUCTION

Amyotrophic lateral sclerosis (ALS), also referred to as Lou Gehrig’s 
disease, is a fatal motor neuron disease characterized by rapidly progressive 
weakness, dysarthria, dysphagia, and respiratory failure. Fifty percent of 
patients will die within 3 years of diagnosis and 95 percent within 5 years—
mainly from respiratory failure [1]. The only available treatment, riluzole, 
has limited efficacy, prolonging survival by 3 months [2–3]. Although famil-
ial cases have led to the identification of associated genetic loci, the etiology 
of sporadic cases is unknown. There is, however, an association between 
military service and the development of ALS [4]. Hence, in 2008, ALS 
became a presumptively compensable illness for all Veterans with 90 days 
or more of continuously active service in the military. This provides the Vet-
eran full access to medical care, medication management, durable medical 
equipment (DME), and monthly financial compensation.

Since this decision in 2008, there has been a growing appreciation for the 
level of Department of Veterans Affairs (VA) benefits associated with the 
diagnosis of ALS, and subsequently more Veterans have entered the VA medi-
cal system with a diagnosis of ALS, both at the Cleveland VA Medical Center 
and in Veterans Integrated Service Network (VISN) 10 in Ohio. Between 2005 
and 2010, the spinal cord injury (SCI) outpatient clinic treated 19 patients 
with ALS, compared with 60 patients in years 2011 to 2012 alone.

This increased awareness of VA benefits at the outset resulted in Veter-
ans presenting at their first evaluation with advanced stages of ALS, charac-
terized by speech, swallowing, and breathing problems. We found many of 
the Veterans and their family members psychologically unprepared to cope 
with the disease progression, often times expressing anger or fear during the 
initial evaluation. Most patients lacked a clearly defined plan for their future 
care. The rapid progression of this disease resulted in both the Veteran and 
the staff being unprepared to cope with the need to make imminent medical 
decisions regarding percutaneous nutrition, noninvasive versus invasive 
ventilation, and other complex end-of-life decisions. The processes that 
were in place to provide care for patients with SCI, although interdisciplin-
ary in nature, lacked the speed and complexity required to care for patients 
with a rapidly progressive neurodegenerative disorder.

The realization that our current paradigm of care needed to be modified 
to provide excellent medical services to patients with ALS led to the devel-
opment of a joint workgroup between the SCI and the Neurology Services. 
xi
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The overarching goal of this workgroup was to 
address care needs and improve processes for Veter-
ans with ALS. This team recognized the complexity 
of ALS care and looked for solutions to address the 
unique needs of Veterans with ALS, which included 
rapid medical management of respiratory issues, 
nutritional needs, psychological support, educa-
tion, and providing end-of-life care while 
expanding the interdisciplinary approach already 
in place on the SCI service.

BACKGROUND

ALS and Veterans
ALS occurs in all major countries worldwide, 

with higher rates in the United States and England [5]. 
Approximately 5,600 new cases are diagnosed in the 
United States each year. The estimated prevalence in 
the United States is 5 per 100,000 people [6]. About 
5 percent of cases are attributed to the inheritance of 
genetic defects, many of which have been identified; 
most of these follow an autosomal dominant inheri-
tance pattern. The remaining 95 percent of cases are 
considered sporadic (nonfamilial) and of unknown 
etiology. Interestingly, cohorts have been identified 
suggesting possible causative relationships between 
the disease and various factors, including pesticide 
exposure [7], head trauma [8], strenuous physical 
activity [9], and heavy metal exposure [10]. Similarly, 
a series of published articles beginning in 2000 sug-
gested the possibility that military service was associ-
ated with the future development of ALS. The initial 
study [11] focused on the risk to deployed gulf war 
Veterans compared with nondeployed gulf-era Veter-
ans. The study demonstrated an increase risk in the 
deployed group but was limited by short follow-up 
time and a low number of affected individuals. Haley 
examined the incidence of ALS in deployed gulf war 
Veterans compared with incidence in the general
population in the United States [12]. Although this 
publication was more stringent in terms of the diagno-
sis and only included patients 45 years of age or 
younger, the study failed to sex-adjust control data for 
the overwhelmingly male Veteran group, likely lead-
ing to an overestimation of the reported increased risk 

to Veterans. Two related publications further sug-
gested a relationship between service, deployment, 
and ALS [13–14]. These studies compared the num-
ber of cases of ALS in deployed and nondeployed 
Veterans in the 10-year period following the end of 
the gulf war. The comparison of risk between 
deployed and nondeployed Veterans identified a strik-
ing twofold increase in age-adjusted risk for the for-
mer cohort. However, limitations were again 
identified [15] restricting the overall interpretation of 
the study. Finally, Weisskopf et al. published the best 
quality cohort study on the subject [4]. This study 
examined the risk to Veterans serving between 1910 
and 1982 and demonstrated a 1.5 times increased risk 
associated with service during this time period. This 
is important because it demonstrated an increased risk 
regardless of wartime or nonwartime service moving 
beyond the studies focusing on gulf war Veterans and 
suggests that military service in general results in 
increased risk of future disease development.

These reports prompted VA to ask The National 
Academies in 2005 to review the potential connec-
tion between military service and a diagnosis of 
ALS. This task was assigned to the Institute of Medi-
cine (IOM). November 10, 2006, Amyotrophic Lat-
eral Sclerosis in Veterans: Review of the Scientific 
Literature concluded that “there is limited and sug-
gestive evidence of an association between military 
service and later development of ALS” [16]. The 
progressive and often rapid disease course coupled 
with the IOM report justified then-Secretary James 
Peake’s decision to make ALS a presumptively com-
pensable illness. In a press release, he stated, “There 
simply isn’t time to develop the evidence needed to 
support compensation claims before many Veterans 
become seriously ill. My decision will make those 
claims much easier to process, and for them and their 
families to receive the compensation they have 
earned through their service to our nation.” The com-
pensable status referred to Veterans with 90 days or 
more of continuously active service in the military. 
On September 23, 2008, this presumptive status was 
applied to all new applications following that date or 
that were pending before VA, the U.S. Court of 
Appeals for Veterans Claims, or the U.S. Courts of 
Appeals for the Federal Circuit.
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Proposed System of Care

The Chief Patient Care Services Officer charged 
a National Task Group to develop comprehensive 
services for Veterans with ALS based on national 
best practices. VA healthcare requires timely provi-
sion of patient-centric care delivered with support 
to caregivers articulated through standardized recom-
mendations. Standardization assures that each Veteran 
is offered consistent support and treatment options to 
help manage the disease, including the impairments, 
complications, and functional problems that result 
from ALS. The number of Veterans who will 
receive this care and benefits can be estimated 
based on multiple factors. Over the last four fiscal 
years, 3,581 Veterans with a diagnosis of ALS were 
treated in the VA systems. The number of new cases 
diagnosed in Veterans can be estimated based on the 
literature reviewed in the IOM report, which sup-
ports an annual incidence of 4.5 cases per 100,000, 
which would result in an estimated annual inci-
dence of 1,055 Veterans with new onset ALS and a 
possible Veteran prevalence of 4,220 given current 
life expectancy exceeding 3 years. However, it is 
unknown how many patients will move from pri-
vate sector care into the VA system because of the 
designation of service connection for ALS.

The proposed plan [17] takes into account that 
ALS varies considerably among individuals regard-
ing site of onset and rate of progression [18–19], as 
well as the variability in a person’s cultural, spiri-
tual, personal, circumstantial, social, and family sit-
uations. Care is provided in a relationship of respect 
in which the medical provider guides the patient 
with information about his or her conditions,
options, risks, and benefits. In keeping with VA’s 
patient-centered care initiative that shifts focus of 
care from solely disease management to include a 
“personalized, proactive, patient drive approach”
(www.va.gov/health/NewsFeatures/20120827a.asp),
the mission of the ALS System of Care is to address 
and manage the multiple medical, physical, func-
tional, psychological, and social effects of ALS to 
ameliorate symptoms and enhance quality of life of
Veterans with ALS through clinical care, education, 
and research.

The proposal recommends that this care be pro-
vided through the establishment of ALS interdisci-
plinary care teams throughout the VA system. A 
regionalized system of primary care providers at 
each VA medical facility organized around a VISN 
ALS interdisciplinary team will comanage coordi-
nated ALS care within each VISN. An ALS interdis-
ciplinary team should be established in at least one 
VA medical facility for each VISN, with referrals 
within each VISN supplemented by primary care 
providers at each VA medical facility and a telehealth 
network to facilitate nationwide coverage. These 
regional specialized teams will work in conjunction 
with local primary care providers or home-based pri-
mary care teams, and as appropriate, hospice and pal-
liative care services. The overarching goal will be the 
efficient delivery of comprehensive care, benefits, 
and services while limiting the Veteran’s need to 
travel to obtain this care. Through this system, the 
regional ALS center can direct care from diagnosis by 
taking advantage of pre-existing essential disciplines 
at regional centers and end-of-life care utilizing VA-
specific programs such as Home-Based Primary Care 
and integrated hospice and palliative services deliv-
ered locally. As a unified healthcare system, the VA 
allows for a seamless transition of care as the disease 
progresses while maintaining the overall mission of 
providing patient-centered, high-quality care using 
principles of Patient Aligned Care Teams. The care 
teams will utilize the VA’s Computerized Patient 
Record System, VA national clinical databases, and 
telehealth resources to improve care coordination 
quality, access, and efficiency.

Finally, the proposal confirms the VA dedication 
to providing the highest level of care to Veterans, 
stating that care must conform to current clinical 
practice guidelines for ALS care for standardization 
purposes and meet or exceed community standards 
of care for patients with ALS.

Developing ALS Interdisciplinary System of Care
The proposal identifies potential regional ALS 

centers and challenges them to implement the care 
plan. Two key factors contribute to this challenge. 
The first is the complex and progressive nature of 
ALS. The disease usually commences as weakness 

http://www.va.gov/health/NewsFeatures/20120827a.asp
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in one limb with progression to other limbs, followed 
by involvement of swallowing and breathing. How-
ever, less commonly, the disease begins with bulbar 
involvement (speech, swallowing, and breathing) 
prior to limb weakness. Beyond this, the rate of 
symptom progression is highly variable between 
patients [19]. Most patients will progress rapidly, and 
if not anticipated, the timely delivery of health ser-
vices will not be accomplished. These health services 
can be extensive because disease progression is asso-
ciated with high levels of disability (functional tetra-
plegia, inability to communicate), and depending on 
a patient’s decisions regarding intervention (e.g., 
percutaneous endoscopic gastrostomy [PEG], artifi-
cial ventilation), these services may need to be pro-
vided for only months or in some cases far longer.

The second factor involves the complexity of 
integrating multiple different services into a cohe-
sive, high-functioning interdisciplinary team within 
the pre-existing medical center. The importance of 
the interdisciplinary system of care has been well 
documented for patients with ALS. Evidence-
based research has shown that comprehensive man-
agement improves outcomes in patients with ALS 
[20–21]. Comprehensive care encompasses a physi-
cian, physical therapist, occupational therapist, 
speech pathologist, dietician, social worker, respira-
tory therapist, and nurse case manager. Patient care 
and survival were examined and there was increased 
utilization of riluzole, PEG tube placement, and non-
invasive ventilation; fewer hospital admissions; and 
better coordination of care when it took place in a 
comprehensive ALS clinic. ALS specialized clinics 
that incorporated multidisciplinary care indepen-
dently predicted longer patient survival and a higher 
quality of life [22].

Within VA, the SCI system of care most closely 
aligns with the Veterans Health Administration 
National Directive in providing ALS care. The SCI 
centers have interdisciplinary teams in place that pro-
vide coordinated services to highly complex patients 
that require specialized adaptive equipment and 
DME. These teams address and manage multiple 
medical, physical, functional, psychological, and 
social effects associated with extreme disability to 
ameliorate symptoms and enhance quality of life of 

Veterans with SCI through quality interdisciplinary 
clinical services, education, and research. In addition 
to the permanent members of the SCI team, the SCI 
system of care is accustomed to working with nutri-
tion, speech pathology, sleep/pulmonary/respiratory 
services, gastroenterology (GI) and anesthesiology, 
prosthetics, hospice, and chaplain services.

At the Louis Stokes Cleveland VA Medical Cen-
ter, we have combined the SCI team with the addi-
tional team members mentioned previously to create 
and integrate an ALS interdisciplinary team into the 
pre-existing SCI division. This team has worked 
together to create processes and protocols that work 
more efficiently and effectively than the traditional 
medical model in caring for individuals with ALS. 
Here, we present examples of how current protocols 
and systems of care were modified to specifically 
address the needs of patients with ALS.

Respiratory Failure
Veterans with ALS inevitably develop respiratory 

failure. In our experience, most patients with ALS 
elect to receive bilevel positive airway pressure 
(BiPAP) to improve oxygenation and quality of life 
and to prolong life [23]. However, the system for 
delivering BiPAP to patients on the SCI division often 
took months, not only to schedule an overnight sleep 
study, but then to have the equipment delivered to 
patients. Furthermore, compliance with BiPAP was 
suspect because of lack of effective follow-up and 
aggressive modification to make patients more com-
fortable. The overall process from identification of a 
patient needing BiPAP to delivery of a machine was 
approximately 6 months. As alluded to previously, the 
rapid disease progression makes this time course 
incompatible with the effective delivery of medical 
care to patients with ALS proposed by the national 
directive. To address this issue, we created an ALS 
Comfort BiPAP procedure that allows for an abbrevi-
ated sleep study lasting 3 to 5 h and results in the dis-
tribution of an appropriate BiPAP machine on the 
same day. This procedure allows us to make an 
appointment for a symptomatic patient to coincide 
with other appointments and issue a device on the 
same day. Furthermore, home respiratory services 
follow-up with the patient shortly after the device is 
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supplied to address problems such as mask discom-
fort or anxiety when using the device. We believe this 
significantly enhances compliance. Finally, we have 
initiated BiPAP in patients earlier than current clinical 
practice parameters suggest is necessary [24].
Although the initial impetus to do this was the long 
wait to receive the device, we continue to offer a 
device as early as possible despite our streamlined 
process described previously. The rationale for this is 
twofold. First, early delivery of the device provides 
time for the patient to become comfortable using the 
BiPAP, again, acting to enhance compliance when the 
machine is actually required to support breathing. 
Second, evidence suggests early BiPAP may improve 
lung compliance and prolong survival in patients 
with ALS [25].

Finally, because the disease is fatal and many 
patients use equipment for a very brief time, the team 
developed a rental system through our prosthetic ser-
vice that reduces the cost of purchasing expensive 
BiPAP machines, pulmonary vests, and cough assis-
tive devices. In addition, for those purchased, parts of 
these can be cleaned, sterilized, and reused, offsetting 
some of the recurring costs of using these pieces of 
equipment.

Progressive Dysphagia

As described for respiratory failure, the progres-
sion of ALS ultimately results in an inability to 
swallow and speak. Clinical practice guidelines 
recommend that when patients develop dysphagia 
they consider PEG tube placement based on the risks 
and benefits of the procedure [24]. The determinant of 
risk is primarily the patient’s forced vital capacity, 
which is also compromised with disease progression 
[26]. However, the clinical picture is further compli-
cated by the fact that most Veterans with ALS do not 
want artificial ventilation but do desire PEG tube 
placement. Respiratory failure associated with seda-
tion during the PEG tube placement may result in ven-
tilator dependence that cannot be reversed because of 
neuromuscular weakness. This is a life-altering com-
plication from a seemingly simple procedure that is 
relatively unique to patients with ALS. To address this 
potentially serious complication and better define risk 
for patients, we have worked with the GI and anesthe-

siology teams to develop a process to ensure safe 
monitoring and administration of sedation. Patients 
undergo pulmonary function tests, arterial blood gas, 
and ALS-specific anesthesia evaluation prior to the 
procedure. This is followed by GI evaluation and then 
an interdisciplinary team meeting regarding risk. If 
the risk is acceptable, the procedure is carried out in 
the GI suite with Anesthesia present to assist with 
sedation and monitoring of respiratory status. After-
ward, patients are monitored closely for respiratory 
compromise. If symptoms develop, the patient is 
transferred to the medical intensive care unit, where 
BiPAP is initiated and all attempts are made to prevent 
the need for intubation and artificial ventilation. After 
successful PEG placement, the patient returns to the 
SCI service for PEG use and care training prior to dis-
charge. Using this interdisciplinary system, we have 
significantly lowered the risk of adverse outcomes, 
including unintentional artificial ventilation.

Delivery of Durable Medical Equipment

The rapid, inevitable progression of the disease 
requires the efficient delivery of DME. This occurs at 
our ALS Center in two settings through the modifica-
tion of current procedures. First, in typical circum-
stances on SCI and other divisions, the maximum 
disability is reached acutely (e.g., traumatic SCI or 
stroke), but in ALS many patients present with mini-
mal disability. In this circumstance, the DME needs 
of the patient must be anticipated before they exist. 
In order to do this we have educated our existing 
occupational therapists and physical therapist to the 
natural progression of the disease. This allows us to 
provide such items as motorized wheelchairs, Hoyer 
lifts, and ramps and proceed with home modifica-
tions for patients that can still ambulate and carry out 
activities of daily living with minimal assistance. 
However, when disease progression occurs, DME is 
in place, preventing the need to accelerate processes 
to “catch up” to the patient’s evolving disability 
level. The second setting occurs when unanticipated 
DME needs occur. In order to streamline the process 
of requesting DME, we have developed a Prosthetic 
template that alerts the purchasing officer that this 
request is for a Veteran with ALS. This prioritizes 
patients with ALS and allows for rapid payment and 
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delivery of equipment. By doing this, patients’ needs 
can be addressed in days rather than weeks, allowing 
us to correct acute issues, maintaining quality care in 
the home. One example of this would be a patient 
who had a PEG tube but was not tolerating bolus 
feeds because of abdominal discomfort. Instead of 
the patient going without nutrition for days or weeks 
while waiting for the delivery of a tube feeding pump 
system, the rapid prosthetics request sytem resulted 
in same-day delivery of the pump and resumption of 
delivery of nutrition within 24 hours.

Regional Care and Telehealth

The VA SCI system of care is designed to care 
for patients that have a high level of disability that 
makes routine travel to a specialty site difficult. The 
SCI system of care addresses this issue through a 
“hub and spokes” system of care. The system has 
centers of excellence (hubs) that provide specialty 
care to patients with SCI but also support regional 
VA primary care facilities (spokes) in caring for 
patients with SCI. This allows the SCI hub to provide 
consultative care over a large geographic area. This is 
the precise system of care proposed in the national 
directive for ALS care because, similar to patients 
with SCI, the high level of disability associated with 
ALS makes travel, even short distances, a compli-
cated endeavor. At the Cleveland VA ALS Center, 
we have integrated into the pre-existing Cleveland 
SCI hub and spokes design, allowing us to care for 
patients up to 250 miles away. By doing so, we can 
extend high quality, specialty ALS consultation ser-
vices to Veterans without the need to travel.

One of the most important tools for delivering 
care to regional spoke sites from the Cleveland SCI 
division is clinical video teleconferencing (tele-
health). The Cleveland SCI division has a well-
established telehealth program whereby patients go 
to their local VA, and with their primary care pro-
vider they have a face to face interaction with a spe-
cialty provider in Cleveland. This system has been 
utilized in Cleveland for patients with SCI with psy-
chological, wound care, and rehabilitation needs that 
could not be met by the local spoke team alone. It is 
a primary mechanism by which specialty care 
reaches patients without the need to travel to Cleve-

land. Logically, this system works equally as well 
for patients with ALS and effectively eliminates the 
need for most travel. In this way, travel is avoided as 
patients become more disabled but access to spe-
cialty care is not compromised. As the technology at 
the Cleveland VA evolves, we have been able to care 
for patients with advanced-stage ALS in their own 
home using a video interface. The video interface 
system allows for a face to face interaction over the 
patient’s home computer using a secure Skype-like 
system of communication. We have used this system 
to continue to provide supportive and symptomatic 
care to patients with ALS confined to bed with hos-
pice services. Finally, we have plans to use advanced 
video monitoring technology to transmit vital signs 
and other physiological measurements using inte-
grated technology, further decreasing the need for 
patients with ALS to travel to our center but allow-
ing us to more effectively care for them.

These examples demonstrate not only the mallea-
bility of the SCI service to accommodate ALS care 
but also the fact that an effective and extensive pre-
existing framework exists on the SCI division to 
deliver complex medical care to patients with high 
levels of disability. This makes the SCI division the 
most appropriate epicenter from which to develop an 
ALS interdisciplinary team within the VA system.

Outcome Measures for ALS Patients in Cleveland 
and Beyond

To facilitate the delivery of high-quality care, 
we have utilized several validated questionnaires 
and developed our own satisfaction assessment to 
determine the quality of care we are providing to 
Veterans with ALS. These include the McGill Qual-
ity of Life Questionnaire (MQOL), the ALS Func-
tional Rating Scale-Revised (ALSFRS-R), and the 
Zarit Caregiver Burden Interview (ZBI). The initial 
cohort of patients (n = 15) evaluated by our center 
had a mean age of 66 years, was 87 percent Cauca-
sian, and had a median time of 1 year from diagno-
sis to the first Cleveland VA ALS Center clinic 
appointment. Nearly all of these patients had 
received care elsewhere and nearly all of them had 
been evaluated by a neurologist (Table 1).
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Table 1.
Characteristics of patients with amyotrophic lateral sclerosis (ALS). 
Initial cohort of patients evaluated at Cleveland Department of Veter-
ans Affairs ALS Center had been diagnosed on average more than 2 
years before presenting. These resulted in unique set of needs and, in 
some cases, immediate end-of-life care planning.

Characteristic Result
Age, yr (mean ± SD) 68 ± 10.14
Race, % (n)

White 87 (13)
African American 13 (2)

Previous ALS Provider, % (n)
Neurologist 93 (14)
Primary Care 7 (1)

Years Diagnosed at 1st Clinic Visit (mean ± SD) 2.30 ± 3.55
SD = standard deviation.

Quality of Life: MQOL
The MQOL is a widely used scale to assess sub-

jective well-being in patients with life-threatening 
illnesses. The 16-item questionnaire focuses on the 
previous 2 days of the patient’s life and also empha-
sizes existential qualities rather than just physical 
disability, a limitation of many quality of life mea-
sures. It has been validated in multiple settings [27–
29] and has good intra- and interrater reliability 
[27–28,30]. The quality of life of our patients was 
comparable to historical ALS populations [31] 
with similar levels of disability measured using the 
ALSFRS-R (Table 2).

Functional Status: ALSFRS-R
The ALSFRS-R is a well-validated tool [32]. It 

has excellent intra- and interrater reliability (intra-
class correlation coefficient = 0.93, interclass correla-
tion coefficient = 0.95) [33] that is highly correlated 
with caregiver reports [34]. It assesses areas of daily 
function, specific symptoms, and degree of assis-
tance required by a patient. These areas are graded on 
a 0 to 4 scale, with lower scores consistent with 
greater disability. Using this data on our initial cohort 
of 15 patients, we could understand the level of dis-
ability at which our patients were presenting for ALS 
care (Table 3).

Caregiver Burden: ZBI

Table 3.
Functional status of patients with amyotrophic lateral sclerosis 
(ALS). Initial cohort’s level of disability was determined using ALS 
Functional Rating Scale-Revised (ALSFRS-R). This scale divides 
symptoms into 12 distinct categories, and then patients rate disability 
on 0 to 4 scale.

ALSFRS-R Domains Mean ± SD
Speech 3.11 ± 1.23
Salivation 2.72 ± 1.45
Swallowing 2.72 ± 1.41
Handwriting 2.67 ± 1.13
Cutting Food 2.50 ± 1.10
Dressing and Hygiene 2.06 ± 1.26
Turning in Bed and Adjusting Bedclothes 2.61 ± 1.20
Walking 2.39 ± 1.20
Climbing Stairs 1.17 ± 1.30
Dyspnea 2.83 ± 1.25
Orthopnea 2.89 ± 1.08
Respiratory Insufficiency 3.18 ± 1.25
SD = standard deviation.

Table 2.
Quality of life in patients with amyotrophic lateral sclerosis (ALS)—
McGill Quality of Life Questionnaire (MQOL) scores. Initial 
cohort’s disability level and quality of life were comparable to pub-
lished cohorts suggesting that care received before entering Depart-
ment of Veterans Affairs (VA) system was adequate.

Measure
Cleveland 
VA ALS 
Center

Chiò et al., 
2004 [31]

ALSFRS-R 30 27
Total MQOL 6.59 6.30
MQOL Domains

Physical Symptoms/Physical Well-
Being

5.15 6.15

Existential 8.10 7.10
Psychological 4.61 5.70
Support 9.16 7.40

ALSFRS-R = ALS Functional Rating Scale-Revised.

The ZBI rates the physical, emotional, and 
financial effect of providing care to a patient. It has

been estimated that on average a caregiver to a 
patient with ALS spends more than 11 h/d provid-
ing care, even with assistance in the home [35]. Fur-
thermore, the caregiver may significantly affect a 
patient with ALS’s mental and physical well-being 
[31]. The ZBI is a 22-point questionnaire using a 5-
point Likert scale (0 = never, 5 = always), with 
higher scores reflecting higher caregiver burden. It 
was developed and validated in dementia caregivers 
but has been used in multiple populations and 
is useful for assessing the burden to caregivers of 
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neurodegenerative conditions overall [36]. The 
caregivers of our patients (n = 18) had a surpris-
ingly low ZBI score despite a relatively high level 
of disability (Table 4).

Educational Needs and Satisfaction with Care

Finally, our own satisfaction assessment (Appen-
dixes 1 and 2, available online only) is divided into 
eight major components of ALS care and includes 
components of education critical to decision-making 
processes in patients with ALS. These include over-
all ALS management, speech therapy, respiratory 
education, PEG placement education, occupational 
therapy, home evaluation, education regarding prog-
nosis, and education regarding end of life. We 
believe that early education regarding end-of-life 
decisions and palliative options is critical for a 
patient to make informed decisions and remain in 
control of his or her healthcare. Because most of our 
patients initially were referred from other private sec-
tor ALS centers, we were able to compare our ability 
to educate and manage patients with these centers by 
utilizing the questionnaire on their initial visit and 
then at their 3 month follow-up appointment with our 
center. The percentage of patients receiving compo-
nents of care or education from other ALS centers 
was lower than we had anticipated (Figure (a)). Fur-
thermore, in areas of education regarding palliative 
and end-of-life care, patients rated their experiences 
at outside centers lower than we anticipated (Figure 
(b)). These data have been important in helping us 
refine our clinical practices and in the modification 
of our educational materials.

Table 4.
Level of caregiver burden. Zarit Caregiver Burden Interview (ZBI) is 
22-point questionnaire using 5-point Likert scale (0 = never, 5 = 
always) with higher scores reflecting higher caregiver burden. 
Changes in score can alert amyotrophic lateral sclerosis center to par-
ticular in-home needs that can then be addressed.
ZBI Category Level of Burden Percent of Caregivers
None–Mild 83
Mild–Moderate 17
Moderate–Severe 0
Severe 0

Figure.
Care received and satisfaction with care. (a) Percentage of 
patients receiving components of care or education from previ-
ous amyotrophic lateral sclerosis (ALS) centers was lower than 
we had anticipated. (b) Furthermore, in areas of education 
regarding palliative and end of life care, patients rated their 
experiences at outside centers lower than we anticipated. 
PEG = percutaneous endoscopic gastrostomy, VAMC = Depart-
ment of Veterans Affairs Medical Center.

CONCLUSIONS

The decision to make ALS a compensable ill-
ness has resulted in an influx of patients into the VA 
system. These patients have complex needs and 
progressive disability requiring a high level of coor-
dinated care. We have developed an ALS system of 
care within a VA SCI Center by modifying the pre-
existing framework and integrating other services 
into our care team. Within this system, we have 
been able to effectively address the needs of 

http://www.rehab.research.va.gov/jour/2013/502/pdf/mcclellan502appn.pdf
http://www.rehab.research.va.gov/jour/2013/502/pdf/mcclellan502appn.pdf
http://www.rehab.research.va.gov/jour/2013/502/pdf/mcclellan502appn1.pdf
http://www.rehab.research.va.gov/jour/2013/502/pdf/mcclellan502appn2.pdf
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patients with ALS, achieving levels of satisfaction 
equal to or exceeding that of private centers. Our 
success suggests that the SCI division should act as 
the coordinating service for providing care and ser-
vices to patients with ALS within the VA system.
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