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OPEN Understanding what aspects

of Parkinson’s disease matter most
to patients and families

Jennifer R. Mammen®%7* Mirinda Tyo'7, Joyce Cadorette’, Jamie L. Adams?3, Yuge Xiao*,
Diane Stephenson® & Claire Bale®

Understanding what matters to people with Parkinson’s and their family is essential to derive relevant
clinical outcome measures and guide clinical care. The purpose of this study was to explore what is
important to people with Parkinson’s disease vs. family over time. A qualitative content-analysis of
online survey data collected by Parkinson’s UK was conducted to identify types and frequencies of
important symptoms and impacts of Parkinson’s for people with the disease vs. family of people with
Parkinson’s. Independent T-tests were used to identify significance of between group differences

for patients vs. family at <2, 2-5, 6-10, 11-20, > 20-year durations. ANOVA was used to assess for
within group differences by disease duration. We found that symptom priority changed significantly
over time with longer disease duration. Tremor was reported less often later on, whereas mobility,
dyskinesias, gait and speech/communication symptoms gained priority. In general, patients identified
movement-related symptoms (e.g., walking, bradykinesia) as the most bothersome at all durations
while family more strongly prioritized the physical and psychosocial impacts of disease (e.g., mobility,
safety, interpersonal interactions, independence, and family impact). We conclude that important
differences exist between family and patient perspectives of what matters and change over time with
longer duration of disease.
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Understanding what is meaningful to patients is essential to developing relevant clinical outcome measures
that can be used in clinical trials to test the efficacy of new therapies'. Recent studies have helped to increase
understanding of what is meaningful to people with Parkinson’s disease (PwP)>*. However, further evidence
is needed in support of these findings, along with greater specificity on health experiences and rationales for
why certain aspects are most bothersome. This type of granular data is needed to develop regulatory-approved,
patient-centric measures, which can be used to assess if new treatments lead to clinically and personally relevant
change in disease outcomes®, and to support patient-centric clinical care.

Regulatory agencies have identified patient focused drug development as a high priority for clinical trials in
the Patient-Focused Drug Development (PFDD) guidance series, which delineates expectations for collecting
data on meaningful aspects of health’. The PFDD series was developed to ensure that patients’ "experiences,
perspectives, needs, and priorities” are adequately represented and reflected in drug development and evaluation,
and that novel therapies prioritize what matters to people with lived experience (e.g., patients and care-partners)°.
With a growing number of promising therapies in the pipeline for PD, there is an urgent need to assure that
outcome measures for clinical trials align with regulatory expectations and the needs of the patient community’.
Data are also needed to understand whether what is important to the individual with PD corresponds with what
is important to their loved ones, who are also deeply affected by disease processes®'°. This is not only important
for family-oriented care in clinical practice, but for development and validation of clinical outcomes measures,
which are needed to measure the efficacy of new drugs to delay or halt disease progression®. Thus, the purpose
of this study was to explore what affected individuals consider the most important aspects of Parkinson’s disease
(PD) and compare what is important to People with Parkinson’s disease (PwP) versus family members at differ-
ent durations of disease.
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Methods

Study background, setting, & sample

This study is a qualitative analysis of anonymous online survey data collected by Parkinson’s UK in 2018 to iden-
tify which symptoms of PD were perceived as most important to people affected by PD* PwP and their family
(defined as spouse, partner/significant other, child of PwP) were recruited from the Parkinson’s UK network email
distribution lists (N ~4800 members). Participants had given prior consent to correspondence with the founda-
tion for research purposes. The study was deemed written consent exempt; all data were submitted anonymously,
and all respondents agreed to a disclosure statement. IRB approval was obtained for data analysis from University
of Massachusetts, Dartmouth (IRB#23.056) and was conducted in accordance with the declaration of Helsinki''.

Data collection

The online survey was developed by Parkinson’s UK and a 6-member PwP advisory panel. The survey was
designed to be low-burden and took about 5 min to complete. A prequel to the survey stated the purpose and
disclosures. Those who agreed to participate were asked basic information about their role (PwP or family of
PwP), the age of the PwP, and duration of PD (years since diagnosis). Next, each respondent was asked the fol-
lowing questions on a single page, all of which were free response items with unlimited response length.

1. What particular aspects of your Parkinson’s would, if improved, make the biggest difference to your life?
These could be movement or non-movement symptoms or could be side effects related to your Parkinson’s
treatment. Please list up to three in the [three] boxes below with the most important first.

2. Please tell us why you chose these.

No additional prompts were provided, and participants could answer questions in whatever manner they
chose.

Data analysis

Qualitative coding

Data were extracted to an Excel file, and qualitative content coding was used to systematically code each entry
for all aspects that respondents reported as meaningful. Data were coded by a first coder (MT) who used open
coding to develop a list of all mentioned factors and systematically coded each case for presence/absence of each
item. A case was defined as all three entries with supporting explanations from a single participant. All coding
was validated by a second coder (JM).

Concepts were coded as 1 =first priority, 2 =second priority, 3 =third priority, and 4 = rationales and further
details on what made the experiences important. Due to the open response format, respondents were able to
report multiple important factors within a single response box. These included symptoms, impacts, and con-
textual factors. Thus, a single individual could have unlimited factors coded as important aspects of their PD
experience. After initial content coding, redundant or conceptually duplicate items were merged. Related codes
were clustered using domain groupings from the Consensus Conceptual Model in early PD (e.g., movement,
cognitive, psychiatric, sensory, sleep, speech, digestive, urinary, sexual, autonomic, physical function, psycho-
social functioning)'?.

Statistical analysis

After curation by domain, frequencies of important factors were derived for each PD duration grouping (<2 year,
2-5 years, 6-10 years, 11-20 years, > 20 years with PD) with comparison between duration-matched PwP and
family groups to identify between group differences at each stage. Descriptive statistics were computed for survey
items. Frequencies were computed for all factors reported as important aspects of the PD experience identified
as Ist, 2nd, 3rd priority or rationales. Spearman’s r effect size for Chi-square test of independence was calculated
to assess association between what is important and PwP age, with a negligible relationship considered 0.10 or
less, a weak relationship as >0.10 to 0.29, moderate relationship as 0.30-0.39, strong relationship > 0.4, and very
strong relationship > 0.7'%. Next, independent T-tests were used to identify significant between group differences
for PwP vs. family at <2, 2-5, 6-10, 11-20, > 20-year durations. For T-tests, important factors analyzed as either
present or not present. ANOVA was used to assess for within group differences by disease duration (e.g., PwP
at<2,2-5,6-10, 11-20, vs. > 20 years duration; family at< 2, 2-5, 6-10, 11-20, vs. > 20 years duration). Survey
responses that did not identify the PwP’s age (n = 12) were removed from subgroup analyses.

Measures to enhance validity

Measures to enhance validity include use of two PhD-prepared qualitative researchers (JM, MT) during coding
and coding validation, participant numeric identifiers for quotations, Standards for Reporting in Qualitative
Research' and inclusion of coded data in Supplemental materials.

Ethics approval
IRB approval was obtained from University of Massachusetts, Dartmouth (IRB#23.056).

Informed consent

Data in this study were collected anonymously via survey, with no identifiers and no potential risks. Therefore,
this study was given exempt status in compliance with federal exemption categories $46.104 Exempt Research
Category 2, and written informed consent was not required or obtained per federal regulations: https://www.
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hhs.gov/ohrp/regulations-and-policy/regulations/45-cfr-46/common-rule-subpart-a-46104/index.html. Instead,
participants gave general written consent to correspondence with Parkinson’s UK for research purposes.

Results

Sample characteristics

In all, 823 participants responded to the online survey. After excluding responses of unknown PD duration
(n=43; 5%) a total of 780 unique participant responses were included in the analyses. Sample distribution was
677 PwP (82.3%) and 103 family of PwP (12.5%). More than half of those sampled (54.3%) were within 5 years
of PD diagnosis, with PwP aged 50-70 years old (84.5%). Demographics of the population were 92% white, 52%
female, <44% college-educated, and 40% urban/suburban. As shown in Fig. 1, there was a significant difference
in PwP age and years since diagnosis between the family vs. PwP group. In general, family respondents reported
experiences about PwP who were older and further from diagnosis (p=0.008, p<0.001, respectively).

Correlations of important factors with PwP age

As shown in eTable 1, negligible to weak-significant correlations existed between age and many common move-
ment symptoms such as bradykinesia, difficulty with walking & balance, dystonia, and restless legs. This was
also true for age and many non-movement symptoms, such as multitasking ability, pain, changes in speech,
and urinary symptoms, as well as functional impacts of decreased ability to self-care, trouble eating, safety
issues, decreased independence, and loss of pleasurable activities. There were no moderate or strong correlations
between age and frequency of any factors.

Most important aspects of PD

PwP and family reported over 200 unique factors as important aspects of the Parkinson’s disease experience.
Most important aspects included a wide range of symptoms, impacts on physical and psychosocial functioning,
and contextual issues relating to PD management. Side-by-side comparisons of the most common factors are
presented graphically in Fig. 2a—d with frequencies and statistical significance of within group (over time) and
between group differences (PwP vs. family) for all reported factors in eTable 1.

Most important aspects of PD reported by PwP

Movement-related symptoms were most pervasively bothersome to PwP at all durations of disease, and were
cited by 83% of the total PwP sample, increasing from 81% in early PD to 94% in late PD. Tremor was most
bothersome early on (45.2% < 2 years) and became significantly less important over time (11% of > 20 years,
p <0.001). Most commonly cited movement symptoms were difficulties with walking and balance (44%) which
peaked in the 11-20 year group (60.5%, p <0.001), and slow movements (30.6%) which stayed generally constant.

PwP1: Getting around is my biggest problem and it impacts my whole life, from getting around the house
to getting out and about and socializing.
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Fig. 1. Age and years since Parkinson’s diagnosis for family vs. PwP.
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Looking down: Significant differences within group (e.g. all PwP) over the duration of disease (in years) are indicated as * p<0.05; ** p<0.01; ***p<0.001 on the
outside left hand column of each bar graph. Thus, ** for freezing of gait would indicate significant change in bothersomeness for PwP over time.

Looking across: Significant differences observed between groups (e.g., Family vs. Patient at the same duration of disease) are indicated as (+)= approaching
significance; + p<0.05; ++ p<0.01; +++p<0.001, on the right side of the bar graph. Significance is reflected on side that indicated greater importance. Thus, +++ for
dexterity would indicate significantly greater importance to PwP vs. Family at 2-5 and 6-10 years disease duration (p<.001).

Fig. 2. (a-d) Most important aspects of PD for PwP vs. family at different durations of disease.

Nearly 50% of PwP reported concurrent functional mobility impacts, with the most affected areas being ability

to exercise and engage in sports (27.1% overall) such as cycling, yoga, hiking, followed by threats to safety (13.1%;
tripping and falling or hurting oneself accidentally). Other issues of mobility outside of walking (e.g., turning in
bed, getting up from sitting, standing, stairs) were infrequently cited as bothersome (<2.4%).

PwP2: I miss being able to go for a walk without a walker and being afraid of falling.

At all stages, the most bothersome symptoms included fatigue (26.7%), mood changes (20.8%), pain (18.4%),
changes to thinking (14.7%) and speech difficulties (13.1%). These affected relationships with others (27.4%)
pleasurable activities (23.2%), social life (22.9%) ability to communicate (12.7%) and ability to perform responsi-
bilities and obligations (e.g., job functions; 9.3%). The frequency of reported bothersomeness generally increased

over time in these areas.
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Looking down: Significant differences within group (e.g. all PwP) over the duration of disease (in years) are indicated as * p<0.05; ** p<0.01; ***p<0.001 on the
outside left hand column of each bar graph.

Looking across: Significant differences observed between groups (e.g., Family vs. Patient at the same duration of disease) are indicated as (+)= approaching
significance; + p<0.05; ++ p<0.01; +++p<0.001, on the right side of the bar graph. Significance is reflected on side that indicated greater importance. Thus, +++ for
memory would indicate significantly greater importance to PwP vs. Family at 2-5 years disease duration (p<.001).

Fig. 2. (continued)

PwP3: By the time I have formed words, others have moved on and I often do not get a chance to speak.

Sleep related problems were also important to many (21.2%) and were reported more often at later PD stages.
A substantial proportion of PwP cited general mood changes as highly bothersome (20.8%)—most commonly
anxiety (9.9%) versus depression (5.2%) or apathy (3.1%).

PwP4: Constantly having to fight fatigue and stiffness affects the ability to rest and relax and constantly
trying to achieve anything is depressing.

PwP5: Sleeping is a thing of the past and makes me unable to fight the battle the next day. It depletes my
energy and strength.

Cumulatively, these experiences contributed to an overall increased work of living (45.5%) with participants
reporting it took longer to do things and required greater intentionality for activities that were previously intuitive
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Looking across: Significant differences observed between groups (e.g., Family vs. Patient at the same duration of disease) are indicated as (+)= approaching
significance; + p<0.05; ++ p<0.01; +++p<0.001, on the right side of the bar graph. Significance is reflected on side that indicated greater importance. Thus, +++ for
urinary dysfunction would indicate significantly greater importance to PwP vs. Family at 2-5 and 6-10 years disease duration (p<.001).

Fig. 2. (continued)

and automatic. Personal coping (38.4%) and personal self-concept (31.5%) were often negatively affected with
sense of greater dependence on others (15.7%).

PwP6: These affect almost everything I do—makes life seem a bit of a struggle.

PwP7: The length of time it takes to do ordinary tasks such as showering and getting dressed are a constant
problem. Getting up and getting dressed used to take a matter of 5 to 10 min in the good old days before
I had PD, but now [its] an hour. Buttoning my shirt or tying my shoelaces ... can leave me feeling tired
before my day has even begun.

PwP8: These prevent me doing what I enjoy—walking my dog, gardening, driving, throwing parties for
friends and more!

PwP9: Loss of independence is humiliating and loss of [my] self-worth.

Contextual factors were also important to the PD experience, most commonly frequency and severity of
symptoms (66%). Nearly 48% of participants explicitly stated that their most important experiences were those
that had the biggest functional impact and were their most common symptom (29.9%). A deep desire for
improved PD management (e.g., better medications, diagnosis) was listed by 20.8% of respondents as important
aspects of the PD experience:

PwP11: The medication to treat Parkinson’s is not effective.
PwP12: [We] need hope for the future and there is no hope.
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Most important aspects of PD reported by family
As shown in Fig. 2a—d, top symptom concerns noted by PwP were generally shared by family. However, compared

to PwP, family more often prioritized functional impact of PD over specific symptoms. Greatest concerns centered
around impact on mobility and consequences of mobility limitations. For example, while PwP were concerned
for safety, family members expressed substantially more concerns that increased over time, from 20% in early
PD to 50% at 11 + years (p =0.06). Biggest differences between PwP and family member concerns for safety were

(N=9)

100%

100%

observed after 11-20 years (p=0.04). Common safety concerns included altered gait (17.4%), slow movements

(13%), and freezing (10.4%) leading to falls or injury.

F83: [I'm] not happy to let him go out on his own. I'm afraid of him falling.
F18: Even simple tasks like shopping become hazardous.
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F110: Her balance is bad because her limbs freeze, and this means she gets stuck on the spot without warning
whilst trying to walk.
F119: My husband can’t be left in case of falls which means I'm with him 24/7.

Similar concerns were observed for diminished self-reliance and independence (20% overall) which was of
greatest concern in the <2 years group (50%) and was less frequently cited with longer disease duration. Concern
by family members regarding PwP independence was greater than PwP in earlier disease (0-2 years; p <0.03).

Psychosocial impacts were also more commonly reported by family (80.9%) than PwP (65.7%). These
included cognitive, mood, and personality changes, with functional impacts on self-concept, social life, and
quality of life, among others (eTable 2).

F106: The crippling anxiety has taken a terrible toll on all aspects of our lives... He has been suicidal, avoids
family and friends, he is totally self-absorbed... and it’s heartbreaking to watch and not be able to help.

Worry about cognitive symptoms were reported by family at all stages and increased after the first two years.
Important cognitive changes included decline in mental alertness (23.5%), slow thinking (7.8%), and memory
loss (7.8%). Other significant differences included concerns about personality changes, which was most notably
different in the 2-5 years range (p <0.05). Family members cited general mood changes (26.1%) low motivation
or apathy (17.4%), and anxiety (13%) at a much higher rate than PwP, as seen here:

F87: My husband has the rigid type of PD, but I notice more the cognitive issues and slowness of thought. He
notices this less which is a blessing!

F77: Most difficult aspect for us are the psychological aspects, in particular attacks of anxiety/panic. Mood
swings can be very sudden and difficult to deal with.

For all stages, family members reported that PD substantially impacted interpersonal interactions (60%). This
included specific impacts on social life (28.7%), communication (27%), ability to engage in pleasurable activities
(27.8%), and relationships with others (18.3%). Interpersonal challenges were reported significantly more often
at nearly all stages of disease by family compared to PwP.

F85: I cannot hold a conversation with him as he forgets the words he was going to say.

F17: Losing his speech was devastating for him... which made him feel worthless.

F88: The[se] symptoms have the most negative affect on our everyday lives, our ability to do anything, and
detrimentally affect our relationship.

Similarly, many family members (29%) indicated concerns about impact on self-concept, indicating that
PD symptoms contributed to feelings of embarrassment or being stigmatized while in public and sometimes
resulted in social isolation (14.8% overall). Isolation was most often reported by family during early PD years
(30%, p <0.001) with diminished reporting over time. In contrast PwP generally reported experiencing isolation
later in disease (> 10 years duration).

F37: These have a big effect on our lives — not wanting to go places; giving up activities due to lack of self-
confidence; increasingly not wanting to go places by oneself, even to familiar places.

F83: Outside people dor’t always have the patience to wait and give him time to move and say what he wants
to.

Overall, concerns for impact on PwP quality of life (QoL) were generally similar between family and PwP
(30% vs. 36%, respectively). Greatest differences were found between the PwP perception of the extent to which
PD impacted their partner’s QoL vs. family’s perception. More than 36% of all family members expressed sub-
stantial personal difficulty coping with the decline in physical and psychosocial functioning of the PwP, which
was most notable in earlier (50% < 2 years) and later disease (56% > 20 years) and was significantly greater than
PwP perceptions at all stages of disease.

F122: I am constantly exhausted.
F58: I feel like I'm losing her [mum] day by day.

Discussion

This is the first large-scale international survey to explore perceptions of important aspects of PD in people with
PD versus family members and how these may change with longer duration of disease. Prior knowledge in this
area has been mostly derived from smaller qualitative interview studies that have focused on prevalence rather
than importance of symptoms>!>-'”. To date, only one other large study (Fox Insight PD-PROP) has gathered
large scale qualitative survey evidence of most bothersome symptoms'®. However this study did not compare
perspectives of families and caregivers, as in the present study. Previous evidence along with findings from the
current study suggests that prevalence is not synonymous with importance, and that some symptoms may be
often present but less frequently meaningful'®. For example, high prevalence has been observed for drooling
and altered sense of smell'’, which has been reported as being comparatively less important to PwP than other
symptoms that cause specific functional impairments®!®. Thus, selection of relevant concepts for clinical trials
should consider prevalence alongside relative importance.

In this study, several notable differences were observed between PwP and family perceptions of what mat-
tered. In general, family members were less likely to focus on individual symptoms than PwP and tended to
prioritize changes in thinking and functioning that PwP were less observant of, particularly in later stages, which
is consistent with prior reports®. Conversely, PwP at all stages reported greater concerns for symptoms that
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were less apparent to family, such as pain, fatigue, and work of living (i.e., the effort needed to complete daily
living activities)?'. Existence of perceptual differences have been reported in prior work?, and point to a need
for holistic evaluation of PD symptoms and impacts, combining observer and personal report, even at earliest
stages of disease.

In this study, we observed that movement-related symptoms, which affected both physical and psychosocial
functioning from earliest PD onwards, were consistently cited as important and did not appear to change sig-
nificantly as a function of age. As expected, walking and balance, freezing of gait, and dyskinesias generally did
become more important with longer PD duration, along with concerns for functional mobility?. In contrast,
tremor became substantially less important over time*, while perceptions of fine motor and slow movement
remained stable and were equally important from onset throughout the course of PD. As data from this study
focused solely on what was important, it is not clear whether the severity of symptoms also changed, or how
normalization of chronic symptoms and other contextual factors (e.g., retirement) might contribute to changing
perceptions over time.

Consistent with prior research, other most important non motor symptoms included mood, sleep, cogni-
tive, and speech changes24'25. Greatest concerns were noted with speech and communication over time, whereas
concern with cognition and mood changes tended to remain stable. Personality changes were also common with
later disease and generally more observable to family than PwP. Pain and fatigue were bothersome at all stages,
while sleep appeared less bothersome in later PD than early on. The frequent reporting of these symptoms and
related impacts highlights the importance of non-motor experiences for people with PD at all stages and aligns
with growing recognition of PD as multi-system disorder®*%.

Lastly, although not specifically designed to explore family burden, we observed substantial impact in this
area that was evident from family responses. Our data suggest that family burden and diminished quality of
life—both individually and as a couple—may be due to increased interpersonal and relationship difficulties,
altered communication, and diminished ability to engage in pleasurable activities such as traveling, dining out or
hobbies. Caregiver burden has been recognized as an issue in later disease PD?**-*, however, our findings suggest
a high level of burden at early stages, some of which appears anticipatory’'. Thus, greater attention to formalized
family support from early disease onwards may be warranted®!**, which has been suggested for other chronic,
progressive illnesses as well**34,

Limitations of this study include self-identification of PD, which may be different from the actual diagnosis
and onset of PD, a predominantly white population with limited demographic information to characterize find-
ings, and low total response rates similar to other online surveys®’; therefore, findings should be interpreted with
caution. In particular, the use of a non-dyadic data collection approaches (unrelated PwP and family respondents)
limits ability to assess the extent to which individuals from the same family unit align or differ perceptually. This
information is greatly needed to understand the reliability of patient self-reporting as prior studies have identified
discrepancies in symptom perceptions in patients with greater cognitive impairment*®. Furthermore, individuals
with later-stage PD might have reduced ability to participate in survey-based research. Future research using
dyadic approaches to data collection and more in-depth participant characterization will be needed to better
understand differences in perceptions and how this might change with time and disease progression. Assessing
patients along with key informants longitudinally can help to evaluate accuracy of self-reporting vs care-partner
feedback at different stages of disease and has been successful in other cognitive disorders such as Alzheimer’s
disease®=*. Similar approaches would be informative for PD, particularly if correlated with biomarkers of disease
progression*’. Despite the noted limitations, we believe the findings presented here are useful in understanding
what matters to people affected by Parkinson’s, how this may change over time, and alignment between PwP
and family members.

Conclusion

Important differences may exist regarding what matters to PwP vs. family members and appear to change with
longer duration of disease. Understanding important versus prevalent symptoms and functional impacts can
support clinical care relevant to different stages of PD, research focused on development of outcomes measures
that reflect what matters most to people affected by PD, and clinical trials of promising new therapies target-
ing underlying biology. Inclusion of family perspectives from earliest stages may aid in broader understanding
of functional impacts and development of interventions to preserve capacity.

Data availability

Full data with qualitative content coding are available as supplemental materials.
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