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A B S T R A C T   

Background: Parkinson’s Disease (PD) leads to poor quality of life and caregiver burden. Mindfulness-based stress 
reduction (MBSR) may improve these symptoms. We assessed the impact of a 9-week MBSR course on people 
with PD (PwP) and their care partners (CPs). 
Methods: Participants completed questionnaires at screening, at the end of the course, and at 3-month follow-up: 
Parkinson’s Disease Quality-39 (PDQ-39, PD only), Zarit Burden Inventory (ZBI, CP only) and Mindful Attention 
Awareness Scale (MAAS, both). The primary outcome measure was change in PDQ-39 (for PwP) or ZBI (for CP). 
Patient-reported scales were analyzed quantitatively; qualitative data on perceived effectiveness was collected. 
Results: 53.8% PwP and 100% CPs completed the course. Among PwP, there was a significant reduction in MAAS 
(p < 0.001) and in PDQ-39 (p = 0.008). CPs experienced an increase in MAAS (p = 0.02) but no change in ZBI (p 
= 0.239). Qualitatively, both PwP and CPs expressed satisfaction with the course. 
Discussion: MBSR improves mindful awareness in CPs and improves health-related quality of life in PwP.   

1. Introduction 

Parkinson’s disease (PD) affects 6.1 million people worldwide [1], a 
number that is expected to double by 2050 [2], and results in significant 
disability in those affected. Although PD is clinically characterized by 
bradykinesia, rigidity, tremor, and postural instability [3], 
health-related quality of life (HRQoL) is more often driven by non-motor 
symptoms, including sleep disturbances, pain, cognitive and neuropsy
chiatric symptoms, fatigue, and autonomic dysfunction, for which there 
are limited pharmacological treatments [4,5]. Prominent non-motor 
symptoms also lead to high levels of care partner (CP) strain [6,7] and 
increased direct and indirect economic burden [8]. Thus, the develop
ment of effective strategies for managing non-motor symptoms remains 
an unmet need in the clinical care of PwP and in supporting their CPs. 

Mindfulness involves “the awareness that emerges through paying 
attention on purpose, in the present moment and nonjudgmentally to the 
unfolding of experience moment by moment” [8]. Mindfulness-based 
stress reduction (MBSR) was first developed and used to serve as a 
complementary treatment for chronic pain, depression, and anxiety [9]. 
Recent research suggests that mindfulness-based interventions may 

provide additional benefit to PwP in managing nonmotor symptoms 
[10–13], although data is limited [14]. Additionally, qualitative as
sessments of mindfulness-based cognitive therapy in PwP found im
provements in coping skills [15]. Mindfulness training may also be 
helpful for family caregivers of people with neurodegenerative condi
tions [16,17]. The aim of this study was to evaluate the feasibility and 
impact of MBSR on HRQoL in PwP and CPs. 

2. Materials and methods 

2.1. Study design 

PwP from a single-center tertiary care movement disorders clinic and 
CPs from the local community were recruited to participate in a 
mindfulness-based stress reduction (MBSR) course. This study was 
approved by the Duke Health Institutional Review Board 
(Pro00080824). In partnership with the university’s integrative medi
cine department, PwP and CPs participated in separate 9-week MBSR 
courses. Each course consisted of nine 2.5-h classes plus one “Day of 
Mindfulness,” The first class was an orientation session, and subsequent 
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classes included guided group meditation, relaxation methods, and 
gentle stretching, as outlined by Kabat-Zinn [18]. The “Day of Mind
fulness” was an all-day silent retreat to further develop participants’ 
mindfulness practice. Participants were also expected to complete in
dividual meditation sessions between group meetings including brief 
reflective time and practice techniques learned during class. In order to 
best assess the effect of the structured MBSR curriculum on symptoms, 
participants were encouraged to complete the sessions without modifi
cations, although course instructors used clinical judgement to intervene 
for safety concerns. For instance, for PwP at risk of dysphagia, the 
mindful eating activity was skipped. 

2.2. Study population 

PwP were recruited if they were between the ages of 18 and 80, 
carried a diagnosis of idiopathic PD by exhibiting at least 2 of 3 cardinal 
signs (bradykinesia, rigidity, and resting tremor), and were at a modified 
Hoehn & Yahr (mH&Y) stage≤2.5. Exclusion criteria for PwP included 
secondary Parkinsonism, significant cognitive impairment (MoCA <26), 
evidence of other major medical problems, history of substance abuse in 
the past 2 years, significant psychiatric history defined as history of 
suicide attempts or history of inpatient psychiatric treatment in the past 
5 years, or participation in concurrent PD trial within 60 days. Adult CPs 
of PwP of any mH&Y stage were recruited from the clinic as well as local 
area support groups. Course completion was defined as attending 7 of 
the 9 sessions as well as the Day of Mindfulness. 

2.3. Assessments 

PwP were assessed with the Unified Parkinson’s Disease Rating Scale 
(UPDRS) and the Montreal Cognitive Assessment (MoCA), completed by 
the treating clinician at the screening visit. PwP also completed the 
following questionnaires at screening, at the end of the course, and at 3- 
month follow-up:  

a. Parkinson’s Disease Quality of Life-39 (PDQ-39) [19], a widely-used 
PD-specific patient-reported outcome measure assessing domains of 
mobility activities of daily living, emotional well-being, stigma, so
cial support, cognition, communication, and bodily discomfort. The 
PDQ-39 ranges from 0 to 100, with higher scores indicating worse 
quality of life.  

b. Mindful Attention Awareness Scale (MAAS) [20], a 15-item Likert 
scale assessing dispositional mindfulness. Each item is rated from 1 
(almost always) to 6 (almost never), and a mean score is calculated; 
higher scores indicate greater dispositional mindfulness.  

c. Life Orientation Test- Revised (LOT-R) [21], a Likert scale assessing 
optimism for the future. The full scale consists of 10 items, although 
4 of these are “filler” items and not scored as part of the revised scale. 
Statements on the revised scale are rated from 0 (strongly disagree) 
to 4 (strongly agree); items 3 (“If something can go wrong for me, it 
will”), 7 (“I hardly ever expect things to go my way”), and 9 (“I rarely 
count on good things happening to me”) are reverse coded prior to 
scoring. The LOT-R summed score ranges from 0 to 60, with higher 
scores indicating more optimism.  

d. Nonmotor Symptoms Scale (NMSS) [22], a 30-item scale assessing 
the severity (rated 0 = none to 3 = severe) and frequency (1 = rarely 
to 4 = very frequent) of non-motor symptoms in PD. Severity and 
frequency scores are multiplied for each symptoms, then summed to 
produce a total score ranging from 0 to 360, with higher scores 
indicating more non-motor symptom burden.  

e. Qualitative telephone surveys conducted by Licensed Clinical Social 
Workers, with the following questions  

1) Tell me about your current, everyday stress management techniques.  
2) What is the most stressful symptom of Parkinson’s Disease for you/ 

your loved one?  
a. What is your typical response to this symptom?  

b. How does this symptom affect your mood?  
c. How does this symptom affect your relationship with your close 

family and friends?  
3) Pre-course only: What do you hope to gain from this program?Post- 

course and 3 month only: What did you find most helpful about the 
program? What could be improved upon? 

PD care partners completed the MAAS, LOT-R, and the Zarit Burden 
Inventory (ZBI) [23] in lieu of the PDQ-39. The ZBI is a 
caregiver-reported outcome measure of caregiver burden, which con
sists of 22 Likert items which each range from 0 (never) to 4 (nearly 
always) and produces a summed score from 0 to 88, with higher scores 
indicating greater caregiver burden. CPs also completed qualitative as
sessments by Licensed Clinical Social Workers at the same intervals. 

2.4. Statistical analysis 

The primary outcome measure was quality of life as measured by the 
PDQ-39 (for PwP) and ZBI (for CPs). Secondary outcome measures 
included change in other questionnaires, results of semi-structured in
terviews, and sustained change at 3-month follow-up. Skillings Mack Q 
test was used to compare pre- and post-course results because data were 
nonparametric and in order to account for loss to follow-up. Quantita
tive analysis was completed using Stata version 14.2 (Statacorp LLC, 
College Station TX). Qualitative data was analyzed by iterative thematic 
analysis. 

3. Results 

26 PwP and 11 CPs (all spouses) were enrolled and completed the 
pre-course assessments. 18 PwP completed the full course and the post- 
course assessments, 16 completed the 3-month follow-up quantitative 
assessments, and 15 completed the 3-month follow-up qualitative as
sessments. All CPs completed the course and all quantitative and qual
itative assessments at each of the three intervals with the exception of 
one care partner who did not complete the end-of-course qualitative 
assessment. Demographics of those lost to follow up did not differ from 
completers (Table 1). 

3.1. Quantitative assessments 

PwP had a significant improvement in the primary outcome mea
sure, PDQ-39, after the MBSR course (median [interquartile range, 
IQR]pre = 31.5 [14–56] versus median [IQR]post = 24.0 [11–40] versus 
median [IQR]3mo = 28.5 [13.5–56.5], Q = 8.111, p = 0.017). PD care 
partners did not demonstrate a significant decrease in ZBI after MBSR 
(median [IQR]pre = 40.0 [16–43] versus median [IQR]post = 30.0 
[17–37] versus median [IQR]3mo = 24 [14–43], Q = 2.867, p = 0.239). 

Among secondary outcomes (Tables 2 and 3), there was significant 
reduction in MAAS after the MBSR course in PwP (median [IQR]pre =

4.7 [3.9–5] versus median [IQR]post = 4.6 [4.2–5.3] versus median 
[IQR]3mo = 4.2 [3.6–4.5], Q 13.615, p < 0.001). In CPs, MAAS signifi
cantly increased after the MBSR (median [IQR]pre = 3.4 [3–4.5] versus 
median [IQR]post = 4.3 [3.7–4.7] versus median [IQR]3mo = 4.1 

Table 1 
Participant Demographics; for care partners, PD duration and mHY refer to the 
disease duration and Hoehn & Yahr stage of their care recipient. Data is median 
[interquartile range, IQR] unless otherwise specified.   

PD (n = 26) Care partner (n = 11) 

Age, years 71.5 [67.8–73] 72 [67.5–74] 
%Female (n) 38% (10) 100% (11) 
PD Duration, years 7 [4.5–11] 2 [2–4] 
mHY 2 [2–2.5] 2 [1.3–3.5] 
UPDRS-III 20 [15–27] – 
MoCA 28 [27–29] –  
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[3.9–4.8], Q = 7.682, p = 0.022). 
The LOT-R did not show significant change in PwP (median [IQR]pre 

= 22 [19–23] versus median [IQR]post = 22.5 [19–26] versus median 
[IQR]3mo = 22.5 [19–25.5], Q = 0.635, p = 0.728) but did improve in 
CPs (median [IQR]pre = 21 [14–26] versus median [IQR]post = 22 
[19–26] versus median [IQR]3mo = 20 [18–23], Q = 7.682, p = 0.022). 
There was no change in NMSS (median [IQR]pre = 32 [22–55] versus 
median [IQR]post = 23.5 [13–57] versus median [IQR]3mo = 33.5 
[21.5–78.5], Q = 3.837, p = 0.147) for PwP. 

3.2. Qualitative assessments 

Prior to the MBSR course, 4/17 PwP (23.5%) reported using 
mindfulness-based techniques on a regular basis. 14/17 PwP (82.4%) 
post-MBSR and 8/15 PwP (53.3%) at 3-month follow-up reported using 
mindfulness on a regular basis (Q = 6.7, p = 0.03). The three most 
common stressful symptoms reported by PwP prior to the course were 
loss of ability or feeling limited, gait issues, and tremor; 10/17 (58.8%) 
reported that these symptoms negatively affected their mood. Among 
PwP who completed the entire course, these symptoms were less both
ersome after the course and remained low at 3-month follow up 
(Table 4). 

Prior to the course, no CPs reported using mindfulness for stress 
management. Following the course, all 11 CPs (100%) detailed ways in 
which they incorporated formal and informal MBSR into their daily 
lives. At 3-month follow-up, 9/11 (82%) reported continuing to use 
mindfulness (Q = 14.1, p < 0.001). Of the two that did not continue 
MBSR, one reported that her own health issues prevented her from 
practicing MBSR, and the other stated it was hard for her to continue 
MBSR without a community practice. Following the course, all CPs re
ported improvements in their relationships with others, including 
feeling calmer and less quick to anger. 

Participants were also asked for feedback about the MBSR program. 
Immediately following the course, 11/17 (64.7%) participants reported 
they would recommend to others; this increased to 13/15 (86.7%) 
participants at 3-month follow-up. Critical feedback was notable for 
PwP feeling that the Day of Mindfulness was too challenging and that 
organization of the course was not always applicable to PwP. All care 
partners recommended MBSR as a technique; one stated that she felt it 
should be mandatory for care partners, and another, referencing her 
own pre-course skepticism, wrote, “Even though I’m not ‘all in,’ I feel I 
have gained a skill set to help me through what’s to come.” 

4. Discussion 

The MBSR course produced a sustained improvement in mindful 
awareness in CPs but not among PwP. Post-MBSR, there were also sig
nificant improvements in HRQoL in PwP, but not in caregiver burden 
among CPs. In CPs, but not in PwP, there was a small but significant 
improvement in levels of optimism per the LOT-R survey. Thus, as with 
other programs employing MBSR for PwP and their CPs [10,24], our 
results suggest a discrepancy between disease-specific measures of 
HRQoL and other scales assessing qualities of mindful awareness and 
optimism. Moreover, PwP and CPs appear to have had opposite re
sponses to the course: PwP improved in HRQoL but not mindful 
awareness or optimism, while care partners improved in mindful 
awareness and optimism but not in caregiver burden. This difference is 
intriguing and warrants further investigation. An ongoing randomized 
controlled trial [25], using a PD-specific mindfulness curriculum and 
including fMRI scans, may help to shed light on this important 
distinction. 

Qualitative measures suggested that both PwP and care partners 
continued to use mindfulness techniques in stress management after the 
MBSR course. In particular, participants were less likely to dwell on the 
negative aspects of the illness after completing the course. Both rumi
nation and symptom-focusing are associated with poor HRQOL and 
depression among PwP [26]; our study provides encouraging data sup
porting the use of MBSR to mitigate these behaviors in PwP as well as 
care partners. Importantly, these effects waned over time, consistent 
with the findings of other studies on mindfulness for chronic illnesses 
[10]. These findings in conjunction with feedback provided by partici
pants suggest that future MBSR courses should be more relatable for 
PwP and may need to be continued longer-term to ensure persistent 
benefit. For instance, incorporating an exercise modification to the 
MBSR curriculum may provide not only non-motor but also motor 
benefit [27], improving HRQOL through multiple modalities. 

Limitations of this study include a small sample size and high drop- 
out rate, especially among PwP, which has been noted in other studies of 
MBSR in this patient population [10,24]. Possible disease-specific fac
tors include apathy [28] and alexithymia [29], both of which impact 
quality of life and caregiver burden. In our cohort, access to the facility 
where the MBSR course was held was also a limiting factor in both 
recruitment and retention. Particularly, PwP reported mobility chal
lenges with participating in an in-person 9-week course, and PD care 
partners felt uncertain about leaving their spouses with PD for extended 
periods of time. Therefore, the use of alternate modalities, such as tel
ehealth, may allow for increased accessibility and comfort for PwP and 
their CPs, thereby increasing enrollment and reducing attrition. 
Telephone-adapted MBSR has been helpful for patients with other 
chronic illnesses [30–32], but has not been systematically studied 
among PwP or their CPs. Electronically delivered mental health appli
cations are commercially available and are positively regarded by pa
tients [33], although the older age of PD patients may limit usability. On 
the other hand, PwP report high levels of satisfaction with telemedicine 
[34]. Additionally, telehealth delivery is feasible and cost-effective 
among other services for PwP, including physical therapy [35], pallia
tive care [36], and cognitive behavioral therapy [37]. Further pro
spective studies of MBSR in this population are warranted. 

Table 2 
Summary of results of People with Parkinson’s Disease (PwP). Data is median 
[IQR] unless otherwise specified. Pre-post comparison was done with Skillings 
Mack Q test.   

Pre-MBSR 
(n = 26) 

Post-MBSR 
(n = 18) 

3-month follow 
up (n = 16) 

Skillings 
Mack Q 

P 

PDQ- 
39 

31.5 
[14–56] 

24 [11–40] 28.5 
[13.5–56.5] 

8.111 0.017 

MAAS 4.7 [3.9–5] 4.6 
[4.2–5.3] 

4.2 [3.6–4.5] 13.615 0.001 

NMSS 32 [22–55] 23.5 
[13–57] 

33.5 
[21.5–78.5] 

3.837 0.147 

LOT-R 22 [19–23] 22.5 
[19–26] 

22.5 [19–25.5] 0.635 0.728  

Table 3 
Summary of results of PD care partner participants. Data is median [IQR] unless 
otherwise specified. Pre-post comparison was done with Skillings Mack Q test.   

Pre-MBSR 
(n = 11) 

Post-MBSR 
(n = 11) 

3-month follow 
up (n = 11) 

Skillings 
Mack Q 

P 

ZBI 40 [16–43] 30 [17–37] 24 [14–43] 2.867 0.239 
MAAS 3.4 [3–4.5] 4.3 [3.7–4.7] 4.1 [3.9–4.8] 7.682 0.022 
LOT- 

R 
21 [14–26] 22 [19–26] 20 [18–23] 7.682 0.022  

Table 4 
Changes in stressful symptoms among PwP completers (N = 17) during and 
following the MBSR Course.   

Pre-MBSR Post-MBSR 3-month follow up 

Loss of ability or feeling limited 6 (35%) 3 (18%) 1 (7%) 
Gait 5 (29%) 4 (27%) 4 (27%) 
Tremor 4 (24%) 3 (20%) 3 (20%)  

D. Shah-Zamora et al.                                                                                                                                                                                                                         



Complementary Therapies in Clinical Practice 43 (2021) 101377

4

5. Conclusions 

This pilot study of mindfulness-based stress reduction among PwP 
and CPs demonstrated the feasibility and symptomatic improvement of 
such a program. Although participation for an in-person group was 
limited by subject mobility (a function of disease severity), alternate 
delivery methods, such as telemedicine-delivered mindfulness training, 
may represent another avenue to expand access to this important ther
apeutic strategy in a virtual format. 
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