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Physiotherapy for freezing of gait in Parkinson’s disease:
a systematic review and meta-analysis

Kyle J. Miller, David Suarez-Iglesias, Manuel Seijo-Martinez, Carlos Ayan

Introduction. Freezing of gait (FOG) is one of the most severe symptoms associated with Parkinson’s disease (PD).
Physiotherapy treatment could be an effective strategy for treating FOG, but no systematic review has been carried out in
this regard.

Aim. To identify the characteristics, methodological quality, and main outcomes of the studies that have analyzed the
effects of physiotherapy interventions in FOG up to date, by performing a systematic review and a meta-analysis.

Patients and methods. Four electronic databases were searched in order to find randomized controlled trials that provided
information regarding the effects of any kind of physiotherapy treatment on FOG. The methodological quality of the
included investigations was assessed by means of the PEDro scale.

Results. Twelve studies were identified for inclusion into the qualitative analysis, with four randomized controlled trials
included in the final meta-analysis. The quality of the trials was generally good. Those physiotherapy modalities including
cues were more effective for treating FOG than traditional physiotherapy approaches. The meta-analysis indicated that
physiotherapy interventions had a significantly greater impact on FOG than control comparisons.

Conclusions. Physiotherapy treatment, especially those modalities including visual and auditory cueing, should be prescribed
to PD patients with FOG. Future studies including PD patients with cognitive impairment and FOG objective measurement

tools are need to complete the existing scientific evidence.
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Introduction

Freezing of gait (FOQG) is a disabling episodic motor
phenomenon of Parkinson’s disease (PD) that af-
fects gait, movement and speech, and can be pres-
ent in up to 80% of patients [1]. Usually described
as a brief episodic absence or marked reduction in
forward progression of the feet despite the inten-
tion to walk [2], FOG remains a challenging PD
symptom with a complex pathophysiology and a
poorly understood onset [3].

Treatment of FOG is perceived by clinicians as
very challenging, as the existing evidence regarding
the efficacy of actual pharmacological and surgical
treatment approaches are inconclusive [4]. Given
the limited options for successful treatment, non-
pharmacological alternatives such as physiotherapy
interventions have been considered in the rehabili-
tation of FOG [5].

Physiotherapy treatment for PD is aimed at opti-
mizing patient independence and is based on trans-
fers, posture, upper limb function, balance, gait,
physical capacity and (in)activity employing cueing
strategies, cognitive movement strategies and exer-
cise [6]. Scientific evidence has shown that physio-
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therapy interventions can be effective for improv-
ing several PD symptoms through different move-
ment rehabilitation approaches such as dancing,
water exercises or robotic gait training [7] or virtual
reality [8]. As a consequence of the increasing sci-
entific evidence on the effects of physiotherapy in-
terventions on PD, clinicians are more inclined to
suggest it as a rehabilitation option for their pa-
tients [6].

However, before recommending physiotherapy
interventions for the treatment of FOG in PD, health
and rehabilitation professionals should be able to
identify the methodological quality and main out-
comes reported by the existing research that has
focused on this issue. This goal can be achieved by
conducting a systematic review and meta-analysis
that synthesizes and summarizes the scientific evi-
dence concerning the efficacy of physiotherapy
treatment on FOG. However, to the very best of the
authors’ knowledge, no study of this kind has been
carried out so far.

In the light of all this, the purpose of this study
was to perform a systematic review and meta-anal-
ysis aimed at identifying the characteristics, meth-
odological quality, and main outcomes of the stud-
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ies that have analyzed the effects of physiotherapy
interventions in FOG up to date.

Patients and methods

This systematic review was conducted following
the Preferred Reporting Items for Systematic Re-
views and Meta-Analyses (PRISMA) guidelines [9].
The selected search strategy and methods of analy-
sis were registered in the PROSPERO database (ref:
CRD42018086543).

Search strategy

Four electronic databases (Medline/PubMed, PEDro,
SPORTDiscus, and Scopus) were searched system-
atically from their inception until April 2019. The
following search terms, Boolean operators, and
combinations were used: ‘physical therapy OR ‘ex-
ercise’ OR ‘rehabilitation’ AND ‘freezing of gait. It
should be noted that after a general screening using
first the term ‘physiotherapy, and then the term
‘physical therapy, it was decided the subsequent use
of the term ‘physical therapy’ for the purpose of this
review due to a larger number of results produced
in the databases.

Eligibility criteria

Randomized controlled trials (RCTs) that provided
information regarding the effects of any kind of
physiotherapy treatment on FOG were considered
eligible. For the purpose of this review, standard
physiotherapy, physical exercise, treadmill training,
cueing, dance and martial arts, were considered as
physiotherapy interventions, following previous pro-
cedures in this regard [6].

Investigations were excluded if: a) physiotherapy
treatment was performed in combination with other
treatment options; b) the study included non-freez-
ing PD patients, unless separate data were available
for the freezing subgroup; and c) the research was
not written in English or Spanish.

Study selection

Two authors screened the titles and abstracts of the
identified studies for eligibility. After independently
reviewing the selected studies for inclusion, these
were compared by both authors to reach an agree-
ment. Once the agreement had been reached, a
full-text copy of every potentially relevant study
was obtained. If it was unclear whether the study met

the selection criteria, advice was sought from a third
author and a consensus was reached.

Data extraction

Information on the participants’ characteristics, phys-
iotherapy treatment program, adverse events, attri-
tion, and outcomes were extracted from the origi-
nal reports by one researcher and checked by a sec-
ond investigator. Missing data were obtained from
the study authors, whenever possible.

Quality assessment

The methodological quality of the selected RCTs
was directly retrieved from the Physiotherapy Evi-
dence Database (PEDro). The quality appraisal of
those RCTs not rated in PEDro was performed by
two authors independently with discrepancies in
ratings arbitrated by a third author.

The suggested cut-off points to categorize stud-
ies by quality were excellent (9-10), good (6-8), fair
(4-5), and poor (< 3) [10].

Data synthesis

Data were analyzed using Stata software v. 15.1 [11].
Studies were only included in the meta-analysis if
they included both a physiotherapy treatment
group and control group without any physiotherapy
treatment component. The meta-analysis was per-
formed provided that the same outcomes had been
assessed in at least two RCTs in a comparable way,
and pre and post data were presented for the con-
trol and physiotherapy treatment groups [12]. A
fixed effect model and a random-effects model were
used to calculate pooled effect sizes estimates. Stan-
dardized mean differences (SMD) and 95% confi-
dence intervals (95% Cls) were used to assess the
difference in change between the physiotherapy in-
tervention and control group using baseline and
post-treatment sample sizes, means + standard de-
viations for FOG scores.

Heterogeneity in the model was assessed using
the I2 statistic and corresponding p-value. The SMD
was significant when the 95% ClIs excluded zero
and interpreted according to Cohen [13], whereby
the effect was considered small (0.2), medium (0.5)
or large (0.8). Positive effect size estimates were
indicative of the physiotherapy treatment group
having a greater post-treatment effect on FOG
scores, whereas negative values favour the control
group. The significance level was p < 0.05 for all
analyses.
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Results

Search strategy

The initial literature search yielded a total of 83 eli-
gible records after duplicates were removed (n = 64).
Titles and abstracts were screened independently
by two authors and 38 relevant full-text articles
were assessed for inclusion criteria. Twelve studies
were identified for inclusion into the qualitative
analysis, with five RCTs identified for inclusion into
the meta-analysis. Sufficient effect size data was not
available for one RCT [14], so it was consequently
excluded from the meta-analysis. The remaining
four RCTs were included in the final meta-analysis
[15-18] (Fig. 1).

Studies characteristics

All studies included PD patients with a mean age of
68.88 years (range: 61.6-81.4 years). Five of the stud-
ies were RCTs comparing a physiotherapy interven-
tion to a control group [14-18], and seven studies
were randomized trials comparing two physiother-
apy interventions without a control group [19-25].
A full description of study characteristics can be
found in table I.

Absence of cognitive impairment was established
as an inclusion criterion in nine studies [14,15,18-
20,22-25). The three remaining studies did not re-
port any information on cognitive functioning [16,
17,21]. The length of interventions lasted between
two weeks and 12 months, with sessions lasting 20-
90 minutes each. No adverse events were reported
in any studies and the attrition rate was 10.81%
across all studies. Six studies reported adherence
rates ranging from 70-100%, with an average adher-
ence rate of 86.18%.

Five intervention conditions included strength-
ening exercises incorporating flexibility and/or bal-
ance [15,18,19,21,23], four included dancing [16,21,
22,24], two included aquatic exercise [14,25], two
included walking exercises [19,20], two included
physiotherapy [17,24], and one included general re-
habilitation [20].

Results of individual studies

The effects of the proposed interventions on FOG
were assessed by means of the Freezing of Gait
Questionnaire (FOG-Q) in all analyzed studies. For
the studies that reported intragroup (pre-post) dif-
ferences, significant post-treatment improvements
in FOG scores were observed for both walking in-
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Figure 1. Flow chart of the review process. Flow diagram depicting the subsequent stages of searching
for relevant reports, abstract screening the reports for potential candidates, and assessing the full-texts
of those reports to select the studies that comply with the pre-defined inclusion criteria. The reasons for

exclusion are stated.

Records excluded,
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Not related to research topic (n = 42)
No physical therapy intervention (n = 3)

Records excluded,
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terventions [19,20] and the general rehabilitation
intervention [20]. Significant improvements were
observed for two out of four dancing interventions
[22,24] and only one out of five strengthening in-
terventions [18]. No intragroup differences were ob-
served for physiotherapy interventions [24].
Intergroup differences were also found in ran-
domized trials comparing two physiotherapy inter-
ventions without a control group. Curved walking
was significantly more effective than general exer-
cises [19]. Treadmill walking with general rehabili-
tation was significantly more effective than general
rehabilitation alone [20]. Irish set dancing was sig-
nificantly more effective than standard physiother-
apy [24]. Obstacle aquatic therapy was significantly
more effective than general aquatic therapy [25].
Conversely, lower limb muscle strength exercises
and static and dynamic postural control tasks were
not significantly different [23]. Argentine tango and
mixed-genre therapeutic dance were also not sig-
nificantly different, although only the mixed-genre
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Table I. Characteristics of the studies included in the systematic review.

Participants Intervention and control groups Responsive outcomes FOG scores FOG differences
Zhuetal IG (1): n=23 (67 + 5 years) Length: 6 weeks Recruitment: Pre-test: Intergroup difference:
[25] IG (2): n =23 (65 * 6 years) 1G (1): 30 min of aquatic 90.2% (46 out of 51) IG(1):1.7+£3.6  PostIG (1) vs. Post IG (2) &
Inclusion criteria: idiopathic PD; Hoehn  therapy five times per week Attrition rate: IG(2):123+3.9 |ntragroup differences:
and Yahr stages II-Ill; stable medication |G (2): 30 min of obstacle aquatic |G (1): 0.0% (23 to 23) Post-test: Pre IG (1) vs. Post IG (1) (NR)
for over 2 weeks; ability to walk therapy five times per week IG (2): 0.0% (23 to 23) IG(1):8.7+3.3  PrelG (2) vs. Post IG (2) (NR)
independently; ability to stand at least Adherence rate: 1G(2):6.2+21
20 min unassisted; no physical therapy IG (1): NR
conducted over the past 6 months IG (2): NR
MMSE: minimum score >24 Adverse events: none
Cheng IG (1): n=12 (65.8 + 11.5 years) Length: 4-6 weeks Recruitment: 75% Pre-test: Intergroup difference:
etal[19] 1G(2): n=12(67.3 + 6.4 years) IG (1): 30 min of curved (24 out of 32) IG(1):1.8+4.7 PostIG (1) €vs. Post IG (2)
Inclusion criteria: idiopathic PD; walking training for 12 sessions Attrition rate: IG(2):10.6 £5.6 Intragroup differences:
Hoehn and Yahr stages I-Ill; IG (2): 30 min of general IG (1): 0% (12 t0 12) Post-test: Pre IG (1) vs. Post IG (1) @
stable medication; history of other exercises for 12 sessions IG (2): 0% (12t0 12) IG(1):7.8+4 Pre IG (2) vs. Post IG (2) (NS)
serious medical conditions Adherence rate: 1G(2):10.3+59
MMSE: NR IG (1): 100%
(I6G=277+13;CG=281+11) IG (2): 100%
Adverse events:
muscle soreness (n = 2)
Rocha IG (1): n=10(70.2 + 5.5 years) Length: 8 weeks Recruitment: 50% Pre-test: Intergroup difference:
etal[22] 1G(2):n=11(72.9 5.5 years) IG (1): 60 min of in-person Argentine (21 out of 42) IG(1):9.5+6.7  PostIG (1) vs. Post IG (2) (NS)
Inclusion criteria: idiopathic PD; tango once per week, as well as Attrition rate: IG(2):7.8+6.4 |ntragroup differences:
Hoehn and Yahr stages I-IV; ability to 40 min of self-managed home IG (1): 20% (10 to 8) Post-test: Pre IG (1) vs. Post IG (1) (NS)
stand for at least 2 min; abilitytowalk ~ dance program once per week IG (2): 9.1% (11to 10) IG(1):6.9+6.7 PrelG (2) vs. Post G (2)
independently for more than 3 m IG (2): 60 min of in-person mixed-  p4herence rate: IG(2):53+4.9
MMSE: minimum score >24 genre therapeutic dance once per IG (1): 70%
(I6=29.3+1.0; (G=29.2+0.8) week, as well as 40 min of self- IG (2): 78.4%
managed home dance program Adverse events: none
once per week
Volpe IG (1): n =12 (61.6 + 4.5 years) Length: 6 months Recruitment: NR Pre-test: Intergroup difference:
etal[24] 1G(2):n=12(65.0 + 5.3 years) IG (1): 90 min of Irish set Attrition rate: IG(1):1.4+2.8 PostIG (1)evs. Post G (2)
Inclusion criteria: mild to moderate dancing once a week IG (1): 0% (12 to 12) IG(2):10.8 3.4 |ntragroup differences:
Idiopathic PD; Hoehn and Yahr stage IG (2): 90 min of standard IG (2): 0% (12to 12) Post-test: Pre IG (1) vs. Post IG (1) 4
less than Ill physiotherapy exercises once Adherence rate: IG(1):4.9+21  PrelG (2) vs. Post IG (2) (NS)
MMSE: score range = 24-29 a week IG (1): 90.9% IG(2):10.2£4.5
(IG=26.5+1.4;(G=26.3+1.8) IG (2): 87.8%
Adverse events:
non-injurious falls (n = 1)
Schlenstedt 1G (1): n =12 (78.3 + 5.8 years) Length: 7 weeks Recruitment: NR Pre-test: Intergroup difference:
etal[23] 1G(2):n=8(81.4 7.3 years) IG (1): 60 min of lower limb muscle  Attrition rate: IG(1):6.6+7.2  PostIG (1) vs. Post IG (2) (NS)
Inclusion criteria: idiopathic PD; strength exercises twice per week |G (1): 0% (12t0 12) IG(2):5.9+4.4 |ntragroup differences:
stable medication; no participation IG (2): 60 min of static and dynamic |G (2): 0% (8 to 8) Post-test: Pre IG (1) vs. Post IG (1) (NS)
in previous exercise treatment postural control tasks twice per week  agherence rate: IG(1):6.9+9.1  PrelG (2) vs. Post IG (2) (NS)
MMSE: NR IG (1): NR IG(2):87+51
(IG=27.4+3.7,CG=26.2 +4.0) IG (2): NR
Adverse events: NR
Hackney  1G(1):n=9 (72.6 £ 2.2 years) Length: 13 weeks Recruitment: NR Pre-test: Intergroup difference:
etal[21] 1G(2):n=10(69.6 + 2.1years) IG (1): 1h of progressive tango Attrition rate: IG(1):8.4+0.6 PostlIG (1) vs. Post IG (2) (NR)
Inclusion criteria: dance lessons for 20 sessions IG(1): 0.0% (9 to 9) IG(2):7.9£0.5 Intragroup differences:
idiopathic PD; stable medication IG (2): 1h of structured strength/ IG(2): 0.0% (10 t0 10) Post-test: Pre IG (1) vs. Post IG (1) (NS)
MMSE: NR flexibility exercise classes for Adherence rate: IG(1):7.4+06  PrelG (2) vs. Post G (2) (NS)
20 sessions 1G(1): 100% IG(2):6.540.5
1G(2): 100%
Adverse events: NR
164 www.neurologia.com  Rev Neurol 2020; 70 (5): 161-170
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Table I. Characteristics of the studies included in the systematic review (cont.).

Participants Responsive outcomes Resultados sensibles FOG scores FOG differences
Frazzitta IG (1): n=20 (71 + 8 years) Length: 4 weeks Recruitment: NR Pre-test: Intergroup difference:
etal [20] 1G (2):n=20 (71 + 7 years) IG (1): 20 min of treadmill Attrition rate: IG(1):1.6+3 Post IG (1) ¢ vs. Post IG (2)
Inclusion criteria: idiopathic PD; training associated with auditory IG (1): 0% (20 to 20) IG(2):M.4£2.4 |ntragroup differences:
Hoehn and Yahr stage IlI; stable and visual cues every day 1G (2): 0% (20 to 20) Post-test: Pre IG (1) vs. Post IG (1) ¢
medication; ability to walk without IG (2): 20 min of rehabilitation Adherence rate: IG(1):6.5+1.9  PrelG (2) vs. Post IG (2) €
any physical assistance; FOG at the including auditory and visual IG (1): NR IG(2):7.7+1.8
time of peak medication effect cues every day IG (2): NR
MMSE: minimum score > 26 Adverse events: NR
Allen IG: n =24 (66 + 10 years) Length: 6 months Recruitment: 54.4% Pre-test: Intergroup difference:
etal[15]2 CG:n=24(68 +7years) IG: 40-60 min of progressive lower (48 out of 92) IG: 6.8 +5.1 Post IG ¢ vs. Post CG
Inclusion criteria: idiopathic PD; limb strengthening and balance Attrition rate: €G:8.3%58 Intragroup differences:
stable medication for over 2 weeks; exercises three times per week 1G: 12.5% (24 to 21) Post-test: Pre IG vs. Post IG (NR)
ability to walk independently; CG: usual care CG: 0% (24 to 24) IG:5.5+5.9 Pre CG vs. Post CG (NR)
aged 30-80; fallen or at risk of falling |G adherence rate: 70% CG:9.4+6.2
MMSE: minimum score > 24 Adverse events: none
(IG=29+1;,C6=29+1)
Duncan IG: n=32(63.3 + 1.9 years) Length: 12 months Recruitment: 50.4% Pre-test: Intergroup difference:
etal[16]2 CG:n =30 (69.0 1.5 years) IG: 1h of community-based Argentine (62 out of 123) 1G:6.1£5.1 Post 1G9 vs. Post CG
Inclusion criteria: PD; Hoehn and tango classes twice per week Attrition rate: CG:4.6+4.6 Intragroup differences:
Yahr stages I-IV; history of other CG: usual care IG: 50% (3210 16) Post-test: Pre IG vs. Post IG (NR)
serious medical conditions CG: 36.7% (30 to 19) IG:5.7+5 Pre CG vs. Post CG (NR)
MMSE: NR IG adherence rate: 78.5% CG:6.5t6
Adverse events: NR
Fietzek IG: n =14 (69.8 + 6.5 years) Length: 2 weeks Recruitment: 43.4% Pre-test: Intergroup difference:
etal[17]2 CG:n=9 (64.2 + 5.9 years) IG: 30 min of repetitive physiotherapy (23 out of 53) 1G:13.5+3.7 Post 1G9 vs. Post CG
Inclusion criteria: PD; Hoehn and exercises with cueing and movement  Attrition rate: €G:15.6£2.4  |ntragroup differences:
Yahr stages I-IV; a gait disorder with strategies three times per week IG: 0% (14 to 14) Post-test: Pre IG vs. Post IG (NR)
freezing; ability to walk independently ~ CG: delayed treatment €G:22.2% (9to0 7) IG:11.7+3.6 Pre CG vs. Post CG (NR)
outside the house |G adherence rate: NR CG:15+2.3
MMSE: NR Adverse events: NR
Carroll IG: n=11(69.5 years) Length: 6 weeks Recruitment: 42% Pre-test: Intergroup difference:
etal[14] CG:n=10 (74 years) IG: 45 min of aquatic exercise (21 out of 50) IG: 5.5 (3.75-8.25) P Post IG vs. Post CG (NS)
Inclusion criteria: idiopathic PD; therapy twice per week Attrition rate: CG: 5.0 (2.25-13)® Intragroup differences:
Hoehn and Yahr stages I-IlI; stable CG: usual care IG: 9.1% (11t0 10) Post-test: Pre IG vs. Post IG (NR)
medication over 3 months; ability to CG: 20% (10 to 8) 1G: 3.5 (1-9) b Pre CG vs. Post CG (NR)
walk 10 m three times without assistance IG adherence rate: NR €G: 6.5(3.512.75)b
MMSE: minimum score > 24 Adverse events: none
Santos IG: n=11(73.1+ 9.8 years) Length: 6 weeks Recruitment: NR Pre-test: Intergroup difference:
etal[18]2 CG:n=11(78.1+ 5.2 years) IG: 23 min of balance training Attrition rate: IG:3.9+3.6 Post IG vs. Post CG (NR)
Inclusion criteria: idiopathic PD; Hoehn  using a slackline twice per week IG: 9.1% (11t0 10) (G:44+6.2 Intragroup differences:
and Yahr stages I-1ll; stable medication; ~ CG: control group CG: 9.1% (1110 10) Post-test: Pre IG vs. Post IG ¢
ability to stand on two feet for at least IG adherence rate: NR 1G:2.9+3.7 Pre CG vs. Post CG (NS)
2 min; ability to walk at least 10 m without CG:4.8+6.5

assistance; no neurological disease
MMSE: mean score > 24

Adverse events: NR

Statistics are reported as means + standard deviations unless otherwise specified. CG: control group; FOG: freezing of gait; IG: intervention group; MMSE: Mini-Mental State Examination; NR:

not reported; NS: non-significant; PD: Parkinson'’s disease. @ Studies included in the meta-analysis;  Values are reported as median (interquartile range); ¢p < 0.05; 9p < 0.01; ¢p < 0.001.

www.neurologia.com  Rev Neurol 2020; 70 (5): 161-170

165



K.J. Miller, et al

166

Table Il. Quality assessment (PEDro scale).

10 2 3 4 5 6 7 8 9 10 n Total
Allen et al [15]2 Yes Yes Yes Yes No No Yes Yes Yes Yes Yes 8/10
Duncan et al [16]2 Yes Yes Yes Yes No No Yes Yes Yes Yes Yes 8/10
Zhu et al [25] Yes Yes Yes Yes No No Yes Yes Yes Yes Yes 8/10
Fietzek et al [17] 2 Yes Yes Yes Yes No No Yes Yes No Yes Yes 7/10
Carroll et al [14] Yes Yes Yes Yes No No No Yes Yes Yes Yes 7/10
Cheng et al [19] Yes Yes Yes Yes No No Yes Yes No Yes Yes 7/10
Rocha et al [22] Yes Yes No Yes No No Yes Yes Yes Yes Yes 7/10
Volpe et al [24] Yes Yes Yes Yes No No Yes No No Yes Yes 6/10
Schlenstedt et al [23] Yes Yes No Yes No No Yes Yes No Yes Yes 6/10
Hackney et al [21] Yes Yes No Yes No No Yes No No Yes Yes 5/10
Frazzitta et al [20] Yes Yes No Yes No No No Yes No Yes Yes 5/10
Santos et al [18]2 Yes Yes No No No No No Yes No Yes Yes 4/10

aStudies included in the meta-analysis; ® Not included in total score.

therapeutic dance showed a significant difference
from baseline [21].

For the five RCTs comparing a physiotherapy in-
tervention to a control group, significant intergroup
differences were found in three studies, including
interventions using strengthening exercises [15],
dancing [16], and physiotherapy [17]. This indicates
that these intervention groups reported significantly
greater improvements in FOG-Q scores than their
control counterparts. Another study [18] did not re-
port statistics for intergroup differences, however
trends indicated that FOG-Q scores improved in
the balance training group and worsened in the con-
trol group. The final study used aquatic exercise
therapy [14] and did not find a significant difference
between intervention and control groups.

Quality assessment

The methodological quality of the included studies
can be found in table II. The obtained average score
was 6.5 out of 10, with 75% of the studies reporting
good to excellent quality (= 6/10). For the four RCTs
included in the meta-analysis, three [15-17] were
higher quality (= 7/10) and one [18] was fair quality
(4/10).

Results of the meta-analysis

Data from a total of 138 (71 intervention and 67
control) participants across four RCTs were includ-
ed in the meta-analysis. Egger’s regression test [26]
indicated the absence of publication bias (bias: —0.60;
p = 0.171). No heterogeneity was observed in the
model (22 = 0.0%; p = 0.992). A forest plot reporting
the SMD and 95% CI for each effect size can be
found in figure 2. Pooled effect size estimates showed
a significant difference in FOG-Q scores, with a
pooled SMD = 0.38 (95% CI = 0.04-0.72). This indi-
cated that physiotherapy interventions had a sig-
nificantly greater improvement on FOG-Q scores
than control comparisons.

Discussion

In the field of evidence-based medicine, it is con-
sidered that the highest level of scientific evidence
on an issue is achieved through systematic reviews
based on the inclusion and detailed analysis of pub-
lished RCTs [27]. Therefore, in this report, we ex-
amined and critically reviewed the scientific evidence
regarding the effectiveness of the current physio-
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therapy interventions available for treating FOG, by
analyzing the methodological quality and main out-
comes of the RCTs published up to date. Judging
from the number of reports located and consider-
ing their methodological quality, it seems that the
information provided in the present review could be
of interest for the prescription of physiotherapy in-
terventions as part of the FOG treatment process.

An important finding was that, in general, tradi-
tional physiotherapy treatment modalities do not
seem to be effective for the treatment of FOG. The
analyzed studies showed that general exercises,
standard physiotherapy, strengthening training,
aquatic, and postural control activities do not result
in significant changes on the FOG-Q score. On the
contrary, using strategies such as adding visual or
auditory cues to standard physiotherapy treatment
modalities (i.e. treadmill walking), as well as using
new therapy approaches that challenge the patient’s
mobility (i.e. curved walking, obstacle course, slack-
line), lead to significant improvements on self-re-
ported FOG.

Visual cues appear to act mainly on FOG motor
blocks and the ability to maintain an effective scal-
ing of motor amplitude which are crucial in gait ini-
tiation; auditory cues act upon the FOG motor
rhythm generation, helping to maintain and reduce
asymmetry during turning [28]. The complexity of
FOG, the interaction and participation of execu-
tive, visuospatial and other cognitive functions re-
inforces the idea that tailored cueing adapted for
individual needs may yield the best results in stabi-
lizing gait in those who experience FOG [2].

People with PD face many barriers to exercise,
such as lack motivation, fatigue, and low expecta-
tions, among others [29,30]. In this regard, dancing
has been proposed as an interesting physiotherapy
treatment alternative, since it is a motivating activ-
ity that has been shown to have beneficial effects on
several PD symptoms [31]. Indeed, dance has po-
tential as a recreational activity for treating FOG
since it promotes visual and auditory stimuli [32].
However, the results of this review only partially
support the idea of prescribing dancing as a reha-
bilitation therapy for people with FOG, since the
beneficial effects of dancing programs are not uni-
versal. It should be noted that the two investiga-
tions that did not observe significant changes on
the FOG-Q scores included interventions that only
lasted a few weeks. On the contrary, the remaining
two studies had a much longer intervention and
found that dancing did have beneficial effects on
FOG. These findings appear to imply that when
proposing dancing as rehabilitation strategy for
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Figure 2. Forest plot of individual and pooled effect size estimates. 95% Cl: 95% confidence interval;

SMD: standardized mean differences.
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FOG, long-lasting interventions could have greater
effects.

In an evidence-based approach to the evaluation
of effectiveness, meta-analysis of RCTs generates
the highest level of evidence. According to the results
of the meta-analysis carried out in this research,
physiotherapy interventions had a significantly great-
er improvement on FOG-Q scores than control
comparisons. This is an important revelation, since
lack of informational support provided by neurolo-
gists as well as lack of referral to physiotherapy ser-
vices has been identified as important factors that
discourage PD patients from taking part in exercise
programs [33]. Therefore, these results can be con-
sidered by neurologists and rehabilitation profes-
sionals to encourage people with FOG to take part
in physiotherapy treatment programs.

In spite of the apparently beneficial effects of
some of the physiotherapy interventions reviewed
here, there are two factors that should be taken into
account when interpreting the results of the pres-
ent review. First, despite the existence of objective
measurement tools, FOG was assessed in all the
studies by means of a questionnaire. However, it
has been suggested that further clinimetric work is
required to determine the responsiveness and va-
lidity against objective measures of this assessment
tool [34]. Moreover, since a unique methodological
tool that encompasses the entire complexity of
FOG is lacking, a combined examination has been
suggested as the best approach for assessing FOG
severity [35]. None of the authors followed these
suggestions.
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Second, it should be noted that diverse cognitive
functions and mental/affective states appear to play
arole in both the pathogenesis and precipitation of
FOG episodes [36]. Since PD patients with lower
cognitive functioning, especially executive func-
tioning, may not be able to compensate for the at-
tention directed towards cueing of stimuli [28], re-
habilitation strategies should be adjusted in accor-
dance with the cognitive profile of the patient. This
demonstrates that PD patients with cognitive im-
pairment represent an important target population
for testing the efficacy of physiotherapy interven-
tions on FOG. Despite this, most of the studies with
positive effects on FOG included a sample that was
made up of people without cognitive impairment.
Therefore, evidence in support of the benefits of
physiotherapy interventions on FOG in PD patients
with cognitive impairment is still needed.

In closing, the findings of this review indicate
that physiotherapy interventions, particularly those
modalities that include visual or auditory cues, can
lead to significant improvements on FOG. Never-
theless, the fact that the most of the participants
included in the reviewed studies were free from
cognitive impairment, as well as the lack of objec-
tive measurement tools for assessing the effects of
physiotherapy treatment on FOG, constitute two
important aspects that need to be considered to ac-
curately interpret the data shown here. It should
also be noted that blinding of participants and re-
searchers was not possible in physiotherapy inter-
ventions, which reduced the overall quality of the
included studies and may have increased the risk of
performance bias. Finally, there are certain meth-
odological limitations inherent to the review de-
sign, such as language restriction, possible publica-
tion bias, or not having reviewed grey literature,
that should also be acknowledged.

Future studies including PD patients with cogni-
tive impairment and FOG objective measurement
tools are need to complete the existing scientific
evidence.
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Fisioterapia para la congelacion de la marcha en la enfermedad de Parkinson: revision sistematica
y metaanalisis

Introduccién. La congelacidn de la marcha (CDM) es uno de los sintomas mas graves asociados con la enfermedad de
Parkinson (EP). El tratamiento fisioterapéutico podria ser una estrategia efectiva para su tratamiento, pero no se ha reali-
zado ninguna revision sistematica al respecto.

Objetivo. Identificar las caracteristicas, la calidad metodoldgica y los principales resultados de los estudios que han anali-
zado los efectos de las intervenciones fisioterapéuticas en CDM hasta la fecha, mediante la realizacién de una revision
sistematica y un metaanalisis.

Pacientes y métodos. Se realizaron busquedas en cuatro bases de datos electrénicas para encontrar ensayos controlados
aleatorizados que proporcionaran informacién con respecto a los efectos de cualquier tipo de tratamiento fisioterapéuti-
co sobre la CDM. La calidad metodoldgica de las investigaciones se evalué mediante la escala PEDro.

Resultados. Se identificaron 12 estudios para su inclusién en el analisis cualitativo y cuatro ensayos controlados aleatori-
zados se incluyeron en el metaanalisis final. La calidad de los ensayos fue generalmente buena. Las modalidades de fisio-
terapia que incluian sefiales fueron mas efectivas para tratar la CDM que los enfoques de fisioterapia tradicionales. El
metaanalisis indicé que las intervenciones fisioterapéuticas tuvieron un impacto significativamente mayor sobre la CDM
que las comparaciones de control.

Conclusiones. El tratamiento fisioterapéutico, especialmente las modalidades que incluyen sefiales visuales y auditivas,
debe prescribirse a los pacientes con EP con CDM. Se necesitan estudios futuros que incluyan pacientes con EP con dete-
rioro cognitivo y herramientas de medicién objetiva de la CDM para completar la evidencia cientifica existente.

Palabras clave. Congelacién de la marcha. Ejercicio. Enfermedad de Parkinson. Fisioterapia. Revisién sistematica. Sefali-
zacion.
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