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1 Epidemiology, Diagnosis, 
and Pathophysiology 
of Parkinson’s Disease

Parkinson’s disease (PD) is a 
progressive neurological dis-
order of the central nervous 
system, caused by the degen-
eration of dopamine neurons 
within the basal ganglia. 
When roughly 80% of dopa-
mine has been depleted, defi-
cits in the motor neuron cir-
cuitry manifest in the cardinal 
symptoms of the disease, 
which include tremor, rigidity, 
bradykinesia or slow move-
ment, and postural instability. 
Proper identification and 
treatment of both motor and 
non-motor symptoms lead to a better overall quality of life, reduc-
ing stress incurred by both patient and caregiver. 
This chapter will provide an introduction to the historical promi-
nence of Parkinson’s disease, clinical and epidemiological charac-
terizations, the role of dopamine within the motor circuitry, and the 
pathophysiologic evidence.

Figure 1.1. Dr. James Parkinson.
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1.1 A BRIEF HISTORY OF PARKINSON’S DISEASE

James Parkinson (1755-1824) was a nineteenth century English 
physician and apothecary whose acute observations in neurology 
led to the official distinction of the disease which bears his name. In 
his 1817 “An Essay on the Shaking Palsy” [1], Parkinson described six 
cases of what had been previously classified as the “shaking palsy.” 
Parkinson detailed the gradual progression of disability marked by 
increasing tremor severity, deteriorating articulation, sleep distur-
bances, difficulty with self-feeding, as well as the inability to walk, 
write or use the bathroom without assistance. The symptoms of 
tremor, festination, and autonomic dysfunction were all previously 
thought to have been manifestations of separate pathological en-
tities. However, Parkinson conjectured that these symptoms were 
indicative of a single pathology, and highlighted the importance of 
being able to distinguish this disease from others that resemble it. 
Although Parkinson was the first to combine historical observations 
into an accurate description of the disease in the context of its car-
dinal features, it was not until some sixty years after his death that 
the French neurologist Jean-Marie Charcot attributed his name to 
the condition in 1884 [2].
Prior to the nineteenth century, few neurological signs and symp-
toms had been differentiated into distinct pathological etiologies [3]. 
Rather, physicians published their observations for others to consid-
er during practice. Parkinson’s diagnostic acumen in describing the 
“shaking palsy” allowed physicians to identify a neurological disease 
that had perhaps been detailed by numerous medical professionals 
for millennia. It is difficult to certify whether these previous descrip-
tions can be definitively classified as symptoms of Parkinson’s disease 
[4]. However, scholarly analyses suggest that these observations may 
in fact represent the earliest documentation of the myriad of clinical 
correlates that are characterized as “parkinsonism” [4].
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While James Parkinson was the first to put the symptoms of Parkin-
son’s disease together under a single diagnosis, he did give credit 
to earlier physicians as having recognized many of the individual 
symptoms. In his 1817 essay, James Parkinson cited numerous phy-
sicians that detailed several symptoms of the “shaking palsy” that 
he described, including action and rest tremor, as well as gait and 
speech disturbances [1]. Parkinson credited the Dutch physician 
Franciscus Sylvius de la Boe (1680), who along with the Dutch-Aus-
trian physician Gerard van Swieten, differentiated between involun-
tary tremor during voluntary actions and while at rest [3-5]. German 
physician Gaubius (1758) was also cited for his report on the clini-
cal triad of tremor, speech disturbance and festinating gait [6]. The 
French scientist Boissier de Sauvages also described muscular rigid-
ity and compulsive tremor in his 1768 volume of disease classifica-
tion: “the shaking limbs jump even when they are being supported, 
just as if they are being agitated, so that no relaxation is possible at 
all” [7]. Charcot is often cited for his distinction between rigidity and 
bradykinesia [8].

1.2 CLINICAL FEATURES OF PARKINSON’S DISEASE

There are four cardinal features of PD, which can be grouped under 
the acronym TRAP: Tremor at rest, Rigidity, Akinesia (or bradykine-
sia), and Postural instability [9]. Flexed posture and freezing (motor 
blocks) are also typical motor symptoms of PD [9]. In addition to the 
secondary motor symptoms described below, non-motor symp-
toms are common in PD patients and of critical importance during 
the management of the disease.
The onset of PD symptoms is typically insidious and asymmetric, 
worsening with age and disease severity. Since James Parkinson 
first described the constellation of PD symptoms that fall under 
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the clinical umbrella of “parkinsonism,” researchers have identified 
many new symptoms in association to the underlying degenera-
tion of dopaminergic and non-dopaminergic neurons. As dopa-
mine levels decrease over time, other neurotransmitter systems 
may become involved and induce the development of symptoms 
unrelated to decreased levels of dopamine. Collectively, the clinical 
spectrum of symptoms may be segregated into motor and non-mo-
tor symptoms.

Motor Symptoms

Motor symptoms are often the first to be observed in patients with 
PD [10]. Rest tremor, bradykinesia, rigidity and postural instability 
are clinical hallmarks of motor impairment in PD. These signs and 
symptoms are directly correlated to dopaminergic neuron loss in 
the striatum and substania nigra [11]. Secondary motor manifesta-
tions of PD include akathisia, decreased arm swing during walking, 
freezing phenomenon, ophthalmologic abnormalities (decreased 
blink rate, ocular surface tension, altered tear film, hallucinations, 
blepharospasm and decreased convergence, apraxia of eyelid 
opening, and limited upward gaze), as well as the re-emergence of 
primitive glabellar and palmomental reflexes [9,12-17].

Tremor
Tremor at rest is often the first observed symptom in PD and is dis-
tinguished from other forms of tremor (namely essential tremor) 
by its unilateral and supination-pronation nature, also known as 
“pill-rolling.” It has been reported that approximately 69% of pa-
tients with PD have rest tremor at disease onset, with 75% hav-
ing tremor during the course of their disease [18,19]. Studies have 
reported that degeneration of a subgroup of midbrain neurons is 
found in PD patients with significant tremor, but spared in PD pa-
tients without tremor [9]. Rest tremor in PD may at first be provoked 

Figure 1.2. Illustration of common motor symptoms in patients with 
Parkinson’s disease.
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by stress, but typically becomes less intermittent [11]. It eventually 
affects the contralateral limbs with advancing disease, although 
not typically to the same extent as in the original limb [11]. PD pa-
tients may also experience a form of delayed postural tremor called 
“re-emergent” tremor, elicited by asking the patient to outstretch 
their arms on a horizontal plane [20].
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