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ABSTRACT

Purpose: To explore, in a European cohort of people living with Parkinson’s (PD), issues affecting employ-
ment and economic consequences, considering age at diagnosis.

Materials and methods: A cross-sectional survey (European convenience sample). Inclusion criteria were
>18 years, a PD diagnosis and in work when diagnosed. Data were collected online on demographics,
employment status, occupation, and perceived health. For those no longer in paid work, time from diag-
nosis until loss of employment, reasons for leaving and enablers to stay in work were ascertained.
Results: Between April and November 2019, n=692 enrolled and n=560 were eligible. Those who had
lost paid work (n=190, 34%) reported worse fatigue, sleep, and general health than those still in work
(p <0.05). Average annual income reduced from €26973.48 +12013.22 (year-1) to €14843.85+16969.84
(year-10). Post-diagnosis lost employment potential was 20.1 (95% confidence interval (Cl): 16.6-23.6)
years at career establishment, 9.8 (95%Cl: 8.9-10.7) years at mid working and 1.2 (95%Cl: 0.6-1.6) years
for those nearing retirement age. A greater proportion of individuals at career establishment age reported
dexterity, eating, sleep, fatigue, and anxiety as factors for leaving work (p < 0.05).

Conclusions: This study confirms lost productivity after a PD diagnosis, especially in those with many
years of potential employment ahead. The study also identified potential targets for interventions.
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> IMPLICATIONS FOR REHABILITATION

e People with Parkinson’s diagnosed at career establishment or at mid working age risk losing many
years of potential employment.

e Most people with Parkinson’s do not receive early intervention to support self-management of prob-
lems identified with leaving work early, such as fatigue.

e Adaptations to the work environment and more flexible working patterns were identified factors that
may help people remain in work.

Introduction people could be living with PD [5]. In Europe, the estimated
annual total cost of PD was estimated at €13.9 billion in 2010 [6]
and with increasing prevalence economic burden is predicted to
rise. Indirect costs account for 30-40% of total costs [7] in Europe,

estimated to be between £11 000 and £12 500 per person per

Unemployment negatively impacts quality and satisfaction with
life [1], particularly when employment is lost due to poor health
[2]. For those with Parkinson’s disease (PD), being employed has

been found to be important for self-esteem, personal identity
and is central for social interaction, role and status [3].
Notwithstanding the impact to the individual and their family, the
loss of productivity has a wide economic impact [4] with 70% less
likely to be employed than their peers [1].

Globally, approximately six million people have PD with inci-
dence increasing and by 2040 it is projected that 17 million

annum in the UK [8].

Studies in European cohorts have found that employment
rates within five years of a diagnosis range from 15 to 46%
[9-11], with older age, being female, lower-income occupations,
duration of disease, cognitive performance, depression, and the
ability to perform activities of daily living associated with loss of
employment [12,13]. While age of onset correlates negatively with
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time to loss of employment, Schrag et al. [14] found that com-
pared to older-onset, those with young-onset PD were more
likely to be unemployed due to disability, were more frequently
depressed and had a lower quality of life.

Despite the personal and wider economic impact of this dis-
ease, there is limited understanding on the reasons for leaving
employment and interventions which might retain these employ-
ees in work. Indeed, concerns persist that people with PD do not
receive the support they need to remain in their vocation [15,16].

Our aim was to explore, in a pan European cohort, employ-
ment rates and the issues affecting employment in individuals,
diagnosed at different ages, to inform the future development of
interventions targeted to lessen the financial impact to employees
and reduce the wider burden of the condition on the economy.
Specifically, in a European sample, we aimed to (1) describe and
compare demographic and health factors in those with PD who
remain in employment with those who became unemployed after
diagnosis, (2) describe time to loss of employment, lost employ-
ment potential and economic impact of in those no longer in
work in those of different working age at diagnosis, and (3)
describe perceived factors associated with losing employment
and potential factors in maintaining employment in those of dif-
ferent working ages at diagnosis.

Materials and methods
Design

A cross-sectional survey of the impact of PD on employment was
performed. Data were collected via an online questionnaire from
a community based European convenience sample. The study was
approved by Oxford Brookes University Ethics committee and reg-
istered on Clincaltrials.gov (NCT03905954). Reporting took into
consideration the STROBE statement on cross-sectional stud-
ies [17].

Participants and setting

Between April 2019 and November 2019, participants self-selected
entry to the study in response to advertisements placed on the
European Parkinson’s Disease Association (EPDA) website. The
study was promoted by EPDA and its member organisations, rep-
resenting 26 nations throughout Europe. After reading informa-
tion about the study on the EPDA website, individuals were able
to choose to take part by clicking a hyperlink to the online sur-
vey. To be included participants had to be >18 years old and
have a diagnosis of PD. There were no exclusion criteria, however,
to be included in analysis participants had to have provided data
on employment status.

Eligibility was self-assessed and the survey was available in
English, Dutch, French, Spanish, Polish, Italian, Slovenian, Danish,
German, and Czech languages. The opening page of the survey
served as the participant information sheet and detailed their
rights as study participants. Consent was obtained through com-
pulsory check boxes that were required to be completed in order
to proceed. No formal a priori sample size calculation was per-
formed and the number of responses during the study period
determined the sample size. However, at registration, we esti-
mated approximately 1000 people would be recruited.
Considering an estimated prevalence of 1 060 000 [18] in Europe
and a confidence level of 95%, 1000 people would give a margin
of error of 3.1%.

Variables

Data were collected on demographics including, age (current and
at diagnosis), gender, country of residence, and education level.
Employment questions included employment status, occupation,
and basic contract working hours per week at diagnosis.
Perceived health was assessed on 0-10 (0 best, 10 worst) visual
analogue scales for distress, pain, fatigue, depression, anxiety,
sleep, and general health. For those no longer in paid work, time
from diagnosis until loss of employment, reasons for leaving paid
work (problems with mobility, manual dexterity, sleep, cognition,
communication, anxiety, depression, motivation, bladder and
bowel, autonomic functions, eating and drinking) and information
on what in their opinion would have supported participants to
stay in paid work (early intervention, more flexible working, adap-
tion to work environment, more support (from managers, occupa-
tional health, colleagues, partners and support with personal
care), were sought (see Supplement 1 for questions).

Data sources

All data were obtained via an online survey via the Qualtrics soft-
ware platform. The survey was designed by the study team in
consultation with people with PD, who trialled the survey prior to
it being released. The questionnaire bifurcated so that participants
were not progressed to questions that were not relevant for them
(i.e., those in work were not asked reasons for leaving work ques-
tions). The survey was accessed by participants via a device with
internet connection (phone, computer, tablet). Names or other
identifying details were not collected.

Quantitative variables

Participants were not included in the analysis if they were not in
paid work at the time of diagnosis. Participants were then
grouped according to whether they were currently in (paid) work
or no longer in (paid) work. Age at diagnosis was used to stratify
participants into people who were career establishment age
(18-40 years), mid working age (>40 to 60 years) or nearing
retirement (>60 years). Lost potential employment years was cal-
culated as years between age of loss of employment and 65 years,
which is, accounting for country and gender differences, deemed
the most general retirement age across Europe [19]. Occupations
were grouped into “blue-collar” (services, agriculture, craft,
machine, elementary, technical, and armed forces) and “white-
collar” (clerical, or managerial) professions, considering the ISCO-
08 [20].

Economic evaluation

The economic evaluation sought to quantify the financial impact
from an individual productivity perspective, between the ages of
18 and 65 (see Supplement 1 for extra methodology detail). Costs
were reported using the Euro dollar adjusted to the year 2019.
Each type of occupation was valued based on the median 2017
monthly gross income in Europe in 2017 [21], indexed by CPI and
multiplied into an annual full time income. Armed Forces income
was calculated separately. Across all occupations, the annual
income was applied pro rata for the participants based on self-
reported weekly hours of employment, to determine the individ-
ual annual income at the time of diagnosis. Average annualised
prediagnosis income was compared to average annualised post
diagnosis income to present lost average income.
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Participants were considered “out of scope” and therefore not
included in economic analyses from each one-year time horizon
analyses if that time horizon had not occurred at the time of sur-
vey (e.g., if the survey was completed by an individual three years
post diagnosis, this individual was removed from the years 4 to
10 analyses), or if they were aged over 65 in that one-year time
horizon, indicating retirement age.

Participants were mapped according to the following four cat-
egories across the year 1 to year 10 time horizon: (1) continued in
paid work in the same occupation, (2) ceased paid work while
aged between 18 and 65 years, (3) retirement age criteria met
(aged 66 years or over; this indicated the data was “out of
scope”), and (4) survey completed prior to the 10 year study time
horizon (this indicated that some or all of the data were “out of
scope” to cover the 10 years).

Only categories 1 and 2 were included in the cost analyses to
determine the average annualised post diagnosis income.

Missing data

As the missing data were low, we did not impute data and
reported the amount of missing data at variable level in
the results.

Statistics

Initial analysis comparing demographic and employment charac-
teristics between those in work versus not in work was performed
using 7%, independent samples median test or t-test according to
variable type, and was reported with descriptive statistics. The Cox
regression analysis was used to estimate the associations with time
from diagnosis to loss of employment. Included in the model were
age at diagnosis, gender, and type of occupation (white or blue
collar). Kaplan-Meier's analysis was used to estimate average years
of lost potential employment (with 95% confidence intervals (Cls))
and determine differences between age groups at diagnosis.
Reasons for leaving paid work and what would have supported
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participants to stay in work were reported descriptively as fre-
quency and compared between age categories using >.

For the economic evaluation, the frequency of the four catego-
ries ((1) continued paid work, (2) ceased paid work, (3) retirement
age, and (4) survey completed prior to full study time horizon) was
reported for each year of the 10 year time horizon. Categories 3
and 4 were excluded from the yearly time horizon analyses as they
were deemed “out of scope” due to retirement age or an incom-
plete 10 year time horizon, i.e, if a participant provided 8 years of
employment data, they would be removed from the final 2 years
of the analysis. The average annual income is reported based on
those who continued in paid work in the same occupation (wage
maintained per the time of diagnosis) and those who ceased paid
work while aged between 18 and 65 years (wage noted as €0). A
paired samples t-test was used to report a significant difference
between time point 0 (time of diagnosis) and year 1, between year
1 and year 2, and so on until year 9 and year 10. It is expected
that each consecutive paired sample t-test will have fewer partici-
pants as the number of participants in categories 3 and 4 increased
and were therefore excluded from the analyses. All analyses were
completed in SPSS Version 25.0 (SPSS Inc., Chicago, IL) and signifi-
cance was indicated at p < 0.05.

Results
Participants

Between April 2019 and November 2019, a total of 692 people
took part in the survey from 28 European counties, including
n=46 (6.7%) who reported living outside Europe at the time of
the survey. People living in the UK (n=187, 27.1%), Netherlands
(h=121, 17.5%), and ltaly (n=103, 14.9%) made up approxi-
mately 60% of the sample (Supplement 1, Table 1 for full details).

Participant flow can be found in Figure 1, n=34 were
excluded and n=98 not in paid work at the time of diagnosis
were not included in analysis. Included in analysis were n=370 in
paid work and n=190 that had lost employment after diagnosis
(no longer in work).

Self-assessed eligible

N=692

-~

Not in paid work at time of diagnosis

Excluded n=34

[

n=98

under 18 yearsold n=1
no data provided on employment status n=33

- Unemployed looking for work n=23
- Unemployed not looking for work n=2
- Permanently sick or disabled n=14
- Caring for other persons n=6
- Retired n=52

Student n=1

Included
N=560

. /

LI

In work
n=370

Figure 1. Participant flow.

No longerin paid work
n=190
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Table 1. Comparison of participants in work to those no longer in paid work.

In work (n=2370)

No longer in work (n=190)

Gender n = 368 [0.5%]
Male 184 (50.0%)
Female 181 (49.2%)
Non-binary 1 (0.3%)
Declined 2 (0.5%)

Age at diagnosis n = 368 [0.5%]
At diagnosis (years) 51.9+9.5

At diagnosis (n > 60 years)
Age current

60 (16.3%)
n =367 [0.8%]

Current (years) 56.2+9.4
Current (n > 60 years) 105 (28.5%)
Time since diagnosis (years) 4+3"

107 (29.2%)
n =368 [0.5%]
2 (0.5%)
104 (28.3%)
149 (40.5%)

More than five years post diagnosis
Education

Home educated

High school diploma

University/higher education

Practical qualification 13 (3.5%)
Master's degree 69 (18.8%)
Doctoral degree 17 (4.6%)
Not finished high school 14 (3.8%)
Health
Distress 4 (2-6), n=340
Pain 3 (2-6), n=341
Fatigue 5(3-7), n=341
Depression 2 (1-5), n=336
Anxiety 3 (1-6), n=330
Sleep 5 (2-7), n=341
General 5(3-7), n=344

Early intervention®

Received (yes)
Occupation at diagnosis
Blue collar

85 (23.1%)
n =359 [2.9%]

Armed forces 2 (0.6%)

Technician 43 (12.0%)
Elementary occupations 13 (3.6%)
Plant and machine 34 (1.1%)
Craft and related trade 16 (4.5%)
Agriculture/forestry/fishery 9 (2.5%)

Services 18 (5.0%)

White collar
Manager/director
Clerical
Professional

56 (15.6%)
53 (14.8%)
145 (40.4%)

n =190 [0%]
98 (51.6%)
92 (48.4%)

0 (0.0%)
0 (0.0%)

n =190 [0%]
51.9+85
28 (14.7%)

n =190 [0%]

1*=1.626, p = 0.654

p=0.957
7°=0.232 (p=0.630)

603+78 p < 0.001
96 (50.5%) 1*=26.301 (p < 0.001)
8+6° p < 0.001

1*=43.480 (p < 0.001)
¥*=11.342, p=0.078

110 (57.9%)
n =190 [0%]

0 (0.0%)
56 (29.5%)
60 (31.6%)
9 (4.7%)
38 (20.0%)
9 (4.7%)
18 (9.5%)
5 (3-7), n=180 p=0.175
4 (2-7), n=180 p=0.801
6 (3-8), n=178 p=0.029
3 (1-6), n=175 p=0.296
3 (1-6), n=176 p=0.237
6 (3-8), n=178 p=0.037
6 (4-8), n=179 p= <0.001

1°=0.479, p =0.489
1°=8.652, p = 0.470

39 (20.5%)
N =190 [0%]

1 (0.4%)
19 (10.0%)
11 (5.8%)
3 (1.6%)
10 (5.3%)
3 (1.6%)
16 (8.4%)

39 (20.5%)
25 (13.2%)
63 (33.2%)

Variable statistics reported as: n (%), with p value from XZ (Chi-squared); mean + standard deviation, with p value from t-test; median (interquar-
tile range), with p value from independent medians test, bold indicates total n for variable [*% missing data], superscript numbers indicate sub-

set when an overall statistical difference exists.

Question wording: Soon after diagnosis, were you offered a non-hospital-based early support programme for you and your spouse, partner, or

family member?

Comparison between those in work and those no longer
in work

Demographic and employment data comparing groups according
to occupation status can be found in Table 1. There was no differ-
ence between groups in gender (approximately half female), age
at diagnosis, education, or occupation at diagnosis. Individuals no
longer in paid work perceived fatigue, sleep, and general health
to be worse (p <0.05). Individuals in paid work were younger at
the time of the survey and had been more recently diagnosed
with only 29.2% of people in paid work diagnosed for more
than 5 years.

We went on to investigate further factors associated with loss
of employment in the individuals’ no longer in work.

Time to loss of employment and lost employment potential in
those no longer in work

Mean time from diagnosis of PD to loss of employment was
4.2+ 4.4 years. There was no association between time to loss of

employment and gender (exp ff=1.247, Wald = 2.177, p=0.140),
or type of profession (exp ff=1.353, Wald = 3.560 p=0.059). An
older age at diagnosis was significantly associated with less time
between diagnosis and loss of employment (exp = 1.054, Wald
= 29.306, p=<0.01). However, those who were older were closer
to retirement and had less potential years of employ-
ment remaining.

Figure 2 shows potential years of employment lost were
greater for those at a younger age at diagnosis (Mantel-Cox log
rank: °=74.828, p= <0.001) with 20.1 potential years of employ-
ment lost (95%Cl: 16.6-23.6, n=18)) at career establishment age,
9.8 years (95%Cl: 8.9-10.7, n=142) for mid working age and
1.2 years (95%Cl: 0.6-1.6, n=28) for those nearing retire-
ment age.

Perceived factors associated with losing employment

Most individuals (80.3%, n=151) reported PD as their main rea-
son for leaving paid work, with a significantly (y*=12.48, p=0.02)



greater proportion of those at career establishment (94.4%,
n=17) and of mid working age (83.1%, n=118) reporting the
condition as their main reason compared to those nearing retire-
ment (57.1%, n=16). Most individuals (67.1%, n=100, missing
data n=3) reported they would have preferred to stay at work in
some capacity.

Problems that contributed to participants leaving employment,
in order of frequency reported, were: fatigue (n=90, 47.4%);
mobility (n=284, 44.2%); manual dexterity (n=281, 42.6%); sleep
problems (n=63, 33.2%); cognition (n=44, 23.2%); communica-
tion (n=41, 21.6%); anxiety (n=41, 21.6%); motivation (n=37,
19.5%); depression (n=29, 15.3%); bladder or bowel symptoms
(=22, 11.6%); autonomic functions (n=13, 6.8%); eating and
drinking (n =10, 5.3%); none of the listed options (n =9, 4.7%).

Table 2 shows a significantly greater proportion at career

establishment age reporting, manual dexterity, eating and
10 l‘L\
L Career establishment
08 —I1 Mid working
- L\L Nearing retirement
©
2
c
>
v 06
[
2
5
=
=}
E o4
o
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02
00 ‘—'
.00 10.00 20.00 30.00 40.00

Years of potential employment lost

Figure 2. Kaplan-Meier's curve of estimate average years of lost potential
employment according to age at diagnosis.
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drinking, sleep, fatigue, and anxiety as factors associated with
them leaving work (p <0.05). Reasons selected by those who
were no longer in paid work as to support that may have helped
them to stay in work, in order of frequency reported, were: early
intervention providing information to manage PD (n =48, 25.3%);
better understanding from managers (n =40, 21.1%); adaptation
to the work environment (n=33, 17.4%); flexible working hours
(n=33, 17.4%); flexible working pattern (n=30, 15.9%); better
support from occupational health (=24, 12.6%); better support
from colleagues (n=22, 11.6%), better support from partner
(n=12, 6.3%); support with personal care (n=12, 6.3%). Table 2
also shows a significantly greater proportion at career establish-
ment age identifying adaptation to the work environment and
more flexible working pattern as factors that may have helped
them stay at work (p < 0.05).

Economic evaluation

Figure 3 shows the economic analysis, the time horizon for those
who were “out of scope” throughout the survey, increased year
on year with 23 people (5.7%) excluded in year 1 and 324 (80.8%)
excluded in year 10. People reaching retirement age remained
consistent across each years' time horizon with a range of 9-17
per year (n=9, 2.2% in year 10, n=17; 42% in years 6 and 8).
The average income followed a similar pattern (Figure 4) and at
the time of the survey, the average annual income across all eli-
gible participants was €26973.48 +12013.22, by year 5 the aver-
age annual income was €18173.19+ 16583.09, and by year 10 the
average annual income was €14843.85+16969.84. Over the
10 year time horizon, all pairs had a reported reduction in income
with eight of the years reporting a statistically significant reduc-
tion in income (p < 0.05) (Supplement 1, Table 3).

Discussion

Our Pan-European study augments results of previous studies car-
ried out in individual European countries over the last 15 years

Table 2. Comparison between ages categories of factors associated with leaving work and factors that may have support remaining in work.

Career establishment age

Mid working age Nearing retirement

Factors associated with leaving work

Mobility 11 (61.1%)
Manual dexterity 14 (77.8%)"
Communication 4 (22.2%)
Eating drinking 3 (16.7%)"
Sleep 10 (55.6%)"
Fatigue 10 (55.6%)’
Bladder/bowel 1 (5.6%)

Cognition 5 (27.8%)
Anxiety 7 (38.9%)"
Depression 5 (27.8%)
Motivation 5 (27.8%)
Other non-motor® 0 (0.0%)

Factors supporting to stay in work
Early intervention 6
Support from manager 5
Support from colleagues 3
Support form occupational health 4
Adaption to work environment 6
Flexible work hours 5
Flexible working pattern 9
Support form partner/spouse 2

Support with maintain personal care 3 (16.7%)

65 (45.1%) 8 (28.6%) 1*=4.911, p=0.086

61 (42.4%)> 6 (21.4%)° 7°=14.243, p=0.001
32 (22.2%) 5 (17.9%) 1°=0.269, p=0.874
7 (4.9%)* 0 (0%)* 7°=6.297, p = 0.043
8 (33.3%)"2 5 (17.9%)* 72=7.034, p=0.030
4 (51.4%)’ 6 (21.4%)> 7°=8.975, p=0.011
8 (12.5%) 3 (10.7%) 1°=0.778, p=0.678
4 (23.6%) 5 (17.9%) 22=0.675, p=0.714
2 (22.2%)'2 2 (7.1%)? 1°=6.671, p=0.036
0 (13.9%) 4 (14.3%) 72=2.411, p=0.300
5 (17.4%) 7 (25.0%) ©*=1.747, p=0.418
12 (8.3%) 1 (3.6%) 72=2.294, p=0.318
4 (23.6%) 8 (28.6%) £2=0.991, p = 0.609
2 (22.2%) 3 (10.7%) 1°=2.409, p=0.300
7 (11.8%) 2 (7.2%) %2=1.000, p = 0.606
6 (11.1%) 4 (14.3%) 1*=1.871, p=0.392
6 (18.1%)'? 1 (3.6%)> 7°=6.958, p=0.031
7 (18.8%) 1 (3.6%) 1°=5.264, p=0.072

1 19 (13.2%)? 2 (7.1%)? 1*=18.174, p < 0.001
9 (6.3%) 1 (3.6%) 7°=1.057, p=0.589
8 (5.6%) 1 (3.6%) 7?=3.756, p=0.153

Data reported as n (%), with p value from ;(2 (Chi-squared), superscript numbers indicate subset when an overall statistical difference exist.

?Non-motor to include sensory disturbance, blood pressure fluctuations.

PEarly intervention: providing information, understanding, and techniques to manage Parkinson’s.
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Number of people
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W No paid work 0 S 39

Figure 3. Economic evaluation participant classification over time horizon.
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Figure 4. Mean income over time horizon.

indicating that within five years of a PD diagnosis approximately
half of people will be unemployed [1,9-11]. Notably, these studies
consistently demonstrate a need to support people with PD to
stay in work, yet our most current data suggest that there has
been little improvement over this period. Our results identify
potential targets for intervention including work modifications
and adjustments, and highlight the potential for impact if a suc-
cessful intervention can maintain younger people with PD in
work, reducing the economic burden caused by this loss of prod-
uctivity. This study found that less than a quarter of the sample
received early intervention to help manage their condition, yet
this was most commonly identified in those who became
unemployed after a diagnosis as support that might have helped
them to remain in work.

Whist, Martikainen et al. [9] (Finland) reported higher rates of
unemployment, we found 51% of people were unemployed after
5 years of a PD diagnosis which is consistent with previous earlier
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European studies in Schrag and Banks (UK), 46% [11], Murphy
et al. (Ireland), 60% [10], and Gustafsson et al. (Sweden), 47% [1].
Both Schrag and Banks [11] and Murphy et al. [10] excluded peo-
ple over 65 years and Gustafsson et al. [1] 67 years. We did not
exclude based on an upper age limit. However, people who had
already retired at the time of their diagnosis were not included in
the analysis and the average age at diagnosis in our sample is
comparable to that in the aforementioned studies. These data
indicate on-going challenges in maintaining employment after a
diagnosis of PD across Europe. Furthermore, minimum statutory
pension ages are scheduled to increase in most European coun-
tries [19], thus unemployment is set to impact more people with
PD for a longer period. In the UK, minimum statutory pension age
is set to increase to 68 by 2046, with Parkinson’s UK estimating a
PD prevalence in under 69 year olds of 29 545 in 2045 [22].
Together these highlight the pressing need to support people
with PD to remain in work.



Reasons for leaving work are individual and multifaceted [15],
however, previous studies have found between 23 and 75% of
people with PD report retiring early directly because of their con-
dition [16]. We found only 57% of those nearing retirement cited
PD as their main reason for leaving work compared to 83% of
mid working age and 94% of those at career establishment age.
This is particularly relevant in those who are younger and are
leaving work due to PD when considering lost productivity was
associated with age, with an estimated 9.8 years (95%Cl: 8.9-10.7)
and 20.1 (95%Cl: 16.6-23.6) potential years of employment lost
for those of mid working and career establishment ages, respect-
ively. This directly impacts individual lifetime earnings with a con-
sequential increase to societal costs [4,16]. Our economic analysis
found that in the 10 years after a PD diagnosis, average annual
income reduced from €26973.48 to €18173.19 at year 5, and
€14843.85 at year 10. Our findings support that people diagnosed
with PD when at a younger age experience a higher loss of life-
time earnings potential, these financial and wellbeing pressures
may be exacerbated by considerations such as mortgages and the
impact on family members [8]. Schrag et al. [14] compared those
with onset before 50 years to those with later onset finding those
with younger onset had greater disruption to family life, stigma-
tisation, and depression than those with older-onset Parkinson'’s.
Therefore, it may be particularly pertinent to consider factors
associated with working for those younger at diagnosis.
Compared to those nearing retirement, we found a higher pro-
portion of those at career establishment age reported manual
dexterity, eating and drinking sleep, anxiety, fatigue, and anxiety
as factors for them leaving work. Manual dexterity was the factor
identified in more than three quarters of those at career establish-
ment age (and identified more in mid working age compared to
nearing retirement). Interventions to improve manual dexterity
(hand-writing) have shown promise and can be pragmatically
delivered through self-managed weekly practice [23], and thus
may offer a simple low cost way to support people stay in work.

Fatigue was the most frequently reported symptom contribu-
ting to people leaving work, especially for those diagnosed at car-
eer establishment or mid working ages. This finding was
substantiated by those no longer in work reporting their fatigue
to be worse than those who remained in work and by previous
studies that have identified fatigue as a predominant factor in
people leaving work [1,10,16]. Although effective treatments for
fatigue have yet to be established [24,25], fatigue has been
addressed in self-management interventions for PD [26-28]. Our
results suggest access to programs to provide information and
promote self-management is limited with only 22% of our cohort
reporting receiving early intervention. Widening access to self-
management programs to those with PD and including know-
ledge about employment support options and employment chal-
lenges [15] may offer a way to support people to say in work
longer, and mitigate the impact on mental health due to the
demands of work exceeding capacity and losing paid work [1]. To
accommodate self-management of symptoms, such as fatigue,
adapting the working environment is seen as a key component of
enabling people with PD to remain in work [3]. However, Koerts
et al. [16] found requests for adjustments to the workplace were
not always supported. A quarter of the current cohort who were
not in paid work identified at least one workplace related factor
that may have helped them to stay in work. Notably, we found
flexible working may be a more important factor in those at car-
eer establishment stage, with a third identifying adaptions to the
work environment and half identifying a more flexible working
pattern would have helped them to stay at work. Recently, to
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meet employment related resource needs of people with PD a
flexible tailored approach to employment adaptations has been
advocated [15].

Limitations

There are a number of limitations associated with our study. First,
this was a convenience sample and relied on self-confirmed eligi-
bility and reporting and therefore is susceptible to the associated
biases. Indeed, our sample was a young PD demographic [5], with
84% diagnosed before 60 years of age and 61% were within
5 years of a diagnosis. However, this demographic is relevant
when considering employment and our analysis comparing age at
diagnosis. Our pan European sample is both a strength and a
weakness of the study. While, EU general framework for equal
treatment in employment and occupation (2000/78/EC) applies
across the EU (including the UK at time of survey, with the
Equality Act remaining un-amended post Brexit), cultures, atti-
tudes and some legislation may differ. Furthermore, while the sur-
vey was available in 10 languages, the cohort was predominately
completed by people living in the UK, the Netherlands, and Italy
and in our economic analysis we used cross Europe estimates.
Our analysis used a retirement age of 65 as this reflects the most
general retirement age across Europe [19]; however, it should also
be noted that in the UK, the Netherlands, and Italy minimum
statutory pension age is older than this. We also did not reach
our expected number of participants over the 8 months when the
survey was available, increasing the estimated margin of error to
4%. The above factors should be considered when assessing the
generalisability of the findings alongside that the study took place
prior to the Covid-19 pandemic. The long-term consequence of
the pandemic on working practices is unknown. However,
increased home working may present an opportunity to assist
people with PD to remain in work, should this flexibility from
employers be retained.

Conclusions

This study confirms that there remains the need to support peo-
ple with PD in work to stay in work. The results particularly high-
light the financial impact and lost productivity of younger people
with PD leaving work with many years of potential employment
ahead of them. The data also provide potential targets for symp-
tom management interventions and work place modifications,
reiterating the impact of fatigue and identifying pertinent factors
in younger individuals such as manual dexterity. However, a bet-
ter understanding of the components and delivery of early
employment related intervention for those with newly diagnosed
with PD is required, and the effectiveness at helping people retain
work needs to be evaluated. Future studies should consider cost-
benefit including economic analyses workplace modifications, to
determine the most cost-effective approaches for retaining
employment for people with PD.
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