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Systematic review

Treadmill training may be an effective form of task-specific
training for improving mobility in people with Parkinson’s

disease and multiple sclerosis: a systematic review
and meta-analysis
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bstract

ackground  Task-specific training is an effective form of rehabilitation for improving mobility in neurological conditions. However, it
emains unclear if task-specific training is effective in people with progressive disease.
bjective  To establish the efficacy of task-specific training on the mobility of individuals with progressive neurological conditions.
ata  sources  Electronic databases MEDLINE, EMBASE, CINAHL and Cochrane Database of Systematic Reviews.
tudy  eligibility  criteria  Randomised controlled trials investigating the effect of task-specific training on mobility and falls rate in individuals
ith progressive neurological conditions.
tudy  appraisal/synthesis  methods  Risk of bias of individual studies was assessed using the Physiotherapy Evidence Database (PEDro)
cale. Mean differences (MD) and 95% confidence intervals were calculated and combined in meta-analysis.
esults  Analysis of 16 trials found treadmill training improved comfortable walking velocity (m/second) in people with Parkinson’s disease

MD 0.21 m/second, 95%CI 0.15 to 0.27) and multiple sclerosis (MD 0.36 m/second, 95%CI 0.20 to 0.52). Treadmill training improved stride
ength (m) (MD 0.12 m, 95%CI 0.02 to 0.23) and step length (m) (MD 0.12 m, 95%CI 0.01 to 0.23) in people with Parkinson’s disease and
alking endurance in people with multiple sclerosis (MD 26.53 m, 95%CI 12.23 to 40.84). Treadmill training had no effect on cadence and
id not improve walking endurance in Parkinson’s disease. Over-ground walking did not improve mobility in Parkinson’s disease or multiple
clerosis.
imitations  Study sample sizes were small and findings must be interpreted with caution.
onclusion  Treadmill training may be effective for improving mobility in people with Parkinson’s disease and multiple sclerosis. The

ffectiveness of over-ground walking is uncertain.
ystematic  Review  PROSPERO  Registration  Number  CRD42016047334.
 2018 Chartered Society of Physiotherapy. Published by Elsevier Ltd. All rights reserved.
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ntroduction

Progressive neurological conditions are a group of com-

lex diseases characterised by the degeneration of neural
ells [1]. Over time this progressive degeneration causes sig-
ificant physical impairment limiting mobility and physical
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ctivity. These limitations can lead to loss of independence
r a traumatic event (e.g. fall) that requires hospitalisation
nd rehabilitation to regain functional independence. There-
ore, effective interventions that enhance or restore functional
ndependence are required to ensure people with progressive
eurological conditions can reside safely in the community.

Task-specific training describes therapeutic interventions
hat involve the repetitive practice of task-orientated motor
asks with the incorporation of feedback [2]. Task-orientated
raining can be further defined as ‘context specific’ and ‘non-
ontext specific’ [2]. Over-ground walking is considered
ontext specific as participants are required to negotiate envi-
onmental features specific to daily activity [3]. In contrast,
readmill training may be considered non-context specific as
ocomotion on a motorised treadmill has different biome-
hanical requirements [4]. Task-specific training improves
obility and the performance of activities of daily living in

eople with stroke [5]. In contrast to progressive neurologi-
al conditions, stroke is a single event which is followed by

 period where the brain is actively creating new neural path-
ays to compensate for the damage caused during the event

2]. It is during this process when the brain is actively creating
ew neural pathways that task-specific training is thought to
e most effective at enhancing functional ability. Despite dif-
erences in aetiology, it is hypothesised that neuroplasticity is
ossible in people with progressive neurological conditions
6] and task-specific training may provide similar benefits in
his population.

The effects of task-specific training for people with pro-
ressive neurological disorders are uncertain. Mehrholz et al.
7] reported that treadmill training improves gait hypoki-
esia, walking speed, distance and stride length in people
ith Parkinson’s disease [7]. However, this systematic review

7] included studies that incorporated treadmill training
ith adjunct interventions and control groups which also

eceived interventions, making it difficult to attribute posi-
ive findings to treadmill training alone. Another review [8]
tated that exercise should address the underlying impair-
ents that affect mobility in Parkinson’s disease and should

ddress several of these impairments simultaneously. How-
ver, this review did not specifically investigate the effects
f task-specific training. For people with multiple sclerosis,
nook et  al.  [9] found that exercise training significantly

mproved walking mobility [9]. However, this review did
ot distinguish task-specific therapy from interventions such
s stretching and resistance training. These findings sug-
est interventions with elements of task-specific training
an benefit people with progressive neurological conditions.
owever, due to the variability of interventions and absence
f a clear control group it is difficult to provide succinct clini-
al recommendations on the benefit of task-specific training.
oreover, it remains unknown whether people with differ-
ng progressive neurological conditions can benefit and which
ypes of task-specific training are effective.

Therefore, the aim of this systematic review was to estab-
ish the effectiveness of task-specific training in improving
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obility and reducing rate of falls in individuals with pro-
ressive neurological conditions.

ethods

earch  sources  and  searches

A comprehensive search strategy was applied to online
atabases MEDLINE, EMBASE, CINAHL and Cochrane
atabase of Systematic Reviews, from the earliest available

ime until 20th December 2017. The search strategy used
ynonyms and MeSH subject headings of the following key
erms: progressive neurological conditions and task-specific
raining, combined with Boolean operators OR within each
oncept and the operator AND between concepts (Appendix

 and B in supplementary material). The search was supple-
ented by citation tracking using Google Scholar and hand

earching reference lists of included studies.

tudy  selection

Two reviewers independently screened title and abstract
f each article using pre determined inclusion/exclusion
riteria (Appendix A in supplementary material). Studies
ere eligible if: (1) participants were adults diagnosed with

 progressive neurological condition and primary physical
mpairments; (2) the intervention was task-specific training;
nd (3) the control group received no physiotherapy inter-
ention or newly prescribed exercise program. For example,
articipants in the control group were able to continue their
sual physical activity permitting no new exercise was intro-
uced. The decision to have a non-active control group was
ade to provide clean comparisons on intervention effects

2]. We focussed on motor tasks specifically related to mobil-
ty, including spatial-temporal measures of gait, walking
ndurance, functional tasks such as transfers, and locomotion
cales. Locomotion scales were defined as outcome measures
ssessing gait by measuring a combination of walking veloc-
ty, distance, level of independence, analysing the ability to
egotiate different terrains and/or perform everyday walking
asks [10].

Studies that included interventions that incorporated
epetitive training of functional tasks including transfers,
mbulation and stair negotiation were eligible for inclu-
ion. Interventions not based on functional motor tasks were
dentified as ‘non-task-specific’ and were excluded, includ-
ng progressive resistance training, stretching and bicycle
iding. Interventions were also required to provide the partic-
pant with feedback on their performance for a minimum
f one session. Interventions incorporating visual cueing
r supervision by a therapist were assumed to have pro-

ided feedback unless specified otherwise. Studies were
neligible for review if participants had a progressive neu-
ological condition where the primary deficit was cognitive
mpairment (e.g. Alzheimer’s disease). Task-specific train-
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Table 1
MDC/MCID values for statistically significant outcomes.

Measure MDC MCID

Comfortable walking velocity (m/s)
Parkinson’s disease 0.18 m/s [16] 0.13 to 0.18 m/s [13]
Multiple sclerosis 0.26 m/s [15] 0.14 m/s [15]
2-minute walk test (m)
Parkinson’s disease No reported MDC No reported MCID
Multiple sclerosis No reported MDC No reported MCID
6-minute walk test (m)
Parkinson’s disease 82 m [16] No reported MCID
Timed Up and Go Test (secs)
Parkinson’s disease 3.50 secs [14] No reported MCID
Step length (m)
Parkinson’s disease No reported MDC No reported MCID
Stride length (m)
Parkinson’s disease No reported MDC No reported MCID
Tinetti POMA-Gait
Parkinson’s disease No reported MDC No reported MCID
Ambulation index
Parkinson’s disease No reported MDC No reported MCID
Human activity profile
Parkinson’s disease No reported MDC No reported MCID
Northwestern university disability scale
Parkinson’s disease No reported MDC No reported MCID

MDC = minimal detectable change, MCID = minimum clinically
i
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ng combined with non-task-specific training (e.g. resistance
r balance training without a task-specific component) was
lso excluded, unless it was specified as the warm up only and
ot the primary intervention (Appendix A2 in Supplementary
aterial).
Full texts of potentially eligible studies were retrieved and

ndependently assessed for eligibility by two reviewers (AR,
S), with discussion ensuing to reach a consensus. Agree-
ent between the two reviewers was calculated using the
appa (κ) statistic [11]. Where consensus could not be met,

 third reviewer was consulted (AD).

ata  extraction  and  quality  assessment

A pre designed form was used to extract data on partici-
ants, interventions, outcome measures and post intervention
esults. Where there was insufficient data presented contact
ith the authors was made for clarification.
Quality assessment of the studies that met the inclusion

riteria were assessed independently by two reviewers (AR,
D) using the validated Physiotherapy Evidence Database

PEDro) scale [12]. The 11 items on the PEDro Scale are
ated “yes” or “no”, with a maximum score of 10 achieved
or internal validity. Disagreements between reviewers were
esolved by discussion until a consensus was reached.

ata  synthesis  and  analysis

Mean differences (MD) and 95% confidence intervals
ere calculated from immediate post intervention means and

tandard deviations to calculate intervention effect size. A
ositive MD indicated the outcome favoured the intervention.

Meta-analyses of clinically homogenous data were con-
ucted using the inverse variance method and random effects
odel. Data were analysed in sub-groups of intervention and

isease type. For the purpose of analysis interventions were
lassified as context and non-context specific interventions.
here separate outcomes were provided for left and right

imbs, the results for the left limb only were analysed for
onsistency. Sensitivity analysis was completed to assess the
nfluence of outliers. Statistical heterogeneity was described
ith the I-squared statistic (I2). Data which were unable to
e included in meta-analyses were reported in tables and
escriptive format.

The clinical significance of statistically significant effect
izes was interpreted by comparing effect sizes to published
inimum detectable change (MDC) and/or minimum clini-

ally important difference (MCID) values found in Table 1
13–16]. Results were considered clinically significant where
he MD between groups exceeded the MCID value. Dif-
erences between groups were considered to be beyond
easurement error where the MD exceeded the MDC.

Quality of the evidence was assessed using the Grading

f Recommendations Assessment, Development and Evalu-
tion (GRADE) approach for each meta-analysis [17]. This
pproach requires downgrading of evidence from ‘high’ to

t
f
(

mportant difference, m/s = metres/second, m = metres, secs = seconds,
OMA = Tinetti Performance Oriented Mobility Assessment.

moderate’, ‘moderate’ to ‘low’ and ‘low’ to ‘very low’. For
he purpose of assessing the quality of evidence a score of
ix or more on the PEDro scale was considered high method-
logical quality and a low risk of bias [18]. Evidence is
owngraded one place if: (1) the PEDro scores were <6 for
he majority of trials included in the meta-analysis; (2) high
evels of statistical heterogeneity between trials (I2 ≥  25%)
19]; (3) large confidence intervals [20]; and (4) evidence of
ublication bias as demonstrated by asymmetry of a funnel
lot if ≥10 trials were included in the meta-analysis [21].

esults

tudy  selection

The combined electronic database search yielded 2299
rials with an additional trial identified through citation track-
ng. Forty trials were retrieved for full text review following
creening of title and abstract. Eighteen trials fulfilled the
nclusion criteria when applied to full texts. Agreement
etween reviewers for screening full text articles was very
ood (κ  = 0.90, 95%CI 0.76 to 1.0). Two articles [22,23] pro-
ided data on the same trial. Therefore, these two articles
ere considered one trial. One further trial was removed to

mprove the clarity of results [24], which led to a final yield
f 16 trials (Fig. 1). Fifteen of the included trials were iden-

ified through database searching and one trial was identified
rom checking reference lists of included studies. No authors
n = 5 trials) responded to our request for additional data.
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ig. 1. Flow of studies through the review.

tudy  characteristics

The results of 563 participants were included. Progressive
eurological conditions included Parkinson’s disease (PD)
n = 11 trials) and multiple sclerosis (MS) (n = 5 trials). Dis-
ase severity for participants with Parkinson’s disease was
eported using the Hoehn and Yahr Scale (HY). All 11 trials
ncluded participants assessed, on average, as mild to moder-
te in disability (HY score 1 to 3), ranging from unilateral
mpairments with no altered function to being physically
ndependent with bilateral impairments and impaired bal-

nce [25]. Disease subtypes for participants with multiple
clerosis were reported in two trials [26,27], with both tri-
ls including a combination of relapse remitting and primary
rogressive multiple sclerosis and one trial [27] also includ-

I

t

ng secondary progressive multiple sclerosis. The other three
rials [28–30] did not disclose disease subtypes. Disease
everity was reported for participants with multiple sclerosis
n four trials [26–29] using the Expanded Disability Status
cale (EDSS). All four trials scored an average of less than
ve on the EDSS, indicating participants were fully ambula-

ory without aid and may have some limitations of full activity
31]. The mean age of participants was 60 years and 40% were
emale. The average disease duration was 7.6 years (PD 7.3
ears, MS 8.5 years) (Table 2).
nterventions

Seven trials [22,23,28–30,32–34] investigated treadmill
raining interventions, including two trials [22,23,33] util-
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Table 2
Summary of included studies.
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Table 1 (Continued)
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Table 1 (Continued)

N/A = not available, MD = mean difference, MS = multiple sclerosis, PD = Parkinson’s disease, HR = Huntington’s disease, DD = disease duration,
EDSS = Expanded Disability Status Scale, HY = Hoehn and Yahr Scale, Exp = experimental, Con = control, yrs = years, w = weeks, 10 MWT = ten metre
walk test, mins = minutes, HR = heart rate, COM = centre of mass, ROM = range of motion, NUDS = Northwestern University Disability Scale, HAP-
MAS = Human Activity Profile- Maximal Activity Score, HAP-AAS = Human Activity Profile-Adjusted Activity Score, m = metre, 6 MWT = six minute walk
test, RR = relapsing remitting, PP = primary progressive, SP = secondary progressive, RAS = rhythmic auditory stimulation, FAP = Functional Ambulation Per-
formance, POMA = Tinetti Performance Oriented Mobility Assessment, BWSTT = body weight support treadmill training, x = times, km/hour = kilometres per
hour, DGI = Dynamic Gait Index.
a=Unable to report post intervention MD due to insufficient data provided by authors.
b

c
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>MDC.
>MCID.
Significant difference between groups p < 0.05.

sing body weight support. Five trials [22,23,26,35–37]
nvestigated over-ground walking programs, of which one
rial [37] incorporated audio cueing and one trial [36]

 Nordic walking program. One trial [38] investigated a
ask-specific home exercise program and two trials [39,40]
nvestigated sit-to-stand training. The remaining two trials
nvestigated a gym based task-specific exercise training pro-
ram [41] and a circuit-training program [27] (Table 2).

All interventions were completed in the community. The
uration of each session varied from 20 to 120 minutes with
n average time of 42 minutes. Sessions varied from twice
eekly to daily. The average program duration ran for seven
eeks (range 2 to 12 weeks). The majority of control groups

eceived no intervention, maintaining their current level of
hysical activity [22,23,27–30,32,34,36–41]. Two control
roups received education on health issues [33,35] and one
ontrol group were asked to refrain from regular physical
ctivity [26].

dverse  events  and  adherence
Nine of the 16 trials reported adverse events. Eight trials
eported no adverse events [22,23,26–29,32,33,36]. One trial
41] reported 13 falls during completion of the intervention

P
(
v
s

cross 1,380 training sessions, resulting in an incidence rate
f 0.9%. However, no group comparisons were made and falls
ate was not assessed as apart of the trials outcomes [41].
even trials [22,23,26,32,33,35,36,41] reported participant
dherence, ranging from 75 to 100% of sessions attended.

ethodological  quality  within  studies

The mean PEDRO score was 5 (κ  = 0.77, 95%CI 0.68 to
.87), with 8 trials scoring >6. Two trials [32,41] achieved a
core of 8 on the PEDro scale, which is the highest possible
core due to the nature of the intervention [42].

ynthesis  of  results

ffect  of  task-specific  training  by  disease  type
arkinson’s  disease  –  treadmill  training.  Meta-analysis
f four studies and 96 participants provided high qual-
ty evidence that treadmill training significantly improved
omfortable walking velocity (m/second) in people with

arkinson’s disease (MD 0.21 m/second, 95%CI 0.15 to 0.27)
Table 3 Fig. 2). The improvement in comfortable walking
elocity was greater than the MCID for people with Parkin-
on’s disease (0.18 m/second). All four studies investigated
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Table 3
Meta-analyses for task-specific training by disease type.

Outcome No. of trials No. of participants MD (95% CI), I2 Quality of evidence (GRADE)

Parkinson’s disease
Comfortable walking velocity (m/s)
Treadmill training 4 [22,32–34] 96 0.21 m/s [0.15, 0.27], 0%*,a,b High
Over-ground training 2 [22,41] 130 0.05 m/s [−0.06, 0.16], 77% Low a,b

Comfortable step length (m)
Treadmill training 2 [22,33] 60 0.12 m [0.01, 0.23], 76%* Very Low a,b,c

Over-ground training 2 [22,41] 130 0.05 m [−0.01, 0.11], 0% High
Comfortable stride length (m)
Treadmill training 2 [33,34] 38 0.12 m [0.02, 0.23], 0%* High
Comfortable cadence (steps/min)
Treadmill training 2 [33,34] 38 −1.40 steps/min [−7.63, 4.83], 0% Moderate b

Multiple sclerosis
Comfortable walking velocity (m/s)
Treadmill training 2 [28,29] 40 0.36 m/s [0.20, 0.52], 0% *,a,b Low b,c

Walking endurance (m)
Treadmill training (m/2 min) 2 [28,29] 40 26.53 m [12.23, 40.84], 0%* Low b,c

Over-ground training (m/6 min) 2 [26,27] 36 29.14 m [−25.23, 83.51], 0% Low b,c

GRADE = GRADE working group grades of evidence (see reasons for downgrade).
Reason for downgrade: a Statistical heterogeneity (I2 ≥ 25%); b large confidence interval; c majority of trials rated lesser quality (PEDro < 6).

a >MDC.
b >MCID.
* p < 0.05.
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ig. 2. The effect of non-context specific treadmill training versus control o

readmill training of 30 to 60 minutes, three to four times per
eek over a four to eight week time period.
Sub-group analyses showed that body weight support

readmill training (BWSTT) had a significant effect on com-
ortable walking velocity (MD 0.19m/second, 95%CI 0.08 to
.30) while treadmill training without body weight support
id not have a significant effect (MD 0.17 m/second, 95%CI
0.02 to 0.30).
Meta-analysis of two studies and 38 participants provided

igh quality evidence that treadmill training significantly
mproved stride length (m) (MD 0.12m, 95%CI 0.02 to 0.23)
ut had no effect on cadence (Table 3 Fig. 3). Both treadmill
rials were completed for 45 to 60 minutes, three times per
eek over an eight week time period.
Meta-analyses of two studies and 60 participants provided

ery low quality evidence that treadmill training significantly
mproved step length (m) (MD 0.12 m, 95%CI 0.01 to 0.23)
n people with Parkinson’s disease (Table 3 Fig. 4). These
readmill trials were completed for 30 to 45 minutes, three to
our times per week, across a four to eight week time period.
Two studies investigated the effect of treadmill training on
alking endurance [22,32]. One trial [22] found that tread-
ill training significantly improved walking distance on the

i
S
a
c

ortable walking velocity (m/second) in Parkinson’s disease.

-minute Walk Test (MD 28.3 m, 95%CI 19.55 to 37.05).
hile the other found that treadmill training had no effect

n walking distance during a 6-minute walk test [32]. One
rial [22,23] showed significant improvements in locomotion
cales (Tinetti POMA-Gait [23] and Ambulation Index [22])
n people with Parkinson’s disease after completing treadmill
raining.

No improvements were found in dual task velocity [32] or
alls rate [34] following treadmill training.

arkinson’s  disease  –  over-ground  training.  Meta-analyses
f trials investigating the effects of over-ground walking
raining interventions in Parkinson’s disease did not show
mprovements in comfortable walking velocity or step length
Table 3). However, two individual trials found improvements
n locomotion scale scores following over-ground walking
raining compared to control. One trial [23] found signifi-
ant between group improvements in the Tinetti POMA-Gait,
hile a second trial [35] reported significant between group
mprovements in the Northwestern University Disability
cale and the Human Activity Profile Maximal Activity Score
nd Adjusted Activity Score. There was insufficient data to
onduct meta-analysis for locomotion scales.
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Fig. 3. The effect of non-context specific treadmill training versus control on stride length (m) in Parkinson’s disease.

Fig. 4. The effect of non-context specific treadmill training versus control on step length (m) in Parkinson’s disease.

Fig. 5. The effect of non-context specific treadmill training versus control on comfortable walking velocity (m/second) in multiple sclerosis.
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ig. 6. The effect of non-context specific treadmill training versus control o

Two studies investigated the effect of over-ground training
n walking endurance [22,36]. One study found that a Nordic
alking program significantly improved walking distance on

he 6-minute walk test (MD 66.40 m, 95%CI 7.80 to 125.72)
36]. This result was less than the MCD for the 6-minute
alk test (82 m). The other study found no improvement in
alking distance on the 2-minute walk test [22]. The study

nvestigating a Nordic walking program also found signifi-
ant improvements in the time required to complete the Timed
p and Go Test (MD 2.00 seconds, 95%CI 0.15 to 3.85) [36].
his result was less than the MDC for the Timed Up and Go
est (3.50 seconds). No improvements were found in dual

ask velocity [41] or falls rate [38] following over-ground
raining.
arkinson’s disease  – sit-to-stand  training.  Two trials
39,40] investigated the effect of task-specific training on
it-to-stand performance. One study [40] did not show any
mprovements in sit-to-stand velocity while, the second trial

M
s

ng endurance (m/6 minutes) in multiple sclerosis.

39] noted a significant improvement in centre of mass veloc-
ty during sit-to-stand with audio-visual cueing of people with
arkinson’s disease.

ultiple  sclerosis  –  treadmill  training.  Meta-analysis of two
tudies with 40 participants found low quality evidence that
readmill training significantly improves comfortable walk-
ng velocity (m/s) (MD 0.36 m/second, 95%CI 0.20 to 0.52)
Table 3 Fig. 5) and walking endurance (2-minute walk test)
MD 26.53m, 95%CI 12.23 to 40.84) (Table 3 Fig. 6) in peo-
le with multiple sclerosis. The improvement in comfortable
alking velocity was greater than the MCID for people with
ultiple sclerosis (0.14 m/second). Both treadmill training

rials were completed for 30 minutes, three times per week
cross an eight week time period.
ultiple  sclerosis  –  over-ground  training.  Meta-analyses of
tudies investigating the effects of over-ground walking train-
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ng in multiple sclerosis found no difference in walking
ndurance (Table 3).

No improvements were found in the locomotion scale
cores (Dynamic Gait Index) [27] or Timed Up and Go Test
27] following over-ground walking training.

iscussion

This review demonstrates non-context specific task-
pecific training may be effective in improving mobility in
ndividuals with Parkinson’s disease and multiple sclerosis.
readmill training significantly improved spatial-temporal
easures of gait including comfortable walking velocity in

articipants with Parkinson’s disease and multiple sclerosis.
readmill training also improved walking endurance in peo-
le with multiple sclerosis. There was insufficient evidence to
upport the use of over-ground training in Parkinson’s disease
nd multiple sclerosis.

Task-specific training may improve spatial-temporal mea-
ures of gait in people with Parkinson’s disease and multiple
clerosis. These findings are consistent with the use of task-
pecific training for improving mobility in people with other
eurological conditions including stroke [5]. It is hypothe-
ised that task-specific training improves mobility through
hanges in neural circuits within the central nervous system
2]. The cortex responds to the demands of task-specific train-
ng by reorganising the injured and uninjured parts of the
rain. These neuroplastic changes stimulate neural output,
hanging overall functional performance [2]. Neuroplastic
hange may explain our findings that task-specific training
an improve mobility in people with Parkinson’s disease and
ultiple sclerosis.
The results of this review show that treadmill training

ay be an effective form of task-specific training in people
ith Parkinson’s disease and multiple sclerosis for improv-

ng gait. Our findings are consistent with previous findings in
arkinson’s disease rehabilitation [7]. Walking on a treadmill
an provide repetitive external cues which activate neuronal
entral pattern generators and provide gait rhythm [43].
his is important as gait patterns are often altered in peo-
le with Parkinson’s disease due to reduced basal nuclei
unctioning [43]. It can be hypothesised that this is one
f the reasons treadmill training is effective in improving
patial-temporal measures in people with Parkinson’s dis-
ase.

Subgroup meta-analysis suggested BWSTT significantly
mproved comfortable walking velocity in contrast to tread-

ill training without body weight support, which was not
tatistically significant. Despite differences in statistical sig-
ificance, the effect sizes for both treadmill conditions were
imilar and results are likely affected by small sample sizes.

herefore, these results must be interpreted with caution.
revious literature [44] suggests that BWSTT and treadmill

raining without body weight support has similar effects on
obility in people with Parkinson’s disease. This may be

o
n
C
s
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xplained by the fact that gait kinematics are similar when
alking on a treadmill with up to 30% body weight support
nloading compared to walking without body weight support
45]. All trials that investigated the effect of BWSTT used
0 to 20% body weight unloading. Therefore, the decision
o use BWSTT should be based on clinical reasoning, tak-
ng into account the patient’s functional level and any safety
oncerns.

In patients with multiple sclerosis, fatigue is a significant
ssue and treadmill training at a moderate to high intensity
as been found to reduce energy expenditure and effort when
alking [46]. Treadmill training also involves the prescrip-

ion of a set walking pace, which enables the therapist to
etter set an intensity that will challenge the patient’s aero-
ic system and can lead to improvements in cardiovascular
unction. These factors may explain why treadmill training
s effective in improving walking endurance in people with
ultiple sclerosis.
The effects of treadmill training on the mobility of peo-

le with either multiple sclerosis or Parkinson’s disease are
imited to those who are ambulating independently with only

oderate disability. On average, the sample of Parkinson’s
isease and multiple sclerosis participants were able to walk
ndependently, the latter without aids. There was greater vari-
bility in the treatment parameters, making it difficult to
etermine the ideal prescription of treadmill training. Stud-
es that found an effect provided treadmill training for 30 to
0 minutes treatment duration, three to four times per week,
ver a four to eight week period. Indicating that sessions
f at least 30 minutes and multiple sessions throughout the
eek (repetitive practice) are important for treadmill train-

ng to be effective. Further research is required to determine
he effects of treadmill training on people with more severe
mpairment and the ideal treatment parameters for treadmill
raining.

Supervision of interventions may have impacted the
ffectiveness of interventions. Sessions were mostly super-
ised by qualified therapists in the treadmill training trials,
omparative to the over-ground training trials where four
26,37,39,40] were conducted without any supervision. Dur-
ng over-ground training walking speed is variable and
ifficult to measure. Thus less supervision may result in over-
round training being conducted at a lesser intensity due to
ore difficulty in monitoring and maintaining walking inten-

ity. Furthermore, step length is typically longer and more
table on a treadmill compared with over-ground walking,
esulting in a faster walking velocity and greater distance cov-
red during treadmill training [43]. These factors may explain
he effectiveness of treadmill training and why over-ground
raining did not demonstrate positive effects.

It is also possible that spatial-temporal outcome measures
sed in our meta-analyses were unresponsive to effects of

ver-ground walking training. Over-ground walking involves
egotiating environmental obstacles and varied surfaces.
ompared with spatial-temporal gait measures, locomotion

cales analyse multi faceted physical requirements and envi-



1 siother

r
a
w
r
e
w
g
[
v
m
m
m
t
o
s

t
s
w
t
t
i
t
t
i
o
i
b
m
t
i
d
t
r
b

h
g
i
a
i
r
i
i
t
i
A
M
s
o
T
n
m
p
t

p
s

t
g
i
c
d
o
i
l
s
o
g
o
t
s
o
a
o
i
d

C

s
P
i
i
t
w
r
b

A

84 A.G. Robinson et al. / Phy

onmental demands of walking, and therefore, may be more
ppropriate when quantifying the effects of over-ground
alking [10]. The locomotion scales used by studies in this

eview (e.g. Human Activity Profile and Tinetti POMA-Gait)
ach include a combination of mobility tasks, including:
alking indoors; walking up inclines; walking outdoors;
ait initiation; and the ability to deviate path with obstacles
23,35]. This demonstrates that locomotion scales assess indi-
idual’s walking performance in a functional context, as they
easure dynamic balance and require negation of environ-
ents that are confronted in every day walking. Hence, these
easures reflect the context specific nature of over-ground

raining and future studies investigating the effectiveness
f over-ground walking training should utilise these mea-
ures.

This was the first review to our knowledge that evaluated
he effects of task-specific training in people with progres-
ive neurological conditions. Compared to previous reviews
e investigated the effect of a variety of forms of task-specific

raining (i.e. treadmill, over-ground, sit-to-stand) compared
o control groups that did not receive an exercise/mobility
ntervention [7,9]. We also excluded studies that investigated
he effects of task-specific training as an adjunct to a non-
ask-specific intervention (e.g. strengthening). This review
ncluded only randomised controlled trials-and the majority
f these trials had low risk of bias. However, the methodolog-
cal quality of studies included were limited due to inability to
lind participants and therapists, introducing a risk of perfor-
ance and detection bias [42]. Multiple studies also failed

o complete intention to treat analysis, which further lim-
ts confidence in the findings of this review. Furthermore,
ue to small sample sizes of included studies care must be
aken when interpreting the results of this review and further
esearch is required before recommendations for practice can
e made.

The literature search incorporated four databases and
and-searching of relevant trials however, we did not source
rey literature, creating a risk of publication bias [47]. Report-
ng bias may have also influenced the findings of this review
s data were missing without explanation from five studies
ncluded in this review and authors did not respond to data
equests. Our review also comprised meta-analyses contain-
ng small numbers of studies, thus reducing the power and
ncreasing the risk of a type two error. However, analyses with
his number of studies is supported and further high qual-
ty studies are recommended to confirm these results [48].
nother limitation is the absence of established MDC and
CID values for outcome measures in people with Parkin-

on’s disease and multiple sclerosis. The clinical significance
f improvements in step length, stride length, 2-minute Walk
est, Timed Up and Go Test and the locomotion scales could
ot be determined due to the absence of established values. It

ust also be acknowledged that there was a deviation to the

rotocol for this systematic review. One article that inves-
igated the effects of task-specific training on mobility of

t

C

apy 105 (2019) 174–186

eople with Huntington’s disease was excluded from this
tudy to improve the clarity of the results [24].

There is a need for further research on the effects of
ask-specific training on the mobility of people with pro-
ressive neurological disorders. In particular, further research
s required on the less prevalent progressive neurological
onditions. The predominance of findings in Parkinson’s
isease and multiple sclerosis limit the generalisability of
ur findings. Furthermore, our review encompassed stud-
es with participants of mild to moderate disease severity,
imiting our findings to this population. Further research
hould be directed towards establishing the effectiveness
f task-specific training in the more severe stages of pro-
ressive neurological conditions. Last, this review consisted
f studies that investigated the effects of community-based
ask-specific training on spatial-temporal walking mea-
ures. Very few studies included in this review investigated
ther functional tasks, such as sit-to-stand, stair climbing
nd outdoor walking. Further research should focus on
ther functional tasks and the effects of task-specific train-
ng on hospitalised persons with progressive neurological
isorders.

onclusion

Treadmill training may be an effective form of task-
pecific training for improving mobility in people with
arkinson’s disease and multiple sclerosis. Treadmill train-

ng significantly improved spatial-temporal gait measures,
ncluding comfortable walking velocity. It is uncertain if con-
ext specific over-ground training is effective at improving
alking in people with Parkinson’s disease or multiple scle-

osis. Further research with larger sample sizes is required
efore recommendations for practice can be made

Key  messages

• Treadmill training may be an effective form of task-
specific training for improving mobility in people
with Parkinson’s disease and multiple sclerosis.

• The effects of over-ground training on mobility in
people with Parkinson’s disease and multiple sclero-
sis are uncertain.

• Further research with larger sample sizes is required
before recommendations for practice can be made.

cknowledgements
The authors thank Professor Nicholas Taylor for his assis-
ance in the production of this systematic review.

onflicts of  interest: None declared.



siother

A

f
j

R

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

A.G. Robinson et al. / Phy

ppendix  A.  Supplementary  data

Supplementary data associated with this article can be
ound, in the online version, at https://doi.org/10.1016/
.physio.2018.11.007.

eferences

[1] EU Joint Programme Neurodegenerative Disease Research.
What is neurodegenerative disease? [Available from:
http://www.neurodegenerationresearch.eu/about/what/.

[2] Hubbard IJ, Parsons MW, Neilson C, Carey LM. Task-specific train-
ing: evidence for translation to clinical practice. Occup Ther Int
2009;16(3–4):175–89.

[3] Steinicke F, Visell Y, Campos J, Lecuyer A. Human walking in vir-
tual environments: perception, technology and applications. New York:
Springer; 2013.

[4] Ochoa J, Sternad D, Hogan N. Treadmill vs: overground walk-
ing: different responses to physical interaction. J Neurophysiol
2017;118(4):2089–102.

[5] French B, Thomas L, Leathley M, Sutton C, McAdam J, Forster A,
et al. Does repetitive task training improve functional activity after
stroke? A cochrane systematic review and meta-analysis. J Rehabil
Med 2010;42:9–15.

[6] Flachenecker P. Clinical implications of neuroplasticity- the role of
rehabilitation in multiple sclerosis. Front Neurol 2015;6(36):1–4.

[7] Mehrholz J, Kugler J, Storch A, Pohl M, Hirsch K, Elsner
B. Treadmill training for patients with Parkinson’s dis-
ease. Cochrane Database Syst Rev 2015;(9):CD007830,
http://dx.doi.org/10.1002/14651858.CD007830.pub4.

[8] Van Der Kolk NM, King LA. Effects of exercise on mobility in people
with parkinson’s disease. Mov Disord 2013;28(11):1587–96.

[9] Snook E, Motl RW. Effect of exercise training on walking mobil-
ity in mulitple sclerosis: a meta-analysis. Neurorehabil Neural Repair
2009;23(2):108–16.

10] Jackson AB, Carnel CT, Ditunno JF, Read MS, Boninger ML, et al.
Outcome measures for gait and ambulation in the spinal cord injury
population. J Spinal Cord Med 2008;31(5):487–99.

11] McHugh ML. Interrater reliability: the kappa statistic. Biochem Med
2012;22(3):276–82.

12] de Morton NA. The PEDro scale is a valid measure of the methodolog-
ical quality of clinical trials: a demographic study. Aust J Physiother
2009;55(2):129–33.

13] Hass CJ, Bishop M, Moscovich M, Stegemöller EL, Skinner J, Malaty
IA, et al. Defining the clinically meaningful difference in gait speed
in persons with Parkinson disease. J Neurol Phys Ther 2014;38(4):
233–8.

14] Huang S-L, Hsieh C-L, Wu R-M, Tai C-H, Lin C-H, Lu W-S.
Minimal detectable change of the Timed Up & Go Test and the
Dynamic Gait Index in people with Parkinson’s disease. Phys Ther
2011;91(1):114–21.

15] Paltamaa J, Sarasoja T, Leskinen E, Wikström J, Mälkiä E. Measur-
ing deterioriation in international classification of functioning domains
of people with multiple sclerosis who are ambulatory. Phys Ther
2008;88(2):176–90.

16] Steffen T, Seney M. Test-retest reliability and minimal detectable
change on balance and ambulation tests, the 36-Item Short-Form Health
Survey, and the Unified Parkinson Disease Rating Scale in people with
Parkinsonism. Phys Ther 2008;88(6):733–46.

17] GRADE Working Group. Grading quality of evidence and strength of

recommendations. Br Med J 2004;328(1490).

18] Hahne AJ, Ford JJ, McMeeken JM. Conservative management of lum-
bar disc herniation with associated radiculopathy: a systematic review.
Spine 2010;35(11):488–504.
apy 105 (2019) 174–186 185

19] Higgins JPT, Thompsom SG, Deeks JJ, Altman DG. Measuring incon-
sistency in meta-analysis. Br Med J 2003;327:557–60.

20] Cohen J. The statistical power of abnormal-social psychological
research: a review. J Abnorm Soc Psychol 1962;65(3):145–53.

21] Hedges LV, Vevea JL. Estimating effect size under publication bias:
small sample properties and robustness of a random effects selection
model. J Educ Behav Stat 1996;21(4):299–332.

22] Ganesan M, Sathyaprabha TN, Pal PK, Gupta A. Partial body
weight-supported treadmill training in patients with Parkinson disease:
impact on gait and clinical manifestation. Arch Phys Med Rehabil
2015;96(9):1557–65.

23] Ganesan M, Sathyaprabha TN, Gupta A, Pal PK. Effect of partial
weight-supported treadmill gait training on balance in patients with
Parkinson disease. PM R 2014;6(1):22–33.

24] Quinn L, Debono K, Dawes H, Rosser AE, Nemeth AH, Rickards
H, et al. Task-specific training in Huntington disease: a randomized
controlled feasibility trial. Phys Ther 2014;94(11):1555–68.

25] Goetz CG, Poewe W, Rascol O, Sampaio C, Stebbins GT, Counsell
C, et al. Movement disorder society task force report on the Hoehn
and Yahr staging scale: status and recommendations. Mov Disord
2004;19(9):1020–8.

26] Geddes EL, Costello E, Raivel K, Wilson R. The effects of a twelve-
week home walking program on cardiovascular parameters and fatigue
perception of individuals with multiple sclerosis: a pilot study. Car-
diopulm Phys Ther J 2009;20(1):5–12.

27] Straudi S, Martinuzzi C, Pavarelli C, Sabbagh Charabati A, Benedetti
MG, Foti C, et al. A task-oriented circuit training in multiple sclerosis:
a feasibility study. BMC Neurol 2014;14:124.

28] Ahmadi A, Arastoo AA, Nikbakht M. The effects of a treadmill train-
ing programme on balance, speed and endurance walking, fatigue
and quality of life in people with multiple sclerosis. Int SportMed J
2010;11(4):389–97.

29] Ahmadi A, Arastoo AA, Nikbakht M, Zahednejad S, Rajabpour M.
Comparison of the effect of 8 weeks aerobic and yoga training on
ambulatory function, fatigue and mood status in MS patients. Iran Red
Crescent Med J 2013;15(6):449–54.

30] Van Den Berg M, Dawes H, Wade DT, Newman M, Burridge J, Izadi
H, et al. Treadmill training for individuals with multiple sclerosis:
a pilot randomised trial. J Neurol Neurosurg Psychiatry 2006;77(4):
531–3.

31] Kurtzke JF. Rating neurologic impairment in multiple sclerosis: an
expanded disability status scale. Neurology 1983;33(11):1444–52.

32] Canning CG, Allen NE, Dean CM, Goh L, Fung VS. Home-based tread-
mill training for individuals with Parkinson’s disease: a randomized
controlled pilot trial. Clin Rehabil 2012;26(9):817–26.

33] Fisher BE, Wu AD, Salem GJ, Song J, Lin C, Yip J, et al. The effect
of exercise training in improving motor performance and corticomotor
excitability in people with early Parkinson’s disease. Arch Phys Med
Rehabil 2008;89(7):1221–9.

34] Protas EJ, Mitchell K, Williams A, Qureshy H, Caroline K, Lai EC.
Gait and step training to reduce falls in Parkinson’s disease. NeuroRe-
habilitation 2005;20(3):183–90.

35] Bridgewater KJ, Sharpe MH. Aerobic exercise and early Parkinson’s
disease. J Neurol Rehabil 1996;10(4):233–41.

36] Cugusi L, Solla P, Serpe R, Carzedda T, Piras L, Oggianu M, et al.
Effects of a nordic walking program on motor and non-motor symp-
toms, functional performance and body composition in patients with
Parkinson’s disease. NeuroRehabilitation 2015;37(2):245–54.

37] Song JH, Zhou PY, Cao ZH, Ding ZG, Chen HX, Zhang GB. Rhythmic
auditory stimulation with visual stimuli on motor and balance func-
tion of patients with Parkinson’s disease. Eur Rev Med Pharmacol Sci
2015;19(11):2001–7.

38] Martin T, Weatherall M, Anderson TJ, MacAskill MR. A randomized

controlled feasibility trial of a specific cueing program for falls manage-
ment in persons with Parkinson disease and freezing of gait. J Neurol
Phys Ther 2015;39(3):179–84.

https://doi.org/10.1016/j.physio.2018.11.007
https://doi.org/10.1016/j.physio.2018.11.007
http://www.neurodegenerationresearch.eu/about/what/
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0010
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0010
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0010
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0010
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0010
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0010
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0010
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0010
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0010
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0010
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0010
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0010
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0010
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0010
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0010
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0010
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0010
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0010
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0010
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0010
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0010
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0010
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0010
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0010
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0010
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0010
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0010
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0010
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0010
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0010
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0015
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0015
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0015
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0015
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0015
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0015
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0015
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0015
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0015
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0015
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0015
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0015
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0015
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0015
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0015
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0015
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0015
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0015
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0015
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0015
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0015
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0015
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0015
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0015
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0015
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0015
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0015
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0015
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0015
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0015
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0015
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0020
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0020
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0020
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0020
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0020
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0020
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0020
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0020
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0020
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0020
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0020
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0020
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0020
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0020
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0020
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0020
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0020
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0020
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0020
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0020
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0020
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0020
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0020
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0020
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0020
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0020
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0020
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0020
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0020
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0020
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0025
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0025
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0025
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0025
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0025
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0025
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0025
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0025
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0025
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0025
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0025
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0025
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0025
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0025
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0025
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0025
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0025
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0025
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0025
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0025
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0025
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0025
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0025
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0025
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0025
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0025
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0025
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0025
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0025
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0025
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0025
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0025
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0025
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0025
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0025
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0025
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0025
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0025
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0025
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0025
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0025
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0025
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0025
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0025
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0025
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0030
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0030
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0030
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0030
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0030
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0030
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0030
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0030
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0030
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0030
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0030
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0030
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0030
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0030
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0030
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0030
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0030
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0030
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0030
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0030
dx.doi.org/10.1002/14651858.CD007830.pub4
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0040
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0040
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0040
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0040
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0040
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0040
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0040
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0040
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0040
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0040
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0040
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0040
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0040
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0040
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0040
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0040
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0040
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0040
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0040
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0040
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0040
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0040
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0040
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0040
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0040
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0040
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0040
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0040
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0045
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0045
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0045
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0045
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0045
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0045
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0045
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0045
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0045
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0045
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0045
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0045
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0045
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0045
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0045
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0045
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0045
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0045
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0045
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0045
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0045
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0045
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0045
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0045
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0045
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0045
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0045
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0045
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0045
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0050
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0050
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0050
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0050
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0050
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0050
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0050
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0050
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0050
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0050
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0050
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0050
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0050
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0050
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0050
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0050
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0050
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0050
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0050
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0050
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0050
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0050
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0050
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0050
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0050
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0050
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0050
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0050
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0050
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0050
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0050
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0050
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0050
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0050
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0050
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0055
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0055
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0055
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0055
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0055
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0055
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0055
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0055
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0055
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0055
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0055
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0055
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0060
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0060
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0060
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0060
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0060
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0060
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0060
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0060
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0060
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0060
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0060
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0060
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0060
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0060
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0060
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0060
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0060
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0060
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0060
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0060
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0060
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0060
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0060
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0060
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0060
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0060
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0060
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0060
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0060
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0060
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0060
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0065
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0065
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0065
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0065
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0065
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0065
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0065
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0065
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0065
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0065
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0065
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0065
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0065
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0065
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0065
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0065
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0065
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0065
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0065
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0065
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0065
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0065
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0065
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0065
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0065
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0065
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0065
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0065
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0065
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0065
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0065
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0065
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0065
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0065
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0065
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0065
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0065
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0065
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0065
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0065
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0065
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0070
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0070
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0070
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0070
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0070
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0070
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0070
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0070
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0070
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0070
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0070
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0070
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0070
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0070
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0070
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0070
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0070
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0070
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0070
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0070
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0070
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0070
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0070
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0070
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0070
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0070
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0070
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0070
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0070
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0070
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0070
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0070
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0070
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0070
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0070
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0070
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0070
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0070
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0070
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0070
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0070
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0070
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0070
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0070
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0070
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0070
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0075
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0075
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0075
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0075
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0075
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0075
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0075
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0075
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0075
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0075
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0075
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0075
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0075
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0075
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0075
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0075
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0075
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0075
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0075
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0075
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0075
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0075
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0075
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0075
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0075
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0075
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0075
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0075
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0075
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0075
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0075
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0075
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0075
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0075
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0075
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0075
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0075
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0075
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0075
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0080
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0080
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0080
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0080
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0080
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0080
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0080
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0080
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0080
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0080
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0080
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0080
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0080
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0080
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0080
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0080
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0080
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0080
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0080
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0080
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0080
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0080
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0080
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0080
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0080
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0080
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0080
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0080
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0080
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0080
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0080
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0080
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0080
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0080
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0080
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0080
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0080
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0080
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0080
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0080
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0080
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0080
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0080
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0080
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0080
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0080
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0080
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0080
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0085
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0085
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0085
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0085
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0085
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0085
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0085
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0085
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0085
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0085
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0085
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0085
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0085
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0085
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0085
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0085
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0085
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0090
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0090
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0090
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0090
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0090
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0090
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0090
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0090
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0090
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0090
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0090
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0090
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0090
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0090
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0090
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0090
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0090
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0090
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0090
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0090
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0090
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0090
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0090
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0090
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0090
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0090
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0090
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0090
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0090
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0090
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0090
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0090
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0095
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0095
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0095
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0095
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0095
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0095
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0095
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0095
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0095
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0095
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0095
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0095
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0095
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0095
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0095
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0095
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0095
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0095
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0095
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0095
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0095
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0100
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0100
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0100
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0100
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0100
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0100
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0100
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0100
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0100
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0100
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0100
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0100
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0100
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0100
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0100
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0100
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0100
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0100
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0100
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0100
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0100
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0100
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0105
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0105
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0105
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0105
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0105
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0105
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0105
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0105
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0105
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0105
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0105
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0105
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0105
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0105
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0105
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0105
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0105
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0105
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0105
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0105
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0105
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0105
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0105
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0105
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0105
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0105
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0105
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0105
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0105
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0105
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0105
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0105
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0105
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0105
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0105
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0105
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0105
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0110
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0110
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0110
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0110
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0110
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0110
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0110
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0110
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0110
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0110
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0110
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0110
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0110
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0110
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0110
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0110
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0110
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0110
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0110
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0110
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0110
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0110
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0110
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0110
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0110
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0110
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0110
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0110
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0110
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0110
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0110
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0110
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0110
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0110
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0110
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0110
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0110
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0115
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0115
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0115
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0115
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0115
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0115
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0115
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0115
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0115
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0115
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0115
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0115
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0115
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0115
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0115
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0115
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0115
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0115
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0115
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0115
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0115
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0115
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0115
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0115
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0115
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0115
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0115
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0115
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0115
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0115
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0115
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0115
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0120
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0120
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0120
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0120
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0120
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0120
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0120
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0120
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0120
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0120
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0120
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0120
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0120
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0120
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0120
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0120
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0120
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0120
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0120
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0120
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0120
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0120
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0120
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0120
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0120
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0120
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0120
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0120
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0120
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0120
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0120
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0120
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0125
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0125
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0125
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0125
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0125
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0125
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0125
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0125
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0125
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0125
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0125
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0125
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0125
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0125
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0125
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0125
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0125
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0125
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0125
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0125
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0125
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0125
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0125
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0125
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0125
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0125
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0125
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0125
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0125
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0125
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0125
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0125
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0125
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0125
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0125
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0125
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0125
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0125
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0125
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0125
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0125
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0125
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0130
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0135
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0135
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0135
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0135
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0135
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0135
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0135
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0135
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0135
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0135
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0135
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0135
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0135
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0135
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0135
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0135
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0135
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0135
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0135
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0135
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0135
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0135
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0135
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0135
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0135
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0135
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0135
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0135
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0135
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0135
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0135
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0135
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0135
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0140
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0140
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0140
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0140
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0140
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0140
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0140
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0140
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0140
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0140
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0140
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0140
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0140
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0140
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0140
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0140
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0140
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0140
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0140
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0140
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0140
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0140
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0140
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0140
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0140
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0140
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0140
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0140
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0140
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0140
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0140
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0140
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0140
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0140
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0140
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0140
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0140
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0140
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0140
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0145
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0145
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0145
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0145
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0145
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0145
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0145
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0145
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0145
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0145
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0145
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0145
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0145
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0145
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0145
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0145
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0145
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0145
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0145
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0145
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0145
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0145
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0145
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0145
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0145
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0145
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0145
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0145
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0145
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0145
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0145
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0145
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0145
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0145
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0145
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0145
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0145
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0145
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0145
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0145
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0145
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0145
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0145
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0150
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0150
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0150
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0150
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0150
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0150
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0150
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0150
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0150
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0150
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0150
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0150
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0150
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0150
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0150
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0150
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0150
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0150
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0150
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0150
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0150
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0150
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0150
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0150
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0150
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0150
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0150
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0150
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0150
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0150
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0150
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0150
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0150
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0150
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0150
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0150
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0150
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0150
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0150
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0150
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0150
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0150
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0150
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0150
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0155
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0155
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0155
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0155
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0155
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0155
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0155
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0155
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0155
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0155
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0155
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0155
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0155
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0155
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0155
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0155
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0155
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0155
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0155
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0155
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0155
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0160
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0160
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0160
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0160
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0160
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0160
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0160
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0160
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0160
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0160
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0160
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0160
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0160
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0160
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0160
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0160
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0160
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0160
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0160
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0160
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0160
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0160
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0160
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0160
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0160
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0160
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0160
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0160
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0160
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0160
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0160
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0160
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0165
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0165
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0165
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0165
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0165
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0165
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0165
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0165
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0165
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0165
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0165
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0165
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0165
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0165
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0165
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0165
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0165
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0165
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0165
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0165
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0165
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0165
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0165
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0165
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0165
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0165
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0165
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0165
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0165
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0165
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0165
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0165
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0165
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0165
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0165
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0165
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0165
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0165
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0165
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0165
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0165
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0165
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0165
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0165
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0165
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0165
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0165
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0165
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0165
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0170
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0170
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0170
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0170
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0170
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0170
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0170
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0170
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0170
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0170
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0170
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0170
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0170
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0170
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0170
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0170
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0170
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0170
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0170
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0170
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0170
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0170
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0170
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0170
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0170
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0170
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0170
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0170
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0170
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0170
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0170
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0170
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0175
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0175
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0175
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0175
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0175
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0175
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0175
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0175
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0175
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0175
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0175
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0175
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0175
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0175
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0175
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0175
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0175
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0175
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0175
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0175
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0175
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0175
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0180
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0180
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0180
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0180
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0180
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0180
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0180
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0180
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0180
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0180
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0180
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0180
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0180
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0180
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0180
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0180
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0180
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0180
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0180
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0180
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0180
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0180
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0180
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0180
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0180
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0180
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0180
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0180
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0180
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0180
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0180
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0180
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0180
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0180
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0180
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0180
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0180
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0180
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0180
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0180
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0180
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0180
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0180
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0180
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0180
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0180
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0185
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0185
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0185
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0185
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0185
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0185
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0185
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0185
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0185
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0185
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0185
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0185
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0185
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0185
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0185
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0185
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0185
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0185
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0185
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0185
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0185
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0185
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0185
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0185
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0185
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0185
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0185
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0185
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0185
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0185
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0185
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0185
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0185
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0185
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0185
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0185
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0185
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0185
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0185
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0185
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0185
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0185
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0190
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0190
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0190
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0190
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0190
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0190
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0190
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0190
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0190
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0190
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0190
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0190
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0190
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0190
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0190
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0190
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0190
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0190
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0190
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0190
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0190
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0190
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0190
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0190
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0190
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0190
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0190
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0190
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0190
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0190
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0190
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0190
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0190
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0190
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0190
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0190
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0190
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0190
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0190
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0190
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0190
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0190
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0190
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0190


1 siother

[

[

[

[

[

[

[

[

[

86 A.G. Robinson et al. / Phy

39] Bhatt T, Yang F, Mak MK, Hui-Chan CW, Pai YC. Effect of externally
cued training on dynamic stability control during the sit-to-stand task
in people with Parkinson disease. Phys Ther 2013;93(4):492–503.

40] Mak MKY, Hui-Chan CWY. Cued task-specific training is better than
exercise in improving sit-to-stand in patients with Parkinson’s disease:
a randomized controlled trial. Mov Disord 2008;23(4):501–9.

41] Conradsson D, Lofgren N, Nero H, Hagstromer M, Stahle A, Lokk
J, et al. The effects of highly challenging balance training in elderly
with Parkinson’s disease: a randomized controlled trial. Neurorehabil
Neural Repair 2015;29(9):827–36.

42] Boutron I, Tubach F, Giraudeau B, Ravaud P. Blinding was judged more
difficult to achieve and maintain in nonpharmacologic than pharmaco-

logic trials. J Clin Epidemiol 2004;57(6):543–50.

43] Herman T, Giladi N, Hausdorff JM. Treadmill training for the treatment
of gait disturbances in people with Parkinson’s disease: a mini review.
J Neural Transm 2009;116(3):307–18.

[

Available  online  at  www.s

ScienceD
apy 105 (2019) 174–186

44] Toole T, Maitland CG, Warren E, Hubmann MF, Panton L. The
effects of loading and unloading treadmill walking on balance, gait,
fall risk and daily function in Parkinsonism. NeuroRehabilitation
2005;20(4):307–22.

45] Apte S, Plooij M, Vallery H. Influence of body weight unloading on
human gait characteristics: a systematic review. J Neuroeng Rehabil
2018;15(1).

46] Newman MA, Dawes H, Van Den Berg M, Wade DT, Burridge J,
Izadi H. Can aerobic treadmill training reduce the effort of walking
and fatigue in people with multiple sclerosis: a pilot study. Mult Scler
2007;13:113–9.

47] Paez A. Grey: literature: an important resource in systematic reviews.

J Evid Based Med 2017;10(3):233–40.

48] Valentine JC, Pigott TD, Rothstein HR. How many studies do you
need? A primer on statistical power for meta-analysis. J Educ Behav
Stat 2010;35(2):215–47.

ciencedirect.com

irect

http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0195
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0195
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0195
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0195
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0195
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0195
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0195
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0195
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0195
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0195
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0195
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0195
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0195
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0195
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0195
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0195
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0195
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0195
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0195
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0195
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0195
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0195
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0195
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0195
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0195
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0195
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0195
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0195
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0195
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0195
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0195
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0195
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0195
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0195
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0195
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0195
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0195
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0195
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0195
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0195
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0195
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0195
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0200
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0200
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0200
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0200
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0200
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0200
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0200
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0200
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0200
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0200
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0200
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0200
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0200
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0200
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0200
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0200
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0200
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0200
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0200
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0200
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0200
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0200
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0200
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0200
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0200
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0200
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0200
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0200
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0200
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0200
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0200
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0200
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0200
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0200
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0200
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0200
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0205
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0205
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0205
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0205
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0205
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0205
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0205
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0205
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0205
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0205
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0205
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0205
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0205
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0205
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0205
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0205
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0205
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0205
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0205
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0205
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0205
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0205
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0205
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0205
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0205
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0205
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0205
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0205
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0205
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0205
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0205
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0205
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0205
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0205
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0205
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0205
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0205
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0205
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0205
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0210
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0210
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0210
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0210
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0210
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0210
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0210
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0210
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0210
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0210
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0210
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0210
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0210
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0210
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0210
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0210
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0210
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0210
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0210
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0210
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0210
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0210
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0210
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0210
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0210
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0210
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0210
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0210
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0210
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0210
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0210
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0210
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0210
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0210
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0210
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0210
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0210
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0210
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0215
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0215
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0215
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0215
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0215
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0215
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0215
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0215
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0215
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0215
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0215
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0215
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0215
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0215
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0215
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0215
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0215
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0215
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0215
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0215
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0215
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0215
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0215
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0215
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0215
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0215
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0215
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0215
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0215
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0215
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0215
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0215
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0215
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0215
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0215
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0215
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0215
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0215
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0220
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0220
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0220
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0220
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0220
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0220
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0220
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0220
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0220
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0220
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0220
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0220
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0220
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0220
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0220
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0220
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0220
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0220
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0220
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0220
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0220
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0220
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0220
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0220
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0220
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0220
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0220
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0220
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0220
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0220
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0220
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0220
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0220
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0220
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0220
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0220
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0220
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0220
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0220
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0220
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0220
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0220
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0225
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0225
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0225
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0225
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0225
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0225
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0225
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0225
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0225
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0225
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0225
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0225
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0225
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0225
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0225
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0225
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0225
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0225
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0225
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0225
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0225
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0225
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0225
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0225
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0225
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0225
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0225
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0230
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0230
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0230
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0230
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0230
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0230
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0230
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0230
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0230
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0230
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0230
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0230
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0230
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0230
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0230
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0230
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0230
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0230
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0230
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0230
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0230
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0230
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0230
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0230
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0230
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0230
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0230
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0230
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0230
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0230
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0230
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0230
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0230
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0230
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0230
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0230
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0230
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0230
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0230
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0230
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0230
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0230
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0230
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0230
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0230
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0230
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0230
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0230
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0235
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0235
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0235
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0235
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0235
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0235
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0235
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0235
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0235
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0235
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0235
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0235
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0235
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0235
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0235
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0235
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0235
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0235
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0235
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0235
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0235
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0240
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0240
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0240
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0240
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0240
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0240
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0240
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0240
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0240
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0240
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0240
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0240
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0240
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0240
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0240
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0240
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0240
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0240
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0240
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0240
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0240
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0240
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0240
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0240
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0240
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0240
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0240
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0240
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0240
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0240
http://refhub.elsevier.com/S0031-9406(18)30348-1/sbref0240
http://www.sciencedirect.com/science/journal/00319406

	Treadmill training may be an effective form of task-specific training for improving mobility in people with Parkinson’s di...
	Introduction
	Methods
	Search sources and searches
	Study selection
	Data extraction and quality assessment
	Data synthesis and analysis

	Results
	Study selection
	Study characteristics
	Interventions
	Adverse events and adherence
	Methodological quality within studies
	Synthesis of results
	Effect of task-specific training by disease type
	Parkinson’s disease – treadmill training
	Parkinson’s disease – over-ground training
	Parkinson’s disease – sit-to-stand training
	Multiple sclerosis – treadmill training
	Multiple sclerosis – over-ground training



	Discussion
	Conclusion
	Acknowledgements
	Appendix A Supplementary data
	References


