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Study design:
Objective:

Cross-sectional study.

To study the manifestation of spasticity in daily life of the patients with spinal cord injury,

their perception of spasticity and spasticity-related discomfort.

Setting:
Methods:

Rehabilitation center in the Netherlands.
Twenty-six patients with motor complete spinal cord injury (SCI) and spasticity in the

lower limbs completed a questionnaire. The following outcome measures were used: manifestation of
spasticity, activities during which spasticity occurs, perceived degree of spasticity and resulting
discomfort, measured with visual analog scale (VAS) and Borg scale, respectively.

Results:

In general, spasticity manifested as extensor spasms (84.6%), flexor spasms and/or clonus

(both 69.2%), and less often as continuous tension (57.7%). The registered activities were categorized
into five main groups: ‘changing position’ was the largest group (22.0%) with a median VAS of 6.8
(range: 2.5-9.5) and median Borg scale of 3.0 (range: 1.0-7.0). Other groups of activities were ‘making
a transfer’ (20.7%), ‘activities of daily living’ (17.1%), ‘being active’ (17.1%) and ‘stable body position’
(12.2%). The overall correlation between VAS and Borg was moderate (Spearman’s rho=0.53,

P=0.005).
Conclusions:

Patients with complete SCI experienced several manifestations of spasticity, extensor

spasms being the most common. Many daily life activities elicited different manifestations of
spasticity. The experienced discomfort was only moderately related to the perceived degree
of spasticity during an activity. Possibly, the discomfort is influenced by other factors than the

perceived spasticity alone.
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Introduction

Spasticity is commonly described as a motor disorder
characterized by a velocity-dependent increase in tonic
stretch reflexes, resulting from hyperexcitability of the
stretch reflex.! For patients with spinal cord injury (SCI),
however, this definition can be considered too narrow, as
spasticity and other positive signs of the upper motor neuron
syndrome are sometimes hard to differentiate in clinical
practice. For that reason, different broader definitions are
used increasingly.>™ In this study, a definition introduced by
the SPASM consortium® is used. The definition describes
spasticity as disordered sensorimotor control, presenting as
involuntary muscle activation following an upper motor
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neuron lesion, thus it includes all positive features of upper
motor neuron syndrome.

Patients with SCI have a high probability to develop
spasticity.® Of all SCI patients, 25-43% reported problematic
spasticity that hindered their daily activities.>*®7 Although
some beneficial effects of spasticity have been reported,*8
it is more often associated with secondary negative con-
sequences like pain, fatigue and deformities,® and its
overall impact on daily life seems to be negative.® A decision
to treat spasticity depends largely on whether or not
it interferes with patient’s daily life. In patients with SCI,
it has not been identified when spasticity mostly
presents. However, this information is essential to improve
our understanding of the impact of spasticity on their
daily life.

Treatment of spasticity requires reliable assessment meth-
ods, which allow therapy to be individually optimized. To be
able to assess whether ‘we are treating what we want to treat’,
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we need objective measurement methods that could measure
spasticity in terms of body functions and structures within the
framework of the International Classification of Functioning,
Disability and Health (ICF).!° On the other hand, methods are
needed that are closer to the patients’ perception, because in
decision making for optimal treatment, patients’ perception
plays an important role. The patients’ evaluation of spasticity
is often an ad hoc report and is rarely documented by using
measurement tools like the spasm frequency scale or a visual
analog scale (VAS).!''"'® Usually no differentiation is made
between the perceived degree of spasticity and the experienced
spasticity-related level of discomfort.

Figure 1 shows a proposed basic model, showing the
interrelationship between the different components of the
ICF framework and the perception of the patient.

Both the perception of spasticity and the experienced
discomfort are influenced by personal and environmental
factors, maybe in different proportions. It has been suggested
that patients might include other physical sensations, such
as pain, in their perception of spasticity.>® Psychological
factors, such as personal interpretations and coping strate-
gies, will probably play a role as well.® The experienced
spasticity-related discomfort is expected to be influenced
considerably by environmental factors, for example, the
context in which spasticity occurs. It is recognized that a
high degree of perceived spasticity does not necessarily
imply high resulting discomfort,®° although the relation
between perceived spasticity and spasticity-related discom-
fort has not yet been explored. This knowledge could,
however, provide important information for the interpreta-
tion of spasticity assessment and will, therefore, be essential
in evaluating the effect of treatment.

In summary, this study aims to answer two questions. First,
how and when does spasticity manifest in patients with
motor complete SCI? Second, what is the relationship
between the perceived degree of spasticity and the level of
spasticity-related discomfort?
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Materials and methods

This explorative cross-sectional study was performed by
using a questionnaire that was developed for this study.
Patients with motor complete SCI (American Spinal Injury
Association) impairment scale'* grade A or B) were recruited
from in- and outpatient departments of a rehabilitation
center. The inclusion criteria were SCI at least 6 months old,
stable medical condition and self-reported spasticity in the
lower limbs. Patients signed informed consent before
participation.

Questionnaire

The questionnaire consisted of three parts. The first part was
a general section concerning sociodemographics and
information on the date and level of injury and use of
medication.

The second part focused on the individual perception and
description of spasticity in the lower limbs. Four manifesta-
tions of spasticity were predefined in the questionnaire, of
which patients could choose one or more when applicable:
(a) a sensation of continuous tension or stiffness in one or
both legs, (b) sudden bending of one or both legs (flexor
spasms), (c) sudden straightening of one or both legs
(extensor spasms) and/or (d) ‘shaking’ of the leg or the ankle
(clonus). If necessary, patients could provide a description in
their own words as well. Subsequently, questions were posed
about whether spasticity was experienced as problematic,
and if yes, how, and questions concerning the identification
of factors influencing spasticity. These factors were prelisted,
including the possibility to add others: (a) infection or
inflammation, (b) (change of) posture, (c) full bladder
or bowel, (d) skin problems, (e) time of the day, (f) emotions
or mental stress, (g) tight clothing and (h) other.

In the final section, patients were asked to list a maximum
of five activities during which they experience high degree of
spasticity in the lower limbs. For each activity, patients were

Body Functions and Activities: Participation:
Structures: .«  Effects of spasticity on l«—»  Effects of spasticity on
SPASTICITY activities participation

Personal factors & environmental factors

Experienced spasticity-related

A

Perceived spasticity

Figure 1

A 4

discomfort

Conceptual model of spasticity (in terms of impairment of body functions and structures within the WHO ICF framework) and the

patients’ perception. WHO ICF, World Health Organization’s International Classification of Functioning, Disability and Health.
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asked to rate the degree of spasticity as well as the level of
spasticity-related discomfort they experienced. The per-
ceived degree of spasticity was assessed using the VAS, a 10-
cm line with ‘no spasticity’ and ‘most imaginable spasticity’
at the extremes. The VAS is a valid and reliable measure in
rating pain intensity and is presently being used more often
for the assessment of spasticity.!'"!*> The level of spasticity-
related discomfort was scored using the Borg scale. The
Borg scale is a widely used scale for perceived exertion in
exercise,'>1% but is new in this field. In this study, a 12-point
ratio scale was used with both numbers and verbal anchors, ¢
varying from ‘no discomfort at all’ (0) to ‘extremely much
discomfort’ (10).

The questionnaires were completed in the presence of the
investigator (JF or GV), so that instructions on how to fill out
the questionnaire could easily be provided. Subjects without
sufficient hand function were assisted in writing down their
verbally given responses. For completing the VAS score, the
investigator slowly moved a pencil from the left to the right
extremity of the line. The mark was placed at the position
indicated by the patient.

The questionnaire, in Dutch language, can be provided
separately on request.

Analysis

Descriptive statistics were used to analyze the general
characteristics of perceived spasticity. The activities with
the highest VAS score per patient were grouped for an overall
estimation of the relationship between perceived spasticity
and spasticity-related discomfort. Subsequently, to facilitate
interpretation each of the listed activities was allocated to
one of six main groups. For each group, the reported
characteristics of spasticity, as well as the medians and
ranges of both VAS and Borg scores were mapped.

To assess the strength of association between the self-rated
scores of VAS and Borg the non-parametric Spearman’s rank
correlation coefficient, with a significance level of 0.05, was
used. To avoid bias due to paired observations, in case
patients had written down more than one activity assigned
to the same group, only the activity with the highest VAS
score per patient was used for all calculations.

Statement of ethics

We certify that all applicable institutional and governmental
regulations concerning the ethical use of human volunteers
were followed during the course of this research.

Results

Sociodemographics

Twenty-six patients participated in the study. Each ques-

tionnaire took approximately 30-45 min to be completed.
Table 1 summarizes the baseline characteristics of the

study population.

General characteristics of perceived spasticity
Fifteen patients (57.7%) described the spasticity in the legs
as continuous tension. Flexor and extensor spasms were
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Table 1 Group characteristics (N = 26)
Characteristics Values
Age (in years) 41.0 (£10.6)
Female 6
Level of lesion
c3-C7 14
T3-T12 12
ASIA impairment scale A/B 22/4

Duration since injury (in months) 100.9 (£76.5)
Duration of spasticity (in months) 95.8 (+£75.0)
Use of spasmolytics 17

Abbreviation: ASIA, American Spinal Injury Association.
Values are mean (+s.d.) or number.

perceived by 69.2 and 84.6% of the patients, respectively.
Eighteen subjects (69.2%) had clonus. Additionally, two
patients described spasticity in different ways (slow contrac-
tion of muscles in toes and burning sensation, and slowly
increasing tension).

More than half of the patients (57.7%) found the perceived
spasticity problematic, mostly due to decreasing function
(73.3%) rather than pain (33.3%). Other problems, such as
annoyance, contractures and wounds, as a result of spasti-
city, were mentioned by six patients (23.1%).

In 20 patients (76.9%) the manifestation of spasticity was
affected by infection or inflammation. Change of posture
(92.3%), time of the day (53.8%), full bladder or bowel
(50%), skin problems (42.3%), tight clothing (26.9%) and
emotions or mental stress (23.1%) were also mentioned.
Fifteen patients added other factors, of which temperature/
climate (both coldness and heat), external stimuli (like
riding on rough surface) and fatigue were the most
frequently mentioned.

Activities with high degree of perceived spasticity

Altogether 82 activities were included. The registered
activities were divided into six main groups (Table 2):
‘changing position’ was the largest group (22.0%). Other
groups of activities were ‘making a transfer’ (20.7%),
‘activities of daily living’ (17.1%), ‘being active’ (17.1%)
and ‘stable body position’ (12.2%). The ‘stable body position’
group included activities during which the patient remains
in the same position for a long time. The remaining group
consisted mainly of reactions on stimuli, and thus contained
no specific activities (11.0%). This group was, therefore, left
out of further analysis.

In Table 3, the types of manifestation per group of
activities are presented.

Extensor spasms were the most commonly occurring
manifestation in all groups except in the ‘stable body
position’ group, where flexor spasms were the most common
(87.5%).

Relationship between perceived spasticity and spasticity-related
discomfort

The (mixed) group of activities with the highest VAS score
per patient had a median VAS of 7.6 (range: 2.5-9.5) and a



median Borg of 6.0 (range: 0.0-10.0). The correlation
between VAS and Borg scale was moderate (Spearman'’s
rho=0.53, P<0.01).

The association between VAS and Borg scores was also
calculated for all five groups of activities (see Table 4). For the
groups 4 (‘being active’) and 5 (‘stable body position’), the
correlation between the VAS and Borg score was marked
(tho=0.71 and 0.78, respectively) and statistically signifi-
cant (P=0.01 and 0.02). For group 3 (‘activities of daily
living’), the correlation was moderate (tho=0.58) but
statistically significant (P =0.046). For the other two groups,
correlation was low and not significant.

Five patients mentioned positive effects of spasticity. Some
described it as practical, for example, while getting dressed,
especially when putting on trousers, or when stretching the
trunk. Another subject experienced it as a pleasant feeling

Table 2 Classification of activities (N=82) with a high degree of
perceived spasticity

Group N Examples

1. Changing position 18  Changing position from sitting to lying
down

Changing position from lying down to
sitting

Changing position of arms in
wheelchair

Changing bed position

When the knees are extended

2. Making a transfer 17 Transfers (both lifted and sliding,

or not specified)

Transfer into/out of the car

When muscles stretch during transfer

3. Activities of daily 14  Washing and clothing
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because an outburst of spasms relaxes the muscles after-
wards. Prevention of muscle atrophy and prevention of skin
sores were mentioned as well.

Several patients indicated that they had experienced high
discomfort at the onset of the symptoms, but later they had
got used to the spasticity and it was no longer regarded as
problematic. One patient said that it had taken her time to
learn how to interpret the new body signals. Another patient
used to be ashamed of the spasticity shortly after his injury,
but not anymore. Most patients had found ways to suppress
spasms or clonus when they felt it coming up, for example,
by pushing with hands or arms on the knees or by changing
position.

Presence of high discomfort at the time of participation in
this study was usually associated with the fear of falling (for
example, out of the wheelchair, in the shower) or otherwise
dangerous situations, such as driving.

Discussion

Spasticity is a multidimensional phenomenon, which seems
to be looked upon in different ways by patients and
clinicians. It is important to have insight in these different
perceptions, especially when considering treatment to
reduce spasticity, to be able to meet the patients’ needs.
The aim of this study was to provide epidemiological data on
the manifestation of spasticity in patients with motor
complete SCI and to investigate how the perceived degree
of spasticity and spasticity-related discomfort are associated.

A high degree of spasticity was most frequently perceived
during ‘changing position’ and ‘making a transfer’. These
two groups of activities partially overlap, as part of the
perceived spasticity during transfers is possibly elicited by
changing position. Other explanations for perceived spasti-

living Taking a shower . > A . : :
Catheterization of bladder city during transfers are touching the skin, increasing
4. Being active 14 Duringl physiotherapy Table 4 Median VAS and Borg scores (range) per group and
Handbik 9 ge) per group
landbiking . o correlations between VAS and Borg
Riding in wheelchair (outside, irregular
goad) Spearman’s
tarting to move Group N VAS Borg rho
5. Stable body 10 Lying in bed . . 1. Changing position 13 6.8 (2.5-9.5) 3.0 (1.0-7.0)  0.34
position Sitting in wheelchair for a long time 2. Making a transfer 14 6.9 (2.1-9.0) 3.5(1.0-10.0)  0.37
) 3. Activities of daily 8 7.4 (4.6-8.9) 6.5(0.0-10.0)  0.58*
6. Other 9  When startling living
When legs are touched 4. Being active 12 5.1 (1.2-8.9) 3.0 (0.5-8.0) 0.71*
When breathing in deeply in bed 5. Stable body position 11 6.9 (3.5-8.2) 4.0 (1.0-10.0)  0.78*
When yawning in the morning in bed
After activity Abbreviation: VAS, visual analog scale.
*P<0.05.
Table 3 Type of spasticity per group of activities (%)
Group N Tension Flexor spasms Extensor spasms Clonus Other
1. Changing position 13 30.8 53.8 61.5 30.8 15.4
2. Making a transfer 14 50.0 42.9 78.6 35.7 0
3. Activities of daily living 8 41.7 66.7 66.7 41.7 8.3
4. Being active 12 45.5 45.5 54.5 36.4 9.1
5. Stable body position 11 37.5 87.5 62.5 37.5 0
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abdominal pressure or great physical exertion. From clinical
observations, it is known that extension of the hips can elicit
spasms, particularly extensor spasms. Flexor spasms are
usually seen after skin stimuli. Experimental observations
have confirmed that proprioceptive stimuli from the hip are
the most likely triggers for extensor spasms in patients with
SCI.!7"18 The influence of knee joint rotation in provoking
extensor spasms is also described.'® In addition to skin
stimuli, imposed movements of the ankle or knee joint can
also elicit flexor reflexes in SCI.'?°

Perception of spasticity by ASIA-A subjects is hard to
explain in neurological context. Spasms and clonus, causing
limb movement, can obviously be perceived indirectly, for
example, by vision. A possible consequence of continuous
tension might be the increased difficulty in performing the
activities.

A highly interesting finding in this study is the modest
correlation between perceived spasticity and spasticity-
related discomfort during activities as measured with the
VAS and Borg scale, respectively. Correlation between the
VAS and Borg scale is higher during activities involving a
‘stable body position’ and while ‘being active’. This finding
confirms the idea that the impact of spasticity on daily life is
related to the context in which it occurs. It would appear
that in some situations, a high degree of spasticity is
disturbing, whereas in other situations, the patient can
adapt more easily. The experienced discomfort can be based
on practical reasons, such as disturbance of sleep, compro-
mised safety, and so on, or on psychological factors, such as
coping strategies or negative self-image. The latter is
supported by the indication that overall negative impact of
spasticity seemed to decrease with time since injury, as was
brought up by a number of patients in this study. This
finding agrees with other observations.®”® Perhaps the
growing acceptance of their situation, better understanding
of the altered body functions and/or finding ways how to
deal with it, can explain the diminishing impact of spasticity
on daily life of patients with SCI through the years. These
observations imply that treatment of spasticity might serve
different purposes for patients in different phases after
injury, as ‘confounding’ of the patients’ perception seems
to change throughout time. This information is of high
clinical interest as it might improve communication
between patients and clinicians. However, further research
is needed to clarify the complexity of this process.

Conclusions

Patients with motor complete SCI experienced several
manifestations of spasticity. Extensor spasms, mainly elicited
by activities incorporating change of position, were most
common.

Self-ratings on the perceived degree of spasticity by the
patients should be added to the set of assessment methods
for the evaluation of spasticity. It is useful to distinguish
between the perceived degree of spasticity and experienced
spasticity-related discomfort, because they were only mod-
erately associated. How these self-rating scores relate to

Spinal Cord

spasticity in terms of involuntary muscle activity, assessed
with more objective tools, will be an interesting area for
further research.
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