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Objective: To investigate patients’ expectations,
met/unmet expectations and satisfaction with
intrathecal baclofen treatment in relation to effect
on spasticity, pain intensity, sleep quality, occupa-
tional performance, well-being and self-efficacy.
Design: A prospective longitudinal study with fol-
low-up at 1 year.

Patients: Consecutive patients, age =18 years
with a disabling spasticity of cerebral or spinal ori-
gin selected for intrathecal baclofen treatment at
2 university hospitals in Sweden were included.
From August 2016 to June 2019, 35 patients began
intrathecal baclofen treatment; 29 patients were
included and completed the study.

Methods: Baseline and 1-year follow-up included
assessment of spasticity by physiotherapists, a
semi-structured interview regarding occupational
performance using the Canadian Occupational Per-
formance Measure and a questionnaire.

Results: Overall satisfaction with treatment and
satisfaction with occupational performance were
reported as moderate. Important variables that
explained satisfaction with occupational performance
were improvements in performance, expectations
and performance before treatment. Patients had hig-
her expectations compared with the 1-year outcomes
regarding occupational performance, spasticity, pain
intensity and sleep quality, although improvements
were reported.

Conclusion: A thorough discussion of goal setting
with intrathecal baclofen treatment before implan-
tation is necessary to give patients individual and
realistic expectations.

Key words: activity; disability; expectations; intrathecal

baclofen treatment; proxy; satisfaction; spasticity.

Accepted Dec 13, 2022

J Rehabil Med 2023; 55: jrm00371

DOI: 10.2340/jrm.v55.3424

Correspondence address: Stina Gunnarsson, Department of Re-

habilitation Medicine, Linkdping University, SE-581 85 Linkdping,
Sweden. E-mail: stina.gunnarsson@regionostergotland.se

(LAY ABSTRACT )
Spasticity is a common complication for patients with
various neurological conditions, such as spinal cord
injury, acquired brain injury, cerebral palsy and multiple
sclerosis. For patients with disabling spasticity, intrathecal
baclofen is an effective and satisfactory treatment. Dis-
satisfaction with treatment has been described, but has
not been thoroughly evaluated. Therefore, this study
examined patients’ expectations of effects on occupa-
tional performance, spasticity, pain intensity and sleep
quality. Patients were followed-up after 1 year on the
treatment, and results and satisfaction were reported.
Patients improved, but not as much as they had expec-
ted. As a group, they were moderately satisfied, and
important variables for satisfaction were found to be
improvements in performance, expectations and initial
performance. These results highlight the need to discuss
patients’ expectations and goals with this treatment
even more thoroughly and to address realistic expec-
tations.

N J

pasticity is often present in patients with various

neurological conditions, such as spinal cord
injury, acquired brain injury, cerebral palsy and
multiple sclerosis (1). It has been estimated that
approximately 12-27% of patients with spasticity
have a disabling spasticity (2). Spasticity and accom-
panying pain and stiffness interfere with comfort,
activities of daily living, sleep, bowel and bladder
care, sexual relationships, mobility and positioning,
and caregiver assistance (3—5). Intrathecal baclofen
(ITB) is a well-established treatment for patients
with a disabling spasticity of spinal or cerebral origin
shown to be effective in reducing spasticity, pain and
stiffness, and improving sleep, comfort as well as
function (6—10). Before ITB treatment is initiated,
a discussion about the treatment takes place to pro-
vide information on expectations and goal setting
(10). Thereafter, a lumbar intrathecal injection of
baclofen, either as a single bolus injection or as a
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continuous trial, is administered as a screening test
to verify an adequate and desirable effect (11). ITB
treatment requires life-long hospital follow-up for
refills and dose adjustments. In addition, infections,
complications related to the catheter and pump or
other adverse events may occur (12, 13).

High satisfaction with ITB treatment is commonly
reported; however, dissatisfaction has been reported
by some patients, suggesting that complications,
unmet goals and the burden of frequent baclofen refills
could be reasons for lower satisfaction with treatment
(6, 8, 14). As described by, for example, Bowling et
al. (15), understanding of the patient’s expectations of
healthcare, such as ITB treatment, has a central role
in improving patient satisfaction (16). Dissatisfaction
with ITB treatment in relation to expectations has been
described, but not thoroughly evaluated (4).

The effects of ITB treatment regarding spasticity, pain
intensity and function are well known (6-9). However,
the role of expectations in relation to satisfaction with
treatment is poorly documented. Hence, the aim of
this study was to investigate expectations, met/unmet
expectations and satisfaction with ITB treatment in rela-
tion to effects on spasticity, pain intensity, sleep quality,
occupational performance, well-being and self-efficacy.

METHODS

A prospective longitudinal pre- and post-design was
used to analyse the effects of routine clinical ITB
treatment.

Participants

Patients aged >18 years with a disabling spasticity of
cerebral or spinal origin were included after a decision
to initiate ITB treatment at either of the 2 university
hospitals University Hospital Linkdping Sweden and
Norrland University Hospital, Umea Sweden. Non-
Swedish speaking patients were excluded. From August
2016 to June 2019, 35 patients started ITB treatment and
were consecutively invited to participate in the study.
Six patients (17%) declined to participate or met the
exclusion criteria; 29 patients were included. Sample
size was calculated based on values from the Canadian
Occupational Performance Measure (COPM) and the
numerical rating scale (NRS) for spasticity and pain
intensity, resulting in approximately 1015 patients.
Because 2 groups were analysed separately, we chose
to increase the number of participants slightly.

Ethics approval was obtained from the Regional Ethics
Committee. The study was conducted according to the
Declaration of Helsinki (17). For patients unable to
communicate, consent was obtained from a relative or
trustee according to dialogue with the ethics committee.
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Assessments

All the assessment methods used have moderate to
good reliability and validity (18-29).

Satisfaction after 1 year of intrathecal baclofen
treatment

The question on overall satisfaction with ITB treat-
ment, as defined in the Patient Global Impression of
Change (PGIC) scale, includes a balanced view of
changes related to consequences of spasticity (23).
Changes were rated on a 7-point scale, from 0 (very
much worse) to 6 (very much improved). For the
analyses, the answers were dichotomized into high
satisfaction with ITB treatment, including the 2 highest
scores (very much improved and much improved), vs
little/no satisfaction formed by the rest of the answers.

Self-perceived occupational performance and
satisfaction with performance

The COPM is a generic, individualized measure of
self-perceived occupational performance whereby data
are collected through a semi-structured interview (30).
The first step is identification of important occupational
performance problems due to spasticity, which is then
scored by the patient/proxy on a rating scale ranging
from 1 to 10 (1, not able to do it at all; 10, able to do
it extremely well). Each occupational problem iden-
tified was classified according to the COPM manual
into 3 predefined categories: self-care, productivity,
and leisure. Next, satisfaction with the specific per-
formance for each occupation was scored on a similar
scale (1, not satisfied at all; 10, extremely satisfied)
(30). Performance and satisfaction with performance
were scored at baseline and at the 1-year follow-up.
For each patient, up to 5 occupational performance
problems were identified and scored, after which a
mean value was calculated. In addition, at baseline,
expected occupational performance after 1 year of
treatment was scored on the same scale. Proxies did
not score satisfaction with performance or expectations
regarding this. A change in score of 2 or more points
was considered clinically important (21, 26, 30).

Spasticity, pain intensity and sleep quality

Degree of spasticity was assessed by a physiothera-
pist using the Modified Ashworth Scale (MAS) with
6 steps, ranging from 0 to 5 (0, no increase in muscle
tone; 5, affected part(s) rigid in flexion or extension)
(18, 28). Muscles were assessed in the upper extre-
mities (elbow flexors and extensors; wrist flexors
and extensors) and in lower extremities (hip flexors,
extensors and adductors; knee flexors and extensors;
plantar flexors). MAS was reported as a mean value
for upper and lower extremities, respectively.
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NRS was used for self-rating of spasticity, pain
intensity and sleep quality (0, no problem; 10, worst
possible problem) (22, 23). In terms of spasticity and
pain intensity, a 30% improvement was considered a
clinically important difference (23, 24). At baseline,
expectations with outcome at 1 year of treatment
regarding spasticity, pain intensity and sleep quality
were also scored on NRS scales.

Patient characteristics: activities of daily living,
health state, general self-efficacy, and depression/
anxiety

The Barthel Index was used to document levels of
activities of daily living. It consists of 10 items, with
a score ranging from 0 to 100; lower scores indicate
a higher level of disability and increased need for
assistance (29).

Health state was measured using a thermometer-like
scale (EQ-VAS) as part of the EuroQoL 5 dimensions
(EQ-5D) instrument. The EQ-VAS scale ranges from 0
(worst imaginable health state) to 100 (best imaginable
health state) (20).

General self-efficacy was evaluated using the
General Self-Efficacy (GSE) scale with 10 items
rated on a 4-point scale with a total score ranging
from 10 to 40; a higher score indicates higher self-
efficacy (31). The Swedish version (S-GSE) was
used for this study (27).

Depression and anxiety were self-reported using the
Hospital Anxiety and Depression (HAD) scale (19).
Each of the 2 sub-scales consists of items rated on a
4-point scale ranging from 0 to 21 points per sub-scale
with a cut-off score >8; a high score indicates a high
level of anxiety/depression.

Procedures

Information regarding diagnosis, age and date of
surgery was collected from patient charts. Patients
completed the assessments and questionnaires at the
baseline, in the period between testing and implanta-
tion of the pump and at the follow-up assessment 1
year after implantation. For those who were unable
to communicate verbally or in writing, data were
collected through a relative or personal assistant (by-
proxy). Baseline and 1-year follow-up assessment
included a spasticity assessment by physiotherapists,
a semi-structured interview regarding occupational
performance of individual importance using the
COPM (30) and a questionnaire with an adjusted
version for answers by-proxy (Table I). The COPM
interview was performed by study-specific person-
nel and no attempt was made to discuss or adjust
unrealistically high expectations. The questionnaires
were posted to the patients and returned either in
person or by post.
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Table I. Assessment methods and timetable
Pre-ITB Post-ITB

PGIC X
COPM occupational performance xb X
COPM satisfaction with performance® X X
MAS by physiotherapist X X
Spasticity xb X
Pain intensity xb X
Sleep quality xP X
Barthel index X
EQ-VAS X X
GSES? X X
HAD? X

aExcluded for proxy assessment.
bAssessments with additional data on expectations.

COPM: Canadian Occupational Performance Measure; EQ-VAS: EuroQoL
visual analogue scale; GSES: General Self-Efficacy Scale; HAD: Hospital
Anxiety and Depression scale; ITB: intrathecal baclofen; MAS: Modified
Ashworth Scale; PGIC: Patient Global Impression of Change; post-ITB: at
1-year follow-up; pre-ITB: at baseline.

Intervention

Patients with a decision to start treatment after an
adequate response to the screening test were implanted
with a pump (SynchroMed by Medtronic) (11). This
and subsequent procedures for pump refills and dose
adjustments followed clinical routines. These routines
included education, information and discussion regar-
ding procedures and treatment goals together with the
healthcare team (physician, physiotherapist, occupa-
tional therapist and nurse) before the screening test.

Statistical analysis

Statistical analyses were performed using SPSS Statis-
tics 27 (IBM, Armonk, NY, USA). Descriptive statis-
tics are presented as medians and 25th—75th percentiles
or means and standard deviation (SD) based on the type
of'variable. Data for the 2 subgroups, self and by-proxy,
were analysed separately. The Wilcoxon matched-
pairs test was used to analyse differences in scoring
between baseline, expectations and 1-year follow-up.
The Mann—Whitney U test was used to compare results
for occupational performance among patients with high
vs little/no satisfaction. Kruskal-Wallis test was used
to compare changes in performance for the different
occupations. Effect size was calculated using z scores.
Correlations were calculated with Spearman’s rho,
using the 95% bias accelerated corrected confidence
interval with 1,000 bootstrap samples. The significance
level was set at p<0.05.

Advanced principal component analysis was applied
for multivariate correlation analyses of all the variables
to detect multivariate outliers and orthogonal partial
least squares (OPLS) regression for the multivariate
regressions (SIMCA-P+ version 15; Umetrics, Sarto-
rius Stedim Biotech, Umed, Sweden). OPLS was used
for analyses of satisfaction with occupational perfor-
mance at 1 year using the other variables presented
(except occupational performance at 1 year, although
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the variable was included when used to calculate the
change in occupational performance and expectations
in relation to performance) as regressors (X variables).
The variable influence on projection (VIP) indicates
the relevance of each X variable pooled over all dimen-
sions and Y variables, the group of variables that best
explain Y. VIP (VIPpred when more than 1 component
was achieved) >1.0 was considered significant (32).
See Appendix S1 for detailed information.

RESULTS

All patients who agreed to participate (n = 29) com-
pleted the study; some internal dropouts from the
questionnaires and assessments occurred. Of the 29
participants, 9 patients answered through a proxy at
baseline (pre-1TB) and at 1-year follow-up (post-ITB).

Situation at baseline

The self-reporting patients were older and less disabled
and thus had less need for assistance than patients in the
by-proxy group. All patients with spinal cord injury and
multiple sclerosis answered by self-reporting, whereas
patients with acquired brain injury and cerebral palsy
were in both groups (Table II).

Results of the intrathecal baclofen intervention
Satisfaction with intrathecal baclofen treatment as
measured using Patient Global Impression of Change
scale

Ten (56%) patients in the by-self group and 2 (22%) in
the by-proxy group reported high satisfaction. Patients
in the by-self group scoring high satisfaction reported
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a higher 1-year occupational performance compared
with patients with little/no satisfaction (p = 0.036),
but no difference was noted for the by-proxy group
(» =0.100).

Satisfaction with occupational performance as
measured using the Canadian Occupational
Performance Measure

In the by-self group, satisfaction improved signifi-
cantly compared with baseline (p = 0.001); however,
satisfaction was still moderate after 1 year on ITB
treatment (mean, 5.19; SD, 2.50). Satisfaction impro-
ved for 13 (65%) patients according to the level of a
clinically relevant change (>2 point difference) (30).
When analysing satisfaction at follow-up vs change
in occupational performance and expectations with
occupational performance in relation to 1-year follow-
up, the results showed moderate to strong correlations
(Figs 1 and 2) (33).

Regression analysis was performed using satisfac-
tion with occupational performance at 1 year as the
dependent variable and the other variables as regressors
(X variables) (except 1-year occupational perfor-
mance, although the variable was included when used
to calculate the change in occupational performance
and expectations in relation to performance). The
significant regression model consisting of 1 predictive
component is presented in Table I1I. Six variables were
significant regressors; the most important were change
in occupational performance, expectations with occu-
pational performance in relation to 1-year follow-up,
occupational performance pre-ITB, and EQ-VAS pre-
ITB. When only the 6 significant variables in Table I1I
were included, a highly significant model (1 predictive

Table II. Characteristics for the 2 subgroups pre-intrathecal baclofen (ITB): patients who could answer the questionnaire by-self or by-proxy

Difference between the 2 groups,

n By-self (n=20) n By-proxy (n=9) p-value and effect size
Age (years), mean (SD) 54.2 (13.0) 35.8 (5.4) <0.001, 0.63
Sex, n
Male 11 2 0.130
Female 9 7
Diagnosis, n
SCI 2
MS 8
ABI (including stroke) 2 2
CP 3 6
Other 5 1
COPM performance, mean (SD) 19 3.2 (1.15) 9 3.8 (1.80) 0.410
COPM satisfaction, mean (SD) 19 2.44 (1.25)
Spasticity (NRS), median (25th-75th) 20 6.5 (5.0-8.0) 9 7.0 (7.0-8.0) 0.390
Pain intensity (NRS), median (25th-75th) 20 5.0 (0.0-7.5) 8 6.0 (5.0-7.0) 0.746
Sleep quality (NRS), median (25th-75th) 19 5.0 (1-8) 9 5.0 (5.0-5.5) 1.000
Barthel index, median (25th-75th) 19 55 (20-80) 9 0 (0-15) 0.002, 0.59
EQ-VAS, median (25th-75th) 18 35 (30-62.5) 7 60 (40-70) 0.198
GSES, median (25th-75th) 20 24 (19.3-29.8)
HAD, depression, median (25th-75th) 20 7.5 (4.25-10.75)
HAD anxiety, median (25th-75th) 20 6.0 (4.0-11.0)

ABI: acquired brain injury; COPM: Canadian Occupational Performance Measure; CP: cerebral palsy; EQ-VAS: EuroQoL visual analogue scale; GSES: General
Self-Efficacy Scale; HAD: Hospital Anxiety and Depression scale; MS: multiple sclerosis; NRS: numerical rating scale; pre-ITB: at baseline; SCI: spinal cord

injury; SD: standard deviation.
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rho=0.756, p=<0.001

I
-2 0 2 4

1
6  Occupational performance Post-ITB minus
Pre-ITB

Fig. 1. Satisfaction with occupational performance post-intrathecal baclofen (ITB) in relation to occupational performance post-ITB minus pre-ITB,
measured with Canadian Occupational Performance Measure (COPM). Presented with Spearman’s rho. Post-ITB, at 1-year follow-up; pre-ITB, at
baseline. 95% bias accelerated corrected confidence interval, 0.484-0.894.

component) was obtained with the following cha-
racteristics: R?=0.77, Q*>=0.73 and cross-validated
analysis of variance (CV-ANOVA), p-value 0.00003.

Expectations

The by-self and by-proxy groups both reported higher
expectations in comparison with the actual outcome at
1 year regarding spasticity (p = 0.004 and p=0.017),
pain intensity (p=0.034 and p=0.042) and sleep qua-
lity (p=0.004 and p=0.042) (Table IV). Patients in
the by-self group had higher expectations regarding
occupational performance (p=0.001) (Table IV).

Self-perceived occupational performance
Improvements in occupational performance were
reported in both groups at follow-up (by-self, p=0.001;

Satisfaction Post-ITB

by-proxy, p=0.044) (Table IV). Eleven patients in the
by-self group (55%) vs 4 (44%) in the by-proxy group
had clinically important improvements.

A wide range of individually prioritized problems
with occupational performance were reported based on
the COPM interview. Occupations classified as self-
care were the most common: 77% of all occupations
identified in the by-self group and all but 1 occupation
in the by-proxy group. Within the self-care category,
the problems were mostly related to personal care
or transfer, and only a few (n=4) were about coping
with society. Occupational problems classified within
productivity (11%) were about managing the hous-
ehold, and 1 involved work. Occupational problems
classified within leisure (12%) were about active
leisure and socializing. When comparing the different
occupations regarding changes in performance, there

rho=0.500, p=0.035

-8 -6 -4 -2 0

T
2

1
4 Occupational performance Post-ITB minus
Expected outcome

Fig. 2. Satisfaction with occupational performance in relation to occupational performance post-intrathecal baclofen (ITB) minus expected outcome,
as measured with Canadian Occupational Performance Measure (COPM). Presented with Spearman’s rho. Post-ITB, at 1-year follow-up; pre-ITB,
at baseline. 95% bias accelerated corrected confidence interval, 0.028-0.825.
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Table III. Orthogonal partial least square (OPLS) regression of
satisfaction with occupational performance post-intrathecal baclofen
(ITB) using the other variables presented as regressors (except
occupational performance post-ITB)

Variables VIP p(corr)
Occupational performance post-ITB minus pre-ITB 1.56 0.79
Occupational performance post-ITB minus 1.50 0.75
expected outcome

Occupational performance pre-ITB 1.32 0.67
EQ-VAS pre-ITB 1.27 0.67
Sleep quality pre-ITB 1.21 0.62
GSES post-ITB 1.19 0.63
Barthel pre-ITB 0.96 -0.48
EQ-VAS post-ITB 0.86 0.45
GSES pre-ITB 0.86 0.44
Sleep quality post-ITB 0.77 0.40
Occupational performance expected outcome 0.67 0.33
Pain intensity post-ITB 0.54 0.28
Pain intensity pre-ITB 0.48 0.24
Spasticity pre-ITB 0.29 0.15
Spasticity post-ITB 0.16 -0.08
R? 0.81

Q? 0.73

CV-ANOVA p-value 0.00003

n 19

Variables with VIP>1.0 and absolute p(corr) >0.40 are significant. The

sign of p(corr) indicates the direction of the correlation with the dependent
variable (+, positive correlation; —, negative correlation). The 4 rows at the
bottom of each regression report R?, Q?, p-value the CV-ANOVA and number
of subjects (n).

CV-ANOVA: cross-validated analysis of variance; EQ-VAS: EuroQoL visual
analogue scale; GSES: General Self-Efficacy Scale; post-ITB: at 1-year
follow-up; pre-ITB: at baseline; Q?: the goodness of prediction: i.e.: the
fraction of the total variation of the variables that can be predicted using
principal component cross-validation methods; R?: the goodness of fit: i.e.:
the fraction of the sum of squares of all the variables explained by a principal
component; VIP: variable influence on projection predictor.

was no difference between different types of occupa-
tions; they were equally easy to achieve improvement
in (p=0.284).

Spasticity, pain intensity and sleep quality
Spasticity in lower extremities (MAS) was reduced for
both groups at follow-up; however, there was no change
in spasticity in the upper extremities (Table IV). It was
not possible to perform the MAS test with 3 patients;
and at the follow-up, another 4 patients were not asses-
sed. Self-rated spasticity showed significant reductions
for both groups (by-self, p=0.014; by-proxy, p=0.026).
At baseline, 13 patients (60%) in the by-self group
and 7 patients (78%) in the by-proxy group reported
having pain. Pain intensity was significantly decreased
at follow-up in both groups (p=0.009 and p=0.033).
Sleep quality was significantly improved in the by-self
group (p=0.012), but not in by-proxy group (»p=0.206).
Clinically important improvements in self-reported
spasticity (NRS) were seen in 10 patients in the by-self
group (50%) and 2 in the by-proxy group. Five patients
in each group (38% and 71%) displayed clinically
important improvements in pain intensity.

Health state, self-efficacy, depression and anxiety
No change could be seen regarding health state, self-
efficacy, depression or anxiety after 1 year (Table IV).
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DISCUSSION

Patients’ overall satisfaction with treatment at the
1-year follow-up was found to be moderate to low.
Furthermore, the results of this study suggest that
change in occupational performance, expectations
with occupational performance in relation to 1-year
follow-up and occupational performance pre-1TB play
a key role in explaining satisfaction with occupatio-
nal performance. Although improvements were seen
regarding occupational performance, spasticity, pain
intensity and sleep quality, patients reported higher
expectations in relation to 1-year outcome.

Patients or their relatives/assistants reported a
decrease in spasticity and pain intensity, and patients
in the by-self group reported that their sleep quality
was improved. This finding is important because sleep
disturbance together with stiffness and pain associa-
ted with spasticity after spinal cord injury have been
reported as the most problematic aspects affecting
daily life (3). Furthermore, occupational performance
improved in both groups and was focused mainly on
self-care and transfer; for example, facilitated dres-
sing, positioning in the wheelchair, transfer with or
without aid and easier care. The results indicate the
treatment was effective with improvements regarding
both symptoms and function, which is an important
basis for interpreting the results regarding expectations
and satisfaction.

Overall estimated satisfaction with treatment
outcome was reported as moderate by 56% in the
by-self group and by 2 of 9 in the by-proxy group.
The highest score (very much improved) was not
reported in any of the groups, which differs from
other studies reporting a high level of satisfaction
(6, 8, 14, 34). When dichotomizing the PGIC scale,
minimally improved was assumed to be equal with
little or no satisfaction based on an assumption that
treatment must be worth the effort because ITB is
a symptom-relieving therapy rather than a curative
treatment (5, 10). This underscores the importance
of evaluating outcomes based on what is a clinically
relevant difference. Regarding all outcome measu-
res, except pain intensity for the by-proxy group
(71% had a clinically important improvement), only
22-55% of the patients had a clinically important
improvement.

Two versions of satisfaction measurements were
included: overall satisfaction with ITB treatment as
discussed earlier and satisfaction with occupational per-
formance self-rated at baseline and at 1-year follow-up.
The purpose of ITB treatment is to decrease spasticity to
enable improvement in the individual patient’s specific
problems and consequently reach the goal of the treat-
ment. Hence, evaluating satisfaction with occupational
performance can be seen as equivalent to evaluating the
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Table IV. Analysis of treatment outcomes for by-self/by-proxy estimated variables: comparison is between pre-intrathecal baclofen
(ITB) and post-ITB vs expected values and actual values post-ITB

By-self (n=20)

By-proxy (n=9)

Difference Difference Difference  Difference
pre- vs expected pre- vs  expected vs
post-ITB,  vs post-ITB, post-ITB, post-ITB,
p-value and p-value and p-value and p-value and
n, (n,) effect size effect size  n, (n,) effect size  effect size
COPM performance, mean (SD)
Pre-ITB (19) 3.22 (1.15) 9) 3.8 (1.80)
Expected outcome (18) 7.41 (1.51)
Post-ITB (19) 5.39 (2.23) 0.001, 0.001, 0.54 9) 5.59 (2.08) 0.044, 0.47
0.55
COPM satisfaction, mean (SD)
Pre-ITB (19) 2.44 (1.25)
Post-ITB (19) 5.19 (2.50) 0.001,
0.53
Spasticity MAS, median (25th-75th)
Upper extremities
Pre-ITB 5(18) 0.63(0.19-0.94) 6 (8) 1.56(1.09-2.69)
Post-1TB? 2 (14) 0.38 (0-0.72) 5(8) 1.75(1.07-2.63) 0.5
Lower extremities
Pre-ITB 17 (18)  1.83 (1.29-2.50) 8(8) 2.17(1.71-3.21)
Post-ITB 12 (14) 0.96 (0.50-1.61) 0.029, 7 (8) 1.08(0.75-1.75) 0.028 0.59
0.44
Spasticity (NRS), median (25th-75th)
Pre-ITB 20 (20) 6.5 (5.0-8.0) 9 (9) 7.0 (7.0-8.0)
Expected outcome 20 (20) 2.0 (1.25-3.0) 8 (8) 2.0 (2.0-3.0)
Post-ITB 18 (18) 5.0 (3.0-6.0) 0.014, 0.004, 0.49 8(8) 6.5(4.25-7.0) 0.026, 0.56  0.017, 0.60
0.41
Pain intensity (NRS), median (25th-75th)
Pre-ITB 13 (20) 7.0 (5.0-8.0) 7 (8) 6.0 (5.0-7.0)
Expected outcome 13 (20) 2.0 (1.5-3.0) 7 (8) 2.0 (0-3.0)
Post-ITB 12 (18) 4.5 (1.5-5.75) 0.009, 0.034, 0.43 7 (8) 2.0 (1.0-6.0) 0.033,0.57  0.042, 0.54
0.53
Sleep quality (NRS), median (25th-75th)
Pre-ITB 17 (19) 7.0 (2.5-8.5) 9 (9) 5.0 (5.0-5.5)
Expected outcome 16 (18) 1.0 (0.25-2.0) 7(7) 3.0 (0.0-4.0)
Post-1TB 16 (18) 2.5 (1.0-4.75) 0.010, 0.006, 0.50 9(9) 4.0 (1.5-7.0) 0.206 0.042, 0.54
0.45
EQ-VAS, median (25th-75th)
Pre-ITB (18) 35 (30-62.5) (7) 60 (40-70)
Post-ITB (18) 50 (40-62.5) 0.276 (7) 40 (35-50) 0.173
GSES, median (25th-75th)
Pre-ITB (20) 24 (19.3-29.8)
Post-ITB (18) 26 (21.8-30.3) 0.307
HAD, depression, median (25th-75th)
Pre-ITB (20) 7.5 (4.25-10.75)
Post-ITB (17) 6.0 (3.5-8.0) 0.168
HAD anxiety, median (25th-75th)
Pre-ITB (20) 6.0 (4.0-11.0)
Post-ITB (18) 5.0 (2.0-8.25) 0.063

3At follow-up, 14 patients were assessed with MAS, only 2 of whom had spasticity in the upper extremities, therefore a comparison could not be made.

COPM: Canadian Occupational Performance Measure; MAS: Modified Ashworth Scale; n,: patients who reported having the problem at baseline and hence
included in the comparison; n,: number of patients who answered the questionnaire or were assessed with MAS: reported to clarify internal dropout; NRS:
numerical rating scale; post-ITB: at 1-year follow-up; pre-ITB: at baseline.

with expectations, occupational performance before
treatment and self-rated health state before treatment.

purpose of ITB treatment. In this study, with decreased
spasticity and pain intensity and improved occupational

performance and sleep quality, it may seem unexpected
that overall satisfaction as well as satisfaction with
occupational performance was not reported to be higher.

Patients with high improvement in occupational
performance reported a high overall satisfaction with
treatment. The meaning of occupational performance
was further highlighted in the regression model,
showing that the most important variables to explain
satisfaction with occupational performance were rela-
ted to the change in occupational performance; the dif-
ference in 1-year occupational performance compared

What people expect to receive compared with their
perceptions of what they actually receive must be
acknowledged when predicting patient satisfaction and
dissatisfaction with their care, treatment and health out-
comes (15). Even though healthcare providers believe
they thoroughly inform and discuss the goals and expec-
ted results of ITB treatment, a discrepancy between the
patients’ expectations and the actual outcome is obvious
from the current study. Considering expectations when
evaluating treatment has been reported in other areas,
such as orthopaedics and pain treatments (35, 36).
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Unrealistic goals, together with unmanageable mental
health issues and psychosocial factors, are identified as
relative contraindications for ITB treatment, but these
risk factors might be modifiable through interaction
with healthcare professionals (5). Both COPM, as used
in this study, as well as Goal Attainment Scale (GAS)
are recommended measures to use when discussing,
setting and following up I'TB treatment goals (12).

Study strengths and limitations

A strength of the current study is that all the methods
used have been assessed as being moderate to good
regarding reliability and validity. The use of proxy
estimations may not be as valid as evaluation by the
patients themselves, but this is the only way to capture
the view of patients who are unable to communicate.
Therefore, data obtained by-proxy must be analysed
separately and with caution. In the proxy questionnaire,
some questions were excluded because they were dif-
ficult for proxies to answer, an experience in concor-
dance with the literature on the use of proxies (37, 38).

A limitation is that follow-up took place after 1 year
and some patients may need a longer time to achieve
steady state, which could affect the experienced satis-
faction with treatment (39, 40). Furthermore, baclofen
dose development was not followed. For study purpose
neither the patient nor a physician/nurse evaluated
whether a stable and sufficient dose was reached; thus,
there is uncertainty regarding this. In addition, potential
complications were not identified and thus not included
when analysing the results.

Another limitation is the lack of complete MAS
data. Reasons for internal dropouts (n=7) were geo-
graphical distances at follow-up, lack of physiothera-
pist or inability to assess spasticity according to the
physiotherapist’s assessment. Thus, some caution is
needed when drawing conclusions from this assess-
ment, even though the assessment is consistent with
the patient-reported outcomes. In addition, no infor-
mation regarding concomitant spasticity medication
such as botulinum toxin was reported and therefore
interpretation of the missing effect of improvements
in MAS for upper extremities is lacking. Finally, due
to the relatively small sample size, the generalizability
might be affected.

Future research focusing on expectations should
include a longer follow-up period, include baclofen
dose development and follow complications over time.

CONCLUSION

Patients’ overall satisfaction with treatment was
moderate to low at 1-year follow-up. Although there
were improvements in several of the conditions
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related to daily life with improved occupational per-
formance, satisfaction and sleep quality, there was
failure to completely reach the level of the patients’
expectations of the treatment outcome. The variables
that best explain 1-year satisfaction with occupatio-
nal performance seem to be change in occupational
performance, expectations, initial status regarding
occupational performance and health state. Patients
treated with ITB are a heterogeneous group regar-
ding diagnosis, level of independence and ability to
communicate, which poses a challenge when evalua-
ting relevant treatment goals and expectations. The
importance of considering expectations of the treat-
ment outcome highlights the need to define realistic
and individualized patient goals.
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