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Introduction: Working Alliance (WA) significantly influences therapeutic success in psychotherapy or rehabili-
tation for musculoskeletal problems. The perception of WA often differs between patients and therapists.
However, little is known about WA in patients with Parkinson’s disease (PD) and its relationship with clinical
. . outcomes following physical rehabilitation. This study aimed to examine the differences in WA between patients
Lee Silverman Voice Treatment BIG . . . : s . . .
Physical therapy and physical therapists in the early phase of a physical rehabilitation program and explore their relationships
Gait with improvements in gait-related assessments.
Methods: Twenty-one patients with PD who participated in the Lee Silverman Voice Treatment BIG program were
included. Gait-related assessments, which included gait speed at 10-meter walking test (10-MWT) and timed up
& go, were conducted before and after the program. WA was assessed using Working Alliance Inventory (WAI)
for both patients and therapists after the completion of the fifth session. The difference between patient- and
therapist-rated WAI was analyzed using an unpaired t-test. Correlational analyses between both patient- and
therapist-rated WAI scores and improvement rates in gait-related assessments were also performed.
Results: Patients rated WAI scores significantly higher than therapists. Only patient-rated WAI scores were
correlated with improvement rates in gait speed on 10-MWT, while therapist-rated WAI showed no significant
correlation.
Conclusion: The results suggest patients with PD perceived WA higher than therapists in the early phase of
rehabilitation, and patients’ perceptions may influence functional improvements in rehabilitation.

1. Introduction motivators to exercise and reported that support from medical pro-

fessionals plays a positive role in encouraging people with PD to start or

Parkinson’s disease (PD) is a rapid growing neurodegenerative dis-
ease and the leading cause of disability worldwide [1]. Hence, delaying
and preventing disability in this population is a critical concern. Gait
impairment is a common disabling symptom in individuals with PD.
Physical exercise, including physical therapy, is a prominent interven-
tion for gait impairment alongside medication [2], and the improvement
of these impaired abilities may be more effectively achieved by
increasing the dose of exercise [3]. A previous study reviewed various

engage in exercise [4]. In this regard, the relationship between in-
dividuals with PD and healthcare professionals, particularly physical
therapists (PT) who train them, appears to be important for achieving
functional improvement following exercise.

Working alliance (WA) refers to collaboration between patients and
clinicians with different aspects during therapy, and the model sug-
gested by Bordin is one of the most widely accepted [5]. This model
highlights three core components: (1) consensus on tasks in therapy, (2)
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bond between patient and therapist, and (3) agreement on therapeutic
goals. WA is a promising factor that contributes to success in psycho-
therapy [6]. Furthermore, the roles of WA have been studied in reha-
bilitation, particularly for individuals with musculoskeletal pain. These
studies have demonstrated that stronger WA between PTs and patients
may help reduce chronic pain [7], improve patient-report functional
outcomes [8], and increase adherence to therapy [9]. However, limited
studies have explored the impacts on clinical outcomes among people
with neurodegenerative problems, such as PD. Moreover, most previous
research has focused on its influence on patient-perceived outcomes,
such as pain, rather than on objectively assessed outcomes.

WA can be assessed using working alliance inventory (WAI), which
can be rated by therapists, clients (patients), and observers [10]. The
“Rashomon effect,” where different raters score differently, is often re-
ported in this assessment [11,12]. While some studies have found that
therapist- or observer-rated WA influenced more closely psychothera-
peutic outcomes [6,13], other research suggests that patient-rated WA is
positively associated with rehabilitation outcomes, particularly in in-
dividuals with musculoskeletal conditions [9]. This discrepancy may
indicate which WA ratings influence clinical outcomes may differ
depending on the targeted population. Thus, further study is necessary
to determine the differences in WA between patients and therapists and
to explore which rater’s WA is more closely related to clinical outcomes,
particularly in objective assessment, among individuals with PD.

The purposes of this study were: (1) to examine the differences in
patient- and therapist-rated WA at the early phase of the physical
rehabilitation program in individuals with PD, and (2) to explore their
relationships with improvements in gait ability.

2. Methods
2.1. Study design and ethical approval

We conducted a prospective observational study. The study was
approved by the medical ethics committee of Kakeyu Hospital (Approval
number: 2020001) and conducted in accordance with the Declaration of
Helsinki. All participants were informed of the study’s purpose, pro-
cedure, and potential risks and provided written informed consent prior
to data collection.

2.2. Participants

Patients admitted at Kakeyu hospital for Lee Silverman Voice
Treatment (LSVT) BIG program, regarded as an intensive rehabilitation
program, between April 2022 to August 2024 were consecutively
screened for eligibility. The LSVT BIG is the technique focusing on
restoring the normal movement amplitude from underscaling movement
through the standardized protocol with high effort and intensity [14].
Each session of the program includes four core components, incorpo-
rating gait training with big movements. A previous study revealed that
this protocol may improve gait-related functions in patients with PD
compared to general exercise [15]. This population was selected to
ensure uniformity in the rehabilitation intervention. The inclusion
criteria were as follows: (1) agreement to participate in this study, (2) no
changes in medication during the program, (3) mini-mental state ex-
amination (MMSE) > 24, (4) completion for 4 consecutive days a week
for 4 weeks program, including daily homework training, and (5) no
prior experience with WA assessment before the study.

2.3. Program procedure

Baseline (pre-program) assessments were conducted within two to
three days of admission. These assessments included the movement
disorder society unified parkinson’s disease rating scale (MDS-UPDRS)
[16] to evaluate the severity of PD comprehensively, the MMSE to assess
global cognitive function, and the hospital anxiety and depression scale
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(HADS) [17] to measure self-perceived anxiety and depression. Gait-
related assessments were also administered during this period. All
measurements were performed during the patient’s “on phase”.

Before starting the program, patients set attainable goals that relate
to daily life challenges, including walking and sit-to-stand movements,
together with their PTs. The four consecutive days a week for 4 weeks
program was delivered by six PTs with an average of 19.8 years of
clinical experience (standard deviation =+ 8.5). All PTs were trained and
certified in the LSVT BIG technique. Each patient was trained with the
same PT throughout the program to ensure consistency. Each session
with their PT lasted 60 min, and patients were also encouraged to
perform daily homework training for a fixed amount of time. The PTs
personalized the patient’s homework training and monitored their
adherence at the beginning of each session.

Post-program assessments, identical to the baseline evaluations,
were conducted within two to three days of program completion, and
the results were shared with the patients.

2.4. Outcome measures

2.4.1. Working alliance inventory

The patient- and therapist-rated WA were assessed using WAL a valid
measure of WA [10] and frequently used in rehabilitation research [8].
This self-report questionnaire consists of 36 items rated on a Likert scale
from 1 to 7, with a maximum score of 252. Higher score indicates a
stronger perceived WA during the therapy. The total score can be
divided into three subscales: goal, task, and bond. The permission to use
both client (patient) and therapist versions of WAI was obtained from
the society for psychotherapy research prior to the study. The assess-
ments of WAI for both patients and PTs were conducted after the fifth
session of the 16-session program because the initial WA is considered to
develop during this phase [12].

2.4.2. Gait-related assessments

The gait-related assessments included the 10-m walking test (10-
MWT) [18] and the timed up & go (TUG) test [19], both of which were
performed by the same two PTs and an occupational therapist. The 10-
MWT was used to assess gait speeds at both comfortable and maximal
speeds. The walking path was 16 m in total, with 3 m allocated for ac-
celeration and deceleration. The assessors instructed patients to walk the
16 m path without the use of walking aids, and walking speeds were
measured using a handheld stopwatch as they passed through 10-m
marks on the path. Each test, at comfortable and maximal speed, was
performed twice before and after the program. The mean speeds (m /
sec) for each condition were calculated and used for analysis.

For TUG test, the patients sat on a chair with 43 cm seat height and
armrests. Assessors explained and demonstrated the test procedure,
which involved standing up, walking to a landmark 3 m away, turning
around, and returning to the chair as quickly as possible. The time (sec)
was measured using a stopwatch. The test was conducted twice and the
mean time for both trials was used for analysis.

2.5. Statistical analysis

The sample size was calculated using free software G* power 3.1.9.4
(Heinrich Heine University, Dusseldorf, Germany) prior to the study. We
set alpha to 0.05, power to 0.8, and effect size to 0.6, based on a previous
correlational study in WA among individuals with neurological prob-
lems [20]. This calculation indicated the minimum required sample size
was 17.

The patients’ characteristics were presented as mean + standard
deviation (SD) or median (quintile range) for numerical data or in actual
numbers for categorical data. The analysis proceeded in four steps. First,
we confirmed the effects of LSVT BIG program on gait parameters using
a paired t-test. Second, we analyzed the homogeneity between the 3 sub-
scores of WAI obtained from patients and therapists using an unpaired t-
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test. Third, we conducted correlational analyses using Pearson’s prod-
uct’s moment correlation coefficient to confirm the relationship be-
tween patient- and therapist-rated WAI and improvements in gait
assessments. For the correlational analysis, the results in gait-related
assessments (10-MWT at two speeds and TUG) before and after the
program were converted to improvement rates for normalization of
initial gait abilities using the following equation:

Improvement rate in gait related tests
__ pre program assessment - post program assessment "
- pre program assessment

100

Finally, partial correlational analyses were performed between the
WAI scores and the improvement rates in gait-related assessments,
controlling for depressive symptoms measured by HADS. This was based
on prior research showing that depressive symptoms are associated with
gait abilities in people with PD [21]. All statistical analyses were con-
ducted using SPSS version 25 (International Business Machine Corp.,
Armonk, NY, USA). Statistical significance was considered at P-values <
0.05, with no adjustment for multiplicity, as this study was exploratory
in nature.

3. Results

A total of 27 potential participants were screened and 3 declined to
participate, and 3 did not complete the program (1 due to a COVID-19
outbreak, 1 due to discharge for personal reasons, and 1 who was un-
able to appropriately complete the program). Ultimately, 21 patients
were included in the final analysis. The patients’ demographic charac-
teristics are shown in Table 1.

Gait-related assessments significantly improved following LSVT BIG

Table 1
Participant’s characteristics and changes in gait-related assessments.
Variables Pre- Post- 95 % confidence P value
program program interval
Lower  Upper
Age, years 70.4 £ 6.9
Sex (Female / Male), n 16/5
BMI, kg/m? 22.5 + 4.7
Disease duration, 79.6 +
months 55.0
LEDD, mg 642.8 +
271.3
Hohen & Yahr scale 3(3-3)
MDS-UPDRS, points 40.8 +
12.4
FIM, points 119.0 +
7.4
MMSE, points 28.4+1.6
HADS
total score, points 143+ 6.3
depression score, 7.4 +£4.2
points
anxiety score, points 6.9 + 4.1
Gait-related
assessments
comfortable speed at 1.05 £ 1.21 + —0.20 -0.10 P<
10-MWT, m/min 0.19 0.20 0.001
maximal speed at 10- 1.43 + 1.57 + -0.18 -0.10 P<
MWT, m/min 0.31 0.32 0.001
Timed Up & Go test, 9.43 + 8.48 + 0.56 1.37 P <
sec 2.69 2.60 0.001

Values are presented as mean + standard deviation, number, or median (inter-
quartile).

BMI; body mass index; LEDD; levodopa equivalent dose; MDS-UPDRS; The
Movement Disorder Society-sponsored Revision of the Unified Parkinson’s Dis-
ease Rating, FIM; functional independence measure; MMSE; mini-mental state
examination; HADS; hospital anxiety and depression scale; 10-MWT; 10-m
walking test.
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program (Table 1).

Comparisons of WAI scores between patients and therapists are
presented in Table 2. Patients rated the WAI task (P = 0.031) and bond
(P = 0.006) scores significantly higher than their therapists. While pa-
tients’ goal scores tended to be higher than their therapists’ ratings, the
difference was not statistically significant (P = 0.156).

The results of correlational analyses are presented in Table 3. In
patient-rated WAI, the task score was significantly correlated with
an improvement rate of comfortable speed at 10-MWT. Additionally,
patient-rated task, bond, and goal scores and the improvement rate of
maximal speed at 10-MWT showed significant correlations. No signifi-
cant correlations were found between WA scores and the improvement
rate in TUG performance. In therapist-rated WAI, there were no signif-
icant correlations with the improvement rate in each gait-related
assessment.

While some significant relationships disappeared or diminished
when controlling for depression score in HADS using Pearson’s partial
correlational analyses, patient-rated task score remained significantly
correlated with the improvement rate in comfortable speed at the 10-
MWT, and patient-rated goal score significantly correlated with the
improvement rate in maximal speed at the 10-MWT (Table 4). No sig-
nificant relationships were observed in therapist-rated WAL

4. Discussion

This study aimed (1) to examine the differences in WA between
patients with PD and their PTs at the early phase of the rehabilitation
program, and (2) to explore the relationship between WA and im-
provements in gait ability following the program. The results showed
that the patient-rated WAI was significantly higher than the therapist-
rated score. Moreover, patient-rated WAI was moderately correlated
with the improvement rates in gait-related assessments following the
program. To the best of our knowledge, this is the first study to explore
relationships between WAI and changes in objectively assessed mea-
surements in physical rehabilitation programs among individuals with
PD.

Previous studies have shown that patients with psychological or
behavioral challenges tend to provide higher WA ratings than their
therapists [22,23]. This trend was also observed in counseling regarding
strength training via telephone by PTs [24]. Similarly, our findings
showed that patients with PD rated WAI higher than their therapists in
two out of three sub-scores, which supports previous studies. This may
suggest that patients facing challenges, regardless of the nature of their
condition, tend to perceive a stronger alliance with their therapists.
Interestingly, there was no statistical difference in the goal score be-
tween patients and their therapists. This could be explained by the
collaborative nature of the LSVT BIG program, which is programmed to
set goals before the program between the patients with PD and their
therapists [14]. This collaboration might have contributed to the
consistent goal-setting between patients and therapists in the current
study.

The speeds in gait-related assessments significantly improved
following the LSVT BIG program, similar to previous studies [25]. More
importantly, this improvement rates were moderately correlated

Table 2
Comparison of patient- and therapist-rated working alliance inventory.
Patient-rated  Therapist-rated 95 % confidence P value
interval
Lower Upper
total score 223.0 £ 22.1 207.9 £17.2 2.905 27.286 0.017
task score 74.7 £ 8.1 69.6 + 6.4 0.470 9.435 0.031
bond score 74.9 +£9.2 68.2 + 6.2 2.128 12.063 0.006
goal score 73.5+7.6 70.1 £ 6.3 -1.213 7.317 0.156

Values are presented as mean =+ standard deviation.
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Table 3
Correlation coefficient between patient-, therapist-rated WAI and improvement
rate in gait-related assessments.

Improvement rate in Rate of change in Improvement
comfortable speed at maximal speed at rate at TUG
10-MWT 10-MWT
Patient-
rated

total score 0.379 (0.090) 0.581 (0.006) 0.116 (0.615)

task score 0.529 (0.016) 0.458 (0.037) —0.006 (0.979)
bond score 0.111 (0.632) 0.445 (0.043) 0.198 (0.389)
goal score 0.416 (0.061) 0.666 (0.001) 0.105 (0.650)
Therapist-
rated

total score 0.149 (0.520) 0.157 (0.498) 0.268 (0.240)
task score 0.271 (0.236) 0.157 (0.498) 0.195 (0.394)
bond score —0.057 (0.807) 0.001 (0.997) 0.385 (0.085)
goal score 0.189 (0.413) 0.117 (0.613) 0.139 (0.549)

WAL Working alliance inventory, 10-MWT; 10-m walking test, TUG; Timed up &
go.

Table 4
Spearman’s partial correctional analysis between patient-, therapist-rated WAI
and improvement rate in gait-related assessments.

Improvement rate in Improvement rate in Improvement
comfortable speed at maximal speed at 10-  rate at TUG
10-MWT MWT
Patient-
rated

total score 0.387 (0.092) 0.493 (0.027) 0.061 (0.779)

task score 0.525 (0.017) 0.388 (0.097) —0.059 (0.821)
bond score 0.102 (0.669) 0.389 (0.090) 0.165 (0.487)
goal score 0.443 (0.051) 0.548 (0.012) 0.030 (0.900)
Therapist-
rated

total score 0.143 (0.548) 0.006 (0.978) 0.247 (0.293)
task score 0.270 (0.250) 0.174 (0.462) 0.194 (0.412)
bond score —0.062 (0.795) —0.074 (0.755) 0.375 (0.103)
goal score 0.182 (0.443) —0.088 (0.712) 0.092 (0.699)

Controlled by depression score from the Hospital anxiety and depression scale.
WAL Working alliance inventory, 10-MWT; 10-m walking test, TUG; Timed up &
go.

with patient-rated WAL Our results suggest that WA may also play a
positive role in physical rehabilitation for people with PD to a certain
degree. Notably, these significant relationships were only observed in
patient-rated, and the results differ from previous findings in psycho-
therapy, where therapist- or observer-rated WA influences the outcomes
[6,13]. While the reason for this conflict is unclear, one possible
explanation is that participants in this study may have had higher ex-
pectations for the treatment. A previous study that examined the pla-
cebo effects of medication on motor function revealed that “expensive”
placebo medication led to greater motor improvements compared to
“cheap” placebo in moderate to severe PD [26]. The patients in the
current study voluntarily participated in the rehabilitation program and
may have high expectations for the treatment. In fact, the patients rated
higher WAI scores than their therapists in this study.

Our results revealed that the patient-rated task score was correlated
with improvement rates in both comfortable and maximal gait speeds.
Additionally, the patient-rated goal score demonstrated the strongest
relationship with improvement rate among our findings. These results
suggest that a patient’s perception toward tasks and goal-setting in their
physical rehabilitation may be related to physical improvements. A
previous survey may support our results, indicating that both patients
and clinicians recognized tasks related to patient’s daily living, and goal
setting as critical motivational factors in rehabilitation [27].
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Interestingly, significant relationships were observed only for gait
speeds during the 10-MWT, not for the TUG test. The 10-MWT requires
only a straightforward walk at comfortable or maximal speed, whereas
the TUG test involves more complex movements, including sit-to-stand,
turning, and walking. Additionally, the TUG has been associated with
cognitive function in individuals with PD [28]. The complexity and
cognitive demands of the TUG may have limited the direct impact of
therapist-trained movements, even with higher patient-perceived WA.
Another possible explanation is the specificity of the LSVT BIG program
itself. The program includes four core components that incorporate gait
training emphasizing big movements, which patients practice in every
session. This frequent exposure to big movement training may influence
patients’ perceptions of the program’s tasks and goals.

Patients with PD often experience mood disturbances, such as
depression in addition to motor symptoms. Depression is considered a
barrier to engaging in exercise [4] and affects gait performance in pa-
tients with PD [21]. Our results showed that the relationship between
task and goal scores and the improvement rate in gait speed remained
statistically significant even after controlling depression scores using
HADS, while this significant relationship could not be observed in the
bond score in both speeds at 10-MWT. These findings suggest that pa-
tient perception of tasks and goals for their therapy possibly influence
achieving therapeutic success during physical rehabilitation. A previous
study, which found that bond scores were unrelated to symptom
reduction, while goal and task scores were significantly associated with
symptom improvement during psychotherapy [29], further supports our
results.

Our findings may provide insight into the significance of patient and
therapist relationships in physical rehabilitation for neurological dis-
eases and suggest that clinicians should value patients’ perceptions and
share the goals and tasks with their patients from the early stage of
rehabilitation.

This study has some limitations and the results should be interpreted
carefully. First, we focused on exploring the relationships between WAI
and improvement rate in gait-related assessments with a small sample
size but did not explore the influence of WA on physical rehabilitation
outcomes. Further studies should be conducted using a large sample size
with multi-regression analysis to reveal the impact of WA using possible
confounders. Second, our findings may not be generalizable to other
rehabilitation programs, as the LSVT BIG protocol is specifically tailored
for PD and requires trained therapists. Therefore, future studies should
investigate whether similar relationships between WA and rehabilita-
tion outcomes could be observed in usual rehabilitation programs that
do not require specific therapist training. Finally, our results may not
apply to patients with other levels of PD severity, as a previous study
indicated that the disease severity may affect functional improvements
following intensive inpatient rehabilitation [30].

5. Conclusion

Patient-rated WAI was higher than their therapist-rated at the early
phase of rehabilitation, and several scores were correlated with the rate
of improvement in gait-related assessments among people with PD fol-
lowing intensive physical rehabilitation. Some correlations remained
significant even after controlling patients’ depressive moods. This may
indicate patient perceived WA possibly influences the clinical outcomes,
and clinicians may carefully value patients’ perceptions during physical
rehabilitation for therapeutic success.
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