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CHANGES IN BODY COMPOSITION AFTER SPASTICITY TREATMENT WITH 
INTRATHECAL BACLOFEN 

Olof SKOGBERG, MD, Kersti SAMUELSSON, OT, PhD, Per ERTZGAARD, MD, and Richard LEVI, MD, PhD
From the Clinical Department of Rehabilitation Medicine and Department of Medicine and Health Sciences, Linköping University, 
Linköping, Sweden

Objective: To assess changes in body composition, 
body weight and resting metabolic rate in patients 
who received intrathecal baclofen therapy for spas-
ticity.
Design: Prospective, longitudinal, quasi-experimen-
tal, with a pre/post design.
Patients: Twelve patients with spasticity, fulfilling 
study criteria, and due for pump implantation for in-
trathecal baclofen therapy, completed the study. 
Methods: Data were obtained before, 6 months and 
12 months after commencement of intrathecal ba-
clofen therapy as regards body composition (by 
skinfold calliper), body weight, and resting meta-
bolic rate (by resting oxygen consumption). Spas-
ticity was assessed according to the Modified Ash-
worth Scale (MAS) and Penn Spasm Frequency Scale 
(PSFS).
Results: A reduction in spasticity according to MAS 
occurred. Mean fat body mass increased and mean 
lean body mass decreased. Mean body weight sho-
wed a non-significant increase and resting metabolic 
rate a non-significant decrease.
Conclusion: This explorative study indicates that un-
favourable changes in body composition might occur 
after intrathecal baclofen therapy. Since obesity and 
increased fat body mass contribute to an increased 
cardiovascular risk, these findings may indicate a 
need for initiation of countermeasures, e.g. increased 
physical activity and/or dietary measures, in con-
junction with intrathecal baclofen therapy. Further 
studies, including larger study samples and control 
groups, are needed to corroborate these findings. 
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Spasticity is a phenomenon accompanying upper 
motor neurone lesions of various aetiologies, e.g. 

spinal cord injury (SCI), multiple sclerosis (MS), ce-
rebral palsy (CP), and stroke (1). Various operational 
definitions have been suggested, and in recent years, 
a definition proposed by Pandyan et al. (2) has been 
preferred. According to this definition, spasticity is 

“disordered sensorimotor control, resulting from an 
upper motor neurone lesion, presenting as intermittent 
or sustained involuntary activation of muscles”. 

Spasticity, as such, may be of some functional benefit 
to the patient, e.g. by improving sitting, standing, trans-
ferring, walking and performance of activities of daily 
living (ADL) (3). In addition, previous research on 
patients with spinal cord injury and spasticity indicates 
that the degree of spasticity correlates with beneficial 
indices of body composition, i.e. less fat body mass 
and more lean body mass (4). Thus, not all instances 
of spasticity should be treated. 

Excessive spasticity, however, may become painful 
and/or disabling, by increasing the risk of contractures, 
pressure ulcers and injuries, as well as by hampering 
ADL. In all cases of excessive and/or rapidly increased 
spasticity, any underlying triggering condition should 
be sought and eliminated, as all kinds of nociceptive 
stimuli may have this effect, and as in many cases 
concomitant pain may be masked by sensory and/
or cognitive impairment. Only in conjunction with 
treatment of triggers, if present, the spasticity as such 
should be targeted symptomatically. 

Treatment includes regular/daily stretching and 
range-of-motion exercises, i.e. physical therapy, but this 
is often insufficient (5). Oral baclofen is then typically 
the drug of choice (6). Alternatively, in case of exces-
sive focal spasticity, injections of botulinum toxin may 
be used (7). However, some cases of generalized or 
regional, disabling spasticity are refractory to oral and/
or local treatment. Also, some patients experience unac-
ceptable side-effects of oral baclofen, e.g. lethargy (6). 
In such cases, intrathecal administration of baclofen via 
an implantable pump system may be indicated. Compli-
cations of ITB therapy related to implantation (e.g. local 
infection) and technical mishaps (e.g. motor stall and 
catheter malfunction), have been reported previously 
(8, 9). In addition, several studies on ITB treatment in 
children have reported weight gain (10–12). If this also 
proves to be the case in adult populations, it may well 
be of clinical importance to consider, as many paralytic 
patients already have an increased risk of acquiring 
cardiovascular disease (CVD) (13). Furthermore, data 
related to the effects of baclofen on body weight are 
conflicting, as oral baclofen has been shown to yield 
weight gain as a side-effect, but on the contrary also 
has been used as a drug for weight reduction in obesity 

http://crossmark.crossref.org/dialog/?doi=10.2340/16501977-2169&domain=pdf
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37Changes in body composition after spasticity treatment

(14). In addition to an increased CVD risk due to chro-
nic immobilization, an increased prevalence of obesity 
within, e.g. SCI populations (15, 16), has been reported. 
Such obesity may be masked by a simultaneous loss 
of lean body mass. A paralysed patient may thus be 
obese (increased fat mass), despite having a normal 
body weight and/or body mass index (17). As obesity 
is a modifiable CVD risk factor, increased diagnostic 
vigilance and a more proactive preventative and in-
terventional stance may be called for. Thus, untoward 
changes in body composition in conjunction with ITB 
therapy for spasticity should be evaluated.

The aim of this study was to assess changes in body 
composition after initiation of ITB therapy for spasticity.

MATERIAL AND METHODS

Patients

Patients were recruited consecutively from a regional waiting 
list of subjects due for pump implantation for ITB treatment 
of disabling spasticity. Inclusion criteria were: age 18 years 
or older; living in the southeast healthcare region in Sweden; 
patient subsequently underwent pump implantation. Patients 
due for pump re-implantation (i.e. who during the preceding 6 
months prior to commencement of the study had received ITB 
treatment) were excluded.

The study received ethical approval from the regional ethical 
review board of Linköping (2012/181-31).

Methods

Patients eligible for participation in the study received oral and 
written information, and were asked for written consent. Those 
included in the study were assessed prior to pump implantation, 
and then again at 6 and 12 months post-implantation. Eighteen 
patients fulfilling the inclusion criteria were asked to participate. 
Five eligible patients declined participation and 1 patient was 
excluded while not tolerating the face mask necessary for resting 
metabolic rate (RMR) estimation. Thus, 12 patients completed 
the study. Their descriptors (age, sex, diagnosis, spasticity as-

sessment at baseline, diagnosis-specific severity classification) 
are depicted in Table I. In this study, as patients served as their 
own reference, great care was placed on the application of 
identical measurement conditions at each data collection point. 

Spasticity. Spasticity was assessed using the Modified Ashworth 
Scale (MAS) in the 0–5 version (18) and the Penn Spasm 
Frequency Scale (PSFS) (19), pre-implantation, and 6- and 
12-months post-implantation. MAS was assessed for each 
individual, before and after treatment (12 months) in the same 
spastic muscles of the lower limbs and is presented as a mean 
value. Measurements were made by 2 physiotherapists working 
together, who had extensive training and experience in spasticity 
evaluation and treatment.

Body weight and body mass index. Body weight (kg) was mea-
sured by a calibrated scale adapted also for wheelchair users, in 
a standardized fashion. Body mass index was calculated based 
on registered weight and reported height.

Resting metabolic rate. RMR was estimated using a single 
portable equipment measuring resting oxygen consumption 
under standardized conditions (FitMate®) (20).

Body composition. Body composition was calculated based on 
anthropometry with a skinfold calliper (Slim Guide Caliper) 
(21, 22), according to a standardized procedure, including 
measurements of skinfold thickness over the triceps brachii, 
biceps brachii, subscapular region and abdominal region late-
rally, above the pelvis. Data collectors calibrated techniques in 
using the skinfold calliper before the study start. 

Data was transformed, according to the Durnin-Womersley 
equation (23), to percentages of fat body mass. As body weight 
was recorded, relative and absolute lean body mass could also 
be calculated.

Statistical analysis

Due to the small study group and the non-normally distributed 
measures, data were analysed by non-parametric methods (SPSS 
statistics version 23). Wilcoxon matched-pairs test was used 
for assessment of pre-post differences. The significance level 
was set at p ≤ 0.05.

RESULTS

Change in spasticity

The effect of ITB therapy on spasticity in the study 
group is depicted in Table II. A reduction in spasticity, 

Table I. Patient characteristics

Case
Age, 
years Sex Diagnosis EDSS ISNCSCI GMFCS MAS

PSFS 
f/s

1 42 F MS 8.5   1.1 3/2
2 66 F MS 8.5   1.8 0/0
3 47 F MS 5.5   1.8 2/2
4 44 F MS 6.5   1.8 2/2
5 51 M MS 8   0.8 2/3
6 47 M MS 6   3.7 Missing
7 47 M SCI  T6, A  2.8 4/3
8 45 F SCI  T5, C  4.0 2/2
9 52 M SCI  C6, D  1.3 2/1

10 45 F CP   3 0.8 0/0
11 48 M HSP    2.4 2/1
12 50 F SCA    nt nt

M: male; F: female; MS: multiple sclerosis; CP: cerebral palsy; HSP: hereditary 
spastic paraplegia; SCI: spinal cord injury; SCA: spinocerebellar ataxia. EDSS: 
Expanded Disability Status Scale; ISNCSCI: International Standards for 
Neurological Classification of SCI; GMFCS: Gross Motor Function Classification 
System; MAS: Modified Ashworth Scale (0–5); PSFS: Penn Spasm Frequency 
Scale; f: frequency; s: severity. nt: not testable (due to severe pain interfering 
with passive movement). 

Table II. Intrathecal baclofen effects on spasticity (n = 11)

Measure 25th percentile Median 75th percentile p-value

MAS
Baseline 1.10 1.80 2.80
12 months 0.25 0.86 1.70 p = 0.005

PSFS, frequency
Baseline 1.5 2.0 2.25
12 months 0.75 1.0 2.0 ns

PSFS, severity
Baseline 0.75 2.0 2.25
12 months 1.0 1.0 2.0 ns

MAS: Modified Ashworth Scale (0–5); PSFS: Penn Spasm Frequency Scale. 
Wilcoxon signed-rank test was used for significance calculations; ns: not 
significant.

J Rehabil Med 49, 2017
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38 O. Skogberg et al.

weight and reduction in RMR. See Table III and Figs 
1–3 for details.

DISCUSSION

The study shows an increase in fat body mass and a 
decrease in lean body mass during the first year after 
commencement of ITB therapy, changes in body com-
position clearly exceeding the expected spontaneous 
changes in body composition in SCI and MS populations 
found in previous studies (24, 25). Weight gain and/or 
increase in fat body mass as a side-effect of ITB therapy 
has been reported in paediatric populations (10–12), but 
has not hitherto been studied in adults. As the required 
dose is vastly smaller in ITB compared with that of 
oral medication, any direct effects of the intrathecally 
delivered drug on metabolism is considered highly 
unlikely. Instead we hypothesize that the effect is medi-
ated through the diminution of muscular hyperactivity.

as measured by MAS, was found (p ≤ 0.01). Although 
not a focus of this study, the confirmation of spasticity 
reduction is relevant for subsequent interpretation of 
the primary study results.

Change in body weight, body composition and 
resting metabolic rate

A mean, relative and absolute, increase in fat body 
mass and decrease in lean body mass was found 
(p ≤ 0.05 and p ≤ 0.01 respectively). By contrast, no 
change occurred as regards mean body weight or RMR, 
although a trend was seen towards an increase in body 

Fig. 1. Change in body weight (BW), fat body mass (FBM) and lean body 
mass (LBM) comparing baseline with 12 months post implantation (kg). 

Table III. Changes in metabolic indices as calculated by Wilcoxon 
signed-rank test. Test of significance refer to comparison between 
baseline and 6 and 12 months. No statistically significant differences 
were found between 6 months and 12 months (n = 12)

Measure 25th percentile Median 75th percentile p-value

Body mass index, kg/m2

Baseline 22.9 24.3 27.6
6 months 22.5 24.9 27.5 ns
12 months 22.7 23.6 28.1 ns

Weight, kg
Baseline 67.6 71.7 82.8
6 months 66.8 72.9 80.3 ns
12 months 68.1 73.2 81.8 ns

Fat body mass, kg
Baseline 18.4 19.5 22.6
6 months 19.8 21.9 29.0 0.033
12 months 21.5 22.5 30.6 0.050

Lean body mass, kg
Baseline 48.2 50.8 62.0
6 months 46.2 47.0 60.5 0.003
12 months 44.5 48.6 60.3 0.004

Basal metabolic rate, kcal/day
Baseline 1.107 1.575 1.744
6 months 1.241 1.519 1.634 ns
12 months 1.337 1.425 1.577 ns

ns: not significant.

Fig. 3. Change in lean body mass (kg) from baseline to 6 and 12 months 
after pump implantation. 

Fig. 2. Change in fat body mass (kg) from baseline to 6 and 12 months 
after pump implantation. 

www.medicaljournals.se/jrm
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39Changes in body composition after spasticity treatment

The finding of untoward changes in body composi-
tion in the presence of stable levels of RMR is note-
worthy. We find it likely that the significant changes in 
body composition thus primarily were due to a decrease 
in activity-related/activity-triggered spasticity, rather 
than due to any changes in resting-state spasticity. Such 
spasticity reduction may lead to both a decrease in lean 
body mass (due to decreased muscle activity) and to 
an increase in fat body mass (due to decreased energy 
expenditure) in the absence of any changes in RMR. 

This study is limited by the relatively small study 
group, the diversity of diagnoses and the choice of mea-
sure for body composition, as skinfold calliper measure-
ments have not been validated specifically for individual 
diagnoses. Thus, the results should be interpreted as 
hypothesis generating, in view of further research, with 
larger study populations and control groups. 

In conclusion, this explorative study lends support 
to the impression that ITB therapy may generate un-
toward effects on body composition, with an increased 
fat body mass and a decreased lean body mass. Fin-
dings may be clinically relevant, as patient groups eli-
gible for ITB typically already have an increased CVD 
risk and an undesirable tendency towards obesity, thus 
necessitating further caloric restrictions and/or exercise 
prescription in conjunction with this treatment. 
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