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ABSTRACT: Introduction: The effects of spinal bulbar muscular
atrophy (SBMA) on quality of life (QoL) are not well understood.
This study describes symptoms from the patient’s perspective
and the impact these symptoms have on QoL. Methods: We
conducted open-ended interviews with 21 adult men with genet-
ically confirmed SBMA. Using a qualitative framework tech-
nique, we coded and analyzed interviews to identify symptoms
and resulting themes. Results: From these interviews, 729 quo-
tations were extracted. We identified 200 SBMA-specific symp-
toms and 20 symptomatic themes. Weakness was mentioned
by all interviewees. Symptoms within the domain of mental
health and the specific themes of emotional issues and psycho-
logical impact were also frequently mentioned. Discussion:
Numerous symptoms affect QoL for patients with SBMA. We
identified previously unrecognized symptoms that are important
to address in enhancing clinical care for patients with SBMA
and in developing tools to evaluate efficacy in future clinical
trials.
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Spinal and bulbar muscular atrophy (SBMA; Ken-
nedy disease) is an adult onset, slowly progressive,
X-linked neuromuscular disease.1 SBMA results
from a CAG trinucleotide expansion in the andro-
gen receptor (AR) gene.2 Affected men usually pre-
sent with weakness in both the distal and proximal
extremities.3 Muscle cramping is also a common
presenting symptom. In addition, patients develop
bulbar dysfunction, fasciculations, hand tremor,
erectile dysfunction, and gynecomastia.1,4 There is

wide variation in the symptoms identified in patients
with SBMA. SBMA is a rare disorder with a preva-
lence estimated at 1 in 50,000–60,000.5,6

Previous retrospective reviews and clinical trials
have used general measures such as the short-form
36v2 (SF-36v2), Beck’s Depression Inventory, and
the International Index of Erectile Function to
assess quality of life (QoL) for SBMA patients.3,7,8

These studies found that patients with SBMA have
lower SF-36v2 component (physical and mental)
scores, higher rates of erectile dysfunction, and
mild depression compared with their correspond-
ing controls.3,7,8

There have been advances in QoL measurements
for other neurological diseases. The goal has been to
understand which issues are most important to
patients and to develop clinically meaningful meas-
urements for interventional trials. The first phase is
focused on identifying symptoms and themes relevant
to specific diseases, as was accomplished for Charcot–
Marie–Tooth disease type 1A (CMT1A), facioscapulo-
humeral muscular dystrophy (FSHD), and early onset
myotonic dystrophy type 1 (DM1).9–11 Some evalua-
tions have broadened their analysis to investigate the
importance of specific symptoms to patients with
DM1 and 2.12,13 One outcome of identifying what is
most important to a select group of patients is the
ability to include these items in a patient-reported
outcome measure designed to measure clinically rele-
vant changes in clinical trials. A disease-specific ques-
tionnaire would allow those caring for patients with
SBMA to assess change in patient-perceived disease
burden, as was done with the Myotonic Dystrophy
Health Index.14 When developed properly, these
instruments have the capability to measure change
serially in disease state over time and to correlate with
a patient’s overall functional status.15 Here we report
symptoms that have the most impact on SBMA-
related QoL and describe the diagnostic odyssey of
patients’ experiences during the diagnostic process.

MATERIALS AND METHODS

Twenty-one individuals who participated in a recent
exercise trial agreed to participate in this study, with a sam-
ple size chosen for convenience.7 The study was performed
with approval from the National Institutes of Health
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Combined Neuroscience Institutional Review Board. All par-
ticipants had genetically confirmed SBMA, with AR repeat
lengths of 38 or more CAGs. Study participants had a wide
range of symptoms, disease progression, and level of func-
tional ability.

Interview questions were developed and reviewed by an
investigator with experience in administering and develop-
ing qualitative interviews (C.R.H.). After informed consent
had been given, interviews were conducted by 1 of 3 investi-
gators over the telephone or in person. Interviews were
semistructured, with a specific list of open-ended questions
(Supp. Info. 1) to help guide the interviews and extract
details regarding disease impact on the participant’s QoL.
Participants were allowed to expand on the questions to
describe what was most important to their life, and they
were provided with the opportunity to discuss additional
symptoms and issues at the end of the interview that they
considered relevant. Patients were also asked about their
diagnostic odyssey and asked to describe the coping mecha-
nisms that they use to deal with SBMA. All interviews were
transcribed by Landmark Associates (Tempe, Arizona) for
analysis.

Following transcription, 2 investigators analyzed the 21
interviews independently and together using a framework
technique.16,17 A team consensus approach was used to
extract and analyze quotations and categorize them by
symptom. The number of participants that mentioned each
symptom and the frequency with which each symptom was
mentioned were recorded. In some instances, a single quo-
tation described multiple symptoms. Subjective interpreta-
tion by the investigators provided the opportunity to infer
emotions alluded to in the quotations, whereas in other
instances the emotion of the participant was clearly stated.
The investigators categorized the symptoms into themes
and broader domains representing physical, social, mental,
and SBMA-specific health.

RESULTS

Pertinent information was collected from the
participants (Table 1). Altogether, 729 direct quota-
tions were coded, and 200 symptoms of importance
were identified. These symptoms represent 20 symp-
tomatic themes and 4 major domains (Fig. 1, Supp.
Info. Table 1). The most frequently mentioned
SBMA themes were emotional issues (555 quota-
tions), psychological impact (546 quotations),
future/goal planning (305 quotations), and altera-
tions in activities (245 quotations; Fig. 1B). Muscle
weakness, which all patients reported, contributed
to each of the themes. As an example of a quotation

within the emotional issue theme, 1 patient
reported that he does not allow the disease to con-
trol his life, “accepting limitations, and not allowing
it to dictate life.” Another patient mentioned his
physical and emotional challenges, “The other thing
I think is there’s just a general disappointment that
you can’t do the things you used to do. That gee,
I’m stuck here, sitting down most of the time, deal-
ing with not being able to—on my property I have
to go down this big hill to just get my mail. I can’t
even do that, I can’t even get my mail out of the
mailbox. Thank God I have her to help me out with
this stuff.”

When examining individual themes, the most
frequently noted features were positive outlook,
which consisted of both having a positive perspec-
tive and believing that you can achieve this positive
mental status, (106 quotations), adapting to physi-
cal limitations (99), cognitive awareness of symp-
toms (88), changes in lifestyle due to the disease
(86), adjusting to a “new normal” (81), and weak-
ness (74). One participant described himself in
the following way: “I had a lot of muscle spasms,
stiffness, soreness, gradual—again, loss of strength,
stamina; weakness.” Another patient who altered
his lifestyle due to the disease stated “. . . stopped
being on the ski patrol four years ago and I had to
stop skiing two years ago, even though skiing was
at the time a lot easier than walking.” A different
participant had evidence of a positive outlook as
demonstrated from the following quotation: “You
can have a very productive and balanced life, given
all the ramifications that the disease poses, by just
being positive and looking for the things that you
can control, and doing what you can about it, and
then you can go on and have a lot of enjoyment.”

When asked about the initial diagnosis of
SBMA, 4 of the 21 participants stated that they
were initially diagnosed with amyotrophic lateral
sclerosis (ALS). Nine participants presented with
symptoms and a family history of SBMA, which
helped in making the diagnosis. Only 2 of our par-
ticipants mentioned speaking with a genetic coun-
selor. One participant, who did not receive genetic
counseling, discussed the importance of speaking

Table 1. Participant demographics

Characteristic Participant data Range

Age, y, mean (SD) 54.8 (8.6) 42–74
Age of onset of weakness, y, mean (SD) 38.5 (10.0) 21–56
Ethnicity, % Caucasian 87.7, Asian 4.7, Hispanic 4.7, Mixed 4.7
CAG repeat, mean (SD) 46.6 (2.7) 41–52
Employment status, % Employed 61.9, retired 28.6, disability 9.5
Education level, %* Graduate 47.6, college 42.9, high school 4.7
Marital status, % Married 76.2, divorced 9.5, separated 4.7, single 4.7, widower 4.7

*One patient did not specify his education status.
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to a counselor: “Very important, genetic counsel-
ing, I think. Because you want to know what’s
going to happen with your kids, especially if you’re
going to have a daughter.” A majority of the
patients were diagnosed without any explanation
of the disease, and only 3 patients were referred to
a specialized neuromuscular clinic. A full list of
symptoms with quotation frequency and theme
classification is provided in Supporting Informa-
tion Table 1.

DISCUSSION

In this study, we used in-depth patient inter-
views to determine the most important themes and
symptoms that affect the QoL of patients with
SBMA. Our findings show that patients with SBMA
alter their lifestyles to accommodate the progres-
sion of the disease and that a large majority of
individuals maintain a positive outlook on life. Our
study reports on a range of symptoms and issues
that might not normally be identified in a clinical
visit because of their nonphysical nature. Although
these symptoms are not physical, they have a sub-
stantial impact on the QoL of patients with SBMA
and may require clinical attention.

Our data support previous research indicating
that patients experience a range of symptoms, with
the majority indicating extremity weakness as a
prevalent symptom but not all indicating bulbar
involvement.3,18 Weakness and inability to walk are
described in many ways, given that these deficits
not only have physical manifestations but also
impair social and mental health. Awareness of
these limitations and the identification of what
one can no longer do is a prevalent issue in pro-
gressive neuromuscular disease.10,12,13,19

Bulbar symptoms were described by a subset of
our participants (29%). These symptoms have
impacts outside of physical health, affecting work by
making it difficult to communicate with coworkers
and creating barriers when meeting new people.
Similarly, previous reports identified problems with
swallowing and choking and difficulty talking.9–13

Beyond the social aspect of bulbar symptoms,
another potentially life-threatening component of
SBMA is laryngospasm, or dry drowning, a symptom
present in our group and not seen in other neuro-
muscular disease symptom identification studies
described above.9–13 Ten percent of the participants
reported this symptom. Previous reports suggest

FIGURE 1. (A) Spinal and bulbar muscular atrophy conceptual domain model representing the schematic of symptoms and themes to

generate the 4 domains. Number of symptom within each theme and domain is listed in parentheses. (B) Quotation frequency divided

into each of the themes identified in A. SBMA, spinal and bulbar muscular atrophy.
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that the prevalence is higher and may depend on
disease progression.20,21

The identified themes have both similarities
and differences from those described in other neu-
romuscular diseases. Changes in housing are preva-
lent for patients with SBMA because approximately
80% of patients have difficulty with stairs com-
pared with levels of 75% in FSHD, 38% in CMT1A,
and 79% in DM1.9,10,12 Mental health symptoms
are common in many diseases; however, there is a
much higher frequency of quotations related to
the domain of mental health in our population.9,10

Cognitive impairment in FSHD and DM1 focuses
on memory deficits,10,12 and quotations on mem-
ory were not described by SBMA participants,
resulting in the theme of psychological impact
instead. Previous studies focusing on developing
QoL measures for CMT1A, FSHD, DM1, and DM2
identified themes such as pain, sleep, and gusta-
tory alterations that were not identified in our
study.9–13 These themes were mentioned as symp-
toms but were not identified as overarching
themes across our patient population. Some
themes in our study (future/goal planning, utiliza-
tion of support services, discrimination, and sup-
port network) were present in other diseases as
symptoms but did not impact a sufficiently broad
number of participants to be considered themes.

This study provides an important supplement
to previous SBMA research, with a focus on allow-
ing patients to identify the specific symptoms that
are most important to them. Previous studies that
used generalized measurements for QoL did not
effectively provide a composite of all of the impor-
tant symptoms in patients with SBMA.3,4,7,8 As
described in previous studies assessing QoL, it is
helpful to prioritize symptoms based on impor-
tance to patients and to use that information to
develop a QoL tool specific to SBMA.9,14

The sample interviewed for our study was limited
to a small number of participants who were concur-
rently participating in a clinical trial assessing the
safety and efficacy of exercise in SBMA.7 There is
potential for sample bias because selected partici-
pants were already physically active and motivated
to participate in the clinical trial. Additionally,
because the participants were enrolled in a clinical
trial, they might have had a more positive outlook
with hope for a treatment. Furthermore, the educa-
tion level in our sample of participants was skewed
in that half of the participants had graduate educa-
tion, which is substantially more than the general
US population in which only 12% are estimated to
have graduate degrees.22 The symptoms we identi-
fied are based on the participants’ own perspective
of their disease status and challenges. We do not yet
have a correlation between SBMA disease severity

and symptom frequency.23 Future research will seek
to incorporate functional rating scales to determine
how the quotation frequencies correlate with objec-
tive measurements.

Our study interviews also examined the initial
diagnostic experience of our patients and showed
that 20% of participants were misdiagnosed with
ALS. The rate of misdiagnosis is likely due to lack of
awareness in the medical community and the rela-
tive rarity of SBMA and results in an extended time
required for patients to be diagnosed. Misdiagnosis
poses a problem with life planning and outlook
because ALS has a much worse prognosis than
SBMA.24 The results of our current study show that
misdiagnosis leads to emotional problems such as
anger, frustration, and fear. It is important to be
aware of the potential for misdiagnosis with ALS
because the diseases have shared features as well as
distinguishing characteristics.25,26

In conclusion, we used qualitative interviews to
identify symptoms that most affect the QoL in
patients with SBMA. Some of these symptoms have
not been previously reported, and, until now, little
attention has been given to the nonphysical
aspects of the disease. These areas can serve as
important symptoms to target in future therapeutic
development and will form the basis for a ques-
tionnaire to test the generalizability of the findings
to a larger group of SBMA patients.
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