
Journal of Parkinson’s Disease 12 (2022) 1833–1840
DOI 10.3233/JPD-223173
IOS Press

1833

Research Report

The Cause and Duration of Emergency
Admissions to Hospital in People with
Idiopathic Parkinson’s Disease, Under the
Care of a UK Service, During the First Year
of the COVID-19 Pandemic

Penelope K. Ellisa,b,∗, Matthew L. Daviesa,b, William K. Grayb, Margaret Barberc, Ifkov Bolnykhc,
Molly Sadlerc and Richard W. Walkera,b

aPopulation Health Sciences Institute, Newcastle University, Baddiley-Clark Building, Newcastle upon Tyne,
UK
bNorthumbria Healthcare NHS Foundation Trust, North Tyneside General Hospital, Rake Lane, North Shields,
Tyne and Wear, UK
cNewcastle University Medical School, The Medical School, Newcastle University, Framlington Place, Newcastle
upon Tyne, UK

Accepted 8 May 2022
Pre-press 23 May 2022

Abstract.
Background: People with Parkinson’s disease (PD) have higher rates of hospitalisation and healthcare utilisation compared
to the general population. The COVID-19 pandemic caused significant changes in admissions to hospital and access to
healthcare. People with PD are some of the most vulnerable to such changes. There is no pre-existing data on the cause and
duration of admission to hospital of people with PD during the COVID-19 pandemic.
Objective: To determine the cause, duration, and outcome of hospital admissions to Northumbria Healthcare NHS Foundation
Trust (NHCFT) for people with idiopathic Parkinson’s disease (IPD) in 2020.
Methods: All people with IPD who had an emergency admission to NHCFT between 01/01/2020 and 31/12/2020 were
identified. Demographic and disease characteristics, the number, duration, cause of admission and the location prior to
admission were collected from an audit of medical notes.
Results: 271 people with IPD had one or more emergency admissions to NHCFT between 01/01/2020 and 31/12/2020.
There was a total of 453 emergency admissions, with a median duration of 5 (IQR 2-13) days. The most common causes of
admission to hospital were PD-related motor dysfunction (includes falls with no other underlying cause or associated injury)
and injury (includes falls with fracture), at 78 (17.2%) and 70 (15.5%) respectively.
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Conclusion: People with IPD had a short duration but high number of emergency admissions to hospital. Our chronological
data on number of admissions shows a peak in admissions during August 2020. As a result of these findings and emerging
data we suggest that individuals with PD deconditioned during 2020.
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INTRODUCTION

There are an estimated 145,519 individuals living
with Parkinson’s disease (PD) in the United Kingdom
(UK) [1]. People with PD have significantly higher
rates of hospital admissions and healthcare utilisation
compared to the general population [2–4]. It is estab-
lished that the most common causes of admission in
people with PD are infections (urinary tract infection
and pneumonia), gastrointestinal disorders, falls and
fractures, and PD-related motor and psychiatric con-
ditions [5]. Understanding the cause of admissions in
people with PD can aid healthcare services to identify
those most at risk of admission and develop policies
to aid in the prevention of admission.

On 11 March 2020, the World Health Organization
(WHO) declared that the severe acute respiratory syn-
drome coronavirus two (SARS-CoV-2 or COVID-19)
was a pandemic [6]. In response, the UK government
enforced two national lockdowns, on 23 March 2020
and 5 November 2020, and encouraged only essen-
tial use of the National Health Service (NHS) [7–9].
Whilst national restrictions and guidance prevented
the spread of COVID-19, they created barriers to indi-
viduals with pre-existing health conditions accessing
healthcare and created fear that using healthcare
facilities would result in COVID-19 infections
[10–12].

A systematic review of the COVID-19 pandemic
and impact of government restrictions found that hos-
pital admissions reduced by 28% globally [10, 13]. In
the UK admissions decreased by 25.5% from 2019-
2020 to 2020-2021 [14]. Data from Germany shows
that, during the peak of COVID-19, admissions for
any cause decreased by 36.6%, but in people with
PD admissions decreased by 66.6% [15]. However,
there are no data looking at the cause and duration of
admissions in people with PD during the COVID-19
pandemic.

It is important to determine the impact of the
COVID-19 pandemic and government policies on
the duration and causes of admission to hospital
for people with PD. By understanding the changes
in health utilisation, health services can prepare for

future threats to people with PD accessing healthcare
services and reduce the sequelae of such events.

MATERIALS AND METHODS

Ethics and consent

This study was registered with the audit depart-
ment at Northumbria Healthcare NHS Foundation
Trust (NHCFT) As an audit ethical approval was not
required. Informed consent was not required for this
study as it involved a review of existing clinical data.

Setting, participants, and inclusion/exclusion
criteria

The NHCFT has a catchment of around 500,000
individuals. The NHCFT PD service covers two local
government areas in the North East of England: North
Tyneside and Northumberland. There is a mixed pop-
ulation demographic; urban areas have a higher index
of multiple deprivation and the rural population have
a lower index of multiple deprivation. All individ-
uals are initially admitted to Northumbria Specialist
Emergency Care Hospital (NSECH), which serves as
the acute medical hospital for NHCFT.

The NHCFT PD service is run by geriatricians with
an interest in PD in conjunction with PD nurse spe-
cialists and other multidisciplinary team members.
Throughout 2020 the PD nurse specialists remained
in their posts and provided their usual standard of
care for individuals with PD, allowing for the cir-
cumstances, with more remote working taking place.

All patients with a diagnosis of idiopathic PD
(IPD) (including PD dementia (PDD)), Lewy body
dementia (LBD), vascular parkinsonism or atypical
parkinsonian disorder, who had an emergency or
elective admission to NHCFT, between 01/01/2020
and 31/12/2020 had their admissions retrospectively
recorded. Outpatient attendances and accident and
emergency attendances without admission were not
included.

Only patients with a diagnosis of IPD (including
PDD) were included in the final analyses. Individuals
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with atypical parkinsonian disorder, vascular parkin-
sonism, and LBD were excluded as their presentation,
progression, symptomology, and resultant man-
agement differs from those with IPD. Atypical
parkinsonian disorder conditions included cortico-
basal degeneration, multiple systems atrophy, or
progressive supranuclear palsy. In the final data anal-
yses, only emergency admissions were included.

Data collection

Patients were identified from the PD service central
database for NHCFT.

Medical notes were obtained for those identified
with an admission. Data on diagnosis of PD, gen-
der, age, and disease stage as Hoehn and Yahr score
were recorded [16]. When the diagnosis was not
immediately clear from the records, RW reviewed the
diagnosis based on medical notes. Hoehn and Yahr
scores were recorded directly from previous docu-
mentation in clinical records or were determined by
PE on analysis of functional status in patient records.

Number of admissions and whether they were
emergency or elective was recorded. Each emergency
admission to hospital was reviewed and the duration,
primary cause, outcome, and location before admis-
sion were recorded. Cause of admission was coded
using identical methodology to a previous study con-
ducted in the same setting. In order to record the
severity of a fall; in those with motor dysfunction
(fall) and an injury, “injury” was reported as the pri-
mary cause of admission, and in those with motor
dysfunction (fall) and no injury, “PD-related motor”
was reported as the primary cause of admission [17].
Individuals with a high clinical suspicion of COVID-
19 (lymphopenia, new cough, shortness of breath,
desaturation) but without a positive COVID-19 test
were included as COVID-19 [18]. Primary cause of
admission was recorded from the discharge summary.
If the primary cause was not clear the admission doc-
ument was reviewed. Cause of death was recorded
from the death certificate summary. Location prior
to admission was recorded from the admission docu-
ment.

Data analysis and statistical methods

Standard descriptive statistics (e.g., median, mean,
frequency, inter-quartile range (IQR)) were used to
summarise the data.

Data from NHS digital, Hospital Admitted Patient
Care Activity was used for the number of finished

admission episodes (all cause) in England, in 2020
[14]. A finished admissions episode: each episode
relates to a period of care for a patient under a single
consultant at a single hospital. UK Government data
was used for the number of positive COVID-19 cases
(people who have had at least one positive COVID-19
test result), in the UK during 2020 [19].

RESULTS

Population characteristics

For 2020, 289 individuals with a diagnosis of IPD
were admitted to NHCFT, of whom 271 had an emer-
gency admission. 95 individuals had two or more
admissions and 42 had three or more admissions. One
individual had 10 admissions in 2020.

Demographic details and disease severity are
displayed in Table 1. The individuals were predom-
inantly male (65.7%), Hoehn and Yahr score III
(40.2%) and had a median age of 80.

Location prior to admission

Nearly three quarters of admissions were from
individuals own home, 322 (71.1%). Admissions
from a care home were the second highest location,
94 (20.8%).

Table 1
Demographics and disease stage in those with IPD who had an

emergency admission to NHCFT

Demographic 2020, n = 271

Gender
Male 178 (65.7%)
Female 93 (34.3%)

Median age, y (IQR) 80.0 (74.5–84.0)
41–50 1 (0.4%)
51–60 7 (2.6%)
61–70 27 (10.0%)
71–80 111 (40.9%)
81–90 110 (40.6%)
>90 15 (5.5%)

Dementia
Diagnosis recorded 47 (17.3%)
Diagnosis not recorded 224 (82.7%)

Hoehn and Yahr Score
I 7 (2.6%)
II 61 (22.5%)
III 109 (40.2%)
IV 44 (16.2%)
V 50 (18.5%)

IQR, interquartile range.
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Table 2
Underlying primary cause of emergency admission and death and

location prior to admission in individuals with IPD

Admissions in 2020 (n = 453)

Median duration of 5 (2–13)
admission, days (IQR)
Primary cause of admission

Pneumonia* 57 (12.6%)
CAP 43
Aspiration pneumonia 14

COVID-19 19 (4.2%)
Injury 70 (15.5%)
UTI 37 (8.2%)
Other Infection 14 (3.1%)
PD related motor 78 (17.2%)
PD related psychiatric 16 (3.5%)
PD drug compliance 11 (2.4%)
Orthostatic hypotension 10 (2.2%)
Other cardiac cause 28 (6.2%)
Gastrointestinal 47 (10.4%)
Stroke 6 (1.3%)
Other 60 (13.3%)

Location prior to admission
Care home 94 (20.8%)
Own Home 322 (71.1%)
Respite care 3 (0.7%)
Sheltered accommodation 31 (6.8%)
Tertiary Hospital 3 (0.7%)

Cause of death n = 33
Pneumonia* 13 (39.4%)
COVID-19 7 (21.2%)
Parkinson’s disease 3 (9.1%)
Sepsis 2 (6.1%)
Other 8 (24.2%)

*Pneumonia includes community acquired pneumonia and aspi-
ration pneumonia. CAP, community acquired pneumonia; IQR,
interquartile range; PD, Parkinson’s disease. Injury includes fall
with fracture. PD-related motor (includes falls with no other under-
lying cause or associated injury). PD-related psychiatric (includes
hallucination and delirium with no other underlying cause). PD
drug compliance (includes medication non-compliance and over-
dose).

Length of stay

The median duration of admission to NHCFT was
5 days (IQR 2-13).

Cause of death

Thirty-three individuals died whilst admitted to
NHCFT in 2020, of whom 13 (39.4%) died of pneu-
monia and 7 (21.2%) died of COVID-19 (Table 2).

Chronology of admissions

Figure 1 displays the number of emergency admis-
sions in people with IPD to NHCFT compared to the
number of COVID-19 cases in the UK and finished

admission episodes in England during 2020. The
number of emergency admissions in people with IPD
to NHCFT decreased in the first six months of 2020.
Between June and August 2020 there was a rapid
increase in the number of emergency admissions.
From August 2020 to 2021 emergency admissions
decrease.

Cause of admission

In 2020, A total of 453 emergency admissions
occurred in those with IPD. The most common causes
of admission to hospital were PD-related motor
(includes falls with no other underlying cause or asso-
ciated injury) and injury (includes falls with fracture),
at 78 (17.2%) and 70 (15.5%) respectively. Table 2
displays the duration and cause of, and location prior
to admission.

Nineteen (4.2%) individuals were admitted due
to COVID-19 infection. Three of the 19 individuals
were treated for a high clinical suspicion of COVID-
19 infection despite a negative COVID PCR test
result. An additional two patients had a diagnosis of
COVID-19 infection recorded in their records, but
this was not the primary cause of admission.

Figure 2 displays that cause of admissions per quar-
ter, in 2020. There is a peak in admissions due to
injury in the third quarter (July-September 2020).

DISCUSSION

To our knowledge this is the first paper to show the
number, duration, and cause of admissions as well as
location prior to admission of individuals with IPD
for the whole of 2020 and thereby covering the start of
the COVID-19 pandemic. There were approximately
1,000 people with IPD under the NHCFT PD service
at the start of 2020 of whom 271 had one or more
admissions to hospital.

The median duration of admission to hospital (five
days) was shorter than that of a study of 324,055
admissions for people with PD in England between
2009 and 2013, which found the mean length of stay
to be 16 days [20]. Additionally, data from NHCFT in
2017 show that the median length of stay of individu-
als with IPD was 7 days (IQR 2-19). From the start of
the pandemic until 15 April 2020 the UK government
encouraged rapid discharge of people admitted from
care homes back to care homes. Rapid discharges
included individuals recovering from COVID-19
infection and did not require a confirmed negative
COVID-19 test [21]. Further investigation is required
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Fig. 1. The number of emergency admissions in people with IPD to NHCFT, compared to the number of COVID-19 cases (people who have
had at least one positive COVID-19 test result), in the UK by specimen date and the number of finished admission episode (all cause) in
England, in 2020.

Fig. 2. The number of emergency admissions in people with IPD to NHCFT by cause of admission, per quarter in 2020.

to determine the rate of readmission and the interval
of time between discharge and readmission during
the COVID-19 pandemic. The encouragement of
rapid discharges may have contributed to shortened
admission duration and premature discharges, with
a possible increase in readmissions. By understand-
ing this, government policy can be adapted to protect
those who are most vulnerable and optimise the use
of health services.

Figure 1 compares COVID-19 infections in the
UK with IPD emergency admissions to NHCFT
during 2020. Emergency admissions for individu-

als with IPD are initially high, which is consistent
with increased admissions during winter months. For
the first six months of 2020, IPD emergency admis-
sions decrease as COVID-19 cases increase within
the UK. The first national lockdown was introduced
on 23 March 2020 [9]. IPD emergency admis-
sions peak in August 2020, which we hypothesise
could be due to two factors; change in government
policy and the deconditioning of individuals with
IPD during lockdown. From 4 July 2020, the UK
government encouraged the public to utilise essen-
tial and non-essential services which could have
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prompted individuals previously afraid of utilising
health services to attend hospital [22]. Almost half of
individuals with PD self-reported less physical activ-
ity during the COVID-19 pandemic, which correlated
with worsening physical symptoms [23]. Further con-
tributing factors to deconditioning of people with PD
are the “hidden sorrow” of COVID-19; social isola-
tion, and psychosocial stress which worsen symptoms
[24–26]. As the second wave of COVID-19 increases
into the autumn of 2020 and the second national
lockdown was introduced IPD emergency admissions
decrease [7]. Further research is required to confirm
that there is a causative relationship between change
in government policy and deconditioning of individ-
uals during 2020.

The greatest primary causes of admission in our
study were PD-related motor causes and injuries. This
is similar to results from a systematic review and
meta-analysis, which found that the main cause of
admission for people with PD, prior to COVID-19,
was infections (urinary tract infection and pneumo-
nia) and worsening motor manifestations of PD, and
falls or fractures [5]. However, compared to a previ-
ous publication of data from NHCFT that examined
cause of admissions for individuals with IPD, who
were Hoehn and Yahr III to V, we found a greater
number of admissions due to injury (including falls
with fractures) [17]. National admissions decreased
by 25.5% during the COVID-19 pandemic, it may be
that other causes of admission did not present to hos-
pital and these results reflect the high proportion of
admissions due to injury or PD-related motor [14].
However, Fig. 2 displays that cause of admissions
in 2020, per quarter. There is a peak in admissions
due to injury in the third quarter of 2020 (July –
September) and a high number of admissions due
to PD-related motor causes. These correlate to the
easing of UK government easing of COVID-19 pan-
demic lockdowns. The high number of admissions
due to injuries and the change in causes in admissions
during 2020 supports the suggestion that individu-
als with IPD deconditioned during lockdown. It is
important to understand if those with PD are more
likely to have an injury after COVID-19 pandemic
lockdowns as this can aid in the development of effec-
tive interventions to prevent the deterioration of those
with PD in the community, to maintain motor func-
tion and to reduce emergency admissions to hospital.
There is an association between frequent neurolo-
gist consultations, availability of open access clinics
and medication compliance and a reduced number of
emergency admissions [27]. The integration of these

services as an online or community-based service
may be effective in future pandemics or when there
is limited access to health care services.

Admissions from own home made up 71.1%, and
admissions from care homes 20.8% of admissions.
Between 20 January 2020 and 28 June 2020 the rate of
emergency admissions to hospital for residential and
nursing home residents in England decreased by 36%
and 38% respectively [28]. This has been attributed
to government policy; primary care and community
health services were asked to support care homes
with the aim to reduce admissions to hospital [29].
It is known that individuals with IPD are more likely
to be admitted to hospital [2–4]. To determine the
impact of this government policy the location prior
to admissions should be compared to previous data.
Deaths for individuals with IPD in care homes should
be compared for 2020 to previous data to see if there
was an excess of deaths in care homes potentially due
to reduced admissions to hospital.

Seven and a half percent all admissions resulted in
death, which is similar to previous data, which reports
the mortality rate for emergency inpatient admission
for people with PD in the UK to be 7.0% in males
and 5.8% in females [20]. Individuals with IPD, and
in particular those with dementia, have a higher risk
of mortality than the general population [30].

Limitations

The study has some limitations. Descriptive statis-
tics were used to summarise the data. Data only
included inpatient outcomes. Comparison of inpa-
tient and community outcomes would enable further
conclusions to be drawn from the data. There is no
previous data set to compare to. Previous results from
the same area would have enabled us to determine if
there were significant changes to outcomes within
the same population. Deaths were only recorded for
inpatient admissions. Inpatient and outpatient deaths
would have enabled us to determine the total mortal-
ity rate in 2020 within the PD NHCFT population.
The data is UK specific and reflects changes because
of UK government policy. However, the response
and outcomes are applicable to any healthcare setting
impacted by COVID-19.

Conclusion

We found that people with IPD had a shorter
duration of admission to hospital and a higher num-
ber of admissions due to PD motor symptoms and
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injuries during 2020 than reported previously. Our
chronological data on number of admissions shows
a peak in admissions during August 2020. As a
result of these findings and emerging data we sug-
gest that individuals with PD deconditioned during
2020. Further research is required into decondition-
ing of patients, location prior to admission and deaths
within the community. This will enable effective,
community-based interventions and informed gov-
ernment policies to be developed which support those
with PD in future pandemics and with reduced access
to healthcare.
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