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Abstract: Stiff-person syndrome (SPS) is a rare, chronic dis-
order characterized by painful spasm and stiffness. We inves-
tigated the quality of life (QoL) in SPS patients, and identified
factors associated with impairment in patients’ QoL. Twenty-
four SPS patients (10 men, 14 women; mean age ± S.D., 52.6
± 9.5 years) completed the medical outcomes study Short Form
health survey (SF-36), the Beck Depression Inventory (BDI),
and a questionnaire asking for sociodemographic and clinical
details. Extent of the disease was assessed using a distribution
of stiffness score. SPS patients showed markedly reduced mean
scores for all dimensions of the SF-36 when compared to norms
from the general population of the United Kingdom. QoL

scores showed a strong correlation with the extent of the dis-
ease. Depression was a common finding; 14 of 24 patients had
depressive symptoms as evidenced by the BDI. There was a
significant and strong correlation between the BDI score and
several SF-36 subscores. This is the first study to address QoL
in patients with SPS. We have shown that SPS has a significant
impact on patients’ reported QoL. The association between
depression and QoL highlights the importance of recognizing
and treating depression in SPS. © 2002 Movement Disorder
Society
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Stiff-person syndrome (SPS) is a rare, chronic disorder
characterized by painful spasms and stiffness. Classi-
cally, contraction of axial muscles leads to spontaneous
and reflex spasms as well as axial rigidity resulting in
lumbar hyperlordosis.1 Diagnosis is supported by the
finding of anti-GAD autoantibodies in the blood or ce-
rebrospinal fluid.2–5 Many patients suffer from diabetes
mellitus type I (DM I) or other autoimmune disorders,
suggesting an autoimmune basis.2,6 However, patients in
whom rigidity and spontaneous and reflex spasm involve
one or more limbs rather than axial muscles are being
increasingly recognized.3,4,7,8 Both the classical form of
SPS as well as variants involving the limbs may lead to
progressive disability and significant impairment of well
being.

Health-related quality of life (QoL) is increasingly
recognized as a valid measure in health care that takes
into account the patients’ own perspective of health. QoL
measurements encapsulate not only the physical impact
of chronic illness but also the emotional and social con-
sequences of having a chronic condition. Little is known
about the impact of SPS on QoL. The goal of this study
was to assess the QoL in a cohort of SPS patients and
identify clinical and sociodemographic variables that are
associated with impaired QoL. Because SPS is a rare
condition, we anticipated that numbers would be rela-
tively small and we limited our analysis to testing wheth-
er age, sex, disease duration, distribution of stiffness,
presence of autoimmune disease (including DM I), and
depression affected QoL.

PATIENTS AND METHODS

Patients

Patients were classified as having the classical form of
SPS3 or variants involving the limbs according to estab-
lished criteria.3,4,9 Patients were recruited through two
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routes. Patients who had received a diagnosis of SPS (n
� 18) at the National Hospital for Neurology and Neu-
rosurgery were invited to participate. Reports of 6 of the
patients have been published recently.10 In addition, pa-
tients were approached through a self-help group of
people with SPS (n � 6). The neurologists of patients in
the latter group were contacted for medical details. All
patients were asked to complete and return question-
naires within 2 weeks in a stamped, addressed envelope.
All subjects gave their informed consent prior to partici-
pation, and the study was carried out with approval of the
local Ethical Committee. During the study, patients re-
ceived the following treatment for SPS: clonazepam (n
� 12), diazepam (n � 7), baclofen (n � 17), intrave-
nous immunoglobulin (n � 6), prednisolone (n � 3),
azathioprine (n � 2), cyclophosphamide (n � 1), and
gabapentin (n � 3).

Measures

Disease Severity.
There are no widely accepted and validated clinical

rating scales to assess the severity or extent of SPS. We
adapted the distribution of stiffness scoring system11 as
an objective measure to assess the extent of disease. In-
volvement of each of the following areas provides a
score of one and summation of the scores results in a
maximum score of 5: lower trunk, upper trunk, both legs,
both arms, face. This information was obtained through
the patients’ notes (n � 18) or the patients’ neurologists
(n � 6).

Health-Related Quality of Life.
QoL was assessed using the medical outcomes study

short form health survey (SF-36). The SF-36 is a generic,
self-administered instrument, which has been widely
used in several chronic disorders.12,13 The questionnaire
contains 36 questions from which eight different sub-
scores can be calculated (physical and social functioning,
physical and emotional role limitations, mental health,
energy, pain, and general health perceptions), and a
physical and mental summary score can be derived from
these. The maximum score of 100 indicates the best pos-
sible health state. Published norms are available from the
general population of the United Kingdom for various
age groups.14

Depression.
The Beck Depression Inventory (BDI)15 was used to

assess depression. The BDI is a 21-item questionnaire
with answer options from 0 to 3 and a maximum score of
63. The cut-off point for depression was 10, which has
been used in the evaluation of patients with somatic ill-
nesses.16 Depression was categorized as follows: 0 to 9,

null to minimal; 10 to 17, mild to moderate; 18 or higher,
moderate to severe depression.

Sociodemographic and Clinical Features.
We constructed a questionnaire to address sociodemo-

graphic and clinical variables. In addition, the neurolo-
gists of the patients recruited through the self-help pa-
tient organization were asked to provide the following
information: (1) the results of anti-GAD antibody testing,
if performed; (2) the results of electromyographic analy-
sis; (3) the distribution of stiffness (see above) as as-
sessed clinically at the last visit.

Statistical Analysis
Mean values were compared using the Mann Whitney

U test. The relationship of ordinal or interval variables
was assessed using Spearman’s rank correlations. We
determined the relationship between age, disease dura-
tion, distribution of stiffness and depression, and the
scores of the SF-36. Significance levels were Bonferroni-
corrected for multiple comparisons.

RESULTS

Clinical and Sociodemographic Characteristics
Thirty-two patients were contacted. The response rate

was 78.1%, and the completion rate among the respond-
ers was 96%. One patient had to be excluded from the
study because the questionnaires were not filled in cor-
rectly. Therefore, this study included 24 patients who
completed the questionnaires, of whom 21 had predomi-
nantly axial and 3 limb involvement (Table 1). Those 8
patients who did not participate (1 died, 4 declined, 3
moved residence and contact details were not available)
did not differ with respect to age, age at onset, and sex
from those who participated. On average, the diagnosis
was made 3.0 ± 2.2 years after the first symptom had
been noticed. Seventeen patients were positive for anti-
GAD antibodies and 7 patients tested negative for anti-

TABLE 1. Clinical and demographic characteristics of 24
SPS patients

Characteristic
Total

(n � 24)
Men

(n � 10)
Women

(n � 14) P

Age (yr) 52.6 ± 9.5 53.7 ± 9.9 51.8 ± 9.4 0.4
Age at onset (yr) 45.6 ± 9.3 47.0 ± 9.9 44.6 ± 9.0 0.2
Disease duration (yr) 7.0 ± 4.2 6.7 ± 4.1 7.2 ± 4.5 0.3
Distribution of

stiffness 2.9 ± 1.1 2.3 ± 0.9 3.3 ± 1.1 0.2
BDI 10.9 ± 7.9 11.3 ± 10.4 10.6 ± 6.0 0.3

Data presented as mean score ± SD. P values refer to differences
between men and women (Bonferroni-corrected). Distribution of stiff-
ness scores range from 0 to 5.

BDI, Beck Depression Inventory score (range, 0–63); SPS, stiff-
person syndrome.
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GAD antibodies. Twelve of the 24 patients had DM I.
Seven of the 24 patients had additional autoimmune dis-
eases such as pernicious anemia (n � 3), thyroid disease
(n � 3), myasthenia gravis (n � 1), Sjogren’s syndrome
(n � 1), and vitiligo (n � 1). Men and women, those
with and without limb involvement and those with and
without anti-GAD antibodies, DM I or other autoimmune
diseases, did not differ significantly with respect to age,
disease duration, or BDI score. Women scored worse in
the distribution of stiffness score (Table 1), but this was
not statistically significant.

Eleven of 24 patients were retired due to the condition,
5 were retired for other reasons, 1 was unemployed, and
7 patients were still employed. All but 3 patients were
married and lived with their families.

SF-36 Scores
The results of the SF-36 scores are shown in Figure 1.

The patients showed markedly reduced mean scores for
all dimensions of the SF-36 compared to published
norms available from the general population of the
United Kingdom14 of the age group 45 to 54 years. In
particular, SPS patients scored poorly in the SF-36 sub-
scores physical functioning and social functioning.
Women had slightly poorer SF-36 physical summary
scores than men (30.9 [S.D. 9.7] vs. 40.4 [SD 8.2]), but
this difference was not statistically significant. Patients
with or without diabetes or other autoimmune disease did
not differ with respect to their SF-36 scores.

Correlation of Measures of Disease Severity
with the SF-36

The distribution of stiffness score showed a negative
correlation with the SF-36 subscores general health per-

ception and vitality. Perhaps due to the small sample
size, these findings were not statistically significant. Dis-
ease duration did not correlate with any of the SF-36
scores (Table 2).

Beck Depression Inventory
Ten patients had a BDI score between 10 and 17,

indicating mild to moderate depression, and 4 patients
had a score higher than 17, indicating moderate to severe
depression. Ten patients had a score between 0 and 9 (no
depression). The BDI score had a significant negative
correlation (Table 2) with the SF-36 mental summary
score and with the SF-36 scores of physical role limita-
tion, vitality, social functioning, emotional role limita-
tion, and general mental health.

DISCUSSION
This study is the first to report on QoL in a reasonable

sample of SPS patients. We found that QoL is markedly
impaired in all domains of the SF-36, when compared
with norms from the general population of the United
Kingdom.14 In particular, SPS patients had impaired
functioning in the subscores social functioning and
physical functioning of the SF-36. This finding suggests
that SPS patients have difficulties performing their nor-
mal social activities in addition to the physical problems
caused by the disease and may reflect a tendency to
withdraw from social activities. Corresponding with
clinical observation, pain also seems to be a significant
feature of SPS as demonstrated by the reduced SF-36
QoL score for pain, indicating significant experience of
pain.3,11

The QoL subscores general health perceptions and vi-
tality tended to be lower in patients with a higher extent
of stiff areas, as assessed in the distribution of stiffness
score. Yet, there was no correlation between disease du-
ration and SF-36 scores. This may reflect the fact that,

FIG. 1. Results (mean ± S.D.) of the eight dimensions and the two
summary scores of the SF-36 in SPS patients (black bars) and the
general UK population of the age group 44 to 54 years (grey bars;
Brazier et al., 1992). PF, physical functioning; RP, role limitations
physical; BP, bodily pain; GH, general health perceptions; VT, vitality;
SF, social functioning; RE, role limitations emotional; MH, general
mental health; PCS, physical summary score; MCS, mental summary
score. A maximum score of 100 indicates the best possible health state.

TABLE 2. Spearman correlation coefficients of the quality
of life (SF-36) scores with clinical characteristics

SF-36 scores
Age
(yr)

Disease
duration

Distribution
of stiffness BDI

Physical functioning −0.51 −0.23 −0.26 −0.25
Role limitations, physical −0.11 0.16 −0.30 −0.54a

Bodily pain −0.21 −0.07 −0.39 −0.31
General health perceptions 0.18 0.07 −0.57 −0.49
Vitality −0.02 0.14 −0.58 −0.75a

Social functioning 0.16 0.23 −0.39 −0.66a

Role limitations, emotional 0.14 0.40 −0.18 −0.64a

General mental health 0.19 0.27 −0.34 −0.74a

Physical summary score −0.42 −0.25 −0.38 −0.19
Mental summary score 0.29 0.39 −0.31 −0.75a

aP < 0.05 (Bonferroni corrected).
BDI, Beck Depression Inventory score.
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after a few years, classical SPS, from which most pa-
tients in this study suffered, is no longer a progressive
disease. Alternatively, this lack of correlation may be
explained by the patients’ increased adaptation to a
chronic disorder after longer disease duration.

Depression, as assessed by the BDI, was a common
finding in the current study. Fourteen of 24 patients had
depressive symptoms and 4 of the 14 patients had scores
in the moderate to severe depression range. We could not
identify any particular sociodemographic and clinical
variables associated with depression. This association
between depression and QoL score is in keeping with
that reported in other chronic disorders.17–19 In addition,
there are reports of an association of SPS and psychiatric
symptoms. Recently, it was described that 4 of 9 patients
with SPS had task-specific fear months before the onset
of motor symptoms and 6 of 9 developed task-specific
fear after the onset of motor symptoms.20 Yet, only 1
SPS patient developed depression after the onset of mo-
tor symptoms. Tinsley and coworkers21 found that 12 of
24 SPS patients had psychiatric morbidity, including
anxiety, depression, and substance abuse. The authors
speculated that abnormalities of the GABA-system cause
not only neurological features but are responsible for
psychiatric symptoms as well. However, an alternative
explanation is the reverse causality of severe, chronic
illness inducing depression and anxiety. Further prospec-
tive studies are required to investigate this question. In-
dependent of the causal relationship, the demonstrated
association between depression and impaired QoL un-
derscores the importance of recognizing and treating de-
pression in these patients, especially as treating depres-
sion in medical conditions may improve QoL.22

The main limitation of the current study is the small
sample size as, due to the rarity of the disease, only 24
patients were included. In addition, there was some in-
homogeneity in the group of patients studied. Three had
involvement of the limbs rather than classical axial SPS,
and the study included patients testing positive as well as
negative for the anti-GAD antibody. However, it is note-
worthy that there was no significant difference between
QoL scores of those with limb involvement and those
with classic axial SPS or those with and without anti-
GAD antibodies.

In conclusion, we have shown that SPS has a signifi-
cant impact on patient-reported QoL and that more ex-
tensive stiffness is associated with worse QoL scores. In
addition, depression was also common in patients with
SPS and appeared to be associated with worse QoL in
these patients. The results of this study highlight the

importance of recognizing and treating depression in this
condition.
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