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R E S E A R C H  A R T I C L E

         Parkinson ’ s disease, fi rst described by James Parkinson in 

1817,  25   is a progressive neurodegenerative disorder of the 

substantia nigra, locus cereleus, caudate nucleus, puta-

men, and pallidum. Pathologically, there is loss of pigmented 

dopaminergic neurons and the presence of Lewy bodies. Th e 

cardinal motor features are bradykinesia, rigidity, tremor, and 

postural instability. Th e nonmotor features include mental 

health problems, dementia, sleep disturbance, autonomic dis-

turbance, and pain, all of which may occur early and can have 

implications for a pilot ’ s fi tness to fl y. 

 Th e incidence of Parkinson ’ s disease is 20 in 100,000 person 

years between 50 and 59 yr, rising to 90 in 100,000 person years 

between the ages of 70 and 79, giving a prevalence of 1% in 

those over 60 yr of age.  18   Th e onset is usually in the fi ft h to sev-

enth decades, but may be much earlier. Parkinson ’ s disease is 

about one and a half times more common in men than in 

women. Although inevitably progressive, the rate of progres-

sion is variable, with some subjects managing minimal symp-

toms for many years without signifi cant disability. Th is study 

examined the United Kingdom Civil Aviation Authority (UK 

CAA) experience of Parkinson ’ s disease and the aeromedical 

implications of the condition.  

 METHODS 

 Th e UK CAA database holds personal details, medical history, 

reports, results of investigations, and correspondence on all 

applicants and medical certifi cate holders from 1990 to 2015. A 

search of this database was performed using the diagnostic 

terms  ‘ Parkinson ’ s Disease ’  and  ‘ Parkinsonism ’  and 36 subjects 

were identifi ed. Two individuals were excluded for a diagnosis 

of benign familial tremor. Of the 34 remaining subjects, 15 were 

professional pilots (European Union Class 1 certifi cate holders) 

and 19 were private pilots (European Union Class 2 certifi cate 

holders). Each subject ’ s medical record was reviewed for gen-

der, age at symptom onset, time from fi rst symptoms to diagno-

sis, time from diagnosis to loss of medical certifi cation, and the 
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reasons for loss of certifi cation. Th is anonymized study did not 

require ethical approval.   

 RESULTS 

 Th e results for professional pilots are shown in     Table I   and for 

private pilots in     Table II  . Th e normal procedure is that the 

medical certifi cate of a pilot is temporarily suspended on decla-

ration of the diagnosis until a full certifi catory assessment has 

been undertaken by the regulator or the aviation medical exam-

iner. If the assessment is satisfactory, the suspension is lift ed 

and the pilot can regain certifi cation.         

 All of our subjects were men. For professional pilots, the 

mean time from onset of symptoms to diagnosis was 36 mo 

(4 – 168, median 18). However, in two commercial airline pilots, 

Parkinson ’ s disease was not diagnosed until 10 and 14 yr aft er 

the initial presentation of a resting tremor and these have 

skewed the mean, as illustrated by a median time of 18 mo. Th e 

mean age at diagnosis was 55 yr (37 – 66). Of the 15 professional 

pilots, 8 (53%) did not regain certifi cation; reasons included 

choosing not to reapply, being denied certifi cation due to the 

severity of the disease, starting unacceptable medication, and 

the development of unrelated cardiovascular pathology. For 

professional pilots, the mean interval from diagnosis to loss of 

certifi cation was 21 mo (0 – 93, median zero). 

 In private pilots, the mean time from onset of symptoms to 

diagnosis was 19 mo (0 – 39, median 17). Th e mean age at diag-

nosis was 59 yr (38 – 72). Of the 19 private pilots, 3 (16%) did 

not regain certifi cation; 2 chose not to reapply and 1 was denied 

certifi cation due to unacceptable medication. Th e mean inter-

val from diagnosis to loss of certifi cation was 37 mo (0 – 84, 

median 45). 

 Of the 34 subjects, only 2 pilots were recorded to have lost 

certifi cation due to disease progression. One was an airline 

pilot, with marked rigidity and bradykinesia that progressed to 

involve both upper limbs, who lost certifi cation at the age of 46, 

51 mo following the diagnosis. Th e other was a private pilot 

who had severe bradykinesia in the right hand, causing diffi  cul-

ties with writing and dexterity, leading to the loss of certifi ca-

tion 15 mo aft er the diagnosis at the age of 60. However, it is 

highly likely that those pilots who started unacceptable medica-

tion and those who did not reapply for medical certifi cation fol-

lowing the expiry of their medical certifi cates also did so due to 

disease progression. Th e last pilot in this series was assessed as 

recently as 3 mo ago. None of the 34 pilots were fl ying at the 

time of the study. 

 For over 20 yr, the UK CAA has only permitted the drugs 

amantidine and selegiline for the treatment of Parkinson ’ s dis-

ease in pilots on the basis of their side eff ect profi les. All other 

medication has been considered unacceptable. Of our 34 sub-

jects, 8 were disqualifi ed due to unacceptable medication. One 

private pilot had continued fl ying while taking levodopa and 

benserazide hydrochloride for 7 yr without declaring his medi-

cation to the CAA, which was eventually disclosed by his Gen-

eral Practitioner.   

 DISCUSSION 

 It should be noted that the database of a regulatory organization 

presents signifi cant problems for the analysis of medical infor-

mation, as data is not collected prospectively and oft en relies on 

information obtained from the subject or external medical 

reports. For this study, all relevant information was available 

except for three private pilots in whom it was not possible to 

determine when their symptoms fi rst occurred. All pilots were 

required to provide a medical report from a neurologist for a 

certifi catory assessment. 

 In our series, it is interesting that the time from the fi rst 

symptoms to diagnosis was longer in professional than in pri-

vate pilots; however, once a diagnosis has been made, the pro-

fessional pilots continued to fl y for a shorter period of time 

than the private pilots, despite there being similar age profi les 

in both groups. A possible explanation may be that profes-

sional pilots avoided a formal diagnosis for as long as possible 

 Table I.        UK CAA Experience, 1990-2015, Professional Pilots.  

  AGE AT DIAGNOSIS (yr)

TIME FROM FIRST SYMPTOMS 

TO DIAGNOSIS (mo)

TIME FROM DIAGNOSIS TO 

LOSS OF CERTIFICATION (mo) REASON FOR LOSS OF CERTIFICATION  

  37 46 22 Unacceptable medication: ropinarole 

 42 24 51 Disease progression 

 50 24 93 Did not reapply 

 53 18 0 Disease severity 

 53 12 0 Unacceptable medication: pramipexole 

 53 12 39 Did not reapply 

 54 122 75 Did not reapply 

 55 12 0 Disease severity 

 55 8 0 Unacceptable medication: ropinarole 

 56 10 14 Did not reapply 

 57 48 0 Did not reapply 

 59 168 26 Unacceptable medication: L-Dopa/carbidopa 

 61 4 0 Did not reapply 

 62 12 0 Did not reapply 

 66 19 0 Cardiovascular pathology  
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due to concerns regarding the potential implications for their 

careers. Following a diagnosis, a lack of confi dence perform-

ing the job and the psychological and fi nancial closure from 

claiming on loss of license insurance policies may have con-

tributed to the shorter times from diagnosis to loss of certifi -

cation in professional pilots than private pilots. However, such 

theories are speculative and should be made cautiously in 

view of the small number of subjects in each group. 

 Th e aeromedical concerns of Parkinson ’ s disease are the 

clinical features of the disease and the response to adverse 

eff ects from medication. Parkinson ’ s disease has a range of 

motor and nonmotor features. Th e cardinal motor features, all 

of which are aeromedically relevant, include tremor, rigidity, 

bradykinesia, and loss of balance and postural refl exes, which 

can affect dexterity, coordination, accuracy, and the speed 

of actions performed while fl ying. In addition, patients may 

develop soft , less distinct, monotonous speech and, in advanced 

cases, speech may become slurred and poorly articulated, 

potentially aff ecting their interaction with other pilots or with 

air traffi  c controllers. Th e nonmotor features are autonomic 

disturbance causing constipation, sweating abnormalities, sex-

ual dysfunction, sleep disorders, depression, anhedonia, psy-

chosis, and dementia.  17   In one study, the frequency of nonmotor 

features was reported as fatigue in 58%, anxiety in 56%, leg pain 

in 38%, insomnia in 37%, urinary urgency and nocturia in 35%, 

diffi  culty maintaining concentration in 31%, and depression in 

23%.  4   Another symptom that can be distracting is musculoskel-

etal pain, which has a prevalence of between 40 and 85%, caused 

by abnormal posture, rigidity, and akinesia and is usually more 

marked in the early morning.  5   Th ese nonmotor problems are 

most prevalent later in the illness, but may also occur early and 

their evaluation is an important part of the neurology assess-

ment. Although none of our pilots had nonmotor symptoms, 

there may have been an element of under-reporting by pilots 

due to concerns for their careers, as well as defi ciencies in the 

medical record. Th e commonest recorded clinical features in 

our pilots were bradykinesia, tremor, and rigidity. 

 Th ere is considerable variation in the rate of progression of 

the disease. Some patients are disabled early in the course of the 

disease, while others are not signifi cantly aff ected for many 

years. Th e longest period of time that a pilot returned to fl ying 

following a diagnosis was almost 8 yr in a professional pilot and 

7 yr in a private pilot and neither was on medication, while 

eight professional pilots and three private pilots were consid-

ered unfi t at the fi rst assessment due to the severity of the dis-

ease, demonstrating the wide variability of the condition. 

 Mild cognitive impairment may develop, usually as a late 

feature of the disease; however, studies have shown it can also 

occur in 24%  21   and 36%  9   of newly diagnosed patients. Charac-

teristic cognitive symptoms include slow mental processing, 

diffi  culty multitasking, and decreased attention or concentra-

tion, with defi cits in tasks that require planning  22   or responding 

to new stimuli,  3   all of which are critical in fl ying. It has been 

postulated that mild cognitive impairment may be a prodromal 

state to Parkinson ’ s disease dementia. Th e point prevalence rate 

of dementia in Parkinson ’ s disease is 40%  1   and this increases 

during the course of the disease, reaching 78% aft er 8 yr  2   and 

83% aft er 20 yr.  12   Evidence of cognitive impairment or demen-

tia is disqualifying for medical certifi cation. Th e most relevant 

test for cognitive impairment in pilots is a simulator check or 

medical fl ight test. None of our 34 pilots had evidence of cogni-

tive impairment and none had reported failure of simulator 

checks or medical fl ight tests, nor had colleagues or employers 

reported any concerns about performance, nor were there any 

reported aircraft  incidents. 

 Depression in Parkinson ’ s disease is common, occurring in 

about 30 – 40%  16 , 26 , 29   and is normally associated with greater dis-

ability and a rapid progression of motor symptoms. If suspected, 

depression rating scores should be performed and recommended 

screening tests include the Hamilton Depression Scale and the 

 Table II.        UK CAA Experience, 1990-2015, Private Pilots.  

  AGE AT DIAGNOSIS (yr)

TIME FROM FIRST SYMPTOMS 

TO DIAGNOSIS (mo)

TIME FROM DIAGNOSIS TO 

LOSS OF CERTIFICATION (mo) REASON FOR LOSS OF CERTIFICATION  

  38 0 3 Did not reapply 

 46 36 52 Did not reapply 

 49 NK 40 Did not reapply 

 51 39 52 Did not reapply 

 54 0 45 Did not reapply 

 55 12 60 Did not reapply 

 58 9 15 Disease progression 

 59 NK 52 Did not reapply 

 60 NK 0 Unacceptable medication: ropinarole 

 60 0 46 Did not reapply 

 63 36 84 Did not reapply 

 63 15 73 Unacceptable medication: L-Dopa/benserazide 

 63 27 15 Unacceptable medication: L-Dopa/benserazide 

 64 36 46 Did not reapply 

 64 36 2 Did not reapply 

 65 36 36 Unacceptable medication: L-Dopa/carbidopa 

 66 18 18 Did not reapply 

 71 0 0 Did not reapply 

 72 0 0 Did not reapply  

   NK: Not known.   
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Beck Depression Inventory.  28   Subsequently, if indicated, an 

assessment should be undertaken with a psychiatrist. In our 

series, no pilots reported symptoms of depression; however, there 

may have been a degree of both under-diagnosis and under-

reporting. Concurrent depression in a pilot with Parkinson ’ s dis-

ease is not compatible with medical certifi cation. 

 Psychosis is another reported complication of Parkinson ’ s dis-

ease and is characterized by visual hallucinations and delusions. 

Th e estimated prevalence ranges from 4 to 45 per 1000 Parkin-

son's disease patients,  13   but this is usually seen in advanced dis-

ease following prolonged treatment and is mainly due to chronic 

exposure to dopaminergic medication,  27   so this is not relevant in 

our pilot population, where these drugs are not permitted. 

 Parkinson ’ s Plus Syndromes are a heterogeneous group of 

neurodegenerative conditions distinct from Parkinson ’ s disease 

and include multisystem atrophy, progressive supranuclear palsy, 

parkinsonism-dementia-amyotrophic lateral sclerosis, cortico-

basal degeneration, and diff use Lewy body disease. Patients may 

be initially diagnosed with Parkinson ’ s disease in the early stages 

of these conditions and the diagnosis subsequently changed to 

one of the Parkinson ’ s Plus syndromes. One of our private pilots 

was originally diagnosed with Parkinson ’ s disease, but 2 yr later 

developed autonomic symptoms and the diagnosis was changed 

to multisystem atrophy. In view of their debilitating features, 

these syndromes are incompatible with medical certifi cation. 

 Th ere is no proven neuro-protective or disease-modifying 

therapy for Parkinson ’ s disease to date, so the goal of pharmaco-

logical management is to provide symptom control for as long 

as possible while aiming to minimize the adverse eff ects of the 

medication. Although there are many available drugs on the 

market which may be benefi cial, these all have side eff ects 

which should be considered in pilots operating in a safety criti-

cal role.     Fig. 1   shows the mechanism of action of the diff erent 

drugs we will consider.     

 Dopamine receptor agonists are either ergot-derived (bro-

mocriptine, cabergoline, pergolide) or nonergot derived 

(prami pexole, ropinirole, rotigotine). Th e ergot-derived medi-

cations are no longer in common clinical use due to the risk of 

retroperitoneal, pleural, and pericardial fi brosis. Th e side eff ects 

of dopamine receptor agonists include nausea, somnolence, 

dizziness, constipation, hallucinations, anorexia, and vomit-

ing.  7   Dopamine agonists can cause excessive daytime sleepi-

ness with an 8-yr prevalence of 54%.  11   Another particular 

concern is the risk of microsleeps or sleep attacks, which were 

fi rst described in patients treated with pramipexole or ropini-

role.  10   Th ese are sudden transitions from wakefulness to sleep 

without a warning prodrome. Th e prevalence of sleep attacks in 

patients treated with dopaminergic medications has been 

reported to be as high as 43%,  20   so these drugs are not accept-

able in pilots. Furthermore, up to 17% of patients treated with 

dopamine receptor agonists may develop impulse control dis-

orders, such as gambling, excessive eating, shopping, and 

hypersexuality,  32   which are more commonly seen in male 

patients with early onset disease. Any medication which may 

increase risk-taking behavior is incompatible with fl ying. Apo-

morphine is a dopamine receptor agonist administered sub-

cutaneously by infusion pump in patients with advanced 

Parkinson ’ s disease, so this drug is, therefore, not relevant in 

pilots. 

 Levodopa (L-Dopa) preparations combined with an extra-

cerebral dopa-decarboxylase inhibitor, for example L-Dopa 

with benserazide and L-Dopa with carbidopa, are the most 

eff ective symptomatic treatments for the motor symptoms of 

Parkinson ’ s disease. Although the dopa-decarboxylase inhibitor 

reduces the peripheral side eff ects of the L-Dopa, adverse eff ects 

can still occur and include dizziness, nausea, vomiting, and 

hypotension. Central side eff ects may also occur, including dys-

kinesia, dystonia, headache, hallucinations, and confusion. 

Th ere is also a risk of unpredictable motor fl uctuations due to a 

variable response, dose failures, and wearing-off  eff ects, result-

ing in changes in motor performance, mood, and cognitive 

eff ects, which makes these preparations unsuitable for certifi ca-

tion.  30   Somnolence is another possible side eff ect of particular 

concern. Th ese drugs are not usually chosen as fi rst line treat-

ment in younger patients due to the inevitable development of 

motor fl uctuations and dyskinesia aft er a short time period of 

time, 40% at 5 yr and 100% at 10 yr.  18   

 Catechol-o-methyl transferase inhibitors (C-OMT-I), such as 

entacapone and tolcapone, are only prescribed in conjunction 

with L-Dopa to smooth out motor fl uctuations and, therefore, 

these drugs are not relevant in the management of pilots. 

 Th e monoamine-oxidase-B inhibitors (MAOB-I) rasagi-

line and selegiline can provide some symptomatic benefi t as 

monotherapy in the early stages of the disease by inhibiting 

the breakdown of the patient ’ s own residual dopamine and 

without involving extraneous L-Dopa or dopamine ago-

nism.  14 , 19   Th ese drugs are usually well-tolerated with side 

eff ects that are mild and transient, so that once a pilot has 

been stabilized on a low dose, these are acceptable for fl ying. 

Rasagiline is preferred to selegiline because it is buccally 

absorbed and does not have a fi rst pass hepatic metabolism 

and the potential for amphetamine-like side eff ects. 

  
 Fig. 1.        Mechanism of action of medication for Parkinson ’ s Disease. C-OMT-I: 

catechol-o-methyl transferase inhibitor; MAOB-I: mono amine oxidase B inhibi-

tor; DD: dopamine decarboxylase; DDI: dopamine decarboxylase inhibitor; 

L-Dopa: L-dihydroxyphenylalanine; D-Dopa: D-dihydroxyphenylalanine; BBB: 

blood brain barrier.    
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 Amantadine, originally developed as an antiviral agent for 

infl uenza A, is thought to act by promoting dopamine release 

from presynaptic fi bers and blocking the reuptake of dopamine. 

It may provide some short-term relief of the symptoms of mild, 

early-stage Parkinson's disease. Possible side eff ects include 

nausea, dizziness, and livedo reticularis; however, these are usu-

ally mild, transient, and dose-dependent, so that once stabilized 

on a low dose this drug is acceptable in pilots.  31   

 Anticholinergic (muscarinic) drugs, such as orphenadrine, 

trihexyphenidyl and procyclidine, may improve Parkinsonian 

symptoms, particularly tremor, since dopamine depletion 

causes a state of relative cholinergic overactivity. However, the 

modest benefi ts of this class of drugs are off set by their adverse 

effects, including impaired memory, confusion, hallucina-

tions, and dry mouth; therefore, these drugs are not permitted 

in pilots.  15   

 Deep brain stimulation is eff ective for drug-induced dyski-

nesias and is only used for the treatment of advanced Parkin-

son ’ s disease in the UK and so is not relevant in our pilot 

population. Stem cell therapy is associated with major uncer-

tainties regarding outcomes, including the effi  cient generation 

of dopamine-producing neurones, the success of the graft , and 

the risk of tumor formation. Th e high cost, potentially unpre-

dictable end result, and prolonged period of time aft er treat-

ment to achieve stability makes this treatment option unlikely 

to be either chosen by pilots or advised by their physicians. Cer-

tifi cation would be wholly dependent on the achievement of a 

successful outcome without the development of complications 

for a prolonged period of time. Gene therapy and other experi-

mental treatments are not compatible with certifi cation. 

 Th ere is no international consensus on the certifi cation of 

pilots with Parkinson ’ s disease. Th e Federal Aviation Adminis-

tration allows the certifi cation of pilots following a complete 

neurological evaluation and excludes the use of dopamine ago-

nists.  8   Transport Canada allows pilots to fl y with only minimal 

disease and excludes the use of L-Dopa or dopamine agonists.  23   

Australia ’ s Civil Aviation Safety Authority permits certifi cation 

for minimal disease and allows the use of L-Dopa with carbi-

dopa, C-OMT-I, MAOB-I, and amantidine, but not dopamine 

agonists or anticholinergic drugs.  24   Th e UK CAA follows the 

European Union regulations issued by the European Aviation 

Safety Agency and these do not stipulate specifi c requirements 

for Parkinson ’ s disease.  6   However, the UK CAA takes a cautious 

view of the potential side eff ects of medication which is not 

shared by some other regulators, particularly with regard to the 

use of L-Dopa preparations. Th e UK CAA has developed a 

policy for pilots fl ying with Parkinson ’ s disease that requires 

a clinical assessment with a neurologist on a 6-mo basis at a 

minimum. At this assessment, a full review of both nonmotor 

and motor features of the disease is undertaken. Additional 

screening tests to detect depression and cognitive impairment 

may be performed if deemed appropriate. Th e degree of motor 

disability and the possibility of cognitive impairment are 

as sessed by a simulator check or a medical fl ight test on a 6-mo 

basis. These are rigorous tests of both motor and cognitive 

function domains and are directly relevant to the pilot ’ s working 

environment. A long-term multicrew restriction is required for 

professional pilots in view of the potential fl uctuations in per-

formance and deterioration in functional status due to the pro-

gressive nature of the disease. Private pilots may be permitted 

unrestricted certifi cation. Th e only medications acceptable for 

certifi cation are amantadine, rasagiline, or selegiline, once sta-

bilized on a maintenance dose for at least 3 mo. Th e doses are 

limited to 200 mg · d  2 1  for amantadine, 1 mg · d  2 1  for rasagi-

line, or 10 mg · d  2 1  of selegiline to minimize adverse eff ects. 

 In conclusion, UK CAA pilots with Parkinson ’ s disease may 

be granted medical certifi cation depending on their functional 

ability and the nature of their treatment. Our experience has 

shown positive outcomes with UK pilots being able to success-

fully continue fl ying for many years.     
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