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Abstract
Background—The objective of this study was to confirm whether an association between
handedness and the side of symptom onset exists and to evaluate the impact of this association on
specific clinical characteristics of Parkinson’s disease (PD).

Methods—1173 PD patients were identified from a clinical database. Patients with asymmetrical
onset (n=1015) were divided into those with dominant-side onset and those with non-dominant-
side onset, and the clinical characteristics of the two subgroups were compared.

Results—In our PD sample, 86.5% of patients presented asymmetrically. There was a significant
association between handedness and the side of the initial symptom; that is, the dominant side was
affected first in the majority of both left- and right-handed patients. Compared with patients with
non-dominant side onset, more patients with dominant-side onset presented with bradykinesia,
while fewer patients presented with gait difficulty. Patients with dominant-side onset were
diagnosed and began dopaminergic medication after a longer symptom duration than patients with
non-dominant-side onset. The only difference in Unified Parkinson Disease Rating Scale scores
between the two groups was in a subscore addressing dominant-hand tasks.

Conclusions—An association exists between the dominant hand and the side of the initial motor
symptom in PD. Whether the initial symptom occurs on the dominant or non-dominant side has
implications for the reported first symptom, the time to diagnosis and the time to dopaminergic
treatment initiation. The side of disease onset does not affect the severity of disease, as measured
by the Unified Parkinson Disease Rating Scale.

INTRODUCTION
Why the signs and symptoms of Parkinson’s disease (PD) frequently present asymmetrically
remains unclear.1 The largest study to characterise the asymmetry of PD found that the side
of the initial symptom and the dominant hand were independently associated with the more
affected side in asymmetrical disease.2 Smaller studies reported either no association or a
non-significant trend suggesting initial PD symptoms present more often in the dominant
hand.3–5 We undertook this study (1) to determine whether an association exists between the
dominant hand and the side of symptom onset in PD and (2) to characterise the clinical
features of PD for patients with symptoms beginning on their dominant or non-dominant
side. We hypothesised that patients with initial symptoms on their dominant side would seek
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diagnosis and treatment sooner than patients with initial symptoms on their non-dominant
side.

METHODS
Patients evaluated in our tertiary care clinic (1995–2008) and diagnosed as having idiopathic
PD by a movement disorders specialist were enrolled in a clinical database during their
initial visit (n=1267). After institutional review board approval, we retrospectively identified
1173 PD patients with complete data for sex, age at symptom onset, age at diagnosis, age at
clinical evaluation, handedness, initial motor symptom and site of initial motor symptom.
Patients specified their dominant hand as left or right. The examiner elicited the initial motor
symptom and recorded it as rest tremor, action tremor, bradykinesia, rigidity, balance
problem, dragging leg/shuffling, decreased arm swing, diminished facial expression, speech,
swallowing, dystonia, stooped posture, micro-graphia or other. In the same manner, the site
of initial motor symptom was recorded as head or neck, right arm, left arm, trunk or gait,
right leg, left leg or other. If the reported initial motor symptom or initial symptom site
applied to more than one category, the examiner selected the most fitting answer. Initial
motor symptoms were later reclassified as (1) tremor, encompassing both rest tremor and
action tremor; (2) bradykinesia, including micrographia; (3) rigidity, including decreased
arm swing; (4) gait difficulty, encompassing balance problems, dragging leg or shuffling,
and stopped posture; or (5) other, including diminished facial expression, speech problems,
swallowing difficulty and dystonia. The site of initial motor symptom was also later
reclassified as head/neck, right arm, left arm, trunk/gait, right leg, left leg or other.

The time to diagnosis was calculated as the difference between age at motor symptom onset
and age at diagnosis. Disease duration was calculated as the difference between age at
symptom onset and age at evaluation in our clinic. For a subset of patients with known dates
of L-dopa or dopamine agonist initiation, time to dopaminergic medication initiation was
calculated as the difference between age at symptom onset and age at dopaminergic
medication initiation.

A subset of patients completed parts I–III of the Unified Parkinson Disease Rating Scale
(UPDRS) at their initial visit. To adjust for disease duration, scores for each part of the
UPDRS were divided by the individual’s disease duration. This technique approximates the
disease deterioration rate.6–8 Using UPDRS items 20–26, we calculated a right-minus-left
difference score by subtracting left-handed values from right-handed values.2

Analytical approach
The first set of analyses focused on the effect of handedness (right vs left) on clinical
features of PD. The second set of analyses focused on differences in clinical features of PD
based on whether the onset of PD symptoms occurred in the dominant versus the non-
dominant side of the body. Continuous and frequency data were analysed with t tests and
two factor χ2 tests of association, respectively, with appropriate adjustments for multiple
comparisons. Proportional differences of interest were analysed with standardised z-ratios
with appropriate adjustments to the α value for multiple comparisons.

RESULTS
Characteristics of the overall sample

The majority (91.3%) of patients reported right-hand dominance. Males and females
comprised 61.1% and 38.9% of our sample, respectively. The mean age of onset was 58.1
years, with mean time to diagnosis occurring within 2 years of symptom onset (mean=20.7
months, SEM=0.7). The mean duration of disease at the time of evaluation was 7.1 years
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(±SD=5.6 years). The initial symptom was tremor in 59.2%, bradykinesia in 14.6%, rigidity
in 10.3% and gait difficulty in 11.0% of patients. The majority of patients (86.5%) presented
with unilateral symptoms. Of those, 85.3% experienced their initial symptom in an upper
extremity.

Age at symptom onset, age at diagnosis, time to diagnosis, gender ratios, asymmetry of
symptom onset and the pattern of initial symptoms did not vary as a function of handedness
(p>0.10). However, of patients with asymmetrical onset (n=1015), there was a significant
association between handedness and side of disease onset (χ2(1)=6.82, p<0.001). For right-
handed patients with asymmetrical onset, 56.5% experienced their first symptom on the
right side and 43.5% on their left side (proportional difference; z=5.62, p<0.001). For left-
handed patients with asymmetrical onset, 58% experienced their first symptom on the left
side and 42.0% on the right side (proportional difference; z=−2.11, p<0.05). Of the 1015
patients who experienced asymmetrical onset of PD motor symptoms, 575 (56.7%) had
initial symptoms on their dominant side, and 440 (43.3%) experienced initial symptoms on
their non-dominant side (proportional difference; z=5.99, p<0.001).

To determine the potential impact of this association, we created two subgroups, patients
with initial PD symptoms on their dominant side and patients with initial PD symptoms on
their non-dominant side. These groups were indistinguishable in their age at disease onset,
sex distribution, and mean disease duration (p>0.10). However, these subgroups showed
different patterns in reported initial symptom (table 1, χ2(4)=25.51, p<0.0001).

Contrary to our predictions, patients with initial symptoms on their dominant side tended to
be diagnosed after a longer duration of symptoms than patients with initial symptoms on
their non-dominant side (table 1). In a subset of 752 patients, 56.8% presenting with
dominant-side symptoms and 43.2% presenting with non-dominant-side symptoms, the
average time to dopaminergic medication initiation was 33.5 months for patients with
symptom onset in their dominant side compared with 27.3 months for patients with
symptom onset in their non-dominant side (t(750)=2.59, p=0.01).

A subset of PD patients with asymmetrical onset (n=909), 56.6% presenting with dominant-
side symptoms and 44.1% presenting with non-dominant-side symptoms, completed
UPDRS Parts I–III. This subset of patients displayed a similar gender ratio, age at onset and
disease duration compared with the larger sample. For this group, we verified that the
reported side of symptom onset was consistent with the right-minus-left difference score.
Patients who reported right-side symptom onset exhibited a greater right side motor
impairment (difference score=4.12 (±SD=4.36)), while patients reporting left-side symptom
onset exhibited a greater left-side motor impairment (difference score=−5.54 (±SD=4.88))
(t(907)=31.52, p<0.001). Subgroups based on dominant versus non-dominant side of PD
onset did not differ in mean UPDRS scores after adjusting for disease duration on an
individual basis (table 1). We examined a combined score of select UPDRS Part III items
generally performed with the dominant hand (eg, handwriting, cutting food/utensils,
dressing and hygiene), and as expected, patients whose first symptom appeared on their
dominant side reported a greater disability on activities that typically require engagement of
the dominant hand (t(907)=2.86, p=0.004).

DISCUSSION
Consistent with previous studies,2, 5 we found an association between handedness and the
side of symptom onset in PD. For the vast majority of patients, the reported side of symptom
onset corresponded with the more affected side as measured by the UPDRS Part III. Why
unilateral onset of PD symptoms is more likely to occur in the dominant hand currently
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lacks an explanation. One hypothesis is that the motor symptom asymmetry of PD may be
an epiphenomenon of underlying anatomical asymmetry. This idea is supported by evidence
from pathological studies 9, 10 and the asymmetry of drug-induced parkinsonism.11, 12

Importantly, the UPDRS scores (Parts I–III) of patients with dominant versus non-dominant-
side onset were indistinguishable after adjusting for disease duration. However, when we
analysed a subscore of Part II items primarily involving use of the dominant hand, we found
a significant difference between the dominant-side onset and non-dominant-side onset
groups. Contrary to our prediction, patients with dominant-side onset were diagnosed and
prescribed dopaminergic therapy later than patients with non-dominant-side onset. This
counterintuitive pattern might occur because patients with dominant-side onset identify
symptoms at an earlier, milder stage, before they are significant enough to prompt an
evaluation, allow definitive diagnosis and require pharmacological treatment. Comparison of
the two subgroups also revealed different patterns of initial symptoms. Specifically, patients
with dominant-side onset more often reported initial symptoms consistent with bradykinesia.
Conversely, patients with non-dominant-side onset more often reported gait difficulty. The
difference in initial symptom frequencies may reflect how symptoms are experienced in the
two groups. Patients with dominant-side onset may be more likely to report functional
impairment in an activity (eg, micrographia), whereas patients with non-dominant-side onset
may be relatively less sensitive to upper-extremity disability and first notice gait dysfunction
(eg, dragging leg). Since the majority of our patients were right-handed, mirroring the
population frequency, our findings for the dominant and non-dominant-side onset groups
may apply more to right-handed patients.

As in all studies that rely on patient report, this study was subject to recall bias, especially
for patients evaluated years after symptom onset. We also recognise that patients, in
reporting their first symptoms, may have overlooked earlier, milder motor symptoms in
favour of more apparent symptoms, such as rest tremor. Another limitation relates to the
method of obtaining handedness. We relied on self-report and did not assess degree of
handedness or mixed handedness. There were also limitations in our method of obtaining
certain disease features. In assessing the site of symptom onset, available choices did not
include bilateral limbs. This may in part explain the higher number of patients with
asymmetrical onset in our sample. Lastly, our classification of the initial motor symptom
differentiated bradykinesia or rigidity in a lower extremity from gait difficulty, arguably
overlapping categories. Notably, only a small number of patients (n=14) were categorised as
having bradykinesia/rigidity in a lower extremity.

In conclusion, the association between handedness and the side of PD symptom onset does
not appear to influence the severity or functional effect of the disease apart from obvious
effects on tasks associated with dominant-hand use. Unexpectedly, patients with non-
dominant-side onset were diagnosed and prescribed dopaminergic medication after a shorter
symptom duration than patients with dominant-side onset. To determine if the presentation
of PD is truly different depending on the side of onset will require future research in a group
of patients followed longitudinally shortly after symptom onset.
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Table 1

Characteristics of dominant and non-dominant-side onset groups

Patients with
asymmetrical onset
(n=1015)

Side of onset

p ValuesDominant (n=575) Non-dominant (n=440)

Age (years) at symptom onset, mean (SD) 57.3 (11.1) 57.1 (11.2) 0.86

Disease duration (mo), mean (SD) 87.2(68.2) 82.5 (66.8) 0.27

Time (mo) to diagnosis, mean (SD) 21.5 (25.4) 18.4 (21.4) 0.038

Initial motor symptom, n (%)

 Tremor 380 (66.1) 292 (66.4) 0.0001

 Bradykinesia 101 (17.6) 40 (9.1)*

 Rigidity 53 (9.2) 54 (12.3)

 Gait difficulty 23 (4.0) 40 (9.1)*

 Other 18 (3.1) 14 (3.2)

Patients with asymmetrical
onset and complete UPDRS
(Part I–III) scores (n=909)

Side of onset

p ValuesDominant (n=508) Non-dominant (n=401)

Corrected UPDRS Part I, mean 0.035 0.037 0.68

Corrected UPDRS Part II, mean 0.223 0.209 0.39

 Dominant hand subscore, mean 0.095 0.075 0.004

Corrected UPDRS Part III, mean 0.591 0.664 0.21

*
In individual comparisons, the percentages of patients initially presenting with bradykinesia and gait difficulty were significantly different in the

dominant and non-dominant-side onset groups (p<0.001).

Mo, months; UPDRS, Unified Parkinson Disease Rating Scale.
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