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Abstract
Purpose: The aim of this study was to examine balance ability and occupational performance in patients with Parkinson’s disease
(PD) and on-medication-state freezing of gait (FOG).
Design: A cohort study with three groups was conducted.
Methods: Seven patients with PD and on-medication-state FOG with optimized pharmacological therapy; seven patients with PD
matched by age, gender, length of time since diagnosis, and Hoehn and Yahr stage; and seven controls were included. Outcomes
included balance and occupational performance. Nonparametric analyses were used.
Findings: Significant differences were found between the two subgroups of patients with PD in the Timed Up & Go Test when
adding a cognitive task, dual-task interference, and self-confidence in balance.
Conclusions: Patients with PD and on-medication-state FOG had lower scores on dual-task interference and self-confidence than
matched PD patients.
Clinical Relevance: The assessment and rehabilitation approach for patients with PD and on-medication-state FOG should include
balance confidence and dual-task interference.
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Introduction

Freezing of gait (FOG) is an important and disabling clinical
phenomenon in patients with Parkinson’s disease (PD),
characterized by sudden and brief episodes of inability
to produce effective forward stepping despite the inten-
tion towalk (Giladi&Nieuwboer, 2008). These episodes
typically occur in conditions that include dynamic transitional
movements such as gait initiation or turning (Nonnekes et al.,
2015). FOG is difficult to be managed successfully with
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pharmacological, rehabilitative, or surgical treatments
(Nonnekes et al., 2015). A recent review has shown that
some interventions, including visual and auditory cueing
and treadmill walking, are effective for FOG and other
gait impairments in persons with PD. In addition, aquatic
therapy may also be helpful to reduce FOG (Rutz &
Benninger, 2020).

Most of the patients with PD have FOG in the off-
medication state that improves with dopaminergic medi-
cations; however, in some patients, FOG is refractory to
drug therapy (Schaafsma et al., 2003). Amboni et al. (2015)
analyzed 593 patients, of whom 1.8% experienced FOG
during the on-medication state and 36.6% experienced
FOG during both the on- and off-medication states. The
on-medication state refers to the condition when medica-
tions take their full effect and is defined as 1–3 hours fol-
lowing a dose of levodopa or dopamine. The off-medication
state is when Parkinson’s symptoms return, often because the
medication is not working optimally (Amara et al., 2019).
Dopamine-resistant FOG has been previously reported
to be partly ascribed to the progressive development of
nondopaminergic brain lesions involving the frontal lobe,
adrenergic locus coeruleus, or the cholinergic pathways.
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Weiss et al. (2020) propose that the pathophysiology of
FOG is key in considering the vulnerability of the loco-
motor network, which is established by structural dam-
age (e.g., from neurodegeneration). This vulnerability
leads to an enhanced network susceptibility where modu-
lators can modify the threshold to express FOG. There is
a need for studies that characterize this phenomenon and
the type of patients in whom it occurs.

Previous research associates FOG with a high risk of
falls, a loss of independence, and limitations in the perfor-
mance of activities of daily living (ADL) in patients who
present with it (Bloem et al., 2004; Nonnekes et al., 2015).
This risk is increased by the fact that FOG often co-occurs
with substantial balance problems (Bloem et al., 2004).
Kuljeerung and Lach (2021) indicate that nurses should
evaluate medication effects and promote fall prevention
behaviors while the people with PD perform activities dur-
ing the on- and off-medication states.

To our knowledge, no previous study has assessed
balance ability in patients with on-medication-state FOG.
Determining which specific balance characteristics (e.g.,
anticipatory transitions, reactive postural control, sensory
orientation, or dynamic gait) are impaired and their reper-
cussions on occupational performance may provide a deeper
understandingof potentialmechanismsof on-medication-state
FOG and may facilitate the identification of rehabilita-
tion goals and the development of fall prevention plans
(Cosentino et al., 2020; Duncan et al., 2015). Blackwood
andRybicki (2021) state that, as a part of themanagement
of fall risk, some measures such as balance confidence and
dual-task should be assessed by members of the healthcare
team, including rehabilitation nurses. Because of very lim-
ited research in this area, the purpose of the study was to
examine balance ability and occupational performance in
patients with PD and on-medication-state FOG.

Material and Methods

Participants

This exploratory study was conducted between December
2018 and February 2020. The study was approved by the
Andalusian Biomedical Research Ethics Committee. All
the participants who met the inclusion criteria were in-
formed verbally and in writing about the purpose and pro-
cedure of the project and signed informed written consent
before participating. The study has been carried out
following the Declaration of Helsinki for experiments
involving humans.

Twenty-one participants were included in the study.
Seven consecutive inpatients diagnosed with PD and on-
medication-state FOGwere recruited from theMovement
Disorders Unit, University Hospital Virgen de las Nieves
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(Granada, Spain). Inclusion criteria were being diagnosed
with PD according to the 2015Movement Disorders Soci-
ety clinical diagnostic criteria (Postuma et al., 2015) and
the presence of on-medication-state FOG with optimized
pharmacological therapy (the most appropriate treatment
option for each patient considering the neurologist’s criteria
regarding the indications, contraindications, dosing, ad-
verse reactions, interactions and clinical characteristics
of each person, and the effects reported by the patient).
We excluded persons with a central nervous system disease
other than PD, a significant cardiopulmonary disease in-
cluding serious conditions that affect the heart and lungs
associated with decreased functional capacity, communi-
cation impairments that affect the reception, processing,
and comprehension of concepts that prevented them from
following all instructions and answering all questions,
such as problems with auditory processing or hearing loss,
PD dementia according to Movement Disorders Society
criteria (Dubois et al., 2007), any osteomuscular pathol-
ogy that interferes with gait, and inability to walk. Patients
with PD without FOG were matched for age, gender,
length of time since diagnosis, and Hoehn and Yahr stage
in the off-medication state. They were inpatients recruited
consecutively from theMovement Disorders Unit, Univer-
sity Hospital Virgen de las Nieves (Granada, Spain). Also,
a control group of healthy controls with the same exclu-
sion criteria who were matched by age and gender was
included for comparative purposes. They were recruited
from the community.
Procedure

Clinical measures were evaluated by a neurologist experi-
enced in movement disorders. Patient clinical and demo-
graphic characteristics included age, gender, disease dura-
tion, time in on- and off-medication states during wake-
fulness, daily levodopa equivalent dosage (Tomlinson et al.,
2010), and motor severity using the Unified Parkinson’s
Disease Rating Scale Part III in the on-medication state
(Fahn et al., 1987). The disease stage was assessed ac-
cording to the modified Hoehn and Yahr Staging Scale
(Goetz et al., 2004). Cognitive status was assessed by
using the Mattis Dementia Rating Scale-2 (Pirogovsky
et al., 2014).Disabilitywas assessed according to the Schwab
and England ADL Scale (Gillingham & Donaldson, 1969).
In addition, their height and weight were recorded to cal-
culate body mass index.

Patient outcome measures were assessed by an indepen-
dent assessor (a therapist not directly involved in the patient’s
care with previous experience in the evaluation and treatment
of persons with neurological disorders) who was blinded to
the clinical diagnosis of the participants in a laboratory in the
s. Unauthorized reproduction of this article is prohibited.
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Faculty of Health Sciences. All patients were assessed in the
on-medication state, within a 2-hour window after the
medication intake. Balance ability was evaluated using
the Mini-Balance Evaluation Systems Test (Mini-
BESTest), the Timed Up&Go (TUG) test simple and with
dual tasking, and the Activities-Specific Balance Confi-
dence (ABC) Scale.
Instruments

The Mini-BESTest is a 14-item test focused on four sub-
scales: anticipatory transitions (maximum score of 6), re-
active postural control (maximum score of 6), sensory
orientation (maximum score of 6), and dynamic gait (max-
imum score of 10), with 28 as the best total score. The test
is reliable and valid for use in PD (Löfgren et al., 2017). A
previous review supports the reliability, validity, and re-
sponsiveness of this tool (Di Carlo et al., 2016). It has also
been reported to be a strong individual predictor of falls in
patients with PD (Lopes et al., 2020). A score of <19
showed a significantly higher risk of sustaining recurrent
falls in the next 6 months (Mak & Auyeung, 2013).

Single-task and cognitive dual-task dynamic balance
were evaluated using the TUG and cognitive TUG tests
(Morris et al., 2001). The participants were asked to sit
correctly with their hips to the back of the seat in a stable
and standard chair equipped with armrests. The partici-
pants were allowed to use the armrests during the standing
movement. Participants were instructed to stand up from
their seated position,walk 118 inches at a comfortable pace,
make a 180° turn, and walk back to the chair. In the cogni-
tiveTUG test, the personwas asked to simultaneously count
backward by threes starting from a randomnumber. This is
a valid and reliable test for PD and can detect differences in
performance (Mollinedo & Cancela, 2020; Morris et al.,
2001). Dual-task interference was calculated using the for-
mula “cognitive TUG − TUG/TUG” and was expressed as
a percentage (Plummer & Eskes, 2015).

Balance confidence was evaluated using the ABC Scale,
ameasure that includes self-reported fall-related self-efficacy
during 16 activities. The total ABC score is expressed as a
percentage of balance confidence. The psychometric prop-
erties demonstrated good test–retest reliability, and con-
vergent and criterion validity (Franchignoni et al., 2014).

Occupational performance assessment included the
Functional Independence Measure (FIM), the Lawton–Brody
Instrumental ADL Scale, and the CanadianOccupational
Performance Measure (COPM).

The FIM is a validated tool for quantifying the extent
to which patients require assistance with their ADLs. The
added scores of the 18 items give a minimum score of
18 (complete dependence) and a maximum score of 126
Copyright © 2022 by the Association of Rehabilitation Nurse
(complete independence; Ottenbacher et al., 1996). The
psychometric properties show good cross-sectional discrim-
inative ability and support this scale as an internally consis-
tent functional status measure (Stineman et al., 1996).

The performance of instrumental ADLswas evaluated
using the Lawton–Brody Instrumental ADL Scale (Lawton
& Brody, 1969). The assessor asked whether the person
usually performed the task, whether the person could per-
form the task if necessary, and whether any inability was
due to health problems. The summary score ranged from
0 (low function) to 8 (high function). This measure has ex-
cellent reliability and validity and moderate sensitivity to
change (Vergara et al., 2012).

Self-perception of occupational performance and sat-
isfaction were assessed using the COPM with the help of
the assessor (Carswell et al., 2004). This instrument was
used to identify and prioritize issues relevant in the areas
of self-care, productivity, and leisure. Perceived perfor-
mance and satisfaction of the selected activities were
rated by the participants on a 10-point scale. Higher
ratings indicate better performance and increased satis-
faction. This measure shows adequate content and con-
struct validity and moderate responsiveness to change
(Tuntland et al., 2016).

Statistical Analysis

Descriptive features of participants were compared using
the Kruskal–Wallis test, whereas the significance of differ-
ences between the pairs of variables in PD subgroups was
assessed using theMann–WhitneyU test. Given the small
number of subjects in each group and to avoid Type 1 er-
ror, between-group comparisons were evaluated by non-
parametric analysis using the Kruskal–Wallis test. The
post hoc Dunn test was used to isolate the differences
with pairwise comparisons between the group of persons
with PD and on-medication state and healthy participants
as well as between patients with PD and on-medication
state andmatched PD patients. The data were statistically
analyzed by the Statistical Package for the Social Sciences
(SPSS) software (Version 20.0; IBM Corp., 2011). The
level of significance was set at p < .05. Effect sizes were
calculated as Cohen’s d.
Results

Participant Characteristics

Descriptive characteristics of the participants are shown
in Table 1. The three groups present a similar age (p = .284)
and body mass index (p = .056). The patients with PD ex-
hibited similar values in the Hoehn and Yahr stages, the
Unified Parkinson’sDiseaseRating Scalemotor examination,
s. Unauthorized reproduction of this article is prohibited.



Table 1 Descriptive Characteristics of the Participants

Variable
PD and On-Medication-State

FOG (n = 7)
PD Without
FOG (n = 7)

Healthy Controls
(n = 7) p

Gender (female), n (%) 2 (28.57) 2 (28.57) 2 (28.57) —
Age (years), mean ± SD 67.14 ± 8.78 71.71 ± 5.68 65.43 ± 9.79 .284
BMI (kg/m2), mean ± SD 23.67 ± 2.19 23.38 ± 1.64 26.23 ± 2.57 .056
Hoehn and Yahr “on” stage, n (%) —
2 1 (14.3) 1 (14.3) .580
2.5 0 (0.0) 2 (28.6)
3 6 (85.7) 4 (57.1)

Hoehn and Yahr “off” stage, n (%) — —
2 1 (14.3) 1 (14.3)
2.5 1 (14.3) 1 (14.3)
3 2 (28.6) 2 (28.6)
4 3 (42.9) 3 (42.9)

UPDRS Part III in on-medication state, mean ± SD 28.60 ± 12.97 21.83 ± 11.51 — .100
Disease duration, mean ± SD 9.14 ± 2.97 11.71 ± 3.59 — .366
Time in on-medication state during wakefulness (hours), mean ± SD 10.40 ± 2.61 14.00 ± 2.83 — .167
Time in off-medication state during wakefulness (hours), mean ± SD 3.00 ± 1.27 2.26 ± 2.36 — .252
DRS-2, mean ± SD 114.71 ± 20.85 132.00 ± 5.05 — .343
Schwab and England ADL Scale (off-medication state), mean ± SD 64.17 ± 12.81 65.00 ± 21.21 — .864
Schwab and England ADL Scale (on-medication state), mean ± SD 75.83 ± 14.97 85.00 ± 7.07 — .375
Daily levodopa dose (mg), mean ± SD 1330.33 ± 529.96 955.34 ± 278.17 — .200

Note. PD = Parkinson’s disease; FOG = freezing of gait; SD = standard deviation; BMI = body mass index; UPDRS = Unified Parkinson’s Disease Rating Scale; DRS-2
= Mattis Dementia Rating Scale-2; ADL = activities of daily living.
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disease duration, cognitive status, time in the on- and off-
medication states during wakefulness, and in the Schwab
and England ADL Scale.
On-Medication-State FOG and Balance Ability

Balance ability results are shown in Table 2. This table shows
the information about the scores of the Mini-BESTest (total,
Table 2 Balance Ability in the Participants Included in the Study

Variables

PD and
On-Medication-State

FOG (n = 7)
PD Without
FOG (n = 7) Co

Mini-BESTest (mean ± SD)
Total score 17.00 ± 2.09 19.43 ± 2.99 2
Anticipatory score 3.50 ± 0.55 3.86 ± 1.07
Reactive postural control
score

4.17 ± 2.56 4.57 ± 0.97

Sensory orientation score 4.83 ± 0.98 4.43 ± 1.27
Dynamic gait score 4.50 ± 1.05 6.43 ± 1.47

TUG (mean ± SD) 21.70 ± 9.37 12.66 ± 4.28
Cognitive TUG (mean ± SD) 30.72 ± 12.67 14.22 ± 3.77 1
Dual-task interference, %
(mean ± SD)

29.73 ± 12.67 13.22 ± 3.77 1

ABC score, %(mean ± SD) 40.45 ± 7.55 65.64 ± 13.39 9

Note. PD = Parkinson’s disease; FOG = freezing of gait; Mini-BESTest = Mini-Balance
= Activities-Specific Balance Confidence.
aSignificant difference between on-medication-state FOG and healthy controls
bSignificant differences between on FOG and PD without FOG.
cSignificant differences between PD patients without FOG and healthy controls.

Copyright © 2022 by the Association of Rehabilitation Nurse
anticipatory, reactive postural control, sensory orientation,
and dynamic gait scores), the TUG test simple, the TUGwith
dual tasking, dual-task interference, and the ABC Scale.
The table shows the comparisons among the three groups.
Significant differences were found in the anticipatory sub-
scale (p = .012), the dynamic gait subscales (p = .001), and
the total score (p = .010) of the Mini-BESTest. According
to theMini-BESTest mean score (17.00 ± 2.09), the patients
Healthy
ntrols (n = 7) p

Effect Size
(On-Medication-State

FOG-PD)

Effect Size
(On-Medication-State
FOG-Healthy Controls)

6.03 ± 4.04 .010a 0.942 2.808
5.57 ± 1.13 .012a,c 0.423 2.329
5.43 ± 1.13 .238 0.206 0.637

5.71 ± 0.76 .084 0.353 1.004
9.29 ± 1.11 .001a,c 1.511 4.433
8.37 ± 1.56 .003a 1.241 1.985
2.30 ± 2.51 .002a,b 1.765 2.017
1.30 ± 2.51 .002a,b 1.766 2.018

2.98 ± 7.51 <.001a,b 2.317 6.976

Evaluation Systems Test; SD = standard deviation; TUG = Timed Up & Go; ABC
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with PD and on-medication-state FOG were at higher risk
of recurrent falls in the next 6 months. Significant differ-
ences were also found in the TUG test (p = .003), the
TUG with dual tasking (p = .002), dual-task interference
(p = .002), and self-reported confidence in balance (p < .001).
The post hoc analysis revealed significant differences between
PD patients with on-medication-state FOG and healthy
controls. In the TUG with dual tasking and dual-task in-
terference scores, significant differences (p < .05) were
also found between patients with on-medication-state FOG
and matched PD patients. The effect size was large (d > 1)
in the dynamic gait subscale, the TUG test, the TUG test
with dual tasking, dual-task interference, and theABC score.

On-Medication-State FOG and Occupational Performance

Occupational performance results are shown in Table 3.
This table includes information about the scores of the
FIM, the Lawton–Brody Instrumental ADL Scale, and the
COPM. The table shows the comparisons among the three
groups. The scores were lower in the patients with on-
medication-state FOG for all the measures. Significant dif-
ferences were found in all the variables (p < .05). The post
hoc analysis indicated that patients with on-medication-
state FOG had lower scores compared to healthy controls
in the performance of basic and instrumental ADLs, but
no PD subgroup difference was found. Significant differ-
ences p < .05) were found in the COPM subscales between
both groups of patients with PD and healthy participants.
The effect size was very large in all the variables (d > 1).

Discussion

This study shows lower scores inmost of the balance abil-
ity scores and all the occupational performance measures
in the persons with PD and on-medication-state FOG.
Significant differences were found between the two sub-
Table 3 Occupational Performance Assessment

Variables

PD and
On-Medication-State

FOG (n = 7)
PD Without FOG

(n = 7)
Hea

FIM (mean ± SD) 99.09 ± 5.83 111.57 ± 8.30 12
Lawton–Brody Scale
(mean ± SD)

4.60 ± 1.14 6.33 ± 1.63

COPM performance
(mean ± SD)

4.41 ± 1.15 5.60 ± 1.01

COPM satisfaction
(mean ± SD)

3.14 ± 1.34 4.96 ± 1.11

Note. PD = Parkinson’s disease; FOG = freezing of gait; FIM = Functional Independ
formance Measure.
aSignificant difference between on-medication-state FOG and healthy controls.
bSignificant differences between on FOG and PD without FOG.
cSignificant differences between PD patients without FOG and healthy controls.
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groups of patients with PD in the TUG test when adding
a cognitive task, dual-task interference, and self-confidence
in balance, with worse scores in those patients with on-
medication-state FOG. Also, significant differences with
larger effect sizeswere observed inmost of the variables be-
tween the persons with PD and on-medication-state FOG
and healthy participants.

FOG and postural instability have been reported to
be two interconnected phenomena; therefore, the high
risk of falling in patients with FOG might result not only
from FOG but from the associated balance impairments
(Bloem et al., 2004). Vervoort et al. (2016) showed more
severe progression in abnormalities of postural control in
patients with FOG when compared to patients without
FOG using the Mini-BESTest. To our knowledge, no pre-
vious study has assessed balance ability and occupational
performance in patients with on-medication-state FOG.

The effect size was higher for the dynamic gait sub-
scale of the Mini-BESTest. Plotnik and Hausdorff (2008)
reported that gait and turning deficits are unrelated to dis-
ease severity or asymmetry but are related to postural in-
stability. In our results, although the results obtained were
worse for balance performance regarding theMini-BESTest
score in the patients with on-medication-state FOG, no sig-
nificant differences were found between patients with PD
andon-medication-state FOGand thematched PDpatients.
Peterson et al. (2020) suggests that dynamic balance and
gait initiation are associated with the severity of the disease
and the presence of FOGwhen controlling for disease sever-
ity, whereas reactive stepping responses and postural sway
are not. In this study, no significant differences were found
in reactive postural control and sensory orientation scores
between patients with and without FOG. This aligned well
with what has been previously suggested that reactive
postural control may be related to the progression of PD
(Mezzarobba et al., 2018).
lthy Controls
(n = 7) p

Effect Size
(On-Medication-State

FOG-PD)

Effect Size
(On-Medication-State
FOG-Healthy Controls)

5.29 ± 1.89 <.001a 1.740 6.047
7.43 ± 0.79 .015a 1.230 2.886

8.00 ± 1.29 .001a,c 1.099 2.938

8.50 ± 0.76 <.001a,c 1.479 4.921

ence Measure; SD = standard deviation; COPM = Canadian Occupational Per-
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A sit-to-walk task requires demanding postural control
abilities to maintain balance during the movement (Mak
&Pang, 2009). The cognitive task produced an apprecia-
ble effect on movement’s execution in the three groups,
with significant differences between the on-medication-
state FOG patients, the matched PD, and the healthy par-
ticipants, showing an impact on dual-task interference.
Circumstances that precipitate FOG include dual tasking,
crowded places, and being under time pressure (Weiss
et al., 2020). In this sense, dual-task interference has a
negative impact on the performance of ADLs (Plummer
& Eskes, 2015). Lower self-perceived balance confidence
has also been previously associated with an increased risk
of falls in PD (Mak & Pang, 2009). Persons with on-
medication-state FOG show significantly lower values
of self-reported confidence in balance in comparison with
paired PD patients and healthy participants. Considering
that lower balance confidence may contribute to limited
mobility, reduced activity levels, and falls rehabilitation,
nurses have an important role in screening these areas
to identify risk factors that should be addressed through
a multifactorial approach (Blackwood&Rybicki, 2021).

Most of the people with idiopathic PD with FOG
show significant improvement with levodopa, and FOG
limited to the on-medication state is quite rare (Amboni
et al., 2015). However, it greatly interferes with daily life.
In previous research, the results of pharmacological treat-
ments to reduce FOG in dopamine-resistant FOG have been
disappointing (Nonnekes et al., 2015). In this sense, it poses
a major burden on both patients and their families, as
freezing often leads to a loss of independence. Health pro-
motion and nursing interventions related to educational
practice with patients and caregiversmay promote the de-
velopment of strategies for maintaining independence and
safety in patients with PD (Tosin et al., 2016). Bok et al.
(2016) conducted a qualitative study to explore the mean-
ing of a fall or fall prevention in a sample of 742 rehabili-
tation nurses. Their results show the presence of negative
emotions of stress, anxiety, or fear in the rehabilitation
nurses associated with a patient’s fall. In addition, fall pre-
vention was associated with positive feelings of emotion in
the nurses. In this sense, the knowledge of the clinical pro-
file of specific populations with a high risk of falls, espe-
cially in patients with PD and FOG, may be of interest
for rehabilitation professionals like rehabilitation nurses
to understand and facilitate the development of prevention
and rehabilitation programs.

In our study, the patients with PD and on-medication-
state FOG present worse values of dual-task interference
and low levels of self-confidence in balance. According to
Visschedijk et al. (2015), fear of falling is regarded as a
major constraint for successful rehabilitation. Hence, the
Copyright © 2022 by the Association of Rehabilitation Nurse
development of a treatment plan should consider increas-
ing the self-confidence of patients in balance as an impor-
tant clinical issue with an impact on the performance of
ADLs. Considering the low reported values of occupa-
tional performance and satisfaction in patients with on-
medication-state FOG in our study, task-specific training
may offer an individualized approach to rehabilitation.
In addition, the ability to safely transfer learned strategies
from the clinic to their daily lives could increase the pa-
tients’ confidence level (Shen & Mak, 2014). Moreover,
taking into account the dual-task interference shown in
patients with on-medication-state FOG, these programs
could include the use of attention as an easily used strat-
egy, the avoidance of swivel turns, and the provision of vi-
sual information regarding correct amplitude or velocity
to avoid falls (Iansek & Danoudis, 2016).

In addition, a rehabilitation program needs to be ad-
dressed with each person and their family by allied health
professionals. The understanding of the pathophysiology
and clinical profile underlying on-medication-state FOG
remains imperative for the adequate development of
future treatments.

Limitations

This study serves as a basis for a better understanding of
this challenging clinical phenomenon. However, some is-
sues prevent generalizing the findings beyond the partici-
pants of the study because of the limited sample size. As
all of the participants were recruited from the same re-
gion, it may be difficult to generalize the study findings.
In addition, the participant’s physical activity level was
not assessed. Furthermore, when interpreting these ex-
plorative results, it has to be taken into account that pa-
tients were assessed during the on-medication state within
a 2-hour window after the medication intake. The addi-
tional exploration in the off-medication state would give
further information about underlying mechanisms lead-
ing to this clinical phenomenon. However, testing the pa-
tients in the on-medication state is a more realistic assess-
ment of everyday occupational performance.

Implications for Rehabilitation Nurses

Rehabilitation nurses, as part of the healthcare team,
have an important role in screening balance confidence
and dual-task interference in patients with PD and on-
medication-state FOG. The development of a treatment
plan should consider increasing the self-confidence in bal-
ance as a relevant clinical issue. This program could in-
clude individualized task-specific training with transfer-
ence to daily life to increase balance confidence. In addi-
tion, greater attention to avoiding falls is needed in dual-task
s. Unauthorized reproduction of this article is prohibited.
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Key Practice Points
• The members of the healthcare team, including
rehabilitation nurses, should consider assessing balance
confidence and dual-task interference in patients with
Parkinson’s disease and on-medication-state freezing of gait.

• The development of a fall prevention program in patients
with Parkinson’s disease and on-medication-state freezing
of gait should consider increasing the self-confidence in
balance as an important clinical issue with an impact on
the performance of activities of daily living.

• Greater attention is needed in dual-task conditions in order
to avoid falls in patients with Parkinson’s disease and on-
medication-state freezing of gait
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conditions in this population. In this sense, a fall preven-
tion programmay include some strategies, such as the use
of attention, the avoidance of swivel turns, and increased
visual information.

Conclusion

Significant differences between patients with on-medication-
state FOG and matched PD patients without FOG were
found when adding a cognitive task to functional mobility,
dual-task interference, and self-confidence in balance.
Also, there were significant differences with a large effect
size in most of the variables between patients with PD and
on-medication-state FOG and healthy participants. These
results should be considered in the development of fall pre-
vention strategies given the high risk of falls of patients with
PD and on-medication-state FOG with optimized pharma-
cological therapy. Although the explorative results provide
new information regarding this clinical phenomenon,
more research is needed to develop effective therapeutic
strategies to improve functionality in this population.
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