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Although fear of falling (FOF) is common in people with Parkinson’s disease (PD), there is a lack of research investigating potential
predictors of FOF. This study explored the impact of motor, nonmotor, and demographic factors as well as complications of drug
therapy on FOF among people with PD. Postal survey data (including the Falls Efficacy Scale, FES) from 154 nondemented people
with PD were analyzed using multiple regression analyses. Five significant independent variables were identified explaining 74%
of the variance in FES scores. The strongest contributing factor to FOF was walking difficulties (explaining 68%), followed by
fatigue, turning hesitations, need for help in daily activities, and motor fluctuations. Exploring specific aspects of walking identified
three significant variables explaining 59% of FOF: balance problems, limited ability to climb stairs, and turning hesitations. These
results have implications for rehabilitation clinicians and suggest that walking ability is the primary target in order to reduce FOE.

Specifically, balance, climbing stairs, and turning seem to be of particular importance.

1. Introduction

People with Parkinson’s disease (PD) have an increased risk
of falling [1], and fear of falling (FOF) is also more common
and pronounced compared to controls [2-6]. FOF has been
described as an ongoing concern about falling, a loss of bal-
ance confidence, low fall-related self-efficacy, or as activity
avoidance [7-11].

The prevalence of FOF in people with PD has been
reported to range from 35% to 59% [2, 12-16], although a
study that included only men reported a lower prevalence
(18%) [17]. It is even more common and pronounced among
fallers [2, 6, 12—14, 17-19]. FOF can cause social isolation
[20], and up to 70% of people with PD report activity
limitations due to FOF [2, 21]. It is thus important for reha-
bilitation clinicians to understand the factors contributing to
FOE

Successful interventions need to be based on an under-
standing of factors associated with (and potentially influenc-
ing) the target of the intervention. That is, if rehabilitation
aims to reduce FOF, it should target factors that may influ-
ence FOF. With respect to FOF in PD, weak to moderate
associations (Spearman correlations (r;)) have been found
between FOF and age (5, < 0.08), PD duration (r;, <0.29),
and disease severity (r;, 0.47) [14, 22]. Previous studies
have also shown that FOF relates to freezing of gait (FOG)
[15, 23], physical functioning [14], gait tests [5, 14, 22, 24],
balance [3, 14, 22], mobility, activities of daily living (ADL)
[14, 21], and sex [14]. However, those studies have relied
on bivariate analyses, and none has simultaneously taken a
broader range of independent variables (e.g., motor symp-
toms, drug therapy complications such as motor fluctuations
and dyskinesias, nonmotor symptoms, and demographic
factors) into account. The objective of this study was to



explore the potential contributions of motor, nonmotor, and
demographic factors, as well as complications of drug ther-
apy, on FOF among people with PD.

2. Participants and Methods

Data were collected by a postal survey to a sample of peo-
ple with idiopathic PD [25]. All individuals with PD that
received care at a Swedish university hospital were considered
for inclusion in the study. Exclusion criteria constituted
dementia or severe cognitive impairment as determined by
their respective PD-specialized nurse clinicians. The survey
was sent to 282 individuals (39% women) followed by a re-
minder about ten days later. Of 231 returned questionnaires,
38 were returned blank and two were returned to sender
due to a change of address. There were thus 191 survey
respondents (43% women; conservative total response rate,
68%). Six of these had left the included FOF-questionnaire
completely blank, and total scores could not be computed
for another 31 participants due to missing data. These 37
persons were excluded from the analysis. Excluded partici-
pants did not differ (P > 0.153) from those included with
respect to sex, age, and PD duration. Characteristics of the
final study sample (n = 154) are presented in Table 1. The
investigators did not have access to patient details (beyond
those provided by survey responders) or addresses. The
study was conducted in accordance with the Declaration of
Helsinki, and all participants gave their informed consent.

2.1. Survey Questions and Instruments. In addition to demo-
graphic questions, the survey included a set of questions on
the presence or absence (no/yes) of motor fluctuations (i.e.,
a fluctuating effect of anti-PD medications with periods of
more severe motor symptoms), dyskinesias (i.e., involuntary,
irregular, twisting, and/or jerky movements), comorbidity,
FOF, falls during the past six months (described and defined
as by Lamb et al. [26]), near falls (described and defined
as by Gray and Hildebrand [27]), and need of help from
others in daily activities. Overall perceived PD severity was
self-rated as “mild,” “moderate,” or “severe.” In addition,
participants were asked whether they had responded to the
survey themselves (with or without assistance in reading
and/or writing).

A battery of self-administered questionnaires was in-
cluded. The Falls Efficacy Scale (FES) conceptualizes FOF as
low fall-related self-efficacy [8]. The Swedish version, FES(S),
includes 13 items (activities) rated from 0 (not con-fident
at all) to 10 (completely confident) [14, 28]. The maximum
total score is 130 points, and a higher score denotes “better”
balance confidence. The Functional Assessment of Chronic
Illness Therapy-Fatigue scale (FACIT-F) consists of 13 items
with a total score ranging between 0-52 (higher scores = less
fatigue) [29, 30]. The physical functioning (PF) scale from
the Short Form-36 (SF-36) includes ten items, and the total
score can range between 0—100 (higher scores = better) [31,
32]. The self-administered version of the FOG Questionnaire
(FOGQsa) consists of six items graded 0—4 (higher = worse)
[15]. In this study we only used items 3 (freezing: “Do you
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feel that your feet get glued to the floor while walking, making
a turn or when trying to initiate walking (freezing)?”) and 6
(turning hesitations: “During the past week, how long have
your typical “freezing” episodes been when making a turn?”) of
the FOGQsa. Those scoring =1 on item 3 were categorized as
“freezers,” and those scoring >1 on item 6 were considered to
have turning hesitations. The generic version of the Walk-12
(Walk-12G) assesses walking difficulties in everyday life from
the individual’s perspective [33-35]. The total Walk-12G
score ranges between 0—42 points (higher scores = worse). In
this study, item 6 (“Have you had problems balancing when
standing or walking?”) of the Walk-12G (graded 0-4) was
specifically used to identify and describe balance problems.
Those scoring >1 were considered having balance problems.
The pain section of the Nottingham Health Profile (NHP-
Pain) has eight items and yields a total score between 0—100
(higher scores = more pain) [36, 37].

All included patient-reported rating scales have previ-
ously been found to have acceptable validity and reliability
in people with PD [14, 15, 30, 32, 35, 37]. Reliabilities
(coefficient alpha) in this study were as follows: FES(S), 0.98;
FACIT-E 0.85; PF, 0.93; Walk-12G, 0.96; NHP-Pain, 0.85.
Corrected item-total correlations in this study were all >0.30.
These data support the adequacies of scores used in this study
[38].

2.2. Statistical Analysis. Data were checked regarding under-
lying assumptions and described and analyzed accordingly
using PASW version 18 (SPSS Inc., Chicago, IL). The alpha
level of significance was set at 0.05 (2-tailed, exact P-values
were used).

Spearman correlations (r;) and Mann-Whitney U-tests
were used for bivariate analyses of associations with FOF,
that is, FES(S). Variables significantly associated with FES(S)
scores in bivariate analyses were then entered as independent
variables in regression models with FES(S) scores as the
dependent variable. To ease interpretation, all scores were
adjusted to be in the same direction (higher scores = more
problems) before being entered into the regression analyses.

A first regression model (method: forward) included
motor, nonmotor, and demographic factors as well as drug
therapy complications (i.e., fluctuations and dyskinesias) as
independent variables. Further details about the included
independent variables are provided as footnotes in Table 2.
Based on results from the first model, a second model was
explored (method: enter with manual backward deletion)
consisting of items from scales found significant in the first
model. These items (independent variables) were select-
ed based on whether they appeared to represent specific
aspects potentially suitable for rehabilitation interventions,
in combination with clinical considerations. Details about
the included independent variables are provided as footnotes
in Table 3.

3. Results

Eighty-five % (131/154) of the participants responded
completely independently to the postal survey, whereas the
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TaBLE 1: Sample characteristics and bivariate associations with FES(S) scores (n = 154).

Total sample Spearman correlations with FES(S) scores P value
Mean (SD) age, years 70 (9.1) —0.24 0.003
Mean (SD) PD duration, years 6 (5.4) -0.42 <0.001
Fatigue (FACIT-F), median (q1—q3) 36 (27-42) 0.67 <0.001
Physical function (PF), median (ql-q3) 65 (40-84) 0.79 <0.001
Pain (NHP), median (q1—q3) 0 (0-25) —-0.50 <0.001
Walk-12G, median (q1—q3) 13 (6-23) -0.82 <0.001
n/total % Median (q1—q3) FES(S) scores P-value?
Dichotomous variables No Yes
Education: university degree 37/153 24 115 (69-130) 112 (70-130) 0.941
Living alone 38/150 25 119 (80-130) 96 (55-130) 0.125
Comorbidity 771142 50 107 (60-130) 120 (74-130) 0.271
Motor fluctuations 90/152 58 124 (86-130) 104 (64-128) 0.010
Dyskinesia 57/153 37 124 (85-130) 93 (53-117) <0.001
Freezing of gait® 57/152 37 128 (112-130) 69 (47-101) <0.001
Turning hesitations* 58/150 38 128 (113-130) 69 (48-102) <0.001
Experienced falls 50/149 33 123 (90-130) 81 (44-113) <0.001
Experienced near falls 69/147 45 129 (111-130) 84 (52-115) <0.001
iif\‘i‘t?egs help from others in daily 42/153 27 124 (104-130) 59 (35-91) <0.001
Sex, women 62/152 41 Women Men 0.407

116 (52-130) 112 (77-130)

Possible score ranges: FACIT-F, 0-52 (higher = better); PE, 0-100 (higher = better); NHP-Pain, 0-100 (higher = worse); Walk-12G, 042 (higher = worse);
FES(S), 0-130 (higher = better).

2Mann Whitney U-test.

b As assessed by item 3 (“freezing”) of the FOGQsa (Freezing of Gait Questionnaire, self-administered version). Those scoring >1 were categorized as freezers.
€As assessed by item 6 (“turning hesitations”) of the FOGQsa. Those scoring >1 were categorized as having turning hesitations.

FACIT-F: the Functional Assessment of Chronic Illness Therapy-Fatigue scale; FES(S): the Swedish version of the Falls Efficacy Scale; NHP: the Nottingham
Health Profile; PD: Parkinson’s disease; SD: standard deviation; q1—q3: first and third quartiles.

TaBLE 2: Multiple linear regression with fear of falling (FES(S) scores) as the dependent variable among people with Parkinson’s disease®®.

Significant independent variables® B (95% CI) B P-value . Adjusted R* .
Stepwise change Cumulative
Walking difficulties (Walk 12-G) 1.7 (1.2,2.2) 0.55 <0.001 0.680 0.680
Fatigue (FACIT-F) 0.74 (0.26, 1.2) 0.22 0.003 0.023 0.703
Turning hesitations (item 6, FOGQsa) 11 (2.5,19.6) 0.15 0.012 0.014 0.717
Need help from others in daily activities 10 (0.96, 19) 0.13 0.030 0.010 0.727
Fluctuations —7.6 (=15, —0.48) -0.11 0.037 0.008 0.735

“For the regression analysis, scores were adjusted to be in the same direction: higher scores = more problems.

bIndependent variables in the analysis were fatigue (FACIT-F), age (years), PD-duration (years), pain (NHP), turning hesitations (item 6, FOGQsa:
dichotomized, 1 = turning hesitations), fluctuations (1 = yes), dyskinesia (1 = yes), freezing (item 3, FOGQsa: dichotomized, 1 = freezing), falls (1 = yes), near
falls (1 = yes), need help from others in daily activities (1 = yes), and walking difficulties (Walk12-G).

CListed by order of entry into the model (forward method).

B: regression coefficient; CI: confidence interval; 3: standardized regression coefficient.

rest attained assistance in reading or writing. The included
154 participants had a median FES(S) score of 114 (ql—q3,
69—130; min-max, 0—130) and 29% scored at maximum,
that is, 130. According to the dichotomous FOF-question,
45% (67 out of 149) perceived themselves as having FOF.
In addition, 76% (112/148) of the participants experienced
balance problems when standing or walking. Perceived PD
severity was rated as “moderate” by 96 participants and
ranged from “mild” (n = 43) to “severe” (n = 14).

Bivariate analyses are presented in Table 1. FES(S) scores
demonstrated the weakest correlation with age (r;, —0.24)
and the strongest (5, —0.82) with walking difficulties. Those
reporting the presence of motor fluctuations and dyskinesias
had significantly (P < 0.010) lower FES scores (i.e., more
FOF) than those who did not (Table 1). Needing help from
others in daily activities and experiencing FOG, turning
hesitations, prior falls or near falls were also associated with
more (P < 0.001) FOF (Table 1).
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TasLE 3: Explorative multiple linear regression with fear of falling (FES(S) scores) as the dependent variable among people with Parkinson’s

disease™.
Adjusted R?: 0.59 B (95% CI) B Povalue
Independent variables
Balance problems (item 6, Walk-12G)
Not at all Reference category
A little 3.6 (—6.3,13) 0.05 0.474
Moderately-extremely 26 (14, 38) 0.36 <0.001
Limited ability to climb stairs (item 5, Walk-12G)
Not at all Reference category
A little 6.8 (—3.4,17) 0.084 0.188
Moderately-extremely 27 (16, 37) 0.37 <0.001
Turning hesitations (item 6, FOGQsa) 21 (12, 30) 0.29 <0.001

“For the regression analysis, FES(S) scores (range, 0-130) were reversed (0 = better).

bIndependent variables (method: enter with manual backward deletion) were: “Have you been limited in your ability to climb up and down stairs?” (item 5,
Walk-12G), “Have you had problems balancing when standing or walking?” (item 6, Walk-12G), “Have you been limited in how far you are able to walk?”
(item 11, Walk-12G), turning hesitations (item 6, FOGQsa), and “Has your walking been slow?” (item 12, Walk-12G).

The original five response categories of Walk-12G were recoded before being entered in the model: “not at all,” “a little,” or “moderately-quite a bit-extremely.”
B, regression coefficient; CI, confidence interval; 3, standardized regression coefficient.

In the first regression model, there were signs of mul-
ticollinearity between PF and Walk-12G scores (data not
shown). PF was therefore omitted from the model in
favor of the Walk-12G. This was done because the Walk-
12G represents a more specific variable and exhibited a
somewhat better reliability than the PF (0.96 versus 0.93).
This resulted in a model with five significant independent
variables, explaining 74% of the variance in FES(S) scores
(Table 2). The strongest independent variable (as assessed
by the standardized regression coefficients, 3) was walking
difficulties, which alone explained 68% of the variance
in FES(S) scores. This was followed by fatigue, turning
hesitations, needing help from others in daily activities, and
motor fluctuations (Table 2).

In the second explorative regression model, specific gait
and balance items were entered as independent variables
(Table 3). In this model, the original five response categories
of Walk-12G items were recoded and entered as dummy
variables: “not at all” (reference category), “a little,” and
“moderately/quiete a bit/extremely,” that is, the three worst
categories were merged into one (due to skewed response
distributions). Two Walk-12G items were omitted from the
model: item 11 (“Have you been limited in how far you are
able to walk?”) due to signs of multicollinearity and item 12
(“Has your walking been slow?”) which was not significant.
The final model included three significant independent
variables explaining 59% of the variance in FES(S) scores
(Table 3). The two strongest independent variables were
(moderate to extreme) limitations in climbing stairs and
balance problems. The third significant independent variable
was turning hesitations.

4. Discussion

This study identified that walking disabilities contributed
the strongest to FOF (i.e., low fall-related self-efficacy) in

people with PD. That is, variations in self-rated walking
ability could account for a high proportion (68%) of the
variance in FES(S) scores. This is in line with previous studies
showing a relationship between FOF and clinical gait tests [5,
14, 22, 24]. Furthermore, a mixed method pilot study found
that FOF was universally reported in connection to everyday
walking [39]. Our results have important implications for
rehabilitation and suggest that walking difficulties should
be the main target in order to reduce FOE. Arguably, such
interventions may benefit from specifically targeting balance
problems, stair climbing, and turning hesitations. These
issues are of particular relevance for the physical therapist
within the interdisciplinary team.

The present finding of balance problems contributing
independently to FOF is in accordance with previous results
based on bivariate analyses [3, 14, 22]. It is noteworthy
that prior falls or near falls were not independently asso-
ciated to FOF when controlling for the other independent
variables, despite the highly significant bivariate relationship
demonstrated. This finding illustrates a major pitfall in re-
lying on bivariate analyses. However, we did not register
falls prospectively (as has been recommended [26]), and
our sample had a relatively low proportion of fallers. Still,
although further confirmatory studies are needed, our find-
ings suggest that focus primarily should be put on perceived
balance impairment rather than on fall prevention per se in
order to reduce FOE

Impaired balance is common among people with PD,
which is confirmed by the fact that 76% of the participants
in our study reported balance problems. This corresponds to
the finding of Schrag et al., who reported that 65% of peo-
ple with a PD duration of five years or more experience a
postural instability [40]. Although gait and balance training
are common in rehabilitation for people with PD, very
few studies have investigated the effects on FOE. Some stu-
dies reported improvements after training [41-44], but it
is unclear whether these were of clinical significance. In



Parkinson’s Disease

addition, none of these studies included a long-term fol-
lowup and all used different outcome measures, which limit
their comparability. Further studies are therefore warranted,
which are of importance since pharmacological treatments
have insufficient effects on gait and balance problems [45—
47]. In addition, although deep brain stimulation in the
subthalamic nuclei has been shown to positively influence
FOF [48, 49], it is a surgical option only eligible for a
minority of people with PD.

We identified turning hesitations to be independently
associated with FOF. While turning hesitations are related to
FOG, it is noteworthy that freezing was not associated with
FOF when controlling for the other independent variables in
the identified model, despite the highly significant bivariate
relationship demonstrated between FOF and FOG. This
further illustrates the pitfall in relying on bivariate analyses.
The present results suggest that turning hesitations should
be more specifically addressed than FOG per se in order to
reduce FOFE. Turning is in fact impaired in mild PD [50],
and rehabilitation clinicians (such as physical therapists)
should therefore consider this already early on. Furthermore,
moderate to extreme limitations in climbing stairs were also
independently associated with FOF, and a previous study
showed that stairs can cause considerable anxiety among
people with PD [39]. This suggests that stair climbing should
be considered more specifically both when assessing and
treating people with PD.

In addition to walking difficulties, our primary regression
model identified fatigue, need for help in daily activities,
and fluctuations as additional but relatively minor factors
associated with FOF. Although the contributions were small
(<2.3% for each of the variables), this is, as far as we know,
the first study showing that fatigue and motor fluctuations
may be associated with FOF in PD. These results support the
value of an interdisciplinary approach in the management
of FOF including, for example, an optimization of anti-PD
medications and efforts targeting independence in activities
of daily living.

There are some methodological concerns associated with
this study. All data were self-reported, and future studies
should consider including also clinical tests and assessments
in order to provide a more complete and detailed picture.
For example, “having balance problems when standing or
walking” (item 6, Walk-12G) is a coarse indicator of a
very complex issue. This item does not take into account
the complex interaction between the person, environment
and the activity at hand, and it cannot separate balance
problems in standing from those connected with walking.
Although this study considered a relatively broad variety of
aspects, we acknowledge that there may be additional aspects
influencing FOF in PD (e.g., cognitive problems, executive
dysfunctions, and environmental factors). In addition, our
sample was relatively limited and drawn from a university
clinic. It is unknown to what extent such a sample is rep-
resentative for the PD population at large, which may
influence the external validity of our findings. Finally, the
response rate of 68% may potentially have introduced a
bias, particularly since the study design did not allow for
a thorough analysis of responders versus nonresponders.

However, excluded responders did not differ from those
included with respect to sex, age, and PD duration, and the
prevalence of FOF found here (close to 50%) is in agreement
with that reported in other studies [2, 12—-16]. Nevertheless,
in order to gain a deeper understanding and reach firmer
conclusions, additional quantitative and qualitative work is
needed within this area.

5. Conclusions

This is to our knowledge the first study using multivariate
analysis to explore factors associated with FOF in people
with PD. The present results suggest that walking ability
is the primary target in order to reduce FOE Specifically,
balance, climbing stairs, and turning seem to be of particular
importance. Additional studies are warranted in order to
further improve our understanding of FOF and how to best
approach it in rehabilitation.

Acknowledgments

The authors wish to thank, Lars Forsgren, Mona Edstrom
and Birgitta Wikstrom for assistance with patient selection
and data collection. This study was funded by the Swedish
Parkinson Academy, the Swedish Research Council, the Rib-
bing Foundation in Lund, the Swedish Council for Working
Life and Social Research, and the Faculty of Medicine at Lund
University. It was accomplished within the BAGADILICO
(the Basal Ganglia Disorders Linnaeus Consortium) research
group at Lund University, Sweden, and within the context of
the Centre for Ageing and Supportive Environments (CASE)
and the Strategic Research Area Multipark, Lund University,
Sweden.

References

[1] S. Deandrea, E. Lucenteforte, F. Bravi, R. Foschi, C. La
Vecchia, and E. Negri, “Risk factors for falls in community-
dwelling older people: a systematic review and meta-analysis,”
Epidemiology, vol. 21, no. 5, pp. 658-668, 2010.

[2] B.R.Bloem, Y. A. M. Grimbergen, M. Cramer, M. Willemsen,
and A. H. Zwinderman, “Prospective assessment of falls in
Parkinson’s disease,” Journal of Neurology, vol. 248, no. 11, pp.
950-958, 2001.

[3] A. L. Adkin, J. S. Frank, and M. S. Jog, “Fear of falling and
postural control in Parkinson’s disease,” Movement Disorders,
vol. 18, no. 5, pp. 496-502, 2003.

[4] C.Peretz, T. Herman, J. M. Hausdorff, and N. Giladi, “Assesing
fear of failing: can a short version of the activities-specific
balance confidence scale be useful?” Movement Disorders, vol.
21, no. 12, pp. 2101-2105, 2006.

[5] M. K. Y. Mak and M. Y. C. Pang, “Balance self-efficacy deter-
mines walking capacity in people with Parkinson’s disease,”
Movement Disorders, vol. 23, no. 13, pp. 1936-1939, 2008.

[6] M. K. Y. Mak and M. Y. C. Pang, “Balance confidence and
functional mobility are independently associated with falls in
people with Parkinson’s disease,” Journal of Neurology, vol.
256, no. 5, pp. 742-749, 2009.

[7] L. E. Powell and A. M. Myers, “The activities-specific balance
confidence (ABC) scale,” Journals of Gerontology A, vol. 50, no.
1, pp. M28-M34, 1995.



[8] M. E. Tinetti, D. Richman, and L. Powell, “Falls efficacy as a

(11

(19

[23

(24

J

]

measure of fear of falling,” Journals of Gerontology, vol. 45, no.
6, pp. P239-P243, 1990.

M. E. Tinetti, C. F. Mendes de Leon, J. T. Doucette, and D. 1.
Baker, “Fear of falling and fall-related efficacy in relationship
to functioning among community-living elders,” Journals of
Gerontology, vol. 49, no. 3, pp. M140-M147, 1994.

M. E. Lachman, J. Howland, S. Tennstedt, A. Jette, S. Assmann,
and E. W. Peterson, “Fear of falling and activity restriction: the
survey of activities and fear of falling in the elderly (SAFE),”
Journals of Gerontology B, vol. 53, no. 1, pp. P43—P50, 1998.

L. Yardley and H. Smith, “A prospective study of the relation-
ship between feared consequences of falling and avoidance of
activity in community-living older people,” Gerontologist, vol.
42, no. 1, pp. 17-23, 2002.

A. C. Dennison, J. V. Noorigian, K. M. Robinson et al., “Falling
in Parkinson disease: identifying and prioritizing risk factors
in recurrent fallers,” American Journal of Physical Medicine and
Rehabilitation, vol. 86, no. 8, pp. 621-632, 2007.

M. Matinolli, J. T. Korpelainen, R. Korpelainen, K. A.
Sotaniemi, V. M. Matinolli, and V. V. Myllyld, “Mobility and
balance in Parkinson’s disease: a population-based study,”
European Journal of Neurology, vol. 16, no. 1, pp. 105-111,
2009.

M. H. Nilsson, A. M. Drake, and P. Hagell, “Assessment of
fall-related self-efficacy and activity avoidance in people with
Parkinson’s disease,” BMC Geriatrics, vol. 10, article 78, 2010.
M. H. Nilsson, G. M. Hariz, K. Wictorin, M. Miller, L.
Forsgren, and P. Hagell, “Development and testing of a self
administered version of the Freezing of Gait Questionnaire,”
BMC Neurology, vol. 10, article 85, 2010.

R. Camicioli and S. R. Majumdar, “Relationship between
mild cognitive impairment and falls in older people with and
without Parkinson’s disease: 1-year prospective cohort study,”
Gait and Posture, vol. 32, no. 1, pp. 87-91, 2010.

K. Robinson, A. Dennison, D. Roalf et al., “Falling risk factors
in Parkinson’s disease,” NeuroRehabilitation, vol. 20, no. 3, pp.
169-182, 2005.

M. R. Landers, A. Backlund, ]. Davenport, J. Fortune,
S. Schuerman, and P. Altenburger, “Postural instability in
idiopathic parkinson’s disease: discriminating fallers from
nonfallers based on standardized clinical measures,” Journal of
Neurologic Physical Therapy, vol. 32, no. 2, pp. 56—61, 2008.
M. K. Y. Mak and M. Y. C. Pang, “Fear of falling is
independently associated with recurrent falls in patients with
Parkinson’s disease: a 1-year prospective study,” Journal of
Neurology, vol. 256, no. 10, pp. 1689-1695, 2009.

W. C. Koller, S. Glatt, B. Vetere-Overfield, and R. Hassanein,
“Falls and Parkinson’s disease,” Clinical Neuropharmacology,
vol. 12, no. 2, pp. 98-105, 1989.

H. Brozova, J. Stochl, J. Roth, and E. Ruzicka, “Fear of falling
has greater influence than other aspects of gait disorders
on quality of life in patients with Parkinson’s disease,”
Neuroendocrinology Letters, vol. 30, no. 4, pp. 453—456, 2009.
F. Franchignoni, E. Martignoni, G. Ferriero, and C. Pasetti,
“Balance and fear of falling in Parkinson’s disease,” Parkinson-
ism and Related Disorders, vol. 11, no. 7, pp. 427-433, 2005.
A. A. Thomas, J. M. Rogers, M. M. Amick, and J. H. Friedman,
“Falls and the falls efficacy scale in Parkinson’s disease,” Journal
of Neurology, vol. 257, no. 7, pp. 1124-1128, 2010.

L. Rochester, A. Nieuwboer, K. Baker et al., “Walking speed
during single and dual tasks in Parkinson’s disease: which
characteristics are important?” Movement Disorders, vol. 23,
no. 16, pp. 2312-2318, 2008.

(25]

(32]

(33]

(38]

Parkinson’s Disease

W. R. G. Gibb and A. J. Lees, “The relevance of the Lewy body
to the pathogenesis of idiopathic Parkinson’s disease,” Journal
of Neurology Neurosurgery and Psychiatry, vol. 51, no. 6, pp.
745-752, 1988.

S. E. Lamb, E. C. Jorstad-Stein, K. Hauer, and C. Becker,
“Development of a common outcome data set for fall injury
prevention trials: the Prevention of Falls Network Europe
consensus,” Journal of the American Geriatrics Society, vol. 53,
no. 9, pp. 1618-1622, 2005.

P. Gray and K. Hildebrand, “Fall risk factors in Parkinson’s
disease,” The Journal of Neuroscience Nursing, vol. 32, no. 4,
pp. 222228, 2000.

K. Hellstrom and B. Lindmark, “Fear of falling in patients with
stroke: a reliability study,” Clinical Rehabilitation, vol. 13, no.
6, pp. 509-517, 1999.

S. B. Yellen, D. E Cella, K. Webster, C. Blendowski, and
E. Kaplan, “Measuring fatigue and other anemia-related
symptoms with the Functional Assessment of Cancer Therapy
(FACT) measurement system,” Journal of Pain and Symptom
Management, vol. 13, no. 2, pp. 63-74, 1997.

P. Hagell, A. Hoglund, J. Reimer et al., “Measuring fatigue
in Parkinson’s disease: a psychometric study of two brief
generic fatigue questionnaires,” Journal of Pain and Symptom
Management, vol. 32, no. 5, pp. 420-432, 2006.

J. E. Ware Jr. and C. D. Sherbourne, “The MOS 36-item short-
form health survey (SF-36). I. Conceptual framework and
item selection,” Medical Care, vol. 30, no. 6, pp. 473—-483, 1992.
P. Hagell, A. L. Tornqvist, and J. Hobart, “Testing the SF-36
in Parkinson’s disease: implications for reporting rating scale
data,” Journal of Neurology, vol. 255, no. 2, pp. 246—254, 2008.
J. C. Hobart, A. Riazi, D. L. Lamping, R. Fitzpatrick, and A. J.
Thompson, “Measuring the impact of MS on walking ability:
the 12-item MS Walking Scale (MSWS-12),” Neurology, vol.
60, no. 1, pp. 31-36, 2003.

J. Hobart, “The Multiple Sclerosis Impacts Scale (MSIS-29):
initial development; subsequent revision; lessons learned,” in
Quality of Life Measurement in Neurodegenerative and Related
Conditions, C. Jenkinson, M. Peters, and M. B. Bromberg, Eds.,
pp- 24-40, Cambridge University Press, Cambridge, UK, 2011.
S. Bladh, Swedish Walk-12G: validity and reliability in multiple
sclerosis and Parkinson’s disease, ML.S. thesis, Lund University,
Lund, Sweden, 2010.

S. M. Hunt, S. P. McKenna, J. McEwen, E. M. Backett, J.
Williams, and E. Papp, “A quantitative approach to perceived
health status: a validation study,” Journal of Epidemiology and
Community Health, vol. 34, no. 4, pp. 281-286, 1980.

P. Hagell, D. Whalley, S. P. McKenna, and O. Lindvall,
“Health status measurement in Parkinson’s disease: validity
of the PDQ-39 and Nottingham Health Profile,” Movement
Disorders, vol. 18, no. 7, pp. 773783, 2003.

J. Hobart and S. Cano, “Improving the evaluation of ther-
apeutic interventions in multiple sclerosis: the role of new
psychometric methods,” Health Technology Assessment, vol. 13,
no. 12, pp. 1-177, 2009.

D. Jones, L. Rochester, A. Birleson et al., “Everyday walking
with Parkinson’s disease: understanding personal challenges
and strategies,” Disability and Rehabilitation, vol. 30, no. 16,
pp. 1213-1221, 2008.

A. Schrag, Y. Ben-Shlomo, and N. Quinn, “How common are
complications of Parkinson’s disease?” Journal of Neurology,
vol. 249, no. 4, pp. 419-423, 2002.

B. D. Cakit, M. Saracoglu, H. Geng, H. R. Erdem, and L. Inan,
“The effects of incremental speed-dependent treadmill train-
ing on postural instability and fear of falling in Parkinson’s



Parkinson’s Disease

(43

[44]

(47]

disease,” Clinical Rehabilitation, vol. 21, no. 8, pp. 698-705,
2007.

A. Nieuwboer, G. Kwakkel, L. Rochester et al., “Cueing train-
ing in the home improves gait-related mobility in Parkinson’s
disease: the RESCUE trial,” Journal of Neurology, Neurosurgery
and Psychiatry, vol. 78, no. 2, pp. 134-140, 2007.

N. E. Allen, C. G. Canning, C. Sherrington et al., “The effects
of an exercise program on fall risk factors in people with
Parkinson’s disease: a randomized controlled trial,” Movement
Disorders, vol. 25, no. 9, pp. 1217-1225, 2010.

N. Smania, E. Corato, M. Tinazzi et al., “Effect of balance
training on postural instability in patients with idiopathic
parkinsong’s disease,” Neurorehabilitation and Neural Repair,
vol. 24, no. 9, pp. 826-834, 2010.

H. L. Klawans, “Individual manifestations of Parkinson’s
disease after ten or more years of levodopa,” Movement
Disorders, vol. 1, no. 3, pp. 187-192, 1986.

A. M. Bonnet, Y. Loria, and M. H. Saint-Hilaire, “Does
long-term aggravation of Parkinson’s disease result from
nondopaminergic lesions?” Neurology, vol. 37, no. 9, pp. 1539—
1542, 1987.

B.R. Bloem, D. J. Beckley, J. Gert Van Dijk, A. H. Zwinderman,
M. P. Remler, and R. A. C. Roos, “Influence of dopaminergic
medication on automatic postural responses and balance
impairment in Parkinson’s disease,” Movement Disorders, vol.
11, no. 5, pp. 509-521, 1996.

M. H. Nilsson, P. A. Fransson, G. B. Jarnlo, M. Magnusson,
and S. Rehncrona, “The effects of high frequency subthalamic
stimulation on balance performance and fear of falling in
patients with Parkinson’s disease,” Journal of NeuroEngineering
and Rehabilitation, vol. 6, no. 1, article 13, 2009.

M. H. Nilsson, S. Rehncrona, and G. -B. Jarnlo, “Fear of falling
and falls in people with Parkinson’s disease treated with deep
brain stimulation in the subthalamic nuclei,” Acta Neurologica
Scandinavica, vol. 123, no. 6, pp. 424-429, 2011.

P. Crenna, I. Carpinella, M. Rabuffetti et al., “The association
between impaired turning and normal straight walking in
Parkinson’s disease,” Gait and Posture, vol. 26, no. 2, pp. 172—
178, 2007.



