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Abstract

Background: There is limited knowledge concerning fall-related activity avoidance in people with Parkinson's
disease (PD); such knowledge would be of importance for the development of more efficient PD-care and
rehabilitation. This study aimed to examine how fall-related activity avoidance relates to a history of self-reported
falls/near falls and fear of falling (FOF) as well as to disease severity in people with PD.

Methods: Data were collected from 251 (61 % men) participants with PD; their median (min-max) age and PD
duration were 70 (45-93) and 8 (1-43) years, respectively. A self-administered postal survey preceded a home visit
which included observations, clinical tests and interview-administered questionnaires. Fall-related activity avoidance
was assessed using the modified Survey of Activities and Fear of Falling in the Elderly (mSAFFE) as well as by using
a dichotomous (Yes/No) question. Further dichotomous questions concerned: the presence of FOF and the history
(past 6 months) of falls or near falls, followed by stating the number of incidents. Disease severity was assessed
according to the Hoehn and Yahr (HY) stages.

Results: In the total sample (n=251), 41 % of the participants reported fall-related activity avoidance; the median
mMSAFFE score was 22. In relation to a history of fall, the proportions of participants (p < 0.001) that reported
fall-related activity avoidance were: non-fallers (30 %), single fallers (50 %) and recurrent fallers, i.e. = 2 falls (57 %).
Among those that reported near falls (but no falls), 51 % (26 out of 51) reported fall-related activity avoidance. Of
those that reported FOF, 70 % reported fall-related activity avoidance. Fall-related activity avoidance ranged from
24 % in the early PD-stage (HY I) to 74 % in the most severe stages (HY IV-V).

Conclusions: Results indicate that fall-related activity avoidance may be related to a history of self-reported
falls/near falls, FOF and disease severity in people with PD. Importantly, fall-related activity avoidance is reported
among those that do not fall and already in mild PD-stages (HY I-Il). Although further studies are needed, our
findings indicate that fall-related activity avoidance needs to be addressed early in order to prevent sedentary
behavior and participation restrictions.
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Background

Parkinson’s disease (PD) is a chronic progressive neuro-
degenerative disease that results in a gradual progression
of functional loss and disability due to motor symptoms
(i.e. tremor, rigidity, bradykinesia and postural instabil-
ity) as well as non-motor symptoms (i.e. fatigue, depres-
sion, sleep disturbance and cognitive dysfunction) [1, 2].
The severity of PD is most commonly described by using
the Hoehn and Yahr (HY) stages [3], which range from
stage I (unilateral involvement) to stage V (confinement
to bed or wheelchair unless aided). Since PD treatment
guidelines [4] often refer to disease severity, it is import-
ant to have a thorough understanding of how different
problems relate to the HY stages.

People with PD have an increased risk for falling as com-
pared to others of the same age [5]. In studies that used a
6-month recall period, the proportion of fallers ranged
from 24 to 67 % [5—7]. Falls have been identified as one of
the most disabling features of PD [5, 8]. Studies that in-
volved people with PD have shown that fear of falling
(FOF) predicts falls and/or near falls [6] as well as recur-
rent falls [9]. FOF negatively affects activities of daily living,
the level of physical activity [10, 11], health-related quality
of life [12] and participation in meaningful activities [13]. It
is plausible that the increased risk for falls and FOF could
induce fall-related activity avoidance in people with PD.

While there is an increased research attention towards
falls and FOF, less is known about fall-related activity
avoidance in people with PD [14-16]. The modified Sur-
vey of Activities and Fear of Falling in the Elderly
(mSAFFE) instrument targets self-rated activity avoid-
ance due to the risk of falling in relation to 17 activities
[17]. Previous PD-studies that used the mSAFFE re-
ported that “going out when it is slippery” and “going to
a place with crowds” were the two most commonly
avoided activities [14—16]. Two previous PD-studies
identified that fall-related activity avoidance was associated
with a history of previous falls and FOF; the latter assessed
by using a dichotomous question [15, 16]. However, none
of these studies reported in detail which activities that were
avoided among fallers and those reporting FOF. Moreover,
to the best of our knowledge, no study has yet investigated
how disease severity is related to fall-related activity avoid-
ance in people with PD.

It is also common that people with PD experience near
falls, which can be defined as “a fall initiated but arrested
by support from a wall, railing, other person, etc.” [18].
Using this definition, the proportions of people with PD
that report a history of near falls during a 6-month recall
period range from 35 to 45 % [6, 15, 19, 20]. Although pre-
vious studies have investigated near falls as a risk factor for
future falls [6, 21], they did not report how a history of near
falls may relate to fall-related activity avoidance in people
with PD.
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The aim of this study was to investigate how fall-related
activity avoidance relates to a history of self-reported falls/
near falls and FOF as well as to disease severity in people
with PD; a specific focus addressed which activities that
were avoided.

Methods

The current study used baseline data collected for the
project “Home and Health in People Ageing with PD”.
Further details regarding the design, inclusion and exclu-
sion criteria, recruitment process, ethical considerations,
procedure and data collection were published in a study
protocol [22].

Participants and recruitment

A sample of 653 participants (recruited from three hospi-
tals in Region Skane, Sweden) met the inclusion criterion
of being diagnosed with PD (G20.9) for at least 1 year.
Out of these, 216 individuals were excluded according to
the following criteria: difficulties in understanding/speak-
ing Swedish (n = 10), severe cognitive difficulties (n =91),
living outside Skane (n=58) or other reasons (n=57)
(e.g., hallucinations or a recent stroke). The exclusion of
participants due to severe cognitive difficulties was done
by specialist PD-nurses and screening of medical records.
Even if cognitive data was available in many cases, we did
not use a specific cut off score regarding global cognitive
functioning (e.g., Mini-Mental State Examination or the
Montreal Cognitive Assessment) for exclusion. We rather
relied on the clinical estimation of the patient’s capacity to
give informed consent or take part in the majority of the
data collection by the PD-nurse and additional informa-
tion in the medical records. That is, a potential participant
was excluded if not deemed to be able to give an informed
consent or partake in the majority of the data collection.
Among the remaining 437 individuals who were invited to
participate 157 declined, 22 were unreachable, two had
their PD diagnosis revised and one was excluded due to ex-
tensive missing data. For the present study, another four
participants were excluded due to: did not respond to any
of the self-administered questionnaires, someone else had
in fact responded and severe delays in responding. Accord-
ingly, the study sample consisted of 251 (61 % men) partic-
ipants; participant’s median (min-max) age was 70 (45-93)
years, and the PD duration was 8 (1-43) years. Descriptive
information of the total sample is provided in Table 1

Data collection and instruments

The data collection included a self-administered postal
survey followed by a subsequent home visit that involved
interview-administered questions and questionnaires, ob-
servations and clinical assessments. The data collection
was administered and performed by two trained project
administrators (experienced reg. occupational therapists).
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Table 1 Participant characteristics (N =251)
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Variable

Median (g1-g3) unless otherwise stated Missing value, n

Age (years)
Sex (men), n (%)
Education (elementary/higher secondary/university), n (%)
Social support (from partner/other than partner/none), n (%)
Living alone (yes), n (%)
PD duration (years)
PD severity (H&Y)
Freezing (FOGQsa item 3, dichotomized, yes), n (%)
Motor symptoms (UPDRS Ill)
Cognitive function (MoCA)
Depressive symptoms (GDS-15)
Fall-related activity avoidance (mSAFFE)
Fall-related activity avoidance (yes), n (%)
Fear of falling (yes), n (%)
Falls past 6 months (yes), n (%)
Falls past 6 months in relation to H&Y stages (yes), n (%)
|, n=50
I,n=72
I, n=67
V+V,n=62
Near falls past 6 months (yes), n (%)

Near falls past 6 months among non-fallers (yes), n (%)

70 (65-77) -
152 (61) -
86 (34)/81 (32)/84 (34) -
156 (62)/92 (37)/3 (1) -
66 (26) -
8 (5-13) -
3(2-3) -
139 (56 %) 3
30 (22-39) 4
26 (22-28) 6
2(1-4) 5
22 (18-31) 11°
102 41) 1
121 48) 1

141 (57) 3
51 (37) 2

q1-q3 first-third quartile, PD Parkinson’s disease, H&Y Hoehn & Yahr (1-5, higher = worse), FOGQsa self-administered version of the Freezing of Gait Questionnaire,
UPDRS Ill Unified Parkinson’s Disease Rating Scale (motor examination, 0-108, higher = worse), MoCA Montreal Cognitive Assessment (0-30, higher = better);
GDS-15 = Geriatric Depression Scale (0-15, higher = worse), mSAFFE modified Survey of Activities and Fear of Falling in the Elderly (17-51, higher = more avoidance);
*Those who scored >1 on item 3 of FOGQsa were classified as having freezing. PMissing value for total scores of mSAFFE

Fall-related activity avoidance and fear of falling (FOF)

The self-administered modified Survey of Activities and
Fear of Falling in the Elderly (mSAFFE) [17] addresses
fall-related activity avoidance in relation to 17 activities.
Each item (i.e. activity) has three response categories
(scored 1-3): never, sometimes, or always avoids. The total
mSAFFE score ranges from 17 to 51 (higher = worse). The
mSAFFE has been shown to be reliable and valid in people
with PD [15, 16]. In addition, two self-administered di-
chotomous (Yes/No) questions were used. One targeted
fall-related activity avoidance: “Do you avoid activities due
to a risk of falling?” whereas the other concerned FOF:
“Are you afraid of falling?”

Falls and near falls

An interview administered dichotomous (Yes/No) ques-
tion targeted the history of falls during the past 6 months.
If the participant answered yes, a subsequent question
concerned whether falls had occurred more than once
(Yes/No), including providing an estimate of how many
times. The European consensus definition of a fall was ap-
plied; “an event in which the respondent came to rest on

the ground, floor, or lower level” [23]. In this study, a per-
son was defined as a recurrent faller if reporting two or
more incidents. A self-administered question (Yes/No)
concerned experiences of near falls during the past
6 months, using the following definition: “a fall initiated
but arrested by support from a wall, railing, or other per-
son, etc.” [18].

Disease severity

Disease severity was assessed (in “on-state”) according to
HY [3], which includes five stages: HY I (unilateral in-
volvement only usually with minimal or no functional
disability); HY II (bilateral involvement without impair-
ment of balance); HY III (unilateral or bilateral + pos-
tural instability); HY IV (severely disabled; still able to
walk or stand unassisted); and HY V (confined to bed or
wheelchair unless aided).

Descriptive variables

Descriptive variables included age, sex, education, type
of social support, living alone or not, PD duration, freez-
ing of gait (FOG), motor symptoms, cognitive function,
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and depressive symptoms. The presence of FOG was
assessed by using item 3 (i.e., freezing) of the self-
administered version [24] of the Freezing of Gait Ques-
tionnaire [25] (FOGQsa); those who scored > 1 were clas-
sified as having FOG [15, 20, 26]. Assessments included
part III (motor symptoms) of the Unified Parkinson’s
Disease Rating Scale (UPDRS III) [27] and the Montreal
Cognitive Assessment (MoCA) [28]. Depressive symptoms
were assessed with the Geriatric Depression Scale
(GDS-15) [29].

Statistical analyses

Descriptive statistics were computed for all variables.
The findings are reported with medians and quartiles to
describe ordinal data (deviated from normal distribution,
except age) and frequencies and percentages to describe
group proportions. HY stage IV (n=56) and stage V
(n=6) were merged due to reasons of distribution.
Non-parametric tests (the Kruskal-Wallis test and/or
Mann-Whitney U-test for ordinal variables) or the Chi-
Square test for dichotomous or categorical variables were
used for sub-group comparisons. Initially, the Kruskal-
Wallis or the Chi-Square tests were used for comparisons
of more than two sub-groups. If the p-value then was stat-
istical significant, subsequent tests (Mann-Whitney tests
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or additional Chi-Square tests) were corrected for multiple
comparisons, using the Bonferroni Correction.

All p-values reported are based on two-tailed compari-
sons where applicable; the alpha level of significance was
set at 0.05; p-values were presented exactly except when
below 0.001. All statistical analyses were computed by
using SPSS v. 22 software for Windows (IBM Corpor-
ation, Armonk, NY, United States).

Results

In the total sample (n = 251), based on the dichotomous
question 41 % reported fall-related activity avoidance;
the median mSAFFE score was 22 (ranged from 17 to 50).
The highest proportions of participants avoided “Going
out when it is slippery” (74 %), “Reaching for something
above your head” (50 %), and “Walk a kilometer” (49 %)
(see Table 2).

Fall-related activity avoidance in relation to a history of
falls, near falls and fear of falling

Overall, the most frequently avoided activity (sometimes
or always avoided according to mSAFFE items) was “Going
out when it is slippery” (71-95 %). The second most fre-
quently avoided activity was “Go to a place with crowds”
for single fallers (52 %) and for those that reported near

Table 2 Activity avoidance (including a ranking order) according to mSAFFE items (N =251)

Response category, n (%)

Ranking (1-17), most

Would never avoid Sometimes avoid Always avoid  Sometimes + always

avoided ranked as 1

[tem (merged)

no.  Activity n (%) n (%) n (%) n (%)

1 Go to the shops® 152(62) 77 (31) 18 (7) 95 (38) 11
2 Clean your house? 146 (59) 83 (34) 18 (7) 101 (41) 8
3 Prepare simple meals® 187 (76) 54 (22) 5(2) 59 (24) 14
4 Go to the doctor or dentist” 208 (85) 32 (13) 6 (2) 38 (15) 17
5 Take a bath® 159 (65) 52 (21) 34 (14) 86 (35) 12
6 Take a shower® 194 (79) 45 (18) 8 (3) 53 (21) 15
7 Go for a walk? 147 (59) 85 (34) 16 (7) 101 (41) 9
8 Go out when it is slippery® 63 (26) 105 (42) 79 (32) 184 (74) 1
9 Visit a friend or relative® 171 (69) 68 (28) 8 (3) 76 (31) 13
10 Go to a place with crowds® 133 (54) 85 (34) 30 (12) 115 (46) 4
1M Go up and down stairs® 145 (58) 78 (32) 25 (10) 103 (42) 7
12 Walk around indoors® 199 (871) 44 (18) 4 (1) 48 (19) 16
13 Walk a kilometer® 126 (51) 67 (27) 53 (22) 120 (49) 3
14 Bend down to get somethingd 141 (57) 92 (37) 15 (6) 107 (43) 5
15 Travel by public transportd 145 (58) 64 (26) 39 (16) 103 (42) 6
16 Go out to a social event® 149 (60) 88 (36) 11 (4) 99 (40) 10
17 Reach for something above your head® 124 (50) 92 (37) 32(13) 124 (50) 2

mSAFFE modified Survey of Activities and Fear of Falling in the Elderly, each item (i.e. activity) has three response categories: never, sometimes or always avoid;

Top five avoided activities are marked in bold
“n =4 missing values, bn=5 missing, “n =6 missing and dn=3 missing
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falls but no falls (61 %). For recurrent fallers and those
reporting FOF, the second most frequently avoided activity
was “Reach for something above your head” (71 and 75 %,
respectively). For further details, see Table 3.

The extent of fall-related activity avoidance differed
significantly (p < 0.001) among those reporting no falls, a
single fall or recurrent falls (see Table 4); the median
mSAFFE score was 20, 25 and 28, respectively. Subsequent
Mann-Whitney U-tests (Bonferroni correction criterion
p<0.016) showed that fall-related activity avoidance
was significantly higher in recurrent fallers as compared
to the other two sub-groups. There was no statistical
significant (p =0.295) difference between those that
reported no falls and those that reported a single fall.
Moreover, the proportions of participants that re-
ported fall-related activity avoidance differed significantly
(p <0.001) among those that reported no falls (30 %), a
single fall (50 %) or recurrent falls (57 %). After Bonferroni
correction (p < 0.016), the proportions between those that
reported no falls versus recurrent falls were significantly
(p < 0.001) different (see Table 4).

Those that reported a history of near falls (but no falls)
reported significantly (p <0.001) more fall-related activ-
ity avoidance than those without such incidents; the me-
dian (q1-q3) mSAFFE score was 25 (19-33) versus 19
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(17-22). The corresponding proportions of participants
that reported fall-related activity avoidance were 51 ver-
sus 17 % (p < 0.001), (see Table 4).

Those with FOF reported significantly (p <0.001) more
fall-related activity avoidance than those without (median
mSAFFE score was 30 versus 19); the proportions of
participants that reported fall-related activity avoidance
were 70 versus 13 % (p < 0.001) (see Table 4).

Fall-related activity avoidance in relation to disease
severity

The extent of fall-related activity avoidance differed sig-
nificantly (p <0.001) in relation to disease severity (see
Table 4); the median (q1-q3) mSAFFE score ranged from
19 (17-25) in HY I to 32 (26-39) in HY stages IV-V.
Subsequent Mann-Whitney U-tests (Bonferroni correc-
tion criterion of p <0.0083) showed significant differ-
ences for all comparisons except between HY stages I
and IL. The proportion of participants that reported fall-
related activity avoidance was significantly (p < 0.001)
higher in the more severe disease stages; it mounted to
74 % in the most severe group. The subsequent compar-
isons were statistically significant (Bonferroni criterion
of p <0.0083), except between stages HY I and II and I
and III.

Table 3 Activity avoidance (mSAFFE items) in relation to a history falls/near falls, and fear of falling (N =251)

Falls past 6 months

Near falls* (but no falls) past Fear of fallingb

6 months

[tem No Single Rk Recurrent Rk No Yes Rk No Yes Rk
no.  Activity“ (sometimes + always avoided) n=141 n=38 n=72 n=288 n=>51 n=129 n=121

1 Go to the shops, n (%) 36 (26) 15(40) 10 44 (61) 5 14017 22 (43) 1 18 (14) 77 (65 6
2 Clean your house, n (%) 42 (31) 15(40) 9 44 (61) 6 17 (20) 25 (49) 8 28(22) 73(62) 11
3 Prepare simple meals, n (%) 19(14) 9(4) 14 31 (44 14 7 (8) 12 (24) 15 12 (9) 47 (40) 14
4 Go to the doctor or dentist, n (%) 17(12) 5013) 17 16(23) 17 6(7) 11 (22) 16 7 (5) 3127 17
5 Take a bath, n (%) 3929 13(34) 12 3448 12 16 (19) 23 (46) 10 23(18) 63(54) 12
6 Take a shower, n (%) 27 (200 5(13) 16 21(29 16 10 (12) 17 (33) 14 10(08) 43(36) 15
7 Go for a walk, n (%) 44 (32) 1642) 7 1(57) 9 17 (20 27 (53) 6 27 (21) 7462 9
8 Go out when it is slippery, n (%) 9 (70) 27 (71) 1 1(86) 1 5159 45 (88) 1 72 (56) 112(95) 1
9 Visit a friend or relative, n (%) 32(23) 12(32) 13 32 (44) 13 13 (15) 19 (38) 13 17.(13) 59 (50) 13
10 Go to a place with crowds, n (%) 52 (38) 20(52) 2 43 (60) 7 2124 31(61) 2 33(26) 82(69) 4
" Go up and down stairs, n (%) 50 (36) 15(39) 11 38(53) 10 25 (29) 25 (49 7 26 (20) 77 (65) 7
12 Walk around indoors, n (%) 17(12) 9(4) 15 22(31) 15 8(9) 9 (18) 17 1209 36@31) 16
13 Walk a kilometer, n (%) 56 (41) 19(50) 4 45 (63) 4 26 (30) 30 (59) 3 35Q27) 8((72) 3
14 Bend down to get something, n (%) 48 (35) 16 (42) 8 43 (60) 8 2429 24 (47) 9 31(24) 76(64) 8
15 Travel by public transport, n (%) 37(27) 20(52) 3 46 (64) 3 16(18) 21 (41) 12 24 (19) 79 (66) 5
16 Go out to a social event, n (%) 45(33) 19(50) 5 5 (49) 11 18 (21) 27 (53) 5 25(19) 74(62) 10
17 Reach for something above your head, n (%) 56 (41) 17 (45 6 51 (71) 2 27(3) 29 (57) 4 35(27) 89(75) 2

mSAFFE modified Survey of Activities and Fear of Falling in the Elderly, each item (i.e. activity) has three response categories: never, sometimes or always avoid;
the response categories sometimes and always are merged; Rk = Ranking order (1-17; 1 denotes the most avoided activity). Top five avoided activities

are marked in bold

2n =2 missing values, ®n = 1 missing and °n = 3-6 missing (For further details regarding missing data see footnote in Table 2
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Table 4 Fall-related activity avoidance in relation to a history falls/near falls?, fear of falling® and disease severity (N = 251)

Variable Fall-related activity avoidance
MSAFFE® Dichotomous question (yes)
median (q1-g3) p-value n (%) p-value
History of fall <0.001" <0.001*
No fall, n =141 20 (18-28)° 42 (30)°
Single fall, n=38 25 (17-31) 19 (50)
Recurrent falls (>1), n=72 28 (22-35)° 41 (57)
History of near fall <0.001 <0.001
No near falls or falls, n =88 19 (17-22)f 15(17)
Near falls, but no falls, n=51 25 (19-33)7 26 (51)
Fear of falling <0.001 <0.001
No, n=129 19 (17-22)f 17 (13)
Yes, n=121 30 (23-35)¢ 85 (70)
Disease severity, HY stages <0001” <0.001**
I, n=50 19 (17-25) 12 (24)
In=72 19 (17-24)° 14 (19)
I, n=67 23 (19-31)f 31 (46)
V+V, n=62 32 (26-39)° 45 (74)°

q1-q3 first-third quartile, mSAFFE modified Survey of Activities and Fear of Falling in the Elderly (17-51, higher = more avoidance), HY Hoehn and Yahr

(1-5, higher = worse)

*All subsequent unpaired comparisons showed a statistical significant difference (Bonferroni correction criterion of P < 0.016) except between no fall-single fall for
mSAFFE, and except between no fall-single fall and single fall-recurrent fall for dichotomous question
**All subsequent unpaired comparisons showed a statistical significant difference (Bonferroni correction criterion of P < 0.0083) except between HY I-Il for mSAFFE,

and except between HY I-Il and I-ll for the dichotomous question

?n =2 missing values, bn=1 missing, “n =11 missing, n=7 missing, °n =4 missing and =3 missing

Discussion

Our study suggests that people with PD with a history of
self-reported falls or near falls and FOF report signifi-
cantly more fall-related activity avoidance than those
without. Moreover, those that do not fall also report fall-
related activity avoidance. People with PD seem to avoid
activities that they presumably consider as being risky
(e.g., going out when it is slippery), which can be a
sound strategy. However, it is also common to avoid ac-
tivities such as walking 1 km or activities that involve
situations with large numbers of people (e.g., crowds
and public transport), indicating that people with PD
may be at risk for restricted participation in society. Al-
though fall-related activity avoidance seems to increase
with an increased severity of PD, it is noteworthy that it
is reported in HY stages I and II. Accordingly, this
suggests that fall-related activity avoidance needs to be
addressed early in order to prevent sedentary behavior
and participation restrictions.

As to the level of detail regarding activity avoidance as
assessed by mSAFFE, our findings extend those reported
by Rahman et al. [14]. That is, the present results add
more detailed knowledge regarding whether the partici-
pants sometimes or always avoid the activities and identify
which activities that are avoided if reporting falls, near falls
(but no fall) and FOF. To the best of our knowledge, this

is the first PD-study that reports such details of fall-
related activity as well as how it relates to PD severity. In
addition, as compared to previous PD-studies that used
the mSAFFE (n ranged from 20 to 130) [14-16, 30], our
study included the largest sample size.

In agreement with previous PD-studies [14-16], the
most frequently avoided activity due to the risk of falling
was “Going out when it is slippery”. In our total sample
the second most frequently avoided activity was “Reaching
for something above your head” whereas”Go to a place
with crowds” was noted in other PD studies [14—16]. In
our total sample “Go to a place with crowds” was ranked
fourth, while it was ranked as the second most commonly
avoided activity among single fallers, as well as among
those that reported near falls but no fall. Such discrepan-
cies among studies might be explained by methodological
differences regarding inclusion- and exclusion criteria, re-
cruitment procedures, sample characteristics and analysis
approaches.

It needs to be noted that the ranking order between
some items mirror only small differences and should there-
fore not be given unmotivated attention. For example, after
merging two response categories (sometimes, always
avoided), in the total sample there is only 1 % difference
between the activity ranked as 2 (“Reach for something
above your head”) and the activity ranked as 3 (“Walk a
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kilometer”). The important message here is that more than
one fifth of our participants reported that they always avoid
walking a kilometer due to the risk of falling, highlighting
the importance of addressing fall-related activity avoidance
in order to promote physical activity.

In the present study, fallers reported more fall-related ac-
tivity avoidance than non-fallers. This corroborates the
findings of previous studies using samples that targeted
people with PD [14, 16] as well as older community-living
people in general [31]. Fall-related activity avoidance was
related to FOF which is in accordance with a previous
PD-study that used a dichotomous FOF-question [16].
Importantly, a novel and interesting finding is that fall-
related activity avoidance is more prevalent and pro-
nounced among those that report near falls (but no falls)
as compared to those without any near falls or fall inci-
dents. In fact, our results show that participants without a
history of falls report fall-related activity avoidance. This
suggests that researchers and clinicians should pose ques-
tions not only about falls, but also about near falls, as well
as address whether people with PD report fall-related ac-
tivity avoidance, irrespective of whether they report fall in-
cidences. Moreover, our findings indicate that fall-related
activity avoidance is related to PD severity. An important
and novel finding is that people with PD report fall-
related activity avoidance already in HY stages I and II,
which suggests that fall-related activity avoidance needs to
be addressed early.

Based on the cross-sectional study design used in this
study we were not able to determine any causal directions
of the relationships investigated. With the ambition to fol-
low up our sample longitudinally [22], we will later on be
in a position allowing for further studies with the potential
to explore these intriguing dynamics. We acknowledge
that other variables than those investigated in the present
study may also be of interest. For example, Rahman et al.
considered four potential explanatory factors and found
that anxiety independently contributed to fall-related ac-
tivity avoidance [14]. Future longitudinal studies that use a
multivariate analysis should preferably consider a broad
variety of factors (e.g. motor and non-motor symptoms,
environmental aspects and personal factors) that may con-
tribute to fall-related activity avoidance in people with PD.
Turning to another study limitation related to the ques-
tions used in this type of studies, self-reported data are
subject to recall bias and might be influenced by either an
over- or under-estimation by the individual [32].

Conclusions

Fall-related activity avoidance seems to be related to a
history of self-reported falls/near falls, FOF and disease
severity in people with PD. Importantly, fall-related ac-
tivity avoidance is reported also among those that do not
fall and already in the early phases of PD. Our findings
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suggest that fall-related activity avoidance should be ad-
dressed early and irrespective of whether people with PD
report falls in order to prevent sedentary behavior and
participation restrictions. Further studies are needed that
use multivariate analysis and have a longitudinal design.

Acknowledgements

We acknowledge reg. nurses Jan Reimer, Susanne Lindskov and Eva Aronsson
who were involved in the selection of participants, and reg. occupational
therapists Malin Mejstad and Maya Kylén for the data collection effort.

This project was funded by the Strategic Research Area in neuroscience at Lund
University, Sweden (MultiPark), the Ribbingska Foundation in Lund, the Greta
and Johan Kock Foundation, Sweden, the Swedish Association of Persons with
Neurological Disabilities (NHR), Sweden and Norrbacka-Eugenia Foundation
Stockholm, Sweden. The study was conducted within the context of Centre for
Ageing and Supportive Environments (CASE) at Lund University, financed by
the Swedish Council for Working Life, Public Health and Welfare (Forte).

Availability of data and materials

All relevant data are within the manuscript. Raw data cannot be shared due
to the fact that longitudinal data collections are ongoing; no additional
supporting files are available. The data is stored at the Department of Health
Sciences, Lund University, Lund, Sweden.

Authors’ contributions

MK; SI, PO and MHN conceived and designed the study, which is a part of
the larger project “Home and Health in People Ageing with Parkinson’s
Disease” designed by MHN (principal investigator) and SI. MHN and SI
planned and monitored the data collection, data entry and quality control
processes. MK and MHN analyzed the data and drafted the initial manuscript,
which was subsequently reviewed by all authors. MHN and SI repeatedly
revised the article critically for important intellectual content. All authors read
and approved the final manuscript.

Competing interests

PO declares the following competing interest: PO has given lectures and
expert advice against honoraria for the following companies: AbbVie,
Britannia, Lundbeck, Nordic Infucare, Orion Pharma and TEVA. All other
authors declare no competing interests.

Ethics and consent to participate
The study was approved by the Regional Ethical Review Board in Lund, Sweden
(No. 2012/558), and all participants provided written informed consent.

Author details

'Department of Health Sciences, Lund University, PO Box 157, SE-221 00
Lund, Sweden. 2Departmem of Clinical Sciences, Lund University, Lund,
Sweden. *Department of Clinical Sciences, Section for Neurology, Skane
University Hospital, Lund, Sweden. 4Departmem of Neurology, Central
Hospital, Bremerhaven, Germany. *Memory Clinic, Skdne University Hospital,
Malma, Sweden.

Received: 30 September 2015 Accepted: 27 May 2016
Published online: 02 June 2016

References

1. Jankovic J. Parkinson’s disease: clinical features and diagnosis. J Neurol
Neurosurg Psychiatry. 2008;79(4):368-76. doi:10.1136/jnnp.2007.131045.

2. Chaudhuri KR, Schapira AH. Non-motor symptoms of Parkinson’s disease:
dopaminergic pathophysiology and treatment. Lancet Neurol. 2009;8(5):
464-74. doi:10.1016/51474-4422(09)70068-7.

3. Hoehn MM, Yahr MD. Parkinsonism: onset, progression and mortality.
Neurology. 1967;17(5):427-42.

4. Keus S, Munneke M, Graziano M, Paltamaa J, Pelosin E, Domingos J, et al.
European Physiotherapy Guideline for Parkinson’s disease. 2014,KNGF/
ParkinsonNet, the Netherlands.

5. Bloem BR, Grimbergen YA, Cramer M, Willemsen M, Zwinderman AH.
Prospective assessment of falls in Parkinson’s disease. J Neurol.
2001,248(11):950-8.


http://dx.doi.org/10.1136/jnnp.2007.131045
http://dx.doi.org/10.1016/s1474-4422(09)70068-7

Kader et al. BVIC Neurology (2016) 16:84

20.

21.

22.

23.

24.

25.

26.

27.

28.

Lindholm B, Hagell P, Hansson O, Nilsson MH. Prediction of falls and/or near
falls in people with mild Parkinson’s disease. PLoS One. 2015;10(1):¢0117018.
doi:10.1371/journal.pone.0117018.

Bryant MS, Rintala DH, Hou JG, Rivas SP, Fernandez AL, Lai EC, et al. The
relation of falls to fatigue, depression and daytime sleepiness in Parkinson’s
disease. Eur Neurol. 2012;67(6):326-30. doi:10.1159/000335877.

Michalowska M, Fiszer U, Krygowska-Wajs A, Owczarek K. Falls in Parkinson’s
disease. Causes and impact on patients' quality of life. Funct Neurol.
2005;20(4):163-8.

Allen NE, Schwarzel AK, Canning CG. Recurrent falls in Parkinson’s
disease: a systematic review. Parkinson’s Dis. 2013;2013:906274.
doi:10.1155/2013/906274.

Bryant MS, Rintala DH, Hou JG, Protas EJ. Relationship of Falls and Fear of
Falling to Activity Limitations and Physical Inactivity in Parkinson’s
Disease. J. Aging Phys. Act. 2014. doi:10.1123/japa.2013-0244

Ellis T, Boudreau JK, DeAngelis TR, Brown LE, Cavanaugh JT, Earhart GM,

et al. Barriers to exercise in people with Parkinson disease. Phys Ther.
2013;93(5):628-36. doi:10.2522/pt}.20120279.

Grimbergen YA, Schrag A, Mazibrada G, Borm GF, Bloem BR. Impact of falls
and fear of falling on health-related quality of life in patients with Parkinson’s
disease. J Parkinson’s Dis. 2013;3(3):409-13. doi:10.3233/jpd-120113.
Thordardottir B, Nilsson MH, Iwarsson S, Haak M. “You plan, but you never
know” - participation among people with different levels of severity of
Parkinson’s disease. Disabil Rehabil. 2014;36(26):2216-24. doi:10.3109/
09638288.2014.898807.

Rahman S, Griffin HJ, Quinn NP, Jahanshahi M. On the nature of fear
of falling in Parkinson’s disease. Behav Neurol. 2011;24(3):219-28.
doi:10.3233/ben-2011-0330.

Jonasson SB, Nilsson MH, Lexell J. Psychometric properties of four fear
of falling rating scales in people with Parkinson’s disease. BMC Geriatr.
2014;14:66. doi:10.1186/1471-2318-14-66.

Nilsson MH, Drake AM, Hagell P. Assessment of fall-related self-efficacy
and activity avoidance in people with Parkinson’s disease. BMC Geriatr.
2010;10:78. doi:10.1186/1471-2318-10-78.

Yardley L, Smith H. A prospective study of the relationship between feared
consequences of falling and avoidance of activity in community-living older
people. The Gerontologist. 2002;42(1):17-23.

Gray P, Hildebrand K. Fall risk factors in Parkinson's disease. J Neurosci Nurs.
2000;32(4):222-8.

Nilsson MH, Hariz GM, Iwarsson S, Hagell P. Walking ability is a major
contributor to fear of falling in people with Parkinson’s disease:
implications for rehabilitation. Parkinson’s Dis. 2012;2012:713236.
doi:10.1155/2012/713236.

Lindholm B, Hagell P, Hansson O, Nilsson MH. Factors associated with fear
of falling in people with Parkinson’s disease. BMC Neurol. 2014;14:19.
doi:10.1186/1471-2377-14-19.

Ashburn A, Stack E, Pickering RM, Ward CD. Predicting fallers in a
community-based sample of people with Parkinson'’s disease. Gerontology.
2001;47(5):277-81.

Nilsson MH, Iwarsson S. Home and health in people ageing with Parkinson’s
disease: study protocol for a prospective longitudinal cohort survey study.
BMC Neurol. 2013;13:142. doi:10.1186/1471-2377-13-142.

Lamb SE, Jorstad-Stein EC, Hauer K, Becker C. Development of a common
outcome data set for fall injury prevention trials: the Prevention of Falls
Network Europe consensus. J Am Geriatr Soc. 2005;53(9):1618-22.
doi:10.1111/j.1532-5415.2005.53455 x.

Nilsson MH, Hariz GM, Wictorin K, Miller M, Forsgren L, Hagell P.
Development and testing of a self administered version of the freezing of
gait questionnaire. BMC Neurol. 2010;10:85. doi:10.1186/1471-2377-10-85.
Giladi N, Shabtai H, Simon ES, Biran S, Tal J, Korczyn AD. Construction of
freezing of gait questionnaire for patients with Parkinsonism. Parkinsonism
Relat Disord. 2000,6(3):165-70.

Giladi N, Tal J, Azulay T, Rascol O, Brooks DJ, Melamed E, et al. Validation of
the freezing of gait questionnaire in patients with Parkinson’s disease. Mov
Disord. 2009;24(5):655-61. doi:10.1002/mds.21745.

Fahn S, Elton R. Members of the UPDRS development committee.
Unified Parkinson's disease rating scale. In: Recent developments in
Parkinson’s disease. 1987.

Nasreddine ZS, Phillips NA, Bedirian V, Charbonneau S, Whitehead V,
Collin I, et al. The montreal cognitive assessment, MoCA: a brief screening tool

29.

30.

31

32.

Page 8 of 8

for mild cognitive impairment. J Am Geriatr Soc. 2005;53(4):695-9.
doi:10.1111/j.1532-5415.2005.53221 x.

Sheikh J, Yesavage J. Geriatric depression scale (GDS): recent evidence
and development of a shorter version. In: Brink TL, editor. Clinical
gerontology: a guide to assessment and intervention. New York:
Haworth Press; 1986. p. 165-73.

Nilsson MH, Rehncrona S, Jarnlo GB. Fear of falling and falls in people
with Parkinson’s disease treated with deep brain stimulation in

the subthalamic nuclei. Acta Neurol Scand. 2011;123(6):424-9.
doi:10.1111/j.1600-0404.2010.01418.x.

Delbaere K, Crombez G, Vanderstraeten G, Willems T, Cambier D. Fear-
related avoidance of activities, falls and physical frailty. A prospective
community-based cohort study. Age Ageing. 2004;33(4):368-73.
doi:10.1093/ageing/afh106.

Coughlin SS. Recall bias in epidemiologic studies. J Clin Epidemiol.
1990;43(1):87-91.

Submit your next manuscript to BioMed Central
and we will help you at every step:

* We accept pre-submission inquiries

e Our selector tool helps you to find the most relevant journal

* We provide round the clock customer support

e Convenient online submission

e Thorough peer review

e Inclusion in PubMed and all major indexing services

e Maximum visibility for your research

Submit your manuscript at

www.biomedcentral.com/submit () BioMed Central



http://dx.doi.org/10.1371/journal.pone.0117018
http://dx.doi.org/10.1159/000335877
http://dx.doi.org/10.1155/2013/906274
http://dx.doi.org/10.2522/ptj.20120279
http://dx.doi.org/10.3233/jpd-120113
http://dx.doi.org/10.3109/09638288.2014.898807
http://dx.doi.org/10.3109/09638288.2014.898807
http://dx.doi.org/10.3233/ben-2011-0330
http://dx.doi.org/10.1186/1471-2318-14-66
http://dx.doi.org/10.1186/1471-2318-10-78
http://dx.doi.org/10.1155/2012/713236
http://dx.doi.org/10.1186/1471-2377-14-19
http://dx.doi.org/10.1186/1471-2377-13-142
http://dx.doi.org/10.1111/j.1532-5415.2005.53455.x
http://dx.doi.org/10.1186/1471-2377-10-85
http://dx.doi.org/10.1002/mds.21745
http://dx.doi.org/10.1111/j.1532-5415.2005.53221.x
http://dx.doi.org/10.1111/j.1600-0404.2010.01418.x
http://dx.doi.org/10.1093/ageing/afh106

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Participants and recruitment
	Data collection and instruments
	Fall-related activity avoidance and fear of falling (FOF)
	Falls and near falls
	Disease severity
	Descriptive variables

	Statistical analyses

	Results
	Fall-related activity avoidance in relation to a history of falls, near falls and fear of falling
	Fall-related activity avoidance in relation to disease severity

	Discussion
	Conclusions
	Acknowledgements
	Availability of data and materials
	Authors’ contributions
	Competing interests
	Ethics and consent to participate
	Author details
	References

