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Abstract

Objective

To determine factors associated with future falls and/or near falls in people with mild PD.

Methods

The study included 141 participants with PD. Mean (SD) age and PD-duration were 68 (9.7)
and 4 years (3.9), respectively. Their median (q1—g3) UPDRS Ill score was 13 (8-18).
Those >80 years of age, requiring support in standing or unable to understand instructions
were excluded. Self-administered questionnaires targeted freezing of gait, turning hesita-
tions, walking difficulties in daily life, fatigue, fear of falling, independence in activities of
daily living, dyskinesia, demographics, falls/near falls history, balance problems while dual
tasking and pain. Clinical assessments addressed functional balance performance, retro-
pulsion, comfortable gait speed, motor symptoms and cognition. All falls and near falls were
subsequently registered in a diary during a six-month period. Risk factors for prospective
falls and/or near falls were determined using logistic regression.

Results

Sixty-three participants (45%) experienced >1 fall and/or near fall. Three factors were
independent predictors of falls and/or near falls: fear of falling (OR = 1.032, p<0.001)
history of near falls (OR = 3.475, p = 0.009) and retropulsion (OR =2.813, p = 0.035). The
strongest contributing factor was fear of falling, followed by a history of near falls

and retropulsion.

Conclusions

Fear of falling seems to be an important issue to address already in mild PD as well as ask-
ing about prior near falls.

PLOS ONE | DOI:10.1371/journal.pone.0117018 January 30, 2015

1/11


http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0117018&domain=pdf
http://creativecommons.org/licenses/by/4.0/

@'PLOS ‘ ONE

Prediction of Falls and/or Near Falls

the strategic research area for neuroscience at Lund
University (MultiPark), Sweden. None of the funders
had any role in the study design, data collection and
analysis, decision to publish, or preparation of the
manuscript. The study was accomplished within
BAGADILICO (the Basal Ganglia Disorders Linnaeus
Consortium) research consortium at Lund University,
Sweden, and within the context of the Centre for
Ageing and Supportive Environments (CASE) at
Lund University, financed by the Swedish Council for
Working Life, Public Health and Welfare (Forte).

Competing Interests: The authors have declared
that no competing interests exist.

Introduction

Postural instability is one of the cardinal signs of Parkinson’s disease (PD). People with PD are
particularly unstable backwards [1-3] which commonly is assessed by using the pull test. Sev-
eral versions of the pull test exist, of which the Nutt Retropulsion Test (NRT) with an unex-
pected shoulder pull (1 trial) has been preferred [4]. Besides being able to counteract an
externally applied perturbation, it is imperative to maintain balance while performing volun-
tary and self-generated movements in daily life [5]. That is, functional balance performance is
also of importance.

In the postural instability and gait difficulty (PIGD) subtype of PD, walking difficulties and
balance demanding activities may be affected already early on [6,7]. Gait and balance problems
in PD relate to both motor and non-motor features such as cognitive dysfunction [8]. These
problems are often aggravated while performing dual tasks [8], and walking difficulties have
been shown to be the strongest associated factor to fear of falling (FOF) in people with PD
[9,10].

Falls are one of the most disabling features of PD and occur in 35-90% of patients, among
whom 18-65% experience recurrent falls [11]. It is also common for people with PD to experi-
ence so called near falls [9,10,12-16], which occur also among those who do not fall (60-62%)
[12,13]. Previous studies have identified several risk factors for future falls in PD, such as freez-
ing of gait, balance and mobility problems as well as cognitive impairments and a history of
falls (e.g.[17-19]). To the best of our knowledge only one previous PD study included a history
of near falls (during the past 12 months) as an independent variable when investigating risk
factors for future falls [20]. Falls were however not registered prospectively as recommended
[21] but registered based on recall at a three-month follow-up. Although the study by Ashburn
et al. did not identify prior near falls as a risk factor [20], it has been suggested that near falls
may in fact be a precursor of an increased risk for future falls [22,23]. Near falls may therefore
be of specific importance in mild PD. Early detection of those at risk may facilitate preventive
means. The objective of this study was therefore to determine factors associated with future
falls and/or near falls in mild PD.

Methods
Ethics statement

The Regional Ethical Review Board in Lund, Sweden approved the study (Dnr 2011/768). All
participants gave written informed consent.

Participants

All people diagnosed with PD receiving care at a south Swedish university hospital during
2007-2012 were considered eligible for inclusion (n = 349). Exclusion criteria were age above
80 years old (n = 116), inability to stand without support (n = 22), unable to understand in-
structions (n = 14) or having severe comorbidity (n = 11). Of the remaining 186 potential par-
ticipants, 40 (16 women) declined participation. Those who declined did not differ
significantly (P>0.061, Mann—Whitney U test) from the 146 participants with respect to age
and PD duration.

Procedure and Instruments

Anti-parkinsonian medications were recorded from medical records. All participants were as-
sessed during an outpatient visit, which was scheduled at a time of day when the participant
usually reported to feel at best.
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Table 1. Descriptions of included self-administered questionnaires and clinical assessments.’

Cognition (MMSE)

Comfortable gait speed m/s
(10MWT)

Dyskinesia (item 32, UPDRS V)
Fatigue (FACIT-F)

Fear of falling (FES [26])

Freezing of gait (item 3, FOGQsa)
Functional balance (BBS)

Motor symptoms (UPDRS IlI)

Need help from others in daily
activities (PADLS)

Retropulsion (NRT)

Severity of disease (H&Y)

Turning hesitations (item 6,
FOGQsa)

Walking difficulties (Walk-12G)

Score range Dichotomized References
0-302 37
>0m/s 34

0 (none)—4 (76%—100% a day) No (0), yes (1-4) 36
0-522 28, 29
0-1302 30, 31
0 (never)—4 (always—whenever walking) No (0), yes (1-4) 24-26
0-56 2 5,34
0-108° 36

1 (no difficulties with day-to-day activities)—5 (extremedifficulties with day-to-day =~ No (1-2), yes (3— 32, 33
activities) 5)

0 (normal, may take 2 steps to recover)—3 (spontaneoustendency to fall or No (0), yes (1-3) 35
unable to stand unaided, test not executable)

I-v 3 38

0 (never)—4 (more than 30 seconds) No (0), yes (1-4) 24-26
0423 27

1 Additional dichotomous questions that were included targeted: history of falls, history of near falls, balance problems while dual tasking and pain.

2higher = better
Shigher = worse

BBS, Berg Balance Scale; FACIT-F, the Functional Assessment of Chronic lliness Therapy—Fatigue; FES(S), Falls Efficacy Scale (Swedish version);
FOGQsa, Freezing of Gait Questionnaire, self-administered version; H&Y, Hoehn & Yahr stage; MMSE, Mini Mental State Examination; NRT, Nutt
Retropulsion Test; PADLS, the Parkinson’s disease Activities of Daily Living Scale; UPDRS IlI, part Il (motor score) of the Unified Parkinson’s Disease
Rating Scale; UPDRS 1V, part IV (complications of therapy) UPDRS 1V, part IV (complications of therapy) was self-administered; 10MWT, 10-Meter Walk
Test; m/s, meters per second; Walk-12G, 12-item generic walking scale.

doi:10.1371/journal.pone.0117018.t001

First, the participants completed self-administered questionnaires targeting freezing of gait,
turning hesitations [24-26], walking difficulties in daily life [27], fatigue [28,29], FOF (concep-
tualized as fall-related self-efficacy) [30,31], and independence in activities of daily living
[32,33]. Further details are provided in Table 1.

All participants then self-rated their present motor status as “good/on”, “on with dyskine-
sias”, or “bad/off”. This was followed by clinical assessments (Table 1) administered by the
same physical therapist (BL). These were performed in the following order and targeted: func-
tional balance performance (Berg balance scale, BBS) [5,34]; retropulsion (Nutt retropulsion
test, NRT) [4,35]; comfortable gait speed (10-Meter Walk-test, I0OMW'T) [34]; motor symp-
toms (Unified Parkinson’s Disease Rating Scale, UPDRS part III) [34,36] and cognition (Mini-
Mental State Examination, MMSE) [37]. For descriptive purposes, severity of disease was as-
sessed according to Hoehn & Yahr stage (H&Y) [38].

Additional self-administered questions were then administered. These targeted demograph-
ic data (age, sex, disease duration) and the presence or absence of dyskinesia [36] (Table 1). In
addition, dichotomous questions (Yes/No) targeted history of falls during the past six months
(In the last six months, have you fallen in such a way that your body hit the ground?), history of
near falls (Are you ever close to falling, but you manage to grab on to something/someone at the
last minute so that your body does not hit the ground?), balance problems while dual-tasking
(Do you experience balance problems while standing or walking when doing more than one
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thing at a time, e.g. carrying a tray while walking?) and pain (Do you presently suffer from
pain?).

Prospective assessment of falls and near falls

By using a diary, participants were instructed to register all consecutive falls and near falls for
six months. At the outpatient visit, the definitions of a fall and a near fall were thoroughly de-
scribed to all participants. Falls were described and defined as “an unexpected event in which the
participants come to rest on the ground, floor, or lower level” [21]. Near falls were described and
defined as”a fall initiated but arrested by support from the wall, railing, other person etc.” [39].

In the diary, questions (Yes/No) clarified whether the incident was a fall or a near fall. The
question in relation to a fall was phrased as follows: “Did you fall in such a way that your body
hit the ground?” The corresponding question about a near fall incident was phrased: “Were you
close to falling, but managed to brace yourself at the last moment (e.g. grabbed on to someone, to
an object or the wall?”

All participants were telephoned monthly to ensure that registrations were completed ac-
cording to instructions. During the last telephone call, they were requested to return the diary
in a pre-stamped envelope.

Statistical analysis

Data were checked regarding underlying assumptions and described accordingly using IBM
SPSS version 21. Normally distributed interval/ratio level variables were described using means
and SDs. In other cases, medians (q1-q3) were used. Categorical variables were described
using n (%). The alpha level of significance was set at 0.05 (2-tailed). Anti-parkinsonian medi-
cations were expressed as daily levodopa equivalent (LDE) doses (mg/day) [40].

Logistic regression analysis was performed in order to establish risk factors for prospective
falls and/or near falls (dependent variable). Initially, simple logistic regression analysis was
used for factors (independent variables) that were considered potentially important for falls
and/or near falls. Variables that were significant at the alpha level of 0.2 were subsequently in-
cluded as independent variables in a multiple logistic regression analysis in order to identify
those independently associated with prospective falls and/or near falls. The <0.2 P-value
threshold was chosen in order to avoid leaving a confounding variable out. Both forward and
backward methods were used (Wald test). The final model was controlled for age and gender.

In order to facilitate comparisons with prior studies, we also explored factors associated
with prospective falls only (i.e. non-fallers and near falls only vs. fallers). The statistical proce-
dure was otherwise identical to the main analysis (see above).

Results

Five participants did not complete the prospective 6-month follow-up of falls and/or near falls
due to e.g. developing severe comorbidities. The final sample (n = 141; 97%) had a mean (SD;
min-max) age and PD duration of 68 (9.7; 35-80) and 4 (3.9; 0.1-17) years, respectively. Their
median (q1-q3) UPDRS III score was 13 (8-18). Further details are provided in Table 2.

At the time of assessments, 123 out of the 141 participants (87%) rated their motor status
as”on”, whereas 12 (9%) rated it as “on with dyskinesias”, and 6 (4%) rated it as”off”.

Prospective falls and/or near falls

During the 6-month follow-up, 63 out of 141 (45%) participants experienced at least one fall
and/or near fall. Forty-five out of 141 participants (32%) reported falls, of whom 26 (58%)
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Table 2. Sample characteristics (n = 141).

Age (years), mean (SD) 68 (9.7)
Female gender, n (%) 65 (46)
PD-duration (years), median (q1-g3) 2 (1-6)
Cognition (MMSE), median (q1—q3) 28 (26-29)
Motor symptoms (UPDRS Ill), median (q1-g3) 13 (8-18)
Dyskinesia (UPDRS IV, item 32), n (%) 2 @ 46 (33)
Severity of disease (H&Y), median (q1—q3) 2 (2-3)
Daily total levodopa equivalent (LDE) dose (mg), median (q1—q3) ° 400 (286—600)
Dopamine agonist use, n (%) 55 (39)
Functional balance performance (BBS), median (q1—q3) 53 (48-55)
Comfortable gait speed (10MWT, m/s), mean (SD) 1.14 (0.28)
Fatigue (FACIT-F), median (q1-g3) 39 (29.5-44)
Pain, n (%) 40 (28)
Walking difficulties (Walk-12G), median (q1—g3) 8 (4—19.5)
Fear of falling (FES[S]), median (q1—q3) * 118 (84—-129)
History of falls past 6 months, n (%) 34 (24)
History of near falls, n (%) 50 (35)
Balance problems while dual-tasking, n (%) © 68 (48)
Need help from others in daily activities (PADLS), n (%) " ¢ 13 (9)
Freezing of gait (item 3, FOGQsa), n (%) " © 58 (41)
Turning hesitations (item 6, FOGQsa) n (%) " 49 (35)
Retropulsion (NRT), n (%) ¢ 35 (25)

"One missing value
2Two missing values
3Four missing values

2ltem 32 of the UPDRS part IV. Those scoring >1 were categorized as having dyskinesias.

bDerived according to Tomlinson et al. (2010).

°Investigated with dichotomous question (Yes/No) “Do you experience balance problems while standing or
walking when doing more than one thing at a time, e.g. carrying a tray while walking?”

“Those scoring >2 on the PADLS were categorized as needing help from others in daily activities.

®ltem 3 (“freezing”) of the FOGQsa. Those scoring >1 were categorized as freezers.

fltem 6 (“turning hesitations”) of the FOGQsa. Those scoring >1 were categorized as having

turning hesitations.

9Scores >1 on the NRT were categorized as having retropulsion

BBS, Berg Balance Scale; FACIT-F, the Functional Assessment of Chronic lliness Therapy—Fatigue; FES
(S), Falls Efficacy Scale, (Swedish version); FOGQsa, Freezing of Gait Questionnaire, self-administered
version; H&Y, Hoehn & Yahr stage; MMSE, Mini Mental State Examination; NRT, Nutt Retropulsion Test;
PADLS, the Parkinson’s disease Activities of Daily Living Scale; PD, Parkinson’s disease; q1—q3, 15'-3
quartile; SD, standard deviation; UPDRS lll, part Il (motor score) of the Unified Parkinson’s Disease Rating
Scale; UPDRS 1V, part IV (complications of therapy), item 32; 10MWT, 10-Meter Walk Test; m/s, meters
per second; Walk-12G, 12-item generic walking scale.

doi:10.1371/journal.pone.0117018.t002

reported more than one fall (i.e. recurrent falls); on average they reported 5 falls (min-max,
2-12). In total, 44 participants (31%) reported near falls. Eighteen of those reported only near
falls whereas 26 also reported falls. Twenty-six out of the 44 (59%) reported more than one
near fall; they reported on average 11 near fall incidences (min-max, 2-45). The total number
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of all reported incidences was 452 (n = 63); 158 (35%) of those were falls whereas 294 (65%)
were near falls.

Predictors of prospective falls and near falls

Simple logistic regression analyses identified 16 independent variables associated with prospec-
tive falls/near falls at P<0.2 (Table 3). Table 4 summarizes the results when entering these in-
dependent variables into forward and backward logistic regression analyses controlling for age

and gender. Three significant independent predictors for prospective falls/near falls were

Table 3. Descriptive statistics and results from simple logistic regression analyses for potential predictors of future falls and/or near falls.

Independent variables'

Age (years) mean (SD)

Female gender, n (%)

PD-duration (years), median (q1—-g3)

Cognition (MMSE), median (q1-g3)

Motor symptoms (UPDRS Ill), median (q1-g3)
Dyskinesia (UPDRS IV item 32), n (%) 2
Balance (BBS), median (q1-g3)

Comfortable gait speed (10MWT) (m/s), mean (SD)
Fatigue (FACIT-F), median (q1—g3)

Pain, n (%)

Walking difficulties (Walk-12G), median (q1-g3)
Fear of falling (FES[S]), median (q1-g3)
History of falls past 6 months, n (%)

History of near falls, n (%)

Balance problems while dual-tasking, n (%)

Need help from others in daily activities (PADLS), n (%) °

Freezing of gait (item 3, FOGQsa), n (%) ¢
Turning hesitations (item 6, FOGQsa), n (%) ¢
Retropulsion (NRT), n (%) ©

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

2 One missing value
3 Two missing values

No falls or near fallsn =78 Falls and/or near fallsn = 63

66 (10.4)

30 (38)

2 (5-5)

28 (26-29) 2
11.5 (7—15)
22 (29) ®

55 (52-56)
1.24 (0.22)
41.5 (36-47)
15 (19)

6 (2-10)

127 (117-130) ®
9 (11.5)

13 (17)

26 (33)
1(1.3)2

19 (25) 2

16 (21) 2

11 (14)

70 (8.3)

35 (56)

4 (1-8)

27 (26-29)
18 (10-23)
24 (38)

50 (42-54)
1.02 (0.31)
31.5 (23-41)
25 (40)

17 (9-25)
88 (60-122) ®
25 (40)

37 (59)

42 (67)

12 (19)

39 (62)

33 (52)

24 (38)

@ Item 32 of the UPDRS part IV. Those scoring >1 were categorized as having dyskinesias.
b Those scoring >2 on the PADLS were categorized as needing help from others in daily activities.

¢ ltem 3 (“freezing”) of the FOGQsa. Those scoring >1 were categorized as freezers.
9 ltem 6 (“turning hesitations”) of the FOGQsa. Those scoring >1 were categorized as having turning hesitations.

¢ Scores >1 on the NRT were categorized as having retropulsion

Wald test

Simple logistic regression

analyses

OR (95% CI)

1.12 (1.03-1.22)
1.20 (1.01-1.42)
1.13 (1.07-1.2)
1.51 (0.74-3.07)
1.20 (1.11-1.30)
21.92 (5.3-90.44)
1.11(1.06-1.16)
2.76 (1.30-5.89)
1.12 (1.07-1,17)
1.03 (1.02-1.05)
5.04 (2.14-11.90)
7.12 (3.27-15.50)
4.00 (1.92-8.09)

17.88 (2.55-141.80)

4.96 (2.40-10.25)
4.19 (2.00-8.79)
3.75 (1.66-8.47)

P value

0.011
0.034
<0.001
0.255
<0.001
<0.001
<0.001
0.008
<0.001
<0.001
<0.001
<0.001
<0.001
0.006
<0.001
<0.001
0.001

BBS, Berg Balance Scale; FACIT-F, the Functional Assessment of Chronic lliness Therapy—Fatigue; FES(S), Falls Efficacy Scale, (Swedish version);
FOGQsa, Freezing of Gait Questionnaire, self-administered version; MMSE, Mini Mental State Examination; NRT, Nutt Retropulsion Test; PADLS, the

Parkinson’s disease Activities of Daily Living Scale; q1—q3, 153 quartile; SD, standard deviation; UPDRS I, part IIl (motor score) of the Unified

Parkinson’s disease Rating Scale; UPDRS 1V, part IV (complications of therapy), item 32; 10MWT, 10-Meter Walk Test; m/s, meters per second; Walk-

12G, 12-item generic walking scale.

doi:10.1371/journal.pone.0117018.t003
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Table 4. Multiple logistic regression model: prediction of future falls and/or near falls (n = 135)".

Independent variables? Wald P-value OR (95% Cl)

Age (years) 0.485 0.486 1.017 (0.969-1.067)
Female gender 1.735 0.188 1.792 (0.752—4.267)
Fear of falling (FES[S])® 14.254 <0.001 1.032 (1.015-1.049)
History of near falls 6.750 0.009 3.475 (1.358-8.893)
Retropulsion (NRT) 4.428 0.035 2.813 (1.073-7.373)

"Forward/backward method (Wald); Nagelkerke pseudo R-square: 0.450; Hosmer and Lemeshow test:

P = 0.438. The model was controlled for age and gender (italics in the table).

2Independent variables initially entered in the analysis were: age (years), gender, PD duration (years),
cognition (MMSE), motor symptoms (UPDRS part Ill), functional balance (BBS), 10MWT, (comfortable gait
speed), fatigue (FACIT-F), pain, walking difficulties Walk-12G, fear of falling (FES[S]), history of falls,
history of near falls, balance problems while dual tasking, need help from others in daily activities (PADLS),
freezing (FOGQsa, item 3), turning hesitations (FOGQsa, item 6), retropulsion (NRT).

3 Possible score range, 0-130; for the regression analysis, scores were adjusted so that higher scores =
more problems.

BBS, Berg Balance Scale; FACIT-F, the Functional Assessment of Chronic lliness Therapy; FES(S), Falls
Efficacy Scale, Swedish version; FOGQsa, Freezing of Gait Questionnaire, self-administered version;
MMSE, Mini Mental State Examination; NRT, Nutt Retropulsion Test; PADLS, the Parkinson’s disease
Activities of Daily Living Scale; PD, Parkinson’s disease; UPDRS lll, part lll (motor score) of the Unified PD
Rating Scale; 1T0MWT, 10-Meter Walk Test, m/s, meters per second; Walk-12G, 12-item generic

walking scale.

doi:10.1371/journal.pone.0117018.t004

identified: FOF (FES(S)), history of near falls, and retropulsion (NRT). Results were identical
for both forward and backward procedures.

Predictors of prospective falls

Simple logistic regression analyses identified 15 independent variables associated with prospec-
tive falls at P<0.2; the identified variables were the same as in Table 3 except for MMSE

(P =0.73). Four independent predictors for prospective falls were identified (OR, 95% CI):
pain (4.9, 1.8-13.5), history of near falls (3.3, 1.3-8.3), retropulsion (3.5, 1.3-9.4) and disease
duration (1.2, 1.0-1.3). Details from these analyses are available on request.

Discussion

This study comprehensively investigated contributing factors for experiencing future falls and/
or near falls in people mildly affected by PD. When using multivariate analyses, three contrib-
uting factors were identified. The strongest factor was FOF, followed by a history of near falls
and having retropulsion. That is, FOF seems to be an important issue to address already in
mild PD as well as asking about prior near falls. Our findings may thus have important clinical
implications since these aspects may not be addressed in those having mild PD. Although sev-
eral prospective studies have investigated contributing factors for experiencing future falls (e.g,
[17-20,41-44]) few included near falls as an independent or dependent variable [20]. This
study thus contributes to the body of knowledge since it is imperative to early on detect those
at risk in order to work proactively.

To the best of our knowledge, this is the first study presenting FOF as an independent asso-
ciated factor for experiencing future falls and/or near falls in people with mild PD, although it
has been identified as an independent risk factor for recurrent falls [11]. FOF in people with
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PD is also of importance since it is a major barrier to physical exercise [45]; it may cause activi-
ty avoidance, participation restrictions and social isolation [44,46,47] and is negatively associ-
ated with health-related quality of life [48]. Taken together, FOF should probably be
considered an integrate part of PD-assessments irrespective of disease severity.

The second strongest independent factor was a history of near falls. Although it has been
suggested that one should ask people with PD about prior near falls [12] a study by Ashburn
et al. did not support that near falls during the past year predicted future falls [20]. In that
study, near falls was defined as “occasions on which individuals felt that they were going to fall
but did not actually do so” [12]. Besides using a different definition, future falls were collected
based on retrospective recall covering a shorter period (3 months) than the prospective 6-
month follow-up used here. Our finding indicates that asking about prior near falls as defined
by Gray et al. [39] may be helpful in identifying persons with mild PD that are at risk for future
falls and/or near falls. Furthermore, it needs to be noted that during the 6-month follow-up,
the proportion of near falls incidences far outweighed that for falls (65% versus 35%).

We suggest that near falls deserve more attention in PD research to gain an increased
knowledge about associated factors, consequences and whether near falls is a precursor of falls.
The latter requires longitudinal studies. There might also be a need for studies of how to best
monitor and register near falls incidences.

In contrast to near falls, a history of falls was not identified as a risk factor for future falls
and/or near falls. This finding is in contrast to several previous studies (e.g. [18-20,42,44]. The
discrepancy might be due to that our dependent variable included both near falls and/or falls,
and that a history of near falls was included as an independent variable, which has not been the
case in previous studies. Another explanation might be that our sample represented relatively
mild PD. For example, the proportion of participants that prospectively reported falls (32%) is
lower compared to other prospective studies of falls in PD (range, 35-90%) [11]. However, in
another study that investigated falls prospectively in people with mild PD about 68% reported
fall [19]. Methodological aspects may also play a part in the number of falls reported. In the
study by Wood et al., each subject was given a set of weekly prepaid postcards to return for one
year. A fall report was followed up by telephone to outline the exact circumstances of the fall
event. If cards were not returned one week after their expected return date, this would also
prompt telephone contact [19].

Still, a history of near falls but not falls was identified as a risk factor when excluding near
falls from the dependent variable. This may indicate that near falls is a precursor of experienc-
ing future falls [22,23], suggesting that it may be more effective to ask about prior near falls
than actual falls if you aim at working pro-actively. Additional studies are needed to support or
refute the present findings and to understand the relationships between near falls and falls.

The third independent associated factor identified was retropulsion according to the NRT,
which was positive in 25% of our participants. In relatively mild PD, this might be seen as a sur-
prising finding. However, postural instability has been shown to be present already at diagnosis
[6] although it worsens with disease progression. The Sydney multicenter longitudinal study
reported that 34% demonstrated postural instability two years after diagnosis [7] which in-
creased to 71% after ten years [49]. In the present study, the reasoning for choosing the NRT as
a pull test is that it incorporates an unexpected shoulder pull and only one trial is performed;
this version of the pull test has been suggested to provide a more valid evaluation that reflects
everyday life situations [4].

Some methodological limitations and considerations need to be acknowledged. This study
involves people with mild PD but people being above the age of 80 years were not included.
Our findings may therefore not be applicable to very old people with mild PD. Although sever-
al independent variables were included, several other variables may contribute to the

PLOS ONE | DOI:10.1371/journal.pone.0117018 January 30, 2015 8/11



@' PLOS ‘ ONE

Prediction of Falls and/or Near Falls

occurrence of falls and near falls. Furthermore, some of the included variables that were not
shown to be independently associated with prospective falls/near falls were assessed by using
relative rough indicators. For instance, to capture those having mild cognitive impairments in
PD, the Montreal Cognitive Assessment (MoCA) has been suggested to be preferably to
MMSE [50,51]. In addition, several variables (e.g. dyskinesia, freezing of gait and turning hesi-
tations) were dichotomized, which may lead to loss of information. However, this was done for
reasons related to the distributional properties of item responses. We also acknowledge that
retrospective recall of near falls may be more problematic than for falls. In this study, no retro-
spective time frame was used and whether this influenced the results is unclear. Future studies
are needed to address the potential impact of using a retrospective time frame (e.g. six or twelve
months) in relation to history of near falls in people with PD.

Conclusions

This study identified three contributing factors for experiencing future falls and/or near falls in
people mildly affected by their PD. The strongest factor was FOF, followed by a history of near
falls and having retropulsion. That is, FOF seems to be an important issue to address already in
mild PD as well as asking about prior near falls. A history of near falls appears to be a stronger
predictor for future falls than a history of falls. This highlights the need for addressing near
falls in more depth in larger longitudinal studies including a broader range of PD severities.
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