
LIFE AFTER HOSPITALIZATION 

WITH PARKINSON’S DISEASE: 

WHAT NEXT?
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report for this lecture.

• I will be talking about some 

treatments that are not yet FDA 

approved and are still experimental.

DISCLOSURE



A Progressive, Heterogeneous, Multisymptomatic Neurological Disorder



PARKINSON’S DISEASE
Motor Dysfunction

• Resting tremor

• Cogwheel rigidity

• Akinesia / Bradykinesia

• Postural instability

• Shuffling gait / Festination

Reich SG, Savitt JM. Med Clin N Am 2019;103:337-350



PARKINSON’S DISEASE
Motor Complications

• ‘On-Off’ fluctuation

• Dopa-induced dyskinesia

• Freezing gait

• Falling

• Dysphagia



PARKINSON’S DISEASE
Non-Motor Dysfunction

• Autonomic dysfunction

• Behavior changes

• Cognitive changes

• Sleep disturbances

• Abnormal sensation

• Fatigue



PARKINSON’S DISEASE
Reasons for Hospital Admissions

A Systematic Review and Meta-analysis (9 studies/7162 patients)

• Infection (mostly PNA & UTI) 22%

• Worsening PD motor symptoms 19%

• Falls/fractures 18%

• Cardiovascular co-morbidities 13%

• Neuropsychiatric 8%

• Gastrointestinal complications 7%

Okunoye O, et. al., Parkinsonism Relat Disord 2020;71:66-72.



PARKINSON’S DISEASE
Reasons for Hospital Admissions

During the First Year of COVID-19 Pandemic (453 patients)

• Total infections 23.9%
• Pneumonia 12.6%

• UTI 8.2%

• Other infections 3.1%

• Worsening PD motor symptoms 17.2%

• Injuries/Falls 15.5%

• Gastrointestinal complications 10.4%

• Cardiovascular co-morbidities 6.2%
Ellis P, J Parkinson’s Disease 2022;12:1833-1840.



PARKINSON’S DISEASE
Predictive Risk Factors for

Undesirable Hospitalization Outcomes On Admission

• No. of comorbidity medical 

problems

• Age

• Body mass index

• Pressure ulcer

• Encephalopathy
Wang X, et al. Risk Factors and Machine Learning Model for Predicting Hospitalization Outcomes in Geriatric Patients with Dementia. 

Alzheimer’s & Dementia: Translational Research and clinical Interventions (In Press)



PARKINSON’S DISEASE
Common Problems in the Hospitalized PD Patient

• Medication errors
– Inappropriate medications, incorrect administration, 

wrong medications

• Infections
– UTI, aspiration pneumonia, others

• Confusion/Delirium

• Pressure ulcers

• Falls
Oliver HH, et. Al. Movement Disorders 2011;26:197-208.



PARKINSON’S DISEASE
Proper Management of Hospitalized PD Patients

• Early neurological consultation

• Team work among specialties

• Avoid known complications

• Early mobilization

• Education of patient and family

Aminoff MJ, et. Al. Parkinsonism Relat Disord 2011;17:139-145.  Hou JG el. al. Parkinsonism Relat Disord 2012;18:377-381.



LIFE AFTER HOSPITALIZATION
Discharge Disposition

• Home with independent living

• Home with in-home care

• In-patient rehabilitation

• Skilled nursing facility

• Assisted living facility

• Nursing home / personal care home

• Memory care

• Palliative care / Hospice



LIFE AFTER HOSPITALIZATION
Living at Home

• Home with independent living
• Able to manage all basic ADLs

• Have sufficient support at home

• Can go to outpatient therapies

• Home with in-home care
• Need some help with basic ADLs

• Have sufficient support at home

• Cannot leave home alone

• Home healthcare and therapies

Patients not qualified for In-Patient Rehabilitation or Skilled Nursing Facility



LIFE AFTER HOSPITALIZATION
In-Patient Rehabilitation

• Patient requires multiple therapeutic interventions (physical, 

occupational, speech-language, prosthetics/orthotics)

• Patient requires and is able to tolerate intensive therapies for 3 

hours/day 5 days/week, or 15 hours within 7 consecutive day period

• Patient requires physician supervision by a rehabilitation physician

• Patient can actively participate in and benefit significantly from the 

intensive rehabilitation therapy program

• Interdisciplinary team includes: rehabilitation physician, RN certified in 

rehabilitation nursing, social worker/case manager, licensed or 

certified therapist from each therapy discipline.



LIFE AFTER HOSPITALIZATION
Skilled Nursing Facility

• Patient recovering from serious illness or injury who still requires 

constant medical or nursing care

• Patient has stayed in acute care for at least 3 days

• Patient cannot tolerate intensive rehabilitation therapy program 

yet

• Facility provides 24-7 access to trained nurses in a medical 

setting under a doctor’s supervision

• Skilled nurses can assist with IV therapies, administer 

medication, help with physical therapy, and monitor vital signs 

and other health indicators

• Patient receives less intensive rehabilitation therapies



LIFE AFTER HOSPITALIZATION
Assisted Living Facility

• For people who are mobile, yet require some help with activities 

of daily living, including dressing, bathing, and transport

• For people who may require intermittent nursing and medical 

services

• Suitable for people who do not have sufficient support at home

• Residents generally have their own apartment or studio

• Facility offers the independence of home living, but with a higher 

level of monitoring and care

• Facility provides meals, group activities, social functions in a 

more structured environment



LIFE AFTER HOSPITALIZATION
Discharge Disposition

• Home with independent living

• Home with in-home care

• In-patient rehabilitation

• Skilled nursing facility

• Assisted living facility

• Nursing home / personal care home

• Memory care

• Palliative care / Hospice



LIFE AFTER HOSPITALIZATION
Rehabilitation after Hospitalization

• Goals for rehabilitation:
– Maximize motor performance

– Enhance gait and balance

– Regain previous functioning

– Improve quality of life

• Patients, caregivers, and healthcare professionals need 

to work together and utilize all treatment options to 

achieve rehabilitation goals

• In-patient rehabilitation

• Out-patient rehabilitation

• Home rehabilitation



LIFE AFTER HOSPITALIZATION
Benefits of Exercise Therapy in PD

• Exercises improve motor and non-motor features of PD and 

are associated with a reduced risk of developing PD

• Increase synaptic strength among brain cells and potentiate 

functional neural circuitry to promote neuroplasticity

• Enhances motor learning

• Reduces chronic oxidative stress

• Stimulates the synthesis of neurotransmitters and trophic 

factors

• Relatively safe and can be adjusted to individual needs

Abbruzzese G, et. al. Parkinsonism Relat Disor2016;22:S60-S64.  Choi H-y el. al. Parkinson’s Disease 2020;2565320.



LIFE AFTER HOSPITALIZATION
Challenges in PD Rehabilitation

• Patients with PD are all different 

• On/Off phenomenon

• Anxiety/emotions

• Orthostatic hypotension

• Involuntary movements:

– Tremor, dyskinesia, dystonia

• Pain

• Will not cooperate if uncomfortable



LIFE AFTER HOSPITALIZATION
Therapies for People with PD

• Physical therapy:
– Help improve patients’ ability to move, walk and balance, reduce PD 

complications, i.e. pain, rigidity, posturing, and prevent disability

• Occupational therapy:
– Help patients develop, recover, improve, and maintain the skills needed for daily 

living and working

• Speech-Language Pathology:
– Help evaluate and treat patients with speech and language difficulties 

(hypokinetic dysarthria), and related cognitive or social communication problems.

• Aquatic therapy:
• Help movements with reduced gravity effect, allows increased joint range of 

motion, relaxes muscle tension and pain

• Multidisciplinary therapy



LIFE AFTER HOSPITALIZATION
Intensive Multidisciplinary Rehabilitation (IMR)

• Intensive multidisciplinary rehabilitation (physical, occupational, speech, cognitive 

therapies) has been shown to improve quality of life, daily function, and motor 

performance

• It is effective in both the in-patient or out-patient setting

• A 2-month RCT of an in-patient IMR program for people with long-duration PD was 

found useful in changing the course of motor impairment, balance, ADLs, and QoL. 

The effects lasted at least 1 year after intervention (Monticone M, et. al. Movement Disor 

2015;30:1050-1058)

• A 4-week RCT of aerobic, motor-cognitive and intensive rehabilitation treatment 

significantly improved QoL in patients with PD for up to 3 months (Ferrazzoli D, et. al. J 

Neurol Neurosurg Psychiatry 2018;89:828-835)

• An 8-week out-patient IMR program for patients with moderate-to-advanced PD 

showed significant improvements in falls, functional independence, QoL, balance, 

arm function, and speech (Cohen N, el. al. NeuroRehabilitation 2021;49:47-55) 

IMR=Intensive Multidisciplinary Rehabilitation. RCT=Randomized Control Trial. PD=Parkinson’s disease. ADL=Activities of Daily Living. QoL=Quality of Life



LIFE AFTER HOSPITALIZATION
Lee Silverman Voice Treatment (LSVT)

• A behavioral treatment geared towards creating neurobiological 

changes associated with therapy for patients with PD

• Developed in the 1980s

• Initially designed to effect sustained improvement in speech and voice 

function (LSVT LOUD)

• Later, similar principles were developed to improve the size and range 

of movements in patients (LSVT BIG)

• 19,000+ speech-language pathologists trained and certified in LSVT 

LOUD in 70 countries

• 16,000+ physical and occupational therapists trained and certified in 

LSVT BIG in 42 countries

Fox C et. al. Parkinson’s Disease 2012; 391946



LIFE AFTER HOSPITALIZATION
LSVT LOUD for People with PD

• Evidence-based speech therapy modality to help patients improve their 

voice volume and articulation

• Recalibration of the perception of loudness that patients have of their 

voice, prompting them to speak at a more normal volume

• Intensive one-on-one program design administered by a trained 

clinician

• Participants attend 16 1-hour sessions over 4 weeks and receive daily 

homework to practice vocal exercises

• Aim is to reframe motor learning and neuroplasticity to recalibrate 

sensory feedback so the patients can recognize that their ‘loud voices 

are within normal range’

• Research has shown improvements in volume, pitch, and inflection 

following treatment





LIFE AFTER HOSPITALIZATION
LSVT BIG for People with PD

• Applies the same principles of LSVT LOUD to train patients to use their 

body more normally

• An individualized therapeutic approach to recalibrate movements to 

produce bigger motions

• Specific needs and individual goals are crafted to help with balance, 

getting up and down, dressing, and job-related tasks.

• Intensive one-on-one program design administered by a trained clinician

• Participants attend 16 1-hour sessions over 4 weeks and receive daily 

homework to practice vocal exercises

• People are trained to perform exaggerated movements

• Aims is to recalibrate the brain to understand what normal movements 

look like and feel and to increase the amplitude and size of specific 

movements





LIFE AFTER HOSPITALIZATION
Other Exercise Therapies

• The intensity, frequency and duration of 

exercise need to be individualized

• Aerobic exercises (treadmill, cycling, swimming, 

free walking, elliptical) 

• Resistance training

• Stretching exercises

• Balance exercises

• Motor-Cognitive exercises (cueing, feedback)



LIFE AFTER HOSPITALIZATION
Innovations in Therapy

• Virtual reality

• Exergaming

• Robot-assisted training

• Wearables

• Smartphone



LIFE AFTER HOSPITALIZATION
Keep Physically and Mentally Active

• Dancing

• Walking

• Swimming

• Music exercise

• Tai Chi

• Yoga

• Non-contact boxing

• Singing and voice exercise

• Intellectual activities (games, puzzles)



STAYING ACTIVE WITH EXERCISE





LIFE AFTER HOSPITALIZATION
Assistive Devices

• Cane

• Rolling walker

• Rollator

• Wheelchair



ASSISTIVE DEVICES



LIFE AFTER HOSPITALIZATION
Driving for People with PD

• Driving is a complex task requiring coordination of multiple brain and 

motor/sensory functions
– Visuospatial processing ability

– Good reaction times and reflexes

– Good hearing and eyesight

– Ability to multitask 

• Ability to drive in people with PD will decline with age and disease progression 

• Ability can be affected after hospitalization

• Generally, one can drive after recovery when able to manage basic activities of 

daily living, walk without assistance, and have average cognitive ability, and is 

previously a safe driver

• Driving test in clinic setting

• Road test when needed



LIFE AFTER HOSPITALIZATION
Common Motor Complications 

• On/Off fluctuations

• Excessive tremor

• Dopa-induced dyskinesia

• Gait imbalance and freezing



PARKINSON’S DISEASE
Symptomatic Therapy

• Level A

‒ Levodopa (many carbidopa/levodopa formulations)

‒ Dopamine agonists (pramipexole, ropinirole, rotigotine)

‒ MAO-B inhibitors (selegiline, rasagiline, safinamide)

• Level B

‒ Amantadine (immediate and extended release)

‒ Anticholinergics (trihexyphenidyl, benztropine)



PARKINSON’S DISEASE
Newer Drugs for Symptomatic Therapy

• Xadago (safinamide) – MAO-B inhibitor as add-on to CD/LD

• Ongentys (opicapone) – COMT inhibitor as add-on to CD/LD

• Nourianz (istradefylline) – Adenosine A2A inhibitor as add-on 

to CD/LD

• Osmolex ER (amantadine) – Enhances dopamine action, 

once a day dose

• Rytary (carbidopa-levodopa beads) – Extended release



PARKINSON’S DISEASE
New Treatments of Motor Complications

• Inbrija (levodopa inhalation powder) – Bridging therapy 

for off state

• Kynmobi (apomorphine sublingual film) – Bridging 

therapy for off state

• Gocovri (amantadine) – ER capsule for dyskinesia in PD

• Duopa (carbidopa/levodopa enteral suspension) –
Direct delivery into the small intestine via PEG-J tube.



LIFE AFTER HOSPITALIZATION
Conditions that Aggravate Motor Complications

• Irregular dosing of levodopa

• Too many drugs

• Emotional fluctuations

• Dietary habits

• Delay in gastric emptying

• Inactivity



LIFE AFTER HOSPITALIZATION
Treatment Strategies for Motor Complications

• Individualize treatment 

• Simplify medication regimen

• Adjust levodopa dosage

• Dose levodopa regularly

• Increase GI transit time

• Modify distribution of dietary protein

• Amantadine for dyskinesia

• Anxiolytics for anxiety and uncontrolled tremor



LIFE AFTER HOSPITALIZATION
Common Non-motor Complications 

• Anxiety and Depression

• Autonomic dysfunction

• Fatigue

• Pain 

• Nutrition deficiency

• Sleep



LIFE AFTER HOSPITALIZATION
Management of Anxiety and Depression in PD

• Counsel patient and educate caregiver

• Keep patient physically and mentally active

• Reduce/discontinue offending medications

• Antidepressant (SSRI, SNRI, tricyclic, 

tetracyclic)

• Anxiolytic (benzodiazepine, buspirone)

• Consider consulting Psychiatry and/or 

Psychology 



LIFE AFTER HOSPITALIZATION
Management of Autonomic Dysfunction in PD

• Constipation:
• Dietary modification, increase fluid intake

• Stool softener (docusate), bulk fiber (psyllium), mild 

laxative (senna), probiotics, polyethylene glycol

• Nocturia, urinary frequency/urgency
• Reduce evening fluid intake

• Improve sleep, elevate head of bed

• Medications (tamsulosin, mirabegron)

• Consider urological evaluation

• Erectile dysfunction
• Sildenafil, tadalafil



LIFE AFTER HOSPITALIZATION
Management of Autonomic Dysfunction (Cont.)

• Orthostatic hypotension (can cause syncope, falls, injuries):
• Drink more fluid

• Increase amount of salt in diet

• Wear elastic compression stocking or abdominal binder when 

active

• Stand up slowly and avoid standing still or laying supine for long 

periods

• Avoid exposure to hot environment

• Reduce/discontinue offending medications

• Eat smaller, more frequent meals

• Document BP and HR sitting and standing several times a day

• Medications: midodrine, fludrocortisone, droxidopa, pyridostigmine



LIFE AFTER HOSPITALIZATION
Management of Fatigue, Lack of Energy in PD

• Treat sleep disturbance, depression, pain

• Rule out medical causes, e.g. anemia, thyroid disease, low 

blood pressure, sleep apnea, nutritional deficiencies, or 

other disorders

• Maintain good nutrition and adequate fluid intake

• Regular gentle exercises

• Take regular short breaks during to day to relax

• Take a short nap after lunch and avoid frequent dozing

• Keep active during the day and do something fun or pursue 

a hobby

• Stay socially connected

• Judicious use of stimulant (modafinil, armodafinil)



LIFE AFTER HOSPITALIZATION
Management of Pain and Dystonia in PD

• Medication adjustment to minimize ‘off’ time

• Stretching exercises

• Massage therapy

• Baclofen, tizanidine for muscle spasms

• NSAIDs or acetaminophen for pain

• Botulinum toxin injection treatment for 

dystonia



LIFE AFTER HOSPITALIZATION
Management of Nutritional Deficiencies in PD

• Proper diet and regular physical activity have been shown to slow down PD 

progression and associated with a lower rate of mortality

• People with PD have poor appetite, weight loss and nutritional deficiencies due to 

anosmia, dysphagia, sialorrhea, gastric paresis, constipation, and abdominal bloating

• Strategies to improve appetite and nutrition include:
– Eat smaller but more frequent meals

– Eat 30-40 minutes after levodopa dose to be in ‘on’ state

– Eat a variety of food groups

– Eat fruits, vegetables, lean protein, beans/legumes, and whole grain

– Avoid saturated fat, processed food, large amount protein, citrus juices, sugary food

– Take nutrition supplements, e.g. Ensure or Boost, to increase calorie intake

– Treat constipation, acid reflux, abdominal discomfort, sialorrhea, and nausea

– Consult speech/swallowing specialist to improve dysphagia and food consistency

– Keep active and exercise regularly

– Increase intake of calcium and vitamin D for bone health

– Consider megestrol or mirtazapine for appetite enhancement

Chromiec PA, et. al. Aging and Disease 2021;7:1605-1623.  Zhang X, et. al. JAMA Network2022;5:e2227738



LIFE AFTER HOSPITALIZATION
Sleep Disorders in PD

• Insomnia / Sleep fragmentation

• REM sleep behavior disorder

• Vivid dreams / Nightmares

• Obstructive sleep apnea

• Excessive daytime sleepiness

• Restless leg syndrome



LIFE AFTER HOSPITALIZATION
Management of Sleep Disorders in PD

• Sleep hygiene program

• Treat depression and/or anxiety

• Reduce fluid intake in evening to avoid nocturia

• Avoid stimulants in evening

• Increase activity/exercise in daytime

• Add controlled-release levodopa at bedtime

• Dopamine agonist for RLS

• Melatonin or trazodone for sleep

• Clonazepam for RBD

• Judicious use of stimulants for EDS (modafinil, armodafinil)

• Evaluate for sleep disorder (OSA, RLS, PLMS)



PARKINSON’S DISEASE
SUMMARY

• Hospitalization is a dreadful experience, especially for patients with Parkinson’s 

disease who are usually elderly too.

• Between 7-28% of people with PD were hospitalized per year.

• A survey of 684 people with PD recently hospitalized found 21% experienced 

deterioration of motor symptoms, 33% had 1 or more complications, and 26% had 

received incorrect PD medications.

• Therefore, after hospitalization, PD patients need to be managed properly to regain 

their previous functioning ability and quality of life.

• In-patient or out-patient rehabilitation is vitally important for a satisfactory and 

timely recovery.

• There are many motor and non-motor symptoms that also need to be treated.

• Patients, caregivers and health care professionals need to work together and utilize 

all treatment options to help patients recover from their illness and hospital stay.




