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Abstract: 

Deep Brain Stimulation (DBS) has been regarded as an efficient and safe treatment for Parkinson’s 

disease (PD) since being approved by the FDA in 1997. It is estimated that more than 150,000 patients 

have been implanted, with a forecasted rapid increase in uptake with population ageing. Recent 

longitudinal follow-up studies have reported a significant increase in postoperative survival rates of PD 

patients implanted with DBS as compared to those not implanted with DBS. Although DBS tends to 

increase life expectancy for most PD patients, this medical benefit does not come without attendant 

negative consequences. For example, emerging forms of iatrogenic harms are sometimes induced – 

harms which were not initially expected when clinicians proposed neurosurgery and patients or their 

guardians consented to the treatment.  

We report and discuss the clinical case of a patient who was implanted with DBS more than 20 

years ago (at the time of writing) and is now experiencing unexpected stages of PD. This case illustrates 

how extending the life span without improving quality of life may introduce a burden of harms for 

patients and families. As well, this case shows why we should prepare for the expanding numbers of 

PD implanted patients experiencing a gain of longevity but with severe stages of disease leading to 

diminution in quality of life. This newly-observed effect of DBS treatment requires us to explore ethical 

questions related to iatrogenic harms, informed consent, end-of-life and caregivers burden.   

 

Key words: Deep Brain Stimulation, Life expectancy, Harms, End-of-Life, Informed Consent, Quality 

of life. 
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1. Introduction 

 

Deep Brain Stimulation (DBS) has been regarded as an efficient and safe treatment for Parkinson’s 

disease (PD) since being approved by the FDA in 1997 (for Subtalamic Nucleus and the internal 

segment of the globus pallidus). Historically prescribed as a last treatment option for patients, DBS has 

recently been established as a better treatment alternative than classical dopamine-antagonist drugs 1. It 

is estimated that more than 150,000 patients have been implanted and the numbers are rapidly increasing 

with population ageing 2. 

 

In recent years, DBS has greatly gain attention in ethics due to intense lively debate about the putative 

effects of the technology on personality, identity, agency, autonomy, authenticity and self 3-13. However, 

there is almost no ethical discussion in the evidenced-based neuroethics literature about emerging 

clinical studies demonstrating evidence that DBS may increase the life expectancy of PD patients 14-19. 

In the longest and biggest longitudinal follow-up research study undertaken (to date), it has been 

demonstrated that PD patients implanted with DBS survive longer than non-implanted patients, with a 

median survival time of 12 years after surgery 18. Evidence that DBS may be closely linked to an 

increase in longevity is further corroborated by two retrospective studies suggesting that DBS PD 

patients have significantly longer survival rates than those managed purely with medication 14-16. Other 

studies that followed DBS-implanted PD patients for more than seven years post-surgery noted that 

death occurred in 30% of patients with a mean delay of 23 years after disease onset and 5.5 years after 

surgery 16; 20-22. In contrast, a meta-analysis has shown that mortality occurs 7 to 15 years after disease 

onset in non-operated PD patients 23.  

 

However, along with this extension of life expectancy for DBS-implanted PD patients many symptoms 

of PD are reaching more severe stages that are lasting longer. Lau and colleagues’ 2019 longitudinal 

follow-up study reported that symptoms such as akinesia, rigidity and axial symptoms worsened in 

DBS-implanted PD patients 17. A Danish study of DBS-implanted PD patients showed that 10 years 

after implantation the surviving patients had an increased incidence of hallucination and dementia 16. 

Elsewhere, it was reported that DBS-implanted PD women patients with comorbidities (such as lower 

cognition) were more likely to have repeated hospital visits 24-25.  

  

The presence of the end stages of PD DBS has now changed such that we are seeing PD symptoms 

unlike what we normally would anticipate in the end stages of PD as observed to date. With these novel 

clinical observations, new questions are being introduced in the ethical debates over the long-term 

consequences of DBS treatments. What should we do about the fact that DBS currently promoted for 

treatment, which alleviate symptoms and increase life expectancy, at the same time can accentuate 

certain stages of disease and increase severity duration? Although the medical studies noted above 

report an increase in life expectancy, none of them have engaged PD patients to research their discourse 

of their experiences and the long-term outcomes of DBS treatment 19. What are the health and well-

being costs of this increase in life expectancy which could impact patients’ – as well as their families’ 

–diminution of quality of life? 3  

 

If life expectancy can be extended by DBS while inducing new and unexpected symptoms quite difficult 

to manage (for patients, their families and clinicians), then is there a point where de-activation or 

removal of the implanted device, if feasible, should be considered, if not ethically recommended? 

Indeed, from the moment that a DBS-implanted patient’s quality of life becomes unbearable for the 

patients and their families, we need to ask, from an ethical standpoint 26, whether a battery replacement 

makes sense, and whether removing or deactivating the device is what’s really needed.  

 

To illustrate these incoming ethical issues for DBS, this article first reports on a clinical case where 

DBS increased life expectancy while inducing severe stages of PD causing firstly, a burden of harm to 

the patient and her/his family and secondly, difficulties for clinicians trying to manage unexpected 

                                                 
3 The notion of quality of life is used as a category framed by medical professionals. 
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symptoms. Next, we discuss concerns related to prolonged severe effects of PD. Finally, we address 

ethical questions related to DBS and end-of-life decision-making. 

 

 

2. Clinical Case Report 4 

 

The case is that of a 66-year-old male patient who has experienced Parkinson’s disease since age 36. 

The patient was among the first humans to be implanted in France when DBS for PD was still an 

experimental protocol5. Having been successfully stimulated by the implanted DBS device for more 

than 20 years, the patient is now presenting with unexpected stages of PD requiring intensive care. 

Severe stages of the symptoms include: 1) bucco-facial apraxia inducing a state where the patient’s 

mouth is permanently open with his tongue inert and constantly slipping outside his mouth, thus forcing 

the patient to be fed with a gastric probe and to be continually lubricated; 2) fixed gaze; 3) incapacity 

to communicate aside from signals of thumbs “up” or “down” to express “yes” or “no”; 4) cognitive 

deficit/impairment manifesting as acute mental confusion. 

  

His wife is increasingly worried about his state of confusion: She describes troubling episodes where 

her husband gets up in the middle of the night for no apparent reason and dresses himself over top of 

his pajamas. He also, for no apparent reason, sometimes requires having breakfast at 5 am. This patient 

now requires constant individualized and specialized medical support. However, French public 

hospitals or French institutions for dependent elderly people (named EHPAD “établissements 

d'hébergement pour personnes âgées dependants” in France) are not designed to respond to his severe 

symptoms. His wife tried to place him in an adapted institution (EHPAD) but without success.  

Despite the daily care provided by way of home aids (housekeeper, nurses, caregivers), his wife ended 

up admitting in a medical consultation that she could not “go on like this anymore”.  

 

For the attending neurologist, this clinical case revealed an unexpected “iatrogenic effect of DBS”. She 

further explains: “It is a new form of the disease. It is not a new pathology, but it is a new form [...] 

That is to say that… we are observing these forms that have thirty years of evolution! It didn't exist 

before, patients used to die before. We are extending patients survival rate with DBS. I’m almost 

convinced of that”.  

 

Checking the drug doses and stimulation parameters were the only therapeutic actions that remain 

possible for the neurologist. Eventually, hospitalization was recommended for a few days, including a 

complete check-up at the same time. Doing so would mean that there would need to be beds available 

in the hospital. In this case, the neurologist ended up referring the patient to so-called “comfort” and 

paramedical care (physiotherapy, possibly thermal cure, massages). She asserted that this was “the best” 

that she could do. 

 

 

 

 

 

                                                 
4 This case belongs to a larger body of qualitative interviews and observations in clinical services which were 

initially developed and published in Ref. (19) as well in a PhD thesis in philosophy, epistemology, history of 

science and technology: M. Lancelot (2019) "Prise en charge de la maladie de Parkinson par stimulation cérébrale 

profonde : enjeux philosophiques d'un soin technologique" (directed by Marie Gaille), defended on September 

20, 2019 - 424 pages ⟨tel-02555639⟩. Ethical approval to conduct interviews and field work were approved by the 

Comité d’Evaluation Ethique de l’Inserm (CEEI, France) IRB 403888 - Octobre 6, 2015 in the context of 

NormaStim research project (ANR-14-CE30- 0016) founded by the French National Research Agency. We are 

focusing in depth on this case study because it illustrates the surging trend among PD patients who have been 

implanted with DBS for many years. The increasing numbers of patients living longer with DBS will likely 

become prevalent, as such, this case is reflecting realities ahead for patients, caregivers and clinicians.  
5 French National Ethical Consultative Committee for Life Sciences and Health (CCNE) approved DBS for PD 

in 2002.  
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3. Discussion 

  

3.1 DBS as a “new form” of iatrogenic harms?  

 

The clinical case above reflects recent findings concerning the extension of PD patients’ survival rates, 

where extension of the life span is accompanied by manifest unexpected stages of the disease 14-18. This 

situation suggests DBS may accentuate the natural progressive neurodegenerative trajectory of PD. The 

natural neurodegenerative progression of PD is characterised by worsening of motor and non-motor 

symptoms such as akinesia, speech, postural stability, freezing of gait, and cognitive function.27 In 

addition to physical disability and psychological deterioration, loss of identity and reduction in social 

interactions may also occur over time.28 With PD, the burden of non-motor symptoms increases over 

time with the development of orthostatic hypotension (35 %), dementia (49 %), and psychosis (60 %).29 

See Table 1. While there is evidence for a longer life expectancy and related consequences, there is also 

clear evidence for a time period of reduced symptoms and care needs.1 Statistically speaking, up to a 

certain point in the neurodegenerative trajectory, most patients will highly benefit from DBS. Since 

2003 at least, it has been clearly established that DBS treatment for PD is alleviating some symptoms, 

with worsening of neurotypical symptoms consistent with the natural neurodegenerative trajectory of 

PD.30 With recent longitudinal DBS follow-up research findings—as also exemplified in our clinical 

case above—we observe forms of PD have thirty years of evolution which “didn't exist before” because 

patients used to pass away before. As a result, symptoms in Table 1 are likely going to be manifested 

longer, and at a potentially higher levels of severity. The hypothesis that the DBS care management 

induces new forms of PD suggests DBS pushes the natural progression of the neurodegenerative 

symptoms further down their neurotypical expression and beyond their natural trajectory limits. As 

disease progress and symptoms advance, the ratio between iatrogenic harms and extending life benefits 

seems to favour the former. If DBS comes as a kind of “iatrogenic effect” (like many other kind of 

treatment), then this effect is associated with the problem of monitoring and treating new forms of PD 

and new symptoms.  

Nevertheless, it is crucial to note that it is not "DBS" solely that seems to shape and prolong the life 

trajectory of these patients or the prolongation of their symptoms. Instead, the full disease management 

and medical treatment regiment, including DBS with pre- to post-operative follow up care, are 

implicated. From a history of medicine perspective, these issues of an expanding disease trajectory are 

not novel, but new for DBS-related discussions and treatment. Some hypothesis about potential long-

term severe effects of PD were evoked in neurology back in 1996.31 This intuition takes place in a 

broader debate in the history of medicine. We can refer to an extant literature dating from the second 

half of the 20th century onwards where the relevant questions of expanding symptoms trajectory of 

various diseases have already been developed.31-34 In sum, by extending life, modern medicine seems 

to have contributed to prolonging various disease states or creating new diseases, including new forms, 

symptoms, and treatments. This is the case for many others chronic conditions. The novelty for DBS is 

that we are observing recently and for the first-time confirmation of the phenomenon. As such, the 

ethical question we must ask is how will the new forms and symptoms of Parkinson’s be managed as 

life expectancy increases for DBS implanted PD patients? 

 

3.2 Informed consent and advance directives.  

 

Although the technology remains safe and effective, patients clearly need to be warned that embracing 

DBS might lead to them spending more time with reduced quality of life in later years. This information 

must be incorporated in the informed consent process, and be explicit in the signed form by patients. 

This new inclusion in the consent process should provided patients with the option of refusing treatment 

later on (presuming that this does ameliorate the life extending effects of DBS). How can a medical 

prescription to stop stimulation (by turning off the mechanism or simply not replacing the battery) 

ensure that this is acceptable to and for the patient? Expanding the life span is ethically desirable as 

long as the extended life meets an acceptable threshold for quality of living. As Gaille has worded it, 

“the quest for longevity with DBS is never only about the length of existence, but also about a 

meaningful existence”.35 A prolonged existence makes sense insofar it aligns with a patient’s own 

definition and understanding of what an acceptable life is. For instance, when quality of life does not 
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match a patient’s expectations for self-respect, dignity and autonomy, it may be ethically appropriate 

to examine the desirability of stopping the stimulation, or simply not replacing the battery of the 

implanted DBS device when it requires maintenance. This issue is raised by the study of Sankary et al. 

(2019).26 They propose a model for remediating problem cases (like the one discussed above). 

Accordingly, they recommend consultation with the patient and the family in which an “off-trial” period 

is proposed. During this time the attending medical team evaluate whether the patient experiences the 

transition from being on to off battery as desirable. This remediation model also proposes that it may 

be medically prescribed to not replace the battery.26  

 

The magnitude of the problem of respecting patient’s autonomy increases when patients no longer 

possess the capacity to consent. The harms at stake highlight the importance for patients to be fully 

informed of the increasing long-term risks associated with DBS for PD ahead. This suggests that 

implanted patients at the point of consent should be made aware of their rights to stop treatment and 

should be offered to stop stimulation whenever it is advisable to do so or—presuming they have capacity 

to understand their best interests—whenever they wish to do so. In cases where patients lack capacity 

to understand their best interests in choosing to maintain or stop a course of treatment, this decision 

may need to be made for them by their guardian in conjunction with their attending medical team. The 

reality of anticipated fluctuating or loss of mental capacity associated with PD means that PD patients 

should strongly consider articulating advance directives prior to signing a DBS PD informed consent 

agreement. In some countries, such as France, patients have the right to have treatment stopped at any 

point. In countries where there is no such right, the argument could be made that the option to stop 

stimulation should be provided for patients in the case of prolonged survival when they experienced a 

situation similar to the case we report above.  
 
3.3 End-of-life.  

 

We believe that medical systems that support or fund DBS need to do more to invest in hospices or 

palliative care facilities for patients at the end of life given that this is a foreseeable consequence of the 

treatment. Physicians, families and caregivers to persons living with PD must proactively focus on 

respecting patient autonomy and diminishing disease burden. Some have suggested that disease burden 

and unmet needs in advanced PD call for integration of palliative care into DBS practices.26; 36 The 

World Health Organization places palliative care within the overall mission of medical practices, in 

particular in a palliative context, to improve the quality of life of patients and their families facing the 

problems associated with life-threatening symptoms.37 Palliative care practices for DBS should be 

operated through the prevention and relief of symptoms by means of early identification and impeccable 

assessment and treatment of pain and other problems, physical, psychosocial, and spiritual. Physicians 

should continue to explain to patients and their families the reality of the disease progression and its 

long-term symptoms. They also need to discuss all potential outcomes, in appropriate contexts. PD 

implanted patients and families should be apprised of the possible risks associated with prolonged 

survival and medical doctors should be prepared to care on a long-term perspective these ageing DBS-

implanted PD patients, while being aware of the limits to providing effective therapy within the disease 

progression.32  

 
3.4 Addressing caregiver burden  

 

Health services are not well designed to support the care of patients manifesting certain symptoms 

which are not currently a typical and expected part of PD’s trajectory. Providing cares in these 

circumstances is difficult, especially when care is under resource scarcity (too many patients for too 

little available places). It directly impacts families and caregivers who have to provide the care, as we 

have seen in our care above.  

 

As DBS care extends the life-span trajectory of the disease, caregiver burden is also expected to increase 

as PD progresses. Table 2 indicates findings from the literature on psychosocial burden experienced by 

caregivers to PD patients. Qualitative studies reflect essential information regarding the difficult 

challenges faced by PD caregivers.28; 38-41 As described in the literature, as the disease progresses many 
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partners report changing their primary relationship role to caregiver; as seen in our clinical case as well. 

Understanding caregiver experience is invaluable; caregivers have expert knowledge that is crucial for 

capturing faithfully the psycho-social adversities lived by patients.27 The needs and experiences of 

caregivers should be included in the treatment-related protocols. Neurologists and clinical teams 

prescribing DBS need to understand and be well informed about the potential for diminished quality of 

life and extending caregiver burden associated with prolonged treatment of PD with DBS. They also 

need to provide guidance to patients and families to avoid unnecessary harms and, ultimately, help 

patients to die in accordance to a meaningful concept of self-respect, dignity they identify and endorse.26 

 

 

4. Recommendations  

 

Extending life expectancy with DBS care has an ethical cost. Patients and families need to be prepared 

and guided with respect to novel knowledge gain about the long-term impact of DBS. The unexpected 

forms of PD’s symptoms may be correlated with an increase in patients’ life expectancy, but also 

interrelated with severe consequences regarding experiencing PD symptoms beyond natural standard 

limits. Patients and families need to be properly informed about potential long-term consequences of 

stimulation prior consenting for treatment. Description of advance manifestation of PD symptoms (See 

Table 1) may suggests symptoms are incompatible with sustained quality of life. The prospect of 

increased longevity for PD patients treated with DBS will result in an increased need to assist these 

patients in coping with their illness trajectory.29 If DBS extends life expectancy for PD patients without 

improved quality of life for the long term, then it raises ethical questions about better supporting 

palliative care for PD patients. This includes the need for advance directives should PD patients lose 

capacity for consenting or refusing treatment decisions in the late stages of the disease. 

 

Below we are formulating recommendation addressing the ethical issues introduced in section 3.  

 

Ethical issues Recommendations 

New form of disease and iatrogenic harms Created better channels contributing to public 

understanding, in particular prospective patients, 

families or caregiver for informing them of risk 

of harms in late stages. 

 

Informed consent At the point of consenting, patient and 

family/caregiver should be made aware of their 

rights to stop treatment (for instance, not 

replacing battery). 

 

Given risks of impaired mental capacity in late 

PD stages, it should be required articulating 

advance directives prior to signing a DBS 

informed consent agreement.  

 

End-of-life With PD neurodegenerative trajectory still 

progresses to unexpected stages, palliative care 

should be supported and integrated into DBS 

practices 

 

Caregiver burdens Caregivers’ needs and experiences should be 

included in the treatment-related protocols 
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Conclusion: 

 

Reports of success with DBS surgery to treat PD patients, providing them with longer lives and 

increased motor functioning, can be traced back to 2006.42 The drive to improve quality of life when a 

technology has reached its limit for providing therapeutic benefit raise ethical concerns. This article has 

highlighted incoming ethical issues related to long-term DBS for PD as patients face a prolonged 

disease course with unexpected symptoms; in particular iatrogenic harms, informed consent, end-of-

life and caregivers’ burden.  

 

If DBS applications for PD continue to prolong life for PD patients, the prevalence of clinical cases 

involving DBS-PD with late stages of severe symptoms will increase. These ethical concerns are novel 

complexities for PD DBS which add knowledge to pre-existing debates in ethics about DBS, in 

particular issues linked to putative effect of DBS on personality,3; 43-44 value of DBS solutionism within 

a regime of care,45 and doubt about reversible nature of the innovation.46    

 

 
Table 1. Clinical and disability features of advanced, long-term, and/or end-stage Parkinson’s disease. 47-51 

 

Classification Symptom Prevalence Reference: study type, 

sample 

Motor Dyskinesia 94% at 15 years*; 

100% at 20 years** 

*Hely et al. (2005): 

prospective, 52 survivors; 

**Hely et al. (2008): 

prospective, 30 survivors 

 End of dose failure 96% at 15 years*; 

100% at 20 years** 

*Hely et al. (2005): 

prospective, 52 survivors; 

**Hely et al. (2008): 

prospective, 30 survivors 

 Dystonia 56% at 15 years* *Hely et al. (2005): 

prospective, 52 survivors 

 Gait disturbances 49 to 83% at ≥20 

years# 

#Cilia et al. (2015): cross-

sectional, 401 patients 

 Postural instability 47 to 83% at ≥20 

years# 

#Cilia et al. (2015): cross-

sectional, 401 patients 

Classification Symptom Prevalence Reference: study type, 

sample 

Psychiatric and 

Cognitive 

Mild cognitive 

impairment 

36% at 15 years* *Hely et al. (2005): 

prospective, 52 survivors 

 Dementia 48% at 15 years*; 

83% at 20 years**; 17 

to 42% at ≥20 years# 

Coelho and Ferreira 

(2012): review; *Hely et al. 

(2005): prospective, 52 

survivors; **Hely et al. 

(2008): prospective, 30 

survivors; #Cilia et al. 

(2015): cross-sectional, 

401 patients 

 Psychosis 6% at 15 years*; 22 to 

42% at ≥20 years# 

*Hely et al. (2005): 

prospective, 52 survivors; 

#Cilia et al. (2015): cross-

sectional, 401 patients 

 Visual hallucinations 50% (formed) at 15 

years*; 21% 

(treatment-adjusted) at 

15 years*; 74% at 20 

years** 

Coelho and Ferreira 

(2012): review; *Hely et al. 

(2005): prospective, 52 

survivors; **Hely et al. 

(2008): prospective, 30 

survivors 
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 Depression 46% (mild) at 15 

years*; 7% (definite) 

at 15 years*; 70% at 

20 years**; 10 to 25% 

at ≥20 years 

(depression and 

apathy)# 

*Hely et al. (2005): 

prospective, 41 survivors 

who took the GDS; **Hely 

et al. (2008): prospective, 

10 survivors who took the 

GDS; #Cilia et al. (2015): 

cross-sectional, 401 

patients 

 Agitation 29% at 15 years* *Hely et al. (2005): 

prospective, 52 survivors 

 Anxiety, often 

associated with 

irritability 

66% of PD patients 

with motor 

fluctuations@ 

*Lokk and Delbari (2012): 

review 

 Nightmares 44% at 15 years* *Hely et al. (2005): 

prospective, 52 survivors 

 Marked paranoia and 

violence 

2% at 15 years*; 3% 

at 20 years** 

*Hely et al. (2005): 

prospective, 52 survivors; 

**Hely et al. (2008): 

prospective, 30 survivors 

 Pathologic gambling 2% at 15 years*; 7% 

at 10 years** 

*Hely et al. (2005): 

prospective, 52 survivors; 

**Hely et al. (2008): 

prospective, 30 survivors 

 Suicide 3% at 20 years** **Hely et al. (2008): 

prospective, 30 survivors 

 Hypersexuality 3% at 20 years** **Hely et al. (2008): 

prospective, 30 survivors 

Classification Symptom Prevalence Reference: study type, 

sample 

Autonomic failure Symptomatic postural 

hypotension 

35% at 15 years*; 

48% at 20 years**; 13 

to 19% at ≥20 years# 

*Hely et al. (2005): 

prospective, 52 survivors; 

**Hely et al. (2008): 

prospective, 30 survivors; 

#Cilia et al. (2015): cross-

sectional, 401 patients 

 Urinary incontinence 41% at 15 years*; 

71% at 20 years** 

*Hely et al. (2005): 

prospective, 52 survivors; 

**Hely et al. (2008): 

prospective, 30 survivors 

 Faecal incontinence 17% at 20 years** **Hely et al. (2008): 

prospective, 30 survivors 

 Constipation 40% at 20 years** **Hely et al. (2008): 

prospective, 30 survivors 

 Pain 50% of PD patients@ @Lokk and Delbari (2012): 

review 

Classification Symptom Prevalence Reference: study type, 

sample 

Activities of daily 

living 

Dysphagia 50% at 15 years*; 

48% at 20 years**; 9 

to 25% at ≥20 years# 

*Hely et al. (2005): 

prospective, 52 survivors; 
#Cilia et al. (2015): cross-

sectional, 401 patients 

 Speech impediment 27% at 15 years*; 

81% at 20 years**; 51 

to 68% at ≥20 years# 

*Hely et al. (2005): 

prospective, 52 survivors; 

**Hely et al. (2008): 

prospective, 30 survivors; 
#Cilia et al. (2015): cross-

sectional, 401 patients 
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 Daytime sleepiness 79% at 15 years*; 

70% at 20 years** 

*Hely et al. (2005): 

prospective, 52 survivors; 

**Hely et al. (2008): 

prospective, 30 survivors 

 Sleep disturbance 60% of PD patients@ @Lokk and Delbari (2012): 

review 

 Falls 81% at 15 years*; 

87% at 20 years**; 20 

to 37% at ≥20 years# 

Coelho and Ferreira 

(2012): review; *Hely et al. 

(2005): prospective, 52 

survivors; **Hely et al. 

(2008): prospective, 30 

survivors; #Cilia et al. 

(2015): cross-sectional, 

401 patients 

 Freezing 81% at 15 years*; 

81% at 20 years**; 43 

to 55% at ≥20 years# 

*Hely et al. (2005): 

prospective, 52 survivors; 

**Hely et al. (2008): 

prospective, 30 survivors; 

#Cilia et al. (2015): cross-

sectional, 401 patients 

 Start hesitation 90% at 15 years* *Hely et al. (2005): 

prospective, 52 survivors 

 Fractures 23% at 15 years*; 

35% at 20 years** 

*Hely et al. (2005): 

prospective, 52 survivors; 

**Hely et al. (2008): 

prospective, 30 survivors 

Classification Symptom Prevalence Reference: study type, 

sample 

Living arrangement Residential home 

admission 

40% at 15 years*; 

48% at 20 years** 

Coelho and Ferreira 

(2012): review; *Hely et al. 

(2005): prospective, 52 

survivors; **Hely et al. 

(2008): prospective, 30 

survivors 

 Inability to live alone 58% at 15 years* *Hely et al. (2005): 

prospective, 52 survivors 

Classification Symptom Prevalence Reference: study type, 

sample 

Mortality Death 60% by 15 years*; 

74% by 20 years** 

Coelho and Ferreira 

(2012): review; *Hely et al. 

(2005): prospective, 136 

people originally recruited; 

**Hely et al. (2008): 

prospective, 136 people 

originally recruited 

Notes: GDS – Geriatric Depression Scale. The studies of Hely et al. (2005) and Hely et al. (2008) followed 

people with Parkinson’s disease who are part of a 5-year trial comparing low-dose bromocriptine with low-

dose levodopa-carbidopa. The “at 15 years” statistics reported by Hely et al. (2005) indicate prevalence of 

certain clinical and disability features 15 years from onset of treatment and approximately 17 years from  

onset of symptoms indicative of Parkinson’s disease. 
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Table 2. Psychosocial Effects of Parkinson’s disease on caregivers.52-55 

Effects on Caregivers Reference 

(study type; 

sample size) 

Frustration and sadness as predominant emotions regarding caregiving Boersma et 

al. (2017): 

qualitative 

(interview 

and focus 

group) 

Taking on new roles and responsibilities, such as becoming the primary decision maker 

Assuming a greater responsibility for household tasks, acting as a chaperone, and spending 

less time doing and planning recreational activities 

Difficulties in communicating with the person with PD 

Impact of PD’s clinical features on caregiver’s sleep, physical caregiving, and social 

embarrassment 

Concerns for physical safety when a person with PD experiences psychosis 

Concerns related to finances, housing/living situation, and taking care of their spouses in 

advanced stages 

Guilt in acknowledging significant financial, physical, and emotional caregiving burden Fox et al. 

(2017): 

qualitative 

(semi-

structured 

interview) 

Social isolation as the person with PD becomes more dependant and requires full-time care 

Bereavement due to the loss of the person with PD or loss of their loved one’s personality 

Difficulty in making tough decisions about the care of their loved one 

Feelings of guilt and despair when it is no longer possible or preferential to care for the 

person with PD at home 

Change in capability to perform family duties and leisure activities Tessitore et 

al. (2018): 

cross-

sectional 

Change in work 

65% of caregivers experienced physical aggression and 27% experienced sexual aggression 

in their first visit to the Movement Disorders Palliative Care Clinic 

Bruno et al. 

(2016): 

caregivers’ 

report  

Notes: ZBI – Zarit Burden Inventory 
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