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Abstract

Background—~Physical inactivity may be the result of medical comorbidities. Inactivity itself
may also lead to important health consequences, especially in older patients. Essential tremor (ET)
patients may have a variety of physical and cognitive problems that could detrimentally impact on
level of physical activity. Yet, to our knowledge, there have been no studies of physical activity in
these patients.

Methods—Self-reported physical activity was assessed using the Physical Activity Scale for
the Elderly (PASE) in 100 ET cases (mean age 80.5 years) enrolled in a clinical study. Additional
clinical measures were the total tremor score, Montreal Cognitive Assessment (MOCA) score and
number of steps taken off of the straight line during tandem gait (a measure of balance).

Results—Lower PASE score was associated with older age, more tandem gait difficulty,
higher total tremor score and lower MOCA score (all p<0.05). In a linear regression model that
included total tremor score, MOCA score, number of steps off of the straight line during tandem
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gait, and age, higher total tremor score (p = 0.046) and more steps off of the straight line during
tandem gait (p = 0.014) were independently associated with reductions in physical activity.

Conclusions—Several of the motor features of ET (tremor and imbalance) are independently

associated with reductions in level of physical activity.
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1. Introduction

Physical inactivity may be the result of medical comorbidities. Conversely, it may in turn
lead to important health consequences, especially in elderly and frail patients [1]. Aside
from leading to reductions in lean muscle mass and strength, physical inactivity is a risk
factor for coronary heart disease, stroke, hypertension, and type 2 diabetes mellitus [2].
Level of physical activity is also a predictor of risk of mortality in the elderly [3]. Hence, in
the elderly, level of physical activity is a particularly important health metric.

The Physical Activity Scale for the Elderly (PASE) is a commonly used geriatric self-report
scale designed to assess physical activity of older individuals in epidemiological studies [4];
the scale has been used to study patients with cognitive impairment [5] as well as a range of
other chronic and progressive neurological disorders of the elderly (e.g., Alzheimer’s
disease, Parkinson’s disease [PD]) [5, 6]. To our knowledge; however, there have been no
similar studies of physical activity in patients with essential tremor (ET). Hence, there is a
curious gap in knowledge.

ET patients have a variety of physical problems that could impact on level of physical
activity. Kinetic tremor itself may interfere with upper limb use and function [7]. A mild
form of gait ataxia has also been described in ET, and this has been associated with loss of
confidence in balance, and greater propensity for near misses and falls [8-11]. ET patients
also have increased frailty compared to their counterparts without the disease [12]. Leaving
these motor issues aside, ET patients may also have more cognitive dysfunction than age-
matched controls [13-15]. Prior work has established that cognitive function is associated
with level of physical activity in the aged [16], with declines in cognition being associated
with more limited physical activity.

The goal of this study of ET patients was to examine the relationship between self-reported
physical activity and tremor severity, balance, and cognitive function. Our a priori
hypothesis was that level of physical activity in ET could co-vary as a function of each of
these common ET-related problems. There is a complex web of physical and cognitive
dysfunctions in many patients with ET, and it is hoped that analyses such as these will allow
us to begin to untangle some of the relationships and their broader consequences for the
patient.
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2. Methods
2.1. Study Design

Cases were enrolled in a longitudinal study of cognitive function in ET (Clinical
Pathological Study of Cognitive Impairment in Essential Tremor, NINDS RO1NS086736),
which commenced enrollment in July 2014. This goal of the study is to clinically and
pathologically characterize a cohort of ET patients using motor, neuropsychiatric, and
neuropsychological measures. Three assessments (baseline, after 18 months and after 36
months) are planned. For the current analyses, we included baseline data from the first 100
participants, enrolled from July 2014 to October 2015. Cases were recruited using an
advertisement posted on a study website and other websites (International Essential Tremor
Foundation) that listed the following eligibility criteria: 1. Diagnosis of ET, 2. 55 years old.
3. Did not have deep brain stimulation surgery for ET, 4. Willingness to perform study
measures and be a brain donor. The in-person assessment of clinical features, including
tremor, cognition, level of physical activity, and gait was conducted by trained personnel in
cases’ homes (see below). The cognitive test battery was designed by a neuropsychologist
(S.C.) specifically for the study. The Yale University and Columbia University Internal
Review Boards approved study procedures. Signed informed consent was obtained upon
enrollment.

2.2. Study Evaluation

To date, ET cases have enrolled from 37 US states. During the in-person assessment, a
trained research assistant (K.C., B.R., S.M.) administered a series of structured
questionnaires, which elicited data on demographic and clinical variables.

Self-reported physical activity was measured using the PASE [4]. This is a commonly used
and validated geriatric self-report scale designed to assess the physical activity of older
individuals. Six items assess leisure activities (e.g., walking, sports), 6 items assess
household activities (e.g. housework, gardening), and 1 item assesses paid or volunteer
employment. For leisure activities, the PASE asks individuals to indicate how frequently
(never, seldom, sometimes, often) and for how many hours each week (<1 hour, 1-2 hours,
2-4 hours, 4+ hours) they engage in the activities. For household activities, the PASE solicits
information about household activities in which individuals respond yes or no. Finally,
individuals are asked whether or not they work or volunteer outside their home (yes or no)
and what degree of physical activity is required at their work (mainly sitting, some walking,
handling of light materials, heavy manual work). The total PASE score is computed by
summation of weighted item scores combined in an algorithm [4]. The PASE scores range
from 0 to 360, with higher scores indicating higher physical activity levels [17].

The Activities-specific Balance Confidence Scale (ABC-6, range of total score = 0 [most
impaired] - 100 [no impairment]) was administered. The scale asks subjects to self-rate their
confidence in performing functional activities without losing balance or becoming unsteady,
assessing a range of 6 situation-specific activities (e.g., reaching on tiptoes for an object,
stepping on or off an escalator) [18]. During the assessment, the assistant also asked cases to
indicate how many falls they had had during the past year. Falls were defined as “an event
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which results in a person coming to rest inadvertently on the ground or supporting surface,
and other than as a consequence of a violent blow, loss of consciousness or sudden onset of
paralysis [19].”

Trained research assistants also administered a 4-hour neuropsychological test battery. We
selected tests for the neuropsychological test battery that required minimal motor activity so
as to reduce the chance that tremor would affect test scores. The battery included the
Montreal Cognitive Assessment [20], which is a general cognitive test, (MOCA, range = 0—
30 [higher reflects better cognition]) as well as measures of several cognitive domains,
including attention, memory, executive function, visuospatial ability, and language. Cases
also designated an informant, usually a close friend or relative, who participated in a short
semi-structured interview consisting of questions about each case’s behavior. In some cases,
an informant was not available. For several of the current analyses, we analyzed cognitive
scores that covered the domains of verbal memory and executive functioning. These
domains were selected based on their susceptibility to compromise in ET [21, 22] as well as
their reported response to physical activity. The memory scores included measures of
delayed verbal memory from the California Verbal Learning Test- 2 [23] and the Logical
Memory subtest of the Wechsler Memory Scales-Revised [24]. The executive function
scores included measures of phonemic fluency (total score) and sorting (total number of free
sorts) from the Delis Kaplan Executive Function Systems Test [25]. A composite score was
created for each domain by averaging the standardized scores for each measure within the
domain.

Cases also completed the Geriatric Depression Scale, a 30-item self-report measure of
depressive symptoms [26]. This is a self-administered measure of depressive symptoms
designed for use in older persons in which the subject answers yes/no questions regarding
symptoms of depression. Higher scores indicate more symptoms of depression. Scores of 10
and above reflect significant depression and scores of 20 or above reflect severe depression
[26].

A videotaped neurological examination was performed during the in-person assessment.
This included one test for postural tremor and five for kinetic tremor (e.g., pouring,
drinking) performed with each arm (12 tests total). A neurologist specializing in movement
disorders (E.D.L.) used a reliable [27] and valid [28] clinical rating scale, the Washington
Heights-Inwood Genetic Study of ET (WHIGET) tremor rating scale, to rate postural and
kinetic tremor during each test: (0 — 3). These ratings resulted in a total tremor score (range
= 0-36) [29]. The videotaped assessment also included an assessment of tandem gait. Each
case was asked to walk tandem (place one foot in front of the other touching toe to heel) and
the number of missteps during 10-steps was counted by the neurologist.

2.3. ET Diagnoses

Each ET patient had received a clinical diagnosis of ET from their treating neurologist. After
enrollment, ET diagnoses were then carefully re-confirmed (E.D.L.) using the videotaped
neurological examination and WHIGET diagnostic criteria (moderate or greater amplitude
kinetic tremor [tremor rating 2] during three or more tests or a head tremor, in the absence of
Parkinson’s disease, dystonia or another cause) [30]. These criteria have been shown to be

J Neurol Sci. Author manuscript; available in PMC 2017 July 15.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Louis et al. Page 5

reliable [27] and valid [29], and are used routinely in clinical and epidemiological studies of
ET [22, 31-33].

2.4. Cognitive Diagnoses

The cognitive test scores and informant interview informed a diagnostic case conference in
which trained experts (S.C., E.D.H.) assigned a Clinical Dementia Rating Score (CDR) [34]
to each case, and ultimately a cognitive diagnosis (normal cognition, mild cognitive
impairment, or dementia); cases with neuropsychological test impairment and a CDR 1 were
considered clinically demented whereas those with a CDR score <0.5 and impairment on
one test or less were considered normal.

2.5. Statistical Analyses

Data were analyzed in SPSS (Version 22) with standard summary measures presented (Table
1).

In bivariate analyses, we examined the associations between self-reported physical activity
(PASE score) and a range of demographic and clinical variables; these analyses used
Pearson’s correlation coefficients or Spearman’s correlation coefficients (when the variable
was not normally distributed) (Table 2).

Although we assessed balance in several ways (ABC-6 score, number of falls, tandem
steps), only the latter was an objective rather than self-report test. Hence, regression analyses
used this more objective metric.

We accounted for age effects in two ways. First, to adjust for the possible confounding
effects of age, we used a series of a linear regression models to examine the association
between the independent variables (i.e., total tremor score, number of steps taken off of the
straight line during tandem gait, or MOCA score in different models) and the dependent
variable (i.e., PASE score), adjusting for age. Second, since the age range of our sample was
very broad (55-95 years), and age was a major confounder, we repeated these regression
analyses using a subsample of cases whose age was more homogeneous, spanning a two-
decade period (65-85 years), excluding the youngest (<65 years) and the oldest (>85 years).
In this restricted sample, we also performed multivariate linear regression analyses in which
all three variables (total tremor score, number of steps taken off of the straight line and
MOCA score) were modeled along with age, as predictors of PASE score.

Using a more granular approach, we examined the score of each of the PASE items
separately, assessing its correlation with total tremor score, number of steps off of the
straight line during tandem gait, and MOCA score in 100 ET cases; these analyses used
Spearman’s correlation coefficients (Table 3).

We also divided total tremor score, number of steps off of the straight line during tandem
gait and MOCA score into tertiles, comparing PASE score (dependent variable) across
tertiles in linear regression models that adjusted for age (Table 4).
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Finally, extending our analyses of cognitive function beyond the MOCA, we also assessed
whether the executive function composite score and memory function composite score were
associated with reductions in physical activity (Pearson’s r).

3. Results

The 100 ET cases had a mean age of 80.5 years (range = 55-95); 98 of 100 were age 65 and
older. The mean total tremor score was 21.5; none had isolated head tremor. The mean age
of onset was 39.1 + 21.2 years (median = 40.0), and was <65 years in 95 (95%) cases.
Eighty-four cases had a tremor duration =3 years; only one had tremor duration <3 years and
an age of onset after 65 years. The median number of falls in the past year was 0.5, but
ranged from 0-30, and the median number of steps off of the straight line during tandem gait
was 6.0 out of 10 (range = 0-10). The mean MOCA score was 23.95 (range = 10-30) (Table
1).

In bivariate analyses, we examined the associations between lower self-reported physical
activity (lower PASE score) and a range of demographic and clinical variables (Table 2).
Lower self-reported physical activity was associated with older age, lower balance
confidence (ABC-6 score), more falls reported in the past year, and more tandem gait
difficulty (Table 2). It was also associated with more tremor on examination (higher total
tremor score) and lower MOCA score (Table 2).

Age was an important confounder to consider: older age was associated with PASE score
(see above), higher total tremor score (Pearson’s r = 0.24, p = 0.016), more steps off of the
straight line during tandem gait (Spearman’s r = 0.43, p < 0.001), and lower MOCA score
(Spearman’s r = -0.42, p < 0.001). To adjust for the possible confounding effects of age, we
used a linear regression model to examine the association between total tremor score and
PASE score (dependent variable) while adjusting for age. In that model, older age was
associated with reductions in physical activity (beta = -2.67, p = 0.001) whereas higher total
tremor score was only marginally associated with reductions in physical activity (beta =
-1.66, p = 0.15). A second linear regression model examined the association between
number of steps off of the straight line during tandem gait and PASE score. In that model,
number of steps off of the straight line (beta = —4.81, p = 0.002) and older age (beta = —2.086,
p = 0.007) were independently associated with reductions in physical activity. A third linear
regression model examined the association between MOCA score and PASE score
(dependent variable) while adjusting for age. In that model, older age was associated with
reductions in physical activity (beta = —2.37, p = 0.004) whereas lower MOCA score was
marginally associated with reductions in physical activity (beta = 2.68, p = 0.08).

Since adjustment may not ideally encapsulate the effects of a confounder, and in some
instances may give undue weight to the effects of these confounders, we used a second
approach. Since our sample was very heterogeneous with respect to age (55-95 years), we
performed additional analyses with a subsample of cases whose age was more homogeneous
(65-85 years), excluding the very young and the very old. This allowed us to additionally
account for any age effects. There were 71 cases in this analysis. In the first model, older age
was no longer associated with reductions in physical activity (beta = —1.23, p = 0.36)
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whereas higher total tremor score was significantly associated with reductions in physical
activity (beta = —2.56, p = 0.038). In the second model, older age was no longer associated
with reductions in physical activity (beta = -1.49, p = 0.21) whereas number of steps off of
the straight line during tandem gait was associated with reductions in physical activity (beta
=-5.16, p = 0.003). In the third model, older age was no longer associated with reductions
in physical activity (beta = —1.40, p = 0.29) whereas lower MOCA score was associated with
reductions in physical activity (beta = 3.39, p = 0.05).

In a model (71 cases) that simultaneously included MOCA score, total tremor score, number
of steps off of the straight line during tandem gait, and age (i.e., four independent variables),
we found that higher total tremor score (beta = -2.27, p = 0.046) and more steps off of the
straight line during tandem gait (beta = —4.45, p = 0.014) were each independently
associated with reductions in physical activity. In that model, neither MOCA score (beta =
0.52, p = 0.76) nor age (beta = —0.79, p = 0.51) were associated with physical activity.
Adding total number of prescription medications to this model did not change the results.
Adding the Geriatric Depression Scale score to another model did not change the results
either. Furthermore, excluding six cases who were clinically demented did not change the
results. When we restricted the sample to cases with CDR score = 0, the strongest predictors
of reduced physical activity were total tremor score and steps off of the straight line during
tandem gait.

Looking at a more detailed level, we examined the score on each of the PASE items
separately, to determine whether it correlated with total tremor score, number of steps off of
the straight line during tandem gait, and MOCA score (Table 3). While there were
differences, each of the three variables seemed to be associated with reductions in outdoor
gardening, lawn work or yard care, and moderate sport and recreational activities, although
some p values were only marginally significant (Table 3). Greater tandem gait difficulty and
greater cognitive impairment were also associated with reductions in strenuous physical
activities and home repairs (Table 3).

In addition to treating them as continuous variables (above), we also divided total tremor
score, number of steps off of the straight line during tandem gait and MOCA score into
tertiles. Individuals in the highest tertile of total tremor score had severe tremor (total tremor
score > 23), those in the highest tertile of tandem mis-steps had marked imbalance (7 or
more out of 10 steps off of the straight line), and those in the lowest MOCA tertile had
considerable cognitive impairment (MOCA scores <23) (Table 4). In these linear regression
analyses, which adjusted for age, we show that individuals in the extreme tertiles had PASE
scores that were very different (approximately one-half) of those of individuals at the other
extreme (Table 4).

Extending our analyses of cognitive function beyond the MOCA, we also assessed whether
the executive function composite score and memory function composite score were
associated with reductions in physical activity. More impaired executive function (executive
function composite score) was not associated with reductions in physical activity (Pearson’s
r =0.15, p = 0.15) but more impaired memory (memory function composite score) was
associated with reductions in physical activity (Pearson’s r = 0.22, p = 0.036).
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4. Discussion

The goal of this study was to determine whether severity of upper limb tremor, gait/balance
difficulty and cognitive difficulties are associated with a reduction in level of self-reported
physical activity in patients with ET. While each was associated with the PASE score (i.e.,
patients with more severe tremor, more balance difficulty, and more cognitive impairment
evidenced reductions in their physical activity, and this was independent of age), in the final
model, total tremor score and number of steps off of the straight line during tandem gait
were the best indicators of reduced level of physical activity. In other words, tremor and the
balance issues in ET are correlated with corresponding reductions in level of physical
activity.

From prior studies, we know that ET is associated with anxiety [35], depression [36], and
social phobia [37], as well as functional difficulties involving the upper limbs [7], greater
propensity for near misses and falls [10] and increased frailty [12]. The current data now
indicate that, independent of age, several of the features of ET also seems to be associated
with reductions in level of physical activity.

One limitation of this study should be emphasized. This was not a case-control study in
which we directly compared the level of physical activity in ET cases and a group of age-
matched controls. As a result, we cannot conclude that ET is associated with a reduction in
physical activity in comparison to age-matched controls. However, we can conclude that the
severity of upper limb tremor, imbalance and perhaps cognitive ability in ET are associated
with corresponding reductions in physical activity and that this is independent of advanced
age in these cases. That is, several of the motor features of ET (tremor and balance) are
independently associated with reductions in level of physical activity.

It is difficult to place these findings in context because of the dearth of similar studies. A
study of 948 normal older Mexican Americans of slightly older age than our sample (mean
age = 82.2 + 4.5 years) reported a mean PASE score of 78.5 + 61.6, which is similar to the
value of 79.6 £ 63.2, which we now report in ET [3]. Another study of 1,117 elderly men
(mean age = 78.2 + 5.3) reported a mean PASE that was approximately 135, which is higher
than ours [38]. However, we know of no other study of ET to which we can compare our
data. While a number of studies have been published on gait and balance in ET [19, 39] and
on functional activity [7, 40], examining the use of the hands during activities of daily living,
there has been no attendant study of level of physical activity.

We examined each of the PASE items separately, assessing its correlation with the three
factors of interest: total tremor score, number of steps off of the straight line during tandem
gait, and MOCA score. Each of these three factors seemed to be associated with reductions
in outdoor gardening, lawn work or yard care, and moderate sport and recreational activities.
Greater tandem gait difficulty and greater cognitive impairment were also associated with
reductions in strenuous physical activities and home repairs. None of these factors
influenced taking walks outside the home or hours/day walking.

What are the clinical implications of these findings? First, the gait and balance difficulty that
is present in ET, and which is often viewed as minor or of limited consequence [41], seems
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to be associated with reductions in level of physical activity. Similarly, the tremor of ET and,
to a lesser extent, the cognitive features, seem to be associated with level of physical activity.
Level of physical activity is an important health metric and a contributor to/predictor of
other morbidities. This metric may be important to monitor in clinical settings, particularly
in a frail and elderly patient population such as ET.

This study should be interpreted within the context of certain additional limitations. First,
the fact that the data were ascertained from a single time interval precludes direct inferences
about causality in the relationship between the variables of interest and physical activity.
Second, the sample size, 100 ET cases, is modest; nonetheless, a number of significant
differences were noted across a wide range of variables of a prioriinterest. Another clear
limitation is that physical activity was assessed with a self-report measure (PASE) rather
than an objective measure. In some studies, PASE scores correlate with objective measures
of energy expenditure; nonetheless this is not the case with all studies [42]. Despite this
limitation, the PASE is a standard and commonly-used measure in a wide range of research
contexts [4-6], having been employed in more than 150 studies of physical activity. Finally,
the mean age of our participants was 80.5 + 8.1 years. It would be of value to see whether
our findings could be generalized to a patient group that included young and middle-aged
adults.

This study had several strengths. These included (1) the prospective enrollment of study
subjects using a pre-specified study protocol (i.e., this was not a retrospective chart review),
(2) the use of a range of measures ranging from subjective (self-reported physical activity),
objective (number of steps taken off of straight line during tandem gait), and performance-
based-clinical assigned (total tremor score), (3) the simultaneous consideration of a number
of diverse contributors, both motor and non-motor, to physical activity, while adjusting for
other potential confounders such as age and use of prescription medications.

In summary, tremor and the balance issues in ET are correlated with corresponding
reductions in level of physical activity. Level of physical activity is an important health
metric and a contributor to/predictor of other morbidities. This metric may be important to
monitor clinically, particularly in a frail and elderly patient population.
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Highlights
Physical activity is an important health metric to monitor in elderly persons.
Lower physical activity can have assorted medical consequences.
Level of physical activity has not been studied among ET patients.

Tremor and imbalance correlated with reductions in level of physical
activity.

Several of the motor features of ET negatively impacted level of physical
activity.
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Table 1

Demographic and clinical characteristics of 100 ET cases

Current age in years

80.5 + 8.1 (55-95)

Female gender

55 (55.0%)

Education in years 158+34
Current smoker 2(2.0)
Ever smoker (past or current) 49 (49.0)
Family history of ET (self-report) 50 (50.0)

Age of onset of tremor in years

39.1+21.2 (1-83)

Takes daily medication for ET

58 (58.0)

Total number of prescription medications

5.9 + 4.4 (0-26)
Median =5.0

Total tremor score

215+ 5.8 (8.5-36)

ABC-6 total score

50.4 + 28.7 (0-95.5)

Number of falls in past year

1.8 + 3.7 (0-30)
Median = 0.5

Number of steps off of the straight line during tandem gait

5.6 + 4.0 (0-10)Median = 6.0

MOCA score 23.95 + 4.2 (10-30)
Median = 25.0
CDR Score ™
0 51 (63.8)
0.5 23 (28.8)
1 4 (5.0)
2 2(2.5)

Geriatric Depression Scale Score

7.4+59(0-28)
Median = 6.0

PASE score

79.6 % 63.2 (0-360)

Page 13

ABC-6 (Activities-specific Balance Confidence Scale), CDR (Clinical Dementia Rating Score), ET (essential tremor), MOCA (Montreal Cognitive

Assessment), PASE (Physical Activity Scale for the Elderly)

*
Data not available on some cases because there was no informant.
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Correlation of PASE score with demographic and clinical variables

Table 2

Page 14

| Correlation with PASE score or Mean + standard deviation PASE score

Current age in years

rp = =0.37, p < 0.001

Gender
Male

Female

85.8 +£66.9
74.4£60.0

p=0384

Education in years

ry=0.04, p=0.70

Current smoker

Yes 57.6+46.1
No 80.1+63.9
p=0624
Ever smoker (past or current)
Yes 752+515
No 83.7+72.6
p=0514
Family history of ET (self-report)
Yes 83.0+70.4
No 76.1+55.2
p=0594

Age of onset of tremor in years

ry=-0.01, p=091

Takes daily medication for ET
Yes
No

83.0 £66.8
75.0 £58.2

p=0544

Total number of prescription medications

r,=-0.19, p = 0.088

Total tremor score

rp=-0.21,p=0.038

ABC-6 total score

rp = 0.45, p <0.001

Number of falls in past year

ry=-0.26, p=0.01

Number of steps off of the straight line during tandem gait

ry=-0.42, p < 0.001

MOCA score

r,=0.31, p = 0.002

Geriatric Depression Scale Score

ry=-0.19, p=0.07
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rp = Pearson’s correlation coefficient
rs = Spearman’s correlation coefficient

a,
Student’s t test

ABC-6 (Activities-specific Balance Confidence Scale), ET (essential tremor), MOCA (Montreal Cognitive Assessment), PASE (Physical Activity
Scale for the Elderly)
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Table 3
Correlation of score on each PASE item with total tremor score, tandem gait, and MOCA score
PASE item Total tremor score Number of steps off of the MOCA score
straight line during tandem
gait
2. Take a walk outside your home or yard r=-0.12,p=0.26 r=-0.10, p=0.32 r=0.15,p=0.13
2a. Hours/day walking r=-0.20, p=0.10 r=-0.02, p=0.88 r=0.02,p=0.88
3. Engage in light sport or recreational activities such a r=-0.06, p=0.59 r=-0.16, p=0.12 r=0.12,p=0.24
bowling, golf...
3b. Hours/day engaged in light sport or recreational r=-0.44,p=0.18 r=-0.06, p=0.88 r=0.12,p=0.72
activities
4. Engage in moderate sport and recreational activities r=-0.22,p=0.03 r=-0.19, p =0.08 r=0.23, p=0.02
such as doubles tennis, ballroom dancing...
4b. Hours/day engaged in moderate sport and recreational r=-0.17, p = 0.65 r=0.03,p=0.94 r=0.49,p=0.15

activities

5. Engage in strenuous sport and recreational activities
such as jogging, swimming...

r=-0.10,p=0.34

r=-0.34, p=0.001

r=0.27,p = 0.006

and endurance such as lifting weights...

5h. Hours/day engaged in strenuous sport and recreational r=0.08,p=0.74 r=0.01, p=10.96 r=0.50, p=0.03
activities
6. Do exercises specifically to increase muscle strength r=-0.04, p=0.66 r=-0.12,p=0.26 r=0.10,p=0.32

6b. Hours/day doing exercises specifically to increase
muscle strength and endurance

r=-0.19, p=0.16

r=0.05p=0.75

r=-0.04,p=0.82

work, etc.

7. Light housework such as dusting or washing dishes r=-0.04,p=0.73 r=-0.25p=0.015 r=0.14,p=0.18
8. Heavy housework or chores such as vacuuming, r=-0.17, p = 0.085 r=-0.24,p =0.02 r=0.13,p=0.21
scrubbing floors, washing windows, carrying wood

9a. Home repairs like painting, wallpapering, electrical r=-0.067, p=0.51 r=-0.28, p = 0.006 r=0.22,p=0.03

9b. Lawn work or yard care, including snow or leaf
removal, chopping wood, etc.

r=-0.199, p = 0.047

r=-0.19, p = 0.06

r=0.27,p=0.007

9c. Outdoor gardening

r=-0.20,p=0.04

r=-0.37, p =<.001

r=0.32,p=0.001

9d. Caring for another person, such as children, dependent

spouse....

r=-0.04, p = 0.66

r=-0.27, p=0.008

r=0.10,p=0.32

All correlations coefficients are Spearman’s correlation coefficients. Bolded items are statistically significant with p < 0.05.

MOCA (Montreal Cognitive Assessment), PASE (Physical Activity Scale for the Elderly)
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PASE score by tertiles of total tremor score, tandem gait and MOCA score

Table 4

PASE score
Total tremor score tertile
1(<18.5) 113.2 +69.7
2 (19-23) 84.4+52.1
3(23.5-36) 58.6 + 44.0
p=0.006 *
p=0.007 "
Number of steps off of the straight line during tandem gait
tertile
1(0-1) 113.4 +59.3
2 (2-6) 83.0+45.3
3 (7-10) 62.8 +50.1
p=0.004 *
p=0.008 **
MOCA score tertile
1 (<23) 76.1 +53.7
2 (24-27) 747+765
3 (28-30) 119.7+75.9
p=0.066 *
p=007 "

*

Page 17

Linear regression model with dependent variable = PASE score. Model adjusts for age. Independent variable = tertile (including all three tertiles).

Hok

Linear regression model with dependent variable = PASE score. Model adjusts for age. Independent variable = tertile (only including highest vs.

lowest tertile).

MOCA (Montreal Cognitive Assessment), PASE (Physical Activity Scale for the Elderly)
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