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Introduction

Parkinson's disease (PD) is one of the lmrgh conditions largely affecting the older
population, currently diagnosed when the part of the brain that comtosement is affected

by a deficiency of a neurotransmitter dopamine (motor symptoms), but also duiherihe
presence of nemotor symptoms such as depression, fatigue and pain that manifest before
the motor features (Braget al. 20%). There is no cure for Parkinson’s, but early diagnosis
can help in enabling the person to saklinage their condition through support from health
professionals, carers and families (Baker and Graham, 2004).

There are an estimated 127,000 people living with Parkinson’s in the UK (Parking¢n’s U
2015), and even this figure is considered a great underestimation. The provision of both
health and social care services to address the management of Parkinson’s)yeapdtial
condition progresses and as the person ages, has the potential to generate anlangie ec
and financial cost to the individual, to the Government and society. However, thdeeks a

of research in estimating this total cost in the UK.

As Parkinson’s is progressive, with both metand nommotor symptoms developing at
varied times over the course to the condition requiring different strategies and thputs
estimated cost for management is large, with a likely substantial imposition on qlibfay o
Much of Parkinson’s care is informal, meaning that the impact on quality of life is not
restricted to the individual with Parkinson’s, but extends to carers, fammty,friends
(Williamson et al. 2008).

Given the large, and increasing numbers of people with Parkinson’s in thewt(ld be of
benefit to understand the cost of care, management and effective treatment available i
UK to the individual with Parkinson’s and to society.

The literature review aimed to gather evidence on the impact of Parkinson’s onitite soc
economiclife of individuals with the condition, their families and society based on prior
research undertaken in the UK. The review also sought to enable a betteramadeystf the

key medical and nemedical cost components directly associated with Parksson'
management and care, with an understanding of where public resourcesertyctinected.
The literature has been synthesised using a comprehensive and trangjgaaduntelireview
process



1. Methods

Inclusion criteria The review searched for published, pemriewed papers and grey
literature from the UK, whichunderpinsand quantify the direct and indirect impact of
Parkinson's on society. Articles published in the English language between 1991 and 2015
were eligiblefor inclusion. All quantitative and/or qualitative study types were included.

Search strategyThe literature search strategy was developed in consultation with the
research team and comprised three facets: (1) terms for Parkinson'sn&jatelescribe the
costs associated with the condition, such as financial, employment, pension, housing
healthcare costs, quality of lif€oL), ard (3) terms to limit to studies situated in the UK.
All terms were searched for in the title and abstract fields antlotled vocabulary terms
used where available. The Boolean operators AND and OR were used, alongsid®truncat
phrase searching and proximity operators. The following databases eeechexd: ASSIA
(ProQuest), CINAHL (EBSCO), Cochrane Library (Wiley), BMSE (via National Health
Service Healthcare databases), MEDLINE (EBSCO) and Web of Science (ThomsersReu
All search results were exported RefWorks a bibliographic management tool. A copy of
the search strategy is providedAppendix 1.

Quality appraisal and study selectioffter removal of most duplicate records, the database
searches retrieved 2143 papers. In the first instance, the titlesretral/ed papers were
screened for relevancy, with abstracts read where necessary. This resalwitlist of 79
papers. A second, thorough screening of the abstracts and full text of all @tbphgters
resulted in 50 papers deemed relevant to this review. The 29 papers excluded at this stage
were eliminated for the following reasons: six weaoplicates, two were descriptive in nature,
seven were conference abstracts, nine were-Utonbased studies, two were
letter/advocacy/media papers, and three focused on validating scales/quessonfiag
scrutinising and selection of papers for inclusion were carried out by two nwewibtre
research team. The literature search screening process is summarised imw tichafto
(adapted from Mohest al., The PRISMA Group, 2009) in Figure 1.

Data extraction and synthesiBapers meeting the inclusiomiteria were read and data
extracted using a standardised extraction form encompassing: author / date, the focus ofthe
study, research design and sample size. The evidence was groupédeiritemes: (a)
Parkinson's incidence differentials by seempromic status, (b) Parkinson's management
and care, (c) Impact on QoL and wellbeing of Pwadters and family members]) (Cost of
healthcare use, and)(Societal cost oParkinson’s.




Figure 1: Search one: flow chart of the literature review selection process
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2. Studies Included for Review

Final inclusion of papersA majority of the papers included in the literature review studied

the impact on quality of life of PwP, carers and their family members (27 pa@ersof

these, 10 papers examined the impact on the health and wellbeing of the cafeyitrers
majority of cases, the papers focused on spouses) and other family members. A small number
of studies (12) focused on estimating the healthcare costs of Parkinson’sp ¢bstfamilies

of PWP as well as on society. A brief summary of the topics covered sy shadies as well

as their detailed references are presented in Talite$§.

Grey Literature Search: Grey literature searches were undertaken on Nid&dadevSearch

and Google. Grey literature was considered essential to this researcts amdusion is
aligned to the comprehensive review methodology, as previously outlined. The inclusion of
grey literature also helped minimise publication bias (Booth, Papaioannou and Sutton 2012:
p.77). The grey literature searches used an abridged set of search termass thiew NICE
Evidence Search and Google allowing a limited number of characters. The ahest s
search terms were identified through a scan of the literature yielded feordathbase
searches. Most identified grey literature studies have already got hmablisnd thus
duplicated with our previous searches. After screening for direct relewancpsts of




Parkinson's, the grey literature searches yielded 8 additional resadmicbsmerit attention.
The key findings from these resources are summarised below ([@able

Table 1: Summary of key messages from grey literature studies

1.

To detectand serveDaTSCAN SPECT used to diagnose in cases of uncertailthouyh this

approach is costly, it cadifferentiatea dopaminergic deficit in neRarkinsonian condition.

The tools were benefits to the unnecessary treatment particuladiaakinsonian drugs i
people with no dopaminergic deficiency states and peoples 'quality of life.

Protect Parkinson’s nurses in England and save the NHS nieadkynson’s nurses had play
a significant role in care and help of PwP. Their timely visit andrention influenced t
reduce in avoiding unnecessary consultant appointment, unplanned admissidmission
and lengh of stay in thehospital thereby saving an additional NHS expenditure of £]
million per year. However, there was currently the budget constesing, resultParkinson’s
nurse service may be decreased in the investment. It meant that PwP werdolikehjt
delivering vital care from Parkinson’s nurses affecting on Parkinson’s themselves an
carers.

Royal College of Nursing (RCN) Factsheet: Specialist nursing in theSig&cialist nurses wel
significant for patients. They provided tailored care for individliak Parkinson’s nurse ca
potentially save unnecessary costs in healthggstem of almost £148,000 per year in bed d
£44,000 for avoiding consultant appimrents, and £80,000 for unplanned admission.

ays,

Medical experts call for hospitals to ensure Parkinson’s patients geigthigreatment afte
report reveals they are twice as likely to die compared to other people follg\éihg
admission PwP were moréikely to be admitted as an emergency admission than for plg
medical procedures (72% v. 28% respectively). Emergency admissions faoBigBthe NHS
annually £200m (£3,338 per PwP as compared to £1,417 for a planned nonemergency
stay). The min causes for emergency admissions were pneumonia, physical deteri
urinary tract infection and hip fractures, and PwP were up to twidkedg o be admitted fo
these conditions compared to the average patient. Further, PwP were almost tikidyg &5
stay inthe hospitalfor more than 3 months and almost 2.5 times more likely to die if
hospitalafter an A&E admission. There is angencyto ensure that PwiReceivethe correct,
costeffective interventions to reduce the burdemmblanned hospital admissions.

England hospital Episode Statistics Prajethe results from a crosectional analysis @
England hospital database for 260®13 showed 324,055 hospital admissions by 182,859
with the larger figure for nonelective than elective admissions. The share of emergq
admission was 72% (costing £777 million). The main unplanned admissions we
pneumonia, motor deterioration, urinary tract infection, and hip fractures. PwRavadikely
to stay longer (up to 7 dayat thehospital than theicontrols;there was also &vo-fold share of
PwP compared to controls for admission havitgngthof hospital stay exceeding more tha
months. Therefore,people affected by Parkinson’s should receive an accurate diagtig
condition to get timely treatment.

Parkinson’s Fact SheeThe number of PwP was approximately 120,000 in the UK in 2
The manifestation of Parkinson’s shows in three main symptoms, includidgkbresia,
tremor and rigidity; a diagnosis of Parkon’s is based on having bradykinesia and one or
of the other three symptoms. An autopisy an absolute approach for the diagnosis
Parkinson’s. However, there are tools to help differential states namé&lgdaia, DaTSCAN

and CT and MRI. Parkinsts has asignificantimpact on quality of life of both PwP and thei

hospital

PwP

n 3
SiS 0

two

1%
=

carers This disorder directly affects ability to work thus forcing many PwP itbdraw from




their jobs and occupation. There is also a tendency to a reduction in working howrsafor
PwPs are also likely to become isolatdthe effect of Parkinson’s on th&ciceconomic
burden, thereforeffects both the PwP and carers

7. | Life with Parkinson’s Non-motor symptoms: Parkinson’s has an economic impacthoditeat
and indirect cets. The direct costs are presented in terms of medicine and medical ca
indirect costs are associateith loss of employment in person with thseaseand also some
carers. The major problem occurring in people with Parkinson’s ismmor symptoms thg
these are not related to the movement difficulty in Parkinson’s.

v

—t

8. | Parkinson’s Change Attitude$he PwP needed assistance for their daily living for inst
support from someone (42.8% of PwP), transport (42.8%dability (40.9%), health treatment
(25.9%), and mobility aid (22.0%) and thus resulted in extra money spent per month.
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3. Main Findings from Studies
3.1 Incidence ofParkinson’s by Socioeconomi&tatus and Geography

Using Primary Care practices data in North East Scotland, Caslake et al. ¢2xi@ed the
crudeannual incidence of Parkinson’s at 28.7 per 100,000 persons higherincidence in

men (21.1) compared to women (14.7). The incidence of Parkinson’s has risen exponentially
with age particularly post 60 years in both men and women (incidence inchieasedl.9 in

5059 years to 149.3 in 889 age group). The overalgeadjustedmale female ratio for
Parkinson’s incidence was 2.18. However, the incidence didn't significantly vaeydlyoff
deprivation in Scotland. Caslake et al. (2013) also undertaoktaanalysisof 12 similar
international studies (of which three were UK based). In other UK studiesstineated
Parkinson’s incidence which varied between 13.3 and 18.3 was lower than estimated by
Caslake et al. study for North East Scotland. Dick et al. (2007) epidemiologidgl st
(conducted in four European countries: northern Scotland, -eastlern Sweden, northern

Italy and eastern Romania) examined the association between occupationakegras
incidence of Parkinson’s. Scottish data showed asngmficant increased risk for agriculture

but significantly reduced theisk for ‘transport and communication’ for developing
Parkinson’s incidence. However, overall there was no significant relationshigedretw
lifetime toxic occupations exposure and incidence of developing Parkinson'’s.
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Horsfall et al. (2013) examined time trendnd the influence of soeaemographic and
geographic factors on thmcidence of Parkinson’s diagnosis using UK Primary Care
database for patients aged over 50 years. The incidence of Parkinson’s vaged dmnaler,

time period, social deprivation @@ and urban/rural status. The overall incidence of
Parkinson’s for people over 50 years was 84 per 100,000 person years. After acdounting
sociademographic factors, the adjusted incidence rates were 46 % higher in man than
women, 12% higher in udm than rural areas and marginally lower in less socially deprived
areas. Ovetime, there was a downward trend in Parkinson’s diagnosis with the adjusted
incidence rate declining by around 6% every calendar year between 1999 and 2009 which
may largely repesent changes in diagnosis and/or coding rather than a true decline in
incidence. The study concluded that the Parkinson’s diagnosis rates in they pramar
setting were higher in men and greater in urban areas but not different between soci
economic goups.

Table 2: UK Studies onParkinson’s incidence differentials by socieeconomic status

Theme and Focus Design / Sample Size Reference

1. Socieeconomic statug(SES)| Epidemiological: 377 PwP, met{ CASLAKE et al

and deprivation (Scotland) analysis (2013)
Epidemiological: 649 exposed al DICK et al.

2. SES and occupational exposy 1587 controls (2007)

Longitudinal: aged 50+ from 46 HORSFALL et
GP sites. Incidence rates usi al. (2013)

two case definitionBroad (6,813
men and 5,929 femaleNarrow
3. SES and deprivation (5,207 men, 3,844 female)
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3.2  Parkinson’s Management and Care

Deane et al. (2014) undertoolstdywith stakeholders (PwP, caregivers, family and friends
of PwP, healthcare and social care professionals) to identify and priohigséop 10
evidential uncertainties that impact on everyday clinical practice for the eraeag of
Parkinson’'sin the UK. After surveying 1000 participants and-depth discussions,
stakeholders agreed on the following top 10 research prioritid¥afiinson’smanagement:
the need to address motor symptoms (balance and falls, and fine motor controtptoon
symptoms (slggand urinary dysfunction), mental health issues (stress and anxiety, dementia
and mild cognitive impairments), side effects of medications (dyskinesia)handetd to
develop interventions specific to the phenotypesPafkinson’sand better monitoring
methods. Deane et al. study thus identified crucial gaps in the existingneyitteaddress
everyday practicalities in the management of the complexitiParinson’s.



Skelly et al. (2015) studied views of consultant geriatricians and neurologistD&#l ¢h

the quality of in-hospital care provided to PwP. The study found wide variations in the
standard of care and ofith of hospital professionals rated overall standard of care as poor
and thredifths felt that medications were not given on timeeTtudy suggested piloting
various interventions to improve thareof PwP in hospitals.

Walker et al (2011) study aimed to assess the PwP health and social carenlidagh
Northumberland (mostly rural area), UK. About 13.3% of PwP were livingstitutional

care, and remaining 86.7% living in their own homes. Those living at own homes 27.7% had
domestic home care services provided and 26.2% used personal home care seveices. Fi
PwP had significant care input from a carer or family member (7.7%) and 11 frore a ca
worker (17%). Two patients were regularly visited by a district nanse by a social worker,

and four by an occupational therapist and two patients regularly attended a lpcarela
centre. The study concluded that living in a ruredaaappeared to be no hindrance to
accessing care services when they were required.

Armitage et al. (2009) undertook-depth interviews of PwP and their close relatives in care
homes to explore theffectivenessf care specifically on the role of familpembers in
implementing care pathway. Five primary themes included were: lack omiation about
PwP, functional variation, nature of relatives’ involvement, care home environment and
culture, and care provision. The study found an apparent shortfleikknowledge and
understanding of PwP among care home staff and there Vaak af involvement of PwP
family in better management of care.

McLaughlin et al. (2011) explored the caring experience of relatives of Bwgrdviding
palliative care. All 26 caregivers were spouses, the majority female (n=17) and all were
responsible for providing physical, social and emotional care in the hbineemajority
(81%) were aged over 55 years of age and their caring ranged betwesrdtaxer 20 years.
Four themes emerged from timedepthanalysis: medical support for PwP, burden related to
caregiving informationneedsand economic implications. Although they vieweategiving

as their role and duty, the results highlighted the widespread burden of providirandae
emotional and physical health of the caregivers. The financial implicatopsdviding care
were outlined, with many reportindifficulties in accessing benefits. From the point of
diagnosis, which had a huge emotional impact on relatives and caregiveysfatiahat
health professionals hadn’t consulted them for the care pathway plan. Since idjagnos
caregivers commented on theck of continued and coordinated care plans for relatives,
resulting in symptoms being mismanaged and care opportunities for family atidesel
missed. Stereotypes of the meaning and timing of palliative care were cowithomany
viewing it as beingygonymous with cancer and not applicable to a PwP. As the wellbeing of
the informal caregiver directly influences the care of the PwP, support imieng are
required to relieve their burdemaximiseoutcomes and ensure targeting of services.

Waldron et al. (2013) examined the social worker's role in the delivery of pallcieeto
PwP. Differing perceptions of palliative care emerged: from a holispooaph to specialist
care near the end of life. Negative associations of palliative care wer#iederOther
barriers also exist such as a lack of knowledge and experiefa&lohson’sand a lack of
resources that hinder the delivery of palliative care to clients with chmditions.
Different interpretations of palliative care affect its delivery to clients wikk LVery few



PwP were referred to specialist palliative care specifically for management of thei
symptoms, which must prevent holistic care. Social workers have an impoyttnt
underdeveloped, role in identifying and addressintigtiale care needs. Participants stressed
that palliative care provision should be extended to support family carers. Thhatehe
demanding role of a carer often goes unrecognised. Carers, who may have thie@attv
problems, may have to adapt tbeir loss of independence, increased social isolation,
physical exhaustion and psychological str@$ey favoured a separate assessment of carers’
needs and respite provision for carers that would depend on factors such as clients’ level of
mobility. Practical help, information, emotional support, referral to appropriate agendies tha
might be of benefit and respite opportunities were highlighted as carers’ Redidges and
procedures should be clarified regarding prioritisation and access forsalightchronic

LTC to appropriate palliative care.

Higginson et al. (2012) examined changes in palliative care need$ariimson’sin late
stage shown by H&Y stage-5. Overtwo-thirds of patients had aeveredisability, overone

third being wheelchaibound/bedridden. Over the year, half of the patients showed either an
upward (worsening, 24/60) or fluctuant (8/60) trajectory on palliative care outcahecascl
symptoms. The strongest predictors of higher levels of symptoms at the entbwfupl

were initial scores on palliative care outcome scale and being male, both were more
predictive than initial &Y scores. The quality of life of PwP in late stage (measured through
EuroQuols dimension [EQ5D] andParkinson’s Disease Quality of Life Questiongai
[PDQ]8 tools) has deteriorated considerably over one year witlthimals of PwP died. The
findings point to profound and complex mix of agmtor and motor symptoms in PwP in
late stage. Symptoms are not resolved and half of the patients deteRatiéve problems

are predictive of future symptoms, suggesting that an early palliativesassgsmight help
screen for those in need of earlier intervention.

The results have been summarised bdbable 3).

Table 3: UK Studies on Parkinson’smanagement and care

Theme and Focus Design / Sample Size Reference

1. Priority settings by cliniciang Crosssectional: 1000 people DEANE et al
health professionals and families (2014)

2. Inrhospitalisation care: clinician Crosssectional: 93 staff SKELLY et al
and health professionalgew (2015)

3. Care services for rural PwP Crosssectional: 75 PwP WALKER,

SWEENEY  and
GRAY (2011)

4. Effectiveness of care in nursii Qualitative: carer'y ARMITAGE et al
home experience: 51 relatives ar (2009)
24 PwP

5. Palliative care needs, QoL | Longitudinal: 82 PwP HIGGINSON et al
Late stage (2012)

6. Palliative care needs, QoL | Qualitative: 26 carer| MCLAUGHLIN et
carers experience al. (2011)

7. Social workers' role Qualitative: 13  irdepthf WALDRON et al

interviews of social workers | (2013)
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3.3  Quality of Life

(A) Impact on quality of life and wellbeing of PwP

Parkinson’sis a progressive condition and thbhas asignificant impact on QoL and
wellbeing of PwP over time. A number of studies have documented the impact of the
progression ofParkinson’sinto the gradualloss of both motor and nemotor functions,
consequentlyimpacting on QoL of PwPTo recognise andactorize specific aspects of
impact on QoL and wellbeing on PwP, the eighteen studies identified could be cassifie

two broad groups: FirstParkinson’ssymptoms severity and diversity; second, -belp

group and social support and their interface with health and wellbeing.

1. Differential effects of symptoms wRtarkinson’sstage
Varied symptoms that emerge from the point of onset of Parkingdihisorsen, particularly
in people who have been diagnosed for more than 6 years (Politis et al. 2010). Both the
experience omotor (movement) and nemotor symptoms directly affects the QoL of PwP
from worry associated with further deterioration in QolPwP with condition progression.
The Parkinson’s Disease Quality of Life Questionnaire (FIDQwhich covered 8 domains
and 39 items, is widely used as a disegsecific measure of healtklated quality of life
(HRQoL) in PwP. The eight domains inckdl are: mobility, activities of daily living
(ADLs), emotional wellbeing, stigma, social support, cognition, communication, and bodily
discomfort.

Motor symptoms:Bradykinesia, rigidity and tremor are the ‘cardinal motor symptoms’
affecting the everydayc#vities and life of PwP. Problematic mobility problems include
shuffling gait, start hesitation, freezing, festination, propulsion, and difficulturning. The
most importance consequence of the motor symptoms is falling, influencing cotgd tela
injury, increased length of hospital stay, and restricting participation dralsactivities.
Motor symptoms were also shown to significantly impact on QoL scores and thlisdes
poorer HRQoL in PwP (Rahman et al. 2008). In comparing the QoL of RwRdimg
movement disorders clinic vs. general medical clinic in Scotland, it was found tHaothe
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of PwP attending the movement disorders clinic was significantly higheckiBell, Brown
and Rochow, 2005).

Nonimotor symptomsNon-motor symptomsmanife$ in a diverse range of symptoms
comprising mood, cognition, sensory disturbance, autonomic disturbance, and paineThe le
and degree of nemotor symptoms are correlated to advancing in age and severities of
disease. The evidence suggests that thespteym have a significantly greater influence on
HRQoL of PwP from early through to the advanced stageBaokinson’s. Depression,
anxiety, impaired concentration, memory retrieval, sleep disturbance, and awtonomi
disturbance had shown significantly negatimpacts on QoL (Findley et al. 2002; Politis et

al. 2010; Rahman et al. 200Beroi et al. 2011; Duncan et al. 2014; Simpson, Lekwuwa and
Crawford, 2014). Depression develops in approximately 50% of PwP as the condition
progresses, and although the most troublesome of thenotor symptoms, remains under
recognised and lacking effective treatment (Politis et al. 2010).

Shearer et al. (2012) evaluated health state utility value affecting rmantbmormotor
symptoms of patient with idiopathiéarkinson's using the E&D. Findings indicated pain,
depression, motor impairment and insomnia as the main declining factors in utugyofa
PwP. Depression had the greatest impact during the early stage of theoooriditis an
improvement of the ma factors influencing utility value could contribute to an increase in
QoL among PwP.

In a survey of PwP, the most troublesome symptoms, pain was ranked the highestaon
symptoms in an earliParkinson’sgroup, affecting the person enough to negagiadfect

QoL, in particular musculoskeletal and visceral pain (Politis et al. 2010). Tiegeosns
resulted in a direct increase in medical and other health care cost, and shaitieHse
recognised as a key factor of this disorder, and taken into account for developing further
optimal management.

2. Selthelp groups and social support in PwP
As Parkinson’s progresses, literature highlighted three main alteratiddseReountered in
their perception of experience living with Parkinson’s: change, addgesbtianges, and
reflections on living witiParkinson’s (Benharoch and Wiseman 2004).

First, the most common symptom changes in PwP included tremors, changes in movement
quality, dribbling, difficulties in swallowing and speech, tiredness, problem intiigeand
deterioration of memory. Other changes included a decline in mobility, losspdd@ment,

but gains in new skills due to being diagnosed Witinkinson’s Second, the need to address
changes identified medications management over time, reactmnsther people’s
involvement, occupations undertaken to maintain wellbeing, and finding new ways of doing
things. Third, reflections on living with Parkinson haweluded thoughts on problems
encountered, acceptance of the disease;ceaBciousness, the importance of a positive
attitude and maintaining normality. PwP who were participating irh&df groups were
more likely to accept their condition and also adapt their usastyle. However, they also
expected that selielp groups should be more supportive. Conversely, PwP who were not
supported socially reported higher scores/levels of distress, anxietgs, sard less
satisfaction (Simpson et al. 2006). Further, those PwP who had stronger sociat suppor
terms of number of close relationshipad reported relatively much better psychological
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outcomes (Simpson et al. 2006). Therefore, further research should be explored into social
support and services that might mitigate deterioration in QoL of PwP.

Barrow and Charlton (2002) explored how progression of the condition had affected the lives
of eight PwP and whether self-help group membership was related to coping methodt (four
the participants were members of the Parkinson's UK Society and four weret medps |
found that all participantbad experienced losses of physical and mental functioning and
independence, seiflentity and future and were afraid of further losses as the Parkinson’s
progressed. Although all participants used a range of coping methods, it was fduhdréha
were differences between members and-members in the prominence of certain methods
and overall coping style. For nanembers, coping centred upon maintaining a normal life
and denying the condition a central role, but for group members, the condition akelyits |
consequences were accepted and incorporated into everyday life. The discourse of non
members contained many references to ats#ff group as a source of distress, while
discourse of members identified it as a supportive resource. This explotatyyeshances

our understanding of differences between people in their willingness to usehalpajfoup,

and in turn, raises questions about the provision of psychological services in a chronic
progressive disorder.

To sum up, the QoL of PwP is main§fected by nommotor and motor symptoms. Non
motor symptoms include psychological wellbeing, particularly depression andtyanx
Depression is a significant problem affecting PwP yet not well treated letalidgect
medical costs and healthcare co€ds the other hand, common motor symptoms derived
from bradykinesia, rigidity, and tremors are associated wittpliysicalwellbeing of PwP.
These symptoms can provoke a fall associated with injury, treatment in hospital
additional social care needs. These factors accelerate a reduction in QoL in PwP.

Some studies focused on the impact of Parkinson's on wellbeing. Two studies foumd poore
QoL and emotional wellbeing in early onset groups than late-onset of PwP (Kalp@@L1;
Lawson et al. 2014). Another study showed that the subjective wellbeing scores of PwP
living in a care home were lower than in people living alone in their own I{Goig-Molla

and Devlin 2014)Moreover, people with advanced Parkinson's experienced a decline in their
ability to perform their occupation well due to lower physical, psycholggaadial and
spiritual wellbeing leading to the difficulties with their employment. These cadist@s

and disappointment of PwP, as well as impacting on their QoL and wellfdinglock,
Cousins and Kernohan, 2014).

(B) Impact on quality of life and wellbeing of carers and family members

Parkinson's not only impactaeh people who are living with the condition, but also affects
the QoL of caregivers, as assessed using-B&€r, questionnaire and Short form (8R)
guestionnaire and sealéported wellbeing questions. Studies have found a number of factors
influencing QoL in carers: age, gender, heal#tius, duration of caregiving role, thevel of
mobility in PwP, and impaired cognitive function in PwP. Most carers werddeand were

the spouse or partner of the PwP. The caregivers mean age ranf2ge¢dts. An increase

in comorbidity, particularly psychiatric symptoms, was found almosttiimes higher in
caregivers compared to tigeneralpopulation of a similar age randa.addition, the QoL of
caregivers over the loagrm duration of caregiving was inferior compared to the general
populationparticularly in the four dimensions of social, anxiety and depression,, sire$s
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selfcare. Living with PwP had aegativeimpact on social, psychological, and physical
wellbeing in carers. It has been reported that Parkinson’s had a widespread impact o
caregivers’ social, psychosocial, and physigallbeing (Davey et al. 2004; O'Reilly et al.
1996; Kudlicka, Clare and Hindle 2014; Peters et al. 2011; Peter et al. 2013; Morley et al.
2012; Drutyte et al. 2014). Morley et al. (2012) indicated that 'sasgre, gender, health
status, caregiving duration, mobility and cognitive impairment were signifi€actors
influencing QoL of caregivers.

Schrag et al. (2004) explored the impact of Parkinson’s on the offspring of PwP. The
activities of daily living elp and the loss in social life were main burdens where the children
were still in adolescence. In some of adult children, the aspect of caritigefioown family

was a significant influence. Morley et al. (2011) examined the QoL and wellaf#aging
younger children and older children of parents with Parkinson’s and multipless|€vlS).

A comparison found that there was no difference in QoL and wellbeing in either groups
Clinical guideline was important for offspring of parental with PD and M&.TNCE
guidelines for Parkinson’s disease published in 2006, made no reference to the children of
PWP; many children who were providing informal care to PwP expressed of nog havin
enough information about their parent’s Parkinson's (Schrag et al. 200dey et al. 2011).

The future guidelines should include adult children for better communication andtiotera
with health professional and PwP condition.

Falls in PwP were identified as the most important factor that significantly impacted o
informal care, with carers experiencing anxiety, worry, fear, anger, frustratnd shock due

to falls in PwP. Increased occurrence of falling in PwP lessened the chancasefs to go

out for their normal activities, decreased contact with their friends amghbours.
Furthermore, falling also increased health care costs of PwP and caregiaeey @ al.
2004). Education courses and support for PwP caring role were limited for informal
caregivers, and they need to be suppoltgdhealth professionals particularly Parkinson’s
Disease Specialist NuréeDNS).

The results have been summarised bdbable4).

Table 4: UK Studies on Parkinson’s im

act on quality of life

independence and sedfentity

interviews of PwP

Theme and Focus Design / Sample Size | Reference
(A) Impact on QoL - PwP only
1. Physical andmental functioning] Qualitative: 8 indepth| BARROW and

CHARLTON (2002)

2. Positive impactby participation in
different daily activities

Qualitative: 7
interviews of PwP

indepth

BENHAROCH and
WISEMAN (2004)

3. QoL  differentials: attendin
movement disorder clinic vs. gene
clinic

Crosssectional: 42 PwP

BLACKWELL,
BROWN and
ROCHOW (2005)

4. QoL and Wellbeing differentials

Crosssectional: 199 PwP

CUBI-MOLLA and
DEVLIN (2014)

5. Condition progression(Advanced
stage) and treatment

RCT:280 PwP, Sumanirol

vs. placebo

DUCHANE  and
JENKINSON (2003)

6. NonMotor symptoms at Early stage Epidemiological: 58 PwP an DUNCAN et al
99 healthy controls (2014)
7. QoL differential factors aftg Crosssectional: UK, ltaly, FINDLEY et al
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controlling for disease severity an
medication

Spain, USA, Canada, Japan
N=1910 interviews, 20
clinicians and 1020 PwP

(2002)

8. Differentials by young vs older

Crosssectional: 426 PwP

KNIPE et al (2011)

9. Early stage cautive impairment Epidemiological: 219 Pwi LAWSON et al.
and 99 healthy controls (2014)
10. Differentials by Parkinson’s stageg Crosssectional: 123 PwP LEE et al (2006)
11. Differentials and predictors Crosssectional: 81 PwP LEKWUWA and
CRAWFORD
(2014)
12. Early stage- agpathy and impuls¢ Crosssectional: 99 PwP LEROI et al. (2011)
controls
13. Parkinson’s progression Qualitative: 10  irdepth| MURDOCK,
interviews of PwP COUSINS and

KERNOHAN (2014)

14. Daily activity - most severe healt Crosssectional: 130 PwP POLITIS et al
complaints by Parkinson’s progressiof (2010)
15. Daily activity and management | Crosssectional: 265 PwP RAHMAN et al
symptoms/complaints by Parkinsor (2008)
progression
16. Motor and NofMotor symptoms by Crosssectional: 162 PwP SHEARER et al
Parkinson’s progression (2012)
17. Wellbeing and social support Crosssectional: 34 PwP SIMPSON et al
(2006)
(B) Impact on QoL - Carers and Family members
1. Fall management by carers Qualitative: 14  irdepth| DAVEY et al
interviews of carers (2004)
2. Stress and financial impact on care| Crosssectional: 1881 carers| DRUTYTE et al
(2014)
3. Stress on carers Crosssectional: 123 carers | SCHRAG et al
(2006)
4. PwP and Carers byarkinson’s Crosssectional: 65 PwP, 5 KUDLICKA,
severity carers CLARE and
HINDLE (2014)
5. PwP and Carers by Parkinsol Crosssectional: 238 PwP MORLEY et al
severity carers (2012)
6. Health and wellbeing differentia] Epidemiological: 154 carer| ORIELLY et al
Carer spouse vs. h@arerspouse spouses, 124 necarer| (1996)
spouses as control
7. Health and wellbeing differentials { Crosssectional: 901 PwR PETERS et al
PwP and Carers 734 carers (2011)
8. QoL and health and social servi¢ Crosssectional: 1910 caref PETERS et al
experience of Carers of Parkinson's | (434imotor neuron diseas| (2013)
Other neurological conditions 721-multiple sclerosis an
755+Parkinsin’s disease)
9. QoL of Offspring Crosssectional: 143 MORLEY et al
offspring (2011)
10. QoL of Offspring Crosssectional: 89 offspring| SCHRAG et al
(2004)
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34 Cost of Healthcare Use

The greatest impact of Parkinson’s ag the deteriorationof QoL of both PwPs and
caregivers. This could also reflect on tremendous economic and financiah lmurd®ciety

in terms of social care and health care delivery costs. The overall economic btirden o
Parkinson’s could be assessed through measuring direct medical anckdical costs, and
indirect costs.

The annual total costs of a Parkinson’s case varied markedly between £13,800 (McCrone,
Allcock and Burn 2007) and £29,000 (Findley et al. 20Ilhe direct medical costs
estimatedto be £1,8& per patiat per annum which comprised of hospitalisation (£1,378),
professional visits (£385), and test (£117). Directmadical costs (professional care costs)
were £13,364 per person per annum and indirect costs (informal care costs bysfamilie
productivity losses, and sieleave) ranged between £11,000 and £12,500 per person per
annum(McCrone, Allcock and Burn 2007; Findley et al. 2011). The proportions of direct
medical costs, direct nemedical costs, indirect costs were 7%, 50% and 43% respectively
(Findley, et al. 2011). As seen in the previous figure, the overwhelming costs of Parkinson’s
were direct nommedical costs and indirect costs. In addition, McCrone, Allcock and Burn
(2007) demonstrated that the burden of informal care cost was the greategiuiog to
80.3% of the total costs of £13804, whilst direct social cost was just 5%. Following on the
studies focusing on thepacton caregivers’ QoL, data showed that most carers were retired,
female and also the spouse or partner of the PwP. Mc@tadefurther argued that as most
PwP were male, there was underestimation of costs of time put in by femalgarareg

Total costs of care varied by QoL of PwP in relation to medication cyol@scandition
severity. The severe health states resuitedncreasing time spent in OFF state (when
medication to improve the dopaminergic system and movement was not at its optimal, and
people experienced tremor, stiffness, slowness of movement, and/or mobility probléms)
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increasing H&Y scores, and thugsulted in rising costs. Also thlenger duration of
Parkinson’s depression, gait disturbance, and community/neighbourhood related problems
resulted in raising the costs furth@&indley et al. 2011)Findley (2007) estimated the total
cost of PD betweefi450 million and more than £3 billion per year; the underlying variation
was mainly due to indirect cost and prevalence rate for Parkinson's used in the mode

The hospitalisation occurrence®st the NHS more as compared to ambulatory care.
According to hospital admissions data for PwP, 28% were for elective admissior2%o
non-elective admission as compared to age seematchedndividuals admitted to hospital

for who the respective proportions were 60% and 40% (Low et al. 2015). Almost double the
rate of nonelective admission was found in PwP, with the highest rate (45.3%) recorded in
those in the age range between845years (Low, et al. 2015)The figure of a specific
excess bed days (EBD) costs was 12% of total cisisy et al. 2015). Pneumonia
Parkinson’s itself, urinary tract infection, cardiatated and hip fractures were the most
causes of nowlective admissions. The proportion of falls and fractures particularly hip
fractures werdnigher in the total costs (comparison frequencies and costs) (Low et al. 2015).
These were consistent with motor symptoms in which falls were the signifioabteésome
complaint affecting QoL and informal care costs. Furthermore, PwP whookradrbidities
associated with urinary tract infection, pneumonip,ffactures, were likely to stay longer in

the hospital and in those over 85 years, the likelihood of mortality (death) was higher than
the youngeange cohorts (Low et al. 2015imilarly, Xin et al. (2014) found that pneumonia,
urinary tract infectionfalls and fractures, cardiovascular and circulatory disorders, central
nervous system and disorders of sense organs, gastrointestinal disorders, andisoeda

were the main causes for emergency admissions and hospitalisations in Pwitseate
progression.

The PDNS can save expenditure towards doctors and specialist consultations omfParkins
care. According to Hobson, Roberts and Meara (2003) study the PDNS assessed 321 patients
and made 881 interventions during one year. The estimated cosy saviemploying a

PDNS was £54,992. Community visits by PDNS potentially saved £8,296 on outpatient and
£1203 on inpatient visits. Jerman et al. (2002) and Hurwitz et al. (2005) examined PDNS
intervention and found the nurse specialists had little impact on clinical @nditPwP but
improved their overall wellbeing without adding to the PwP's healthcare costs.

A costeffectiveness and QoL review of Parkinson's undertaken by Dowding, Shenton and
Salek (2006) found that carers' burden was the major source for economic costs which so fa
had not been factored into ceadfectiveness analyses. The study further stated that
Parkinson's cost of care including healthcare could significantly beasst by improving
HRQoL of carersThe results have been summarised belbable5).

Table 5: UK Studies onhealthcare andsocietal costs related toParkinson’s

Theme and Focus Design / Sample Size Reference

1.Cost- effectiveness/ Qol Literature review]; DOWDING, SHENTON
reviews International and SALEK (2006)

2. Medication costs differential Crosssectional: 409 PwH DODEL et al (1998)

by Parkinson’s progression movement disorder clinic

3. Economic and healthcarg Crosssectional: 432 PwP | FINDLEY et al (2007)
impact

4. Healthcare costs: home \ Crosssectional: 302 Pwl FINDLEY et al (2011)
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residentiakcare by severity

5. Healthcare costs by Parkinsol Crosssectional: 444 PwP | FINDLEY et al (2003)

progression

6. Specialist Nurse service cost | Crosssectional: 321 PwP| HOBSON, ROBERTS, &
MEARA (2003)

7. Specialist Nurse Intervention ¢ RCT: 1859 PwP JARMAN et al (2002);

health care costs and QoL HURWITZ et al. (2005)

8. Hospitalisation costs ar| Routine Hospital Episod| LOW et al. (2015)

incidence Statistics data for 4 years

9. Hospitalisation costsncidence| RCT: 2074 PwP, followe( XIN et al (2014)

by Parkinson’s progression over 10 years

10. Healthcare and societal co| Longitudinal: 174 PwP MCCRONE, ALLCOCK,

by severity and BURN (2007)

11. Societal costs- loss of| Quantitative:two datasetss SCHRAG and BANKS

employment 151 and 308 PwP (2006)

12. Employment loss and financi Crosssectional: 72 PwP | CLARKE, ZOBKIW and

burden GULLAKSEN (1995)
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3.5 Societal Cost of Parkinson’s

Only a few studies had revealed societal costs of Parkinson's. In terms fofjos
employment in Parkinson’s, the duration since diagnosis of the condition had andpact

on full-time and parttime work in PwP. The more advanced the condition, the less
employment was noted in those populations. Schrag and Banks (2006) study found that in
PwP with Parkinson’s duration of more than 5 years, orl9% of them were working full

time and 7% doing pattme jobs. Further, PwP with more than 10 years since diagnosis had
significantly lower employment rate from the first groups. Additionally, thexage time loss

of employment due to Parkinson’s was 4.9 years. PwP between 5 and 10 years since
diagnosis stopped working 46% and 82% respectively although gender, type of work, and
living circumstances had the least influence on average years of emptolg®® (Schrag

and Banks 2006). McLaughlin et al. (2011) througllépth interviews with caregivers had
outlined the financial implications for providing cate PwP byfamily members and
underlined the difficulties in accessing benefits and loss of income.

Clarke, Zobkiw and Gullaksef1995) studied the QoL and care of PwP attending movement
disorders clinic in England and found that the main problems of care was related to
accommodation, travel, holidays and hobbies. They also found financial difficatbes
amongst PwP due to ioluntary early retirement and delay in getting welfare benefits. PwP
were satisfied with their hospital care, specialised clinic and PDNS inpuasl suggested
that the need was to strengthen the roles of physiotherapists, speech therapisisst spe
nurses and social workers in the management of Parkinson's, as well as vaueamaor
support needs including respite cai@rutyte et al. (2014) found an important stressor
amongst carers was a reduced household income as due to caring for the PwiPc&8% o
had reduced their employment and 30% also experienced a reduction in theaiafin
conditions.

There was a significant correlation between the H&Y score for Parkinson’s iesdd d
economic costs of health and social care wité moreadvanced tage of the condition
leading to increased direct cost particularly that of social care. These cokigds/\saried as
follows: stage O and I, II, IIl, IV, and V (£2,971, £3,065, £6,183, £10,134, and 18,358
respectively) (Findley et al. 2003). Those PwlRo were in later stages of Parkinson’s were
likely to become nomesponsive to medication (or develop drug resistance) and thus
aggravate the condition, leading to increased expenditure on health and social care.
Furthermore, the difference type of accommodation was a significant variant of the cost of
care. People who were living in their own home (compared to those in a nursingheazme
the lowest total of annual direct costs (£4,189). Costs for PwP livingrhél in institutional

care weralmost fivefold higher than PwP living in their own home (Findley et al. 2003).
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2.4 Conclusion

Parkinson’s is an incurable, lotgrm, neuredegenerative condition with movement,
cognitive, psychological and physiological symptoms that have a subsiammgdt on QoL,
especially as the condition progresses particularly as an individual becaneble to look

after him or herself. In many cases, Parkinson’s care is informal, aly fax@mbers and
friends take on a carer role assisting the Pimdeed,the vast majority of the cost of
managing Parkinson’s has been attributed to informal care and social carethatheirect
medical costs. The literature clearly highlights that not only does the QBWw®fdeteriorate

over timebut the QoL of their faty members and carers are also severely affeetsath in
economic and social contexts. Family members gave up their time, employment and
resources, plus watched the deterioration of the QoL of people they cared for; thus
accentuating the total societabsts. Grey and published literature has also highlighted the
critical role played by Parkinson's nurses in the management and care of dPéskiasd
reiterates that additional funding by the NHS should be allocated for strengtreerdng
extending outreach services of Parkinson's nurse specialists (and possibliyeattierand
social care specialists) to PwP and their families.
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Appendix 1: SearchStrategy

Pilot searchesn MEDLINE (EBSCO)

The searches have been written up for MEDLINE using the EBSCO interfaceeand a
detailed below.

Explanation of search terms used: ti = title field; ab = abstract field; af = aufiatiah
field; / = controlled vocabulary term; exp. = controlled vocabulary term explodedis&gt)

= denotes any character; "™ = phrase search; n = proximity operator.

parkinson*.ti,ab
parkinsonian disorders/
parkinson disease/
or/1-3

cost*.ti,ab
financial.ti,ab
finance*.ti,ab
fiscal.ti,ab

. economic*.tjab
10.socioeconomic*.ti,ab
11.wage*.ti,ab
12.expenditure*.ti,ab
13.debt*.ti,ab
14.income*.ti,ab

15. saving*.ti,ab
16.employment*.ti,ab
17.unemployment.ti,ab
18. pension*.ti,ab

19. housing.ti,ab
20.salary.ti,ab
21.salaries.ti,ab
22.paid.ti,ab
23.outlay.ti,ab
24.outgoings.ti,ab

25. expense*.ti,ab

26. price*ti,ab.
27.spending.ti,ab
28.earn*.ti,ab
29.budget*.ti,ab

30. payment.ti,ab
31.burden.ti,ab
32.sacrifice.ti,ab
33.deprive*.ti,ab
34."quality of life".ti,ab
35. carer* N3 health.ti,ab
36.carer* N3 impact.ti,ab
37.carer* N3 "well being".ti,ab
38.carer* N3 wellbeing.ti,ab

©CoNorwWNE
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39. carer* N3 "quality of life".ti,ab
40.family N3 health.ti,ab
41.family N3 impact.ti,ab
42.family* N3 wellbeing.ti,ab

43. family* N3 "well being".ti,ab
44. family* N3 "quality of life".ti,ab
45.families N3 health.ti,ab
46.families N3 impact.ti,ab

47 .families N3 "well being".ti,ab
48.families N3 wellbeing.ti,ab
49.families N3 "quality of life".ti,ab
50. caregiver* N3 health.ti,ab

51. caregiver* N3 impact.ti,ab
52.caregiver* N3 wellbeing.ti,ab
53.caregiver* N3 "well being".ti,ab

54. caregiver* N3 "quality of life".ti,ab

55. cost of illness/

56. costs and cost analysis/
57.health care costs/

58. heath expenditures/
59.direct service costs/
60. hospital costs/

61.drug costs/

62.cost savings/

63. financial support/
64.financial management, hospital/
65.financial management/
66.economics/
67.models, economic/
68.economics, hospital/
69.socioeconomic factors/
70.salaries and fringe benefits/
71.employment/
72.health expenditures/
73.income/

74.pensions/

75.housing/

76.quality of life/
77.0r/576

78."united kingdom".af
79.uk.af

80. britain.af

81. scotlandaf
82.englandaf

83.wales.af

84."northern ireland".af
85.exp. great britain/
86.england

87.northern ireland/

88. exp. scotland/
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89.wales/
90.channelslands/
91.guernsey/
92.0r/78-91

93.4 and 77 and 92
94,

Grey literature searches
NICE Evidence Search = 1015 results

((parkinsorf) AND (cost* ORfinanc® OR economic* OR expenditure* OR debt* OR income* OR
pension* ORsalar OR spending OR earn* OR budget* OR burden OR sacrifice OR "quality of life"
OR carerOR famil* OR caregiver))

This search was shortened as the number of characters allowed was liméadstilts were also
limited to anything published in the last tergears.

Google.co.uk = 36,700,000 results

((parkinson*) AND (cost* OR financ* OR economic* OR expenditure* OR debt* @f®me* OR
pension* OR salar* OR spending OR earn* OR budget* OR burden OR sacrifice ORy'qtiafe"
OR carer OR famil* OR careggr))

This search was shortened as the number of characters allowed was.limited
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