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Abstract

Facial masking, the loss of expressive facial mobilityi n Par ki ns pohasGile di sease
potential to impact communication, emotion perception, subjective wellbeing, and social
relationship functioning. This uniqgue symptom has been studied in the context of the
healthcare and casual interactions, but little is known about how it affects people who have
Parkinsonds in t heingendcarerfidry Rartkeirmscan snsdi sease
exists, lessening the impact of the conditoni s an i mportant aspect of Pa
management. However, research has been missing the voices of those who experience
facial masking. This gap underscores the need to deepen our understanding of this symptom
and the difficulties it may create. Thus, this research project sought to understand
experiences and challenges related to facial masking in Parkins o n & gansfotnothose
insights to targeted clinical tools, and to investigate the significance of masking in the
psychosocial wellbeing of both peofahilg with Par ki
members.

In Study 1, in-depth personal accounts were collected of nine people who had
Parkinsonds and t heweresepgately mtergiewedraboptéheit ner s
experiences of facial masking. The study aimed to explore the common experiences and
challenges related to facial masking, on an individual level and within close relationships.
Facial masking was often falsely perceived by partners as a negative affect and wrongly
interpreted to mean a lack of care or interest. The loss of expression and its
misinterpretation was described as a barrier to emotional connection by some participants.
Lossoftheabi | ity to physically embody oneés thought s
distressing forbothpeopl e wi t h Par ki ns on erviews itvedldd mostr par t n
participants had low awarenessthatt hi s sy mpt om was an ,vitsmealgt of Pe
all indicating a wish for greater education and support around this symptom.

Study 2 involved the development and validation of two separate questionnaires that

evaluated the socioemotional consequences of facial masking, one for individuals who have



Par ki nsonds and parthee spousd) ar otheff family nterhberi Questionnaire
items were derived from the findings of Study 1 and a review of relevant concepts in existing
literature. Psychometric properties of the questionnaires were statistically evaluated among
a community sample of 80 people who hadc Par kinso
This included an item-level assessment, an exploratory investigation of the factor structure,
an evaluation of the internal and test-retest reliability, and evaluation of the construct validity
of the questionnaires. Results indicated the questionnaires had good reliability and initial
evidence of validity. Modified (revised) versions of the questionnaires were produced based
on the psychometric findings of Study 2.

Study 3 described the functioning of the participants in the psychometric study
above. This study investigated the relationship between perceptions of facial masking and
various psychosocial outcomes, and a study-specific measure of the impact of facial
maskingi n P ar k(devebpmed id Study 2). Ratings of facial masking were made by self-
report and significant other reports, along with healthcare professional and researcher
ratings based on a videotaped conversation. Healthcare professional ratings of FM were not
found to be significantly related to self/significant other ratings of facial masking severity.
Overall, having more negative consequences of FM was linked to poorer psychosocial
out comes, but suggest edndpheirsigrifieantwthetsmayPar ki nsonds
affected in different ways.

Findings of this programme of research add to what is known about the
consequences of facial masking in casual and healthcare provider social interactions, by
examining this symptom from the perspective of those living with facial masking in
Par ki nsonds. Tuboeand aesgearertlly cotsistent with the small amount of
existing evidence showing that facial masking can have a detrimental impact on subjective
wellbeing. The main implication of this research is that facial masking is a topic that warrants
greater clinical attention and communication. The findings also call attention to the fact that

faci al masking is a common feature of Parkinsond



condition and their families seem to lack knowledge about this symptom and desire greater

education and support.
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1. General Introduction

Facial masking (FM) isa symptomof Par ki n s o n §PD) whichcauses an
appearance of impassiveness and unusual stillness in the face. Investigation of this unique
symptom has centred on the social perceptions of unfamiliar perceivers, overlooking the
perspectives of peopl e wit hrfahifies.lDéepepingrodrs t hemsel v
understanding of the impact of having FM could help to inform clinical practice and promote
quality of life. This thesis helps to address that gap in two ways: firstly, by increasing
understanding of the experiences and consequences of FM in the lives of people with
Par ki ns on psecondly, byaitdising those insights to inform the development of a
guestionnaire to detect the socioemotional consequences of facial masking. Existing
assessments of facial masking do not address related aspects of wellbeing. This thesis
presents and tests an alternative approach, drawing attention to the social and emotional
difficulties related to facial masking, to better inform the management of wellbeing in
Par ki nsonds di s e anpaetofdhis donditiensos gquality of hfee i

The thesis format follows the University of Waikato guidelines for the "with
publication” thesis variant. This comprises traditional thesis chapters interspersed with
research articles. The first two chapters introduce the topic of the thesis. Chapter 1
describes Parkinsonbés disease and provides backg
context. Chapter 2 explains the symptom of facial masking, provides an overview of the
literature mapping changes to facial expression in PD, reviews literature on the influence of
facial masking for social perception,out | i nes t he potenti al mechani sr
responses to people who have facial masking, and summarises the two studies which
previously investigated the psychosocial consequences of masking in people with
Parkinsonds and t h e iandiderdificdation@frgaps in thefcurent litemnatune y
is also provided. Chapter 3 outlines the present doctoral project with a description of the
research aims, design, and assumptions, and briefly introduces each of the studies

comprising this thesis. Chapters 4i 6 comprise the three separate studies. In Chapter 4,



Study 1 presents a qualitative investigation of the experience of having facial masking. Study

2 (Chapter 5) presents the development and validation of two novel questionnaires

assessing FM impact. Study 3 (Chapter 6) presents an exploration of the link between facial
masking and subjective well being i diffeRR@r ki nsonos
perceiver ratings of masking severity are associated with psychosocial outcomes. A mixed

methods summary of the integrated findings is presented in Chapter 7. Lastly, general

discussion of the research findings, clinical implications, and conclusions are provided in

Chapter 8.

Parkinsond6s disease: An I ncreasing Bur

PD has recently been identified as the fastest growing neurological disorder,
exceeding the growth of c¢ on(Ddrstyiebah, 2018).IA&rasstiel z he i me
lifespan, PD is the most common movement disorder and, together with essential tremor, is
the second most common neurodegenerative disorder (Tanner & Aston, 2000). Rates of PD
tend to rise sharply from middle age in studies of western populations, with estimates sitting
at approximately 1% in the population aged 60 years (Nussbaum & Ellis, 2003; de Lau &
Breteler, 2006) and 3i 5% of the population aged 85 years or older (Fahn, 2003). PD does
occur in younger age groups with approximately 4% of all PD patients showing clinically
overt signs between the ages of 211 50 years (Alves et al., 2008). Incidence rates vary
between studies and across countries, but a systematic review found international rates of
220 to 670 per 100,000 per year for individuals 65i 84 years of age, with the risk of PD
peaking at about 75 years of age (Twelves et al., 2003). In Aotearoa New Zealand (NZ), the
standardised incidence and prevalence rates of PD were most recently calculated from a
community database of anti-parkinsonian medication users (Pitcher et al., 2014; Pitcher et
al., 2018). Based on the total NZ population in 2013, values of 31 per 100,000 per year and
220 per 100,000 per year were calculated for PD incidence and prevalence respectively
(Pitcher et al., 2014; Pitcher et al., 2018). Using these rates, this would equate to just over

10,000 individuals with PD in NZ in the year 2020. However, there is a consensus that most



estimates are likely to underrepresent the true rate, and therefore burden, o f Par ki nsonods

disease. This is because many individuals may remain undiagnosed and because of
diagnostic uncertainty during early stages of the condition. Early symptoms may be wrongly
attributed to old age or other neurological conditions, and it is not unusual for a delay of
months to years between the appearance of symptoms and clinical diagnosis (Breen et al.,
2013).

Several factors contribute to the increasing social and economic burden of

Parkinsonbdés di sease. I n New Zeal and, the growth

by an aging population structure (Wang et al., 2012), and because PD is mostly a condition
of middle to later life (Alves et al., 2008), the number of people with aging related disorders
such as Parkinsonds conditions is rising.
have limited efficacy. Even optimal pharmacological treatment only partially alleviates
symptoms, and long-term use is constrained by dosage limits and the development of
medication-related complications, such as uncontrolled movements (van der Marck et al.,
2009). Surgical and infusion treatment is usually only considered in a small number of cases;
the benefits, and drawbacks of which are briefly discussed below. Third, the disease course

is characterised by increasing disability paired with declining quality of life, yet there is

Second

limited impact on life expectanc vy . Factors which predict mortalit"

are not well understood; survival seems dependent on the individualé disease profile. For

example, the survivalratesf or i ndi vi dual s diagnosed with

Par ki

(Chaudhuri, et al ., 2011) and for i ndi vidual s with Pa

cognitive function (Backstrom et al., 2018) are often reported to be similar to the general
population. Older age at diagnosis and the presence of dementia or other Parkinsonism
conditions are generally associated with a reduced rate of survival relative to the general
population (Macleod et al., 2014). The most common cause of death in all people with PD is
typically a comorbid disorder such as pneumonia (Beyer et al., 2001, Fall et al., 2003). While
Parkinsondés disease itself is not fatal, i

dysfunction, with most individuals becoming increasingly disabled and experiencing



significant reduction across all areas of quality of life (van der Marck et al., 2009; Williams &
Litvan, 2013). The wide-ranging symptoms of PD require integrative, patient-centred
approaches to routine PD care (Eggers et al., 2018). However, the provision of day-to-day
support often relies on familial caregivers until the individual has high care needs. Given
these unique disease factors and with the expected number of people with PD on the rise, it

is important to document the broader implications of PDinthec ont ext of an i ndi vi

Clinical Characteristics, Pathology, and Aetiology

Parkinsonbds disease (PD) is a progressive ne.i
considered a disorder of movement, current understanding of PD also incorporates a wide
range of motor and non-motor symptoms. PD falls under the umbrella of Parkinsonism, a
general term for a cluster of neurological disorders characterised by movement-based
dysfunction. The essential feature of this syndrome is bradykinesia, a slowness and reduced
amplitude of muscular movement with a weakening of repetitive movements, along with
additional features of rigidity and/or resting tremor (Bartels & Leenders, 2009; Williams &
Litvan, 2013; Postuma et al., 2015). Aside from PD, Parkinsonism also encompasses
corticobasal disease, multiple system atrophy, progressive supranuclearpa | s vy , Par ki nson
with Lewy bodies, and Par ki ncanditirs colleetivedynt i a ( wi t h
known as Lewy body disease). Clear definition among these disorders is yet to be
established, in part because there is overlap of clinical presentation and treatment options.
However, when compared to other Parkinsonism disorders, PD is the most prevalent and is
characterised by relatively better outcomes in treatment and prognosis. Current diagnostic
criteria for PD includes the presence of at least two of the following motor symptoms: resting
tremor, bradykinesia, rigidity or postural imbalance, and the absence of atypical features
which may indicate another condition (Fahn, 2003; Alves et al., 2008; Jankovic, 2008). Other
key features of PD include secondary motor symptoms, such as gait changes and speech
difficulties, and non-motor symptoms such as autonomic dysfunction, cognitive and

neurobehavioral abnormalities, sleep disorders, and sensory abnormalities.



Onset of PD is often subtle, and the course of the disease is characterised by great
individual variation in symptomology and progression. Preclinical and dominant symptoms
vary widely across people with the condition. There is no widely available definitive test for
PD, so diagnosis typically relies upon the presence and progression of clinically overt
features (Litvan et al., 2003; Bartels & Leenders, 2009). Discriminating between conditions
of Parkinsonism may be not immediately possible, and it is nhot uncommon for initial
diagnoses to be updated over the disease course. Some individuals may be diagnosed
under the general term "parkinsonism" and only receive a definitive diagnosis at autopsy or
through longitudinal observation of the disease course (Clough & Sethi, 2003; Alves et al.,
2008). I n New Zealand, a clinical diagnosan s
interview, and a neurological examination (Neurological Foundation of New Zealand, 2013).
Several additional criteria are supportive of establishing a PD diagnosis and are considered
important features in discriminating among types of Parkinsonism, such as asymmetric
symptom onset and a positive response to anti-Parkinsonian medications (Williams & Litvan,
2013).

The stages of PD progression may be classified using a rating system (Hoehn &
Yahr, 1967). Recent revisions of the system classify five stages and two substages of the
disease (Goetz et al., 2004). Progression is seen from a unilateral presentation with very
minimal functional impact to bilateral presentation with increasing impairment of functionality
(see Table 1). The median time between PD stages has recently been evaluated in a
relatively large group of people with PD (N = 695, mean age in years = 65.2, male gender =
57.3%). The transition between stages 2 to 2.5 was identified as generally the longest, at a
median time of 62 months, with all other stage transitions between 207 26 months. The total
(median) transition time from the first to final stage was found to be 157 months or

approximately 13 years (Zhao et al., 2010).

of
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Table 1
Simplified description of clinical classification of PD staging and median time to transit

between stages.

Stage: Characteristics: Time to
transit
stages

0 No signs of disease -

1 Unilateral involvement only; minimal or no functional impairment -

15 Unilateral disease -

2 Bilateral disease, without impairment of balance 20

25 Mild bilateral disease 62

3 Mild to moderate bilateral disease; some postural instability; o5

independent but needs help with activities of daily living.

4 Severe disability; still able to walk or stand with help of equipment 24

5 Wheelchair bound or bedridden unless aided 26

Note. PD staging descriptions simplified from Goetz CG, Poewe W, Rascol O, et al. Movement Disorder Society Task Force
report on the Hoehn and Yahr staging scale: status and recommendations the Movement Disorder Society Task Force on
rating scales for Parkinson's disease. Movement disorders 2004;19(9):1020-28.

Median transit time in months as reported by Zhao YJ, Wee HL, Chan YH, et al. Progression of Parkinson's disease as
evaluated by Hoehn and Yahr stage transition times. Movement Disorders 2010;25(6):710-16.

The symptomsof Park i nsonés di sease are thought
neurodegeneration (cell death), which disrupts nigro-striatal circuits of the brain through the
depletion of the neurotransmitter dopamine (Hornykiewicz, 2008). The hallmark of this
condition is the selective death of cells in a region called the substantia nigra pars compacta,
a component of the basal ganglia system located within the mid-brain (Less et al., 2009).
The basal ganglia are involved in several brain functions but are essential to the facilitation
and coordination of motor movement. In simple terms, when the decision to make a
movement occurs, the inhibition of the basal ganglia on the motor system is released. This
leads to excitation of the motor cortex, which then signals the muscles and allows movement
(Bonnet & Houeto, 1999; Takakusaki et al., 2004). The neurotransmitter dopamine is

essential to enhancing the actions of basal ganglia pathways underlying motor movement.
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When dopamine is depleted in PD, the inhibition of the basal ganglia on the motor cortices is
harder to release, and the net result is difficulty in initiating and coordinating movement. Put
simply, declining levels of dopamine in PD reduce the ability of the brain to effectively
communicate with the muscles of the body. This makes movement slower and less
coordinated and sometimes causes abnormal movements like shaking (tremor) or freezing.
The depletion of dopamine also has implications for non-motor functions such as cognition,
emotion, behaviour, sensory perception, and autonomic processes (Chaudhuri & Quinn,
2014).

Whilet he neurodegenerative process of Parkinsor
aetiology of this degeneration has been less well-established. Researchers have generally
proposed that an interaction of environmental, occupational, lifestyle factors, and a genetic
susceptibility contribute to the pathogenesis of the disease. Risk factors consistently
mentioned in the literature include the following: exposure to pesticides (Brown et al., 2006);
head injury in early life (Taylor et al., 2016); and male gender (Picillo et al., 2017). Other
variables which have limited, or conflicting evidence include exposure to environmental
pollutants (heavy metals, organic solvents, magnetic fields); high levels of inflammation;
comorbidity (diabetes, cancer, and other neurological conditions); high alcohol consumption;
low physical fithess; and various dietary patterns or food groups (de Lau & Breteler, 2006;
Wirdefeldt et al., 2011). Although a genetic contribution to the disease has been long
proposed, genetic mutations are thought to account for only small proportion (<10%) of the
aetiology of this condition, outside of the smal

(Alves et al., 2008).

The Status of Therapeutic Options

No current treatment effectively prevents or halts the progression of PD. Since its
introduction in the 1960s, the mainstay has been dopamine replacement therapy, which
aims to increase levels of the neurotransmitter dopamine in the brain (Hornykiewicz, 2010).

Despite their name, these therapies act by enhancing the synthesis of dopamine from



remaining substania nigra cells, rather than replacing it. Unfortunately, within a few years of
treatment and due to the progression of the disease, the benefits of dopamine replacement
therapy fade, and likelihood of unpleasant complications increases (Marsden & Parkes,
1977; Marsden, 1994). The limitations of dopamine replacement therapy led to the
introduction of other treatments including catechol-O-methyltransferase (COMT) and
monoamine oxidase type B (MAO-B) inhibitors, which act by extending levodopa/dopamine
half-life. To minimise symptom fluctuations in response to oral pharmacotherapy, the
delivery of levodopa and dopamine agonists can be improved by using an infusion pump,
which continuously delivers the agents to the bloodstream. Surgical procedures also exist,
such as deep brain stimulation, a form of electrical stimulation via a pacemaker-like device
which can restore function of the motor system, possibly through minimising abnormal
activity in mid-brain structures (Lozano et al., 2002). Although generally considered to be
safe and effective, surgical procedures are typically recommended to only those patients
who have responded poorly to pharmacological intervention, such as having severe side
effects or fluctuations in response to medications (Lozano et al., 2002). While surgical
treatment offers clinical improvement of motor symptoms in PD it does not treat the root
cause, providing limited benefit for the progression of dopamine depletion (Hilker et al.,
2005). Only a small number of people are approved each year for surgical treatment of
Parkinsonds disease in New Zealand (Neurological
Given present limitations on medical treatment and the chronic decline of functioning that
occur s i n ,PRiapethapstesurgisng to find that a growing body of literature

focuses on improving subjective wellbeing and quality of life in this condition.

ExpressiveLoss i n the Parkinsonds Cont ext

To this point, Parkinsonbds disease has been |
disorder primarily caused by a dopamine deficiency. However, difficulties carrying the
movements required for walking or in activities like dressing are only part of the picture. The

many and varying symptoms of t hbedlyagesay,asial chal | en



identity, and self-concept (Bramley & Eatough, 2005). Often, PD is described to imprison the
individual within an increasingly unresponsive shell (Anonymous, 1999; Tickle-Degnen,
Zebrowitz & Ma, 2011). Not only are people out of tune within their own bodies, but also
diminished in their ability to communicate and express themselves to others due to the
disease-related changes. The following sections briefly introduce the modalities of self-
expression that may become impaired in PD, such as speech and facial movement.

Speech and communication deficits are common symptomso f P ar k évidento n 6 s
in up to 89% of individuals (Dashtipour et al., 2018). Verbal communication is impacted by
wide ranging symptoms stemming from both the physical and cognitive production of speech
(Forrest et al., 1989; Sapir et al., 1999; Dashtipour et al., 2018). Deficits in emotional
expression also occur in verbal communication, namely in the impairment of emotional tone
or prosody of the voice (Penner, 2001; Schrdder et al., 2010). Changes to vocal prosody in
PD (a loss of loudness, alternations to pitch, and a slowing of the tempo of speech) tend to
be observed by others as sad or lacking emotion (Pell et al., 2006). It has been proposed
that the social consequences of changes to vocal prosody are not only a difficulty in
communicating intelligibly but also decreased social-linguistic competence and a tendency
for listeners to perceive the communication of people with PD in misleading or detrimental
ways (Pell et al., 2006). Further to this, one the most impactful aspects about having a
speech disorder in PD was the effect on social participation and family connections, (Miller et
al., 2006). Miller and colleagues (2006) also found the social impacts of changes to speech
occurred before speech intelligibility was overtly compromised. This suggests it is clinically
important to address disease related changes with respect to their impact for psychosocial
wellbeing, and this might require earlier intervention than waiting until physical functioning is
impaired (Miller et al., 2006).

Other abnormalities of bodily movement occur (including but not limited to tremor,
freezing, dyskinesia, and dystonia) and may contribute to a visible physical difference,
marking out individuals who have PD in ways that tend to be negatively interpreted by

others. Abnormal moments in the muscles of the body in PD also occur in the face. The



rigidity, slowness, and decreased coordination seen in the movement of the body similarly
affects facial musculature, causing a reduction of movement and therefore emotional

expression in the face.

Facial Expressive loss in other clinical conditions

Research has highlighted that the expression of emotion is vital to effective
communication, crucial to the ability to partake in social interactions, and a fundamental
aspect in determining subjective wellbeing (Ishii et al., 2011; Ishii et al., 2018), and has
explored the role of facial expressive loss in other clinical conditions. Deficits in facial
movement and expression occur in number of medical and psychiatric conditions. This

includes congenital or acquired facial paralysis where one side or all the facial muscles los

e

the ability to move (Valls-Solé & Montero, 2003); and traumatic brain injury, where there can

be a reduction in the expression of emotions (Kupferberg et al., 2001; de Sousa et al., 201

McDonald et al., 2011). Facial expressive deficits may also occur in psychological disorde

1;

I's

such as depression where the experience and expression of emotion may become flattened

(Jaeger et al., 1986; Gaebel & Wolwer, 1992; Sloan et al., 1997); and in schizophrenia,
where the experience of emotion may become dissociated from displays of expression or
emotion on the face (Bleuler, 1911; Andreasen, 1982; Gelber et al., 2004; Gur et al., 2006;

Kohler et al., 2008). Facial expressive loss in PD is set apart from these conditions becaus

e

FM is gradually acquired, progressive, and because there is often simultaneous impairment

of the other channels of communication such as speech and bodily gesture (as outlined in
the section above). This uniqueness also means knowledge drawn from other clinical
populations about the consequences and treatment of facial expressive loss may not be
universally applicable to FM in PD.

Nevertheless, literature in other clinical populations recognises the significance of
facial expressive loss and encourages awareness of the broader implications in social and

emotional functioning. In brain injury, the reduction of expressivity is linked to deficits in

empathy (de Sousa et al., 2011) and emotional mimicry processes (McDonald et al., 2011).
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In congenital facial paralysis, decreased self-perception of the ability to communicate
emotion has been associated with reductions in quality of life (Coulson et al., 2004). There is
evidence of the negative influence of facial paralysis on subjective emotional well-being and
the ability to maintain relationships, emotion recognition abilities of perceivers; and with
respect to issues and interventions for communication (May & Schaitkin, 2000; Bogart et al.,
2012; Bogart et al., 2014; Bogart & Tickle-Degnen, 2015; Michael et al., 2015). In acquired
facial palsy, a positive association between the altered or diminished capacity for expression
and greater psychological distress has been shown (Fu et al., 2011). In facial neuromotor
disorders, a specific impairment in the ability to smile has been associated with greater
levels of depressive symptoms (Van Swearingen et al., 1999).

The social and psychological dimensions of facial expressive dysfunction in PD have
not received similar attention in scientific literature. This is perhaps because the traditional
focus of PD treatment has been on the physical symptoms which lead to difficulties in
performing activities of daily living. Indeed, the characteristics healthcare providers focus
clinical attention on in PD often differ from patient reports of the most bothersome
symptoms. In one study, dressing, ambulating, and cognitive difficulties associated with
motor sequencingwer e consi dered by experts to be charact
but patients themselves reported that such issues concerned them less than cognitive and
psychosocial symptoms of the condition (Abudi et al., 1997). The focus of clinical
communication and treatment in PD may have changed in the last 20 years, yet symptoms
like FM, which may be less physically debilitating but take a toll on subjective wellbeing,

have received far less attention in existing research.
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2 . Faci al Masking 1 n Park

Clinical Features & Occurrence

Facial masking is variously called hypomimia, amimia, facial bradykinesia, masked
facies, or more colloquially as"t h e Par ki n"sThisitliesis usea thekterm facial
masking or FM. From a medical perspective, FM is defined as the loss or reduction of facial
expression. Fromp at i penspestibe, FM is a reduced abilitytoe x pr ess onebds emot i
thoughts, and characteristic behaviours on their faces (Lyons et al., 2004). The net result
being the individual seems increasingly unresponsive, and therefore uninterested, in the
environment around them (Bologna et al., 2013). Clinical staging instruments define FM as a
loss of facial emotional expressivity which is manifested by a decreased blink frequency,
less spontaneous smiling, and the parting of lips when the mouth is at rest (Goetz et al.,
2008). Neurophysiol ogical studies of the face in P
various facial folds which become flattened around the nose, mouth, and eyes (Bandini et
al., 2017).
Disease-related changes to positive expressions, as well as an overall reduction of
expressivity, seem to play a significant role in FM in PD. Video analysis of behavioural cues
during naturalistic interaction in people with PD and matched cardiac disease controls
revealed individuals with PD showed a majority of smiles without a cheek raise, known as
phoney smiles, with very few genuine smiles (Pitcairn etal., 1990). The Par ki nsonds gr
also showed very few other emotional expressions, while the cardiac group showed a range
of different expressions (Pitcairn et al., 1990). Posed expressions of happiness have also
been studied and are shown to be less recognisable and lack a cheek raise (Simons et al.,
2004), and spontaneous expressive reactions to humorous stimuli are also reduced in
frequency in people who have PD compared to healthy controls (Katsikitis & Pilowsky,
1991).
Despite being a distinctive feature of PD, just a few studies have formally measured

the occurrence of FM. In one Swedish longitudinal study, various orofacial symptoms in PD
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were investigated from routine care visits (Fereshtehnejad et al., 2017). FM was measured
by the Unified Par ki ns BMDSSUPDHRS) (Gaetz st al., RABY, with g Sc al
FM recorded in approximately 37% of the participants at baseline, rising sharply to around
92% of participants at follow-up, where the average follow-up duration was 4.2 years
(Fereshtehnejad et al., 2017). Another recent study provided a description of 89 people who
had PD who were also clinically evaluated using the MDS-UPDRS, finding some degree of
FM present in 70% of the sample cohort at the point of testing (Ricciardi et al., 2020). For
comparison, other characteristic symptoms of PD occur at similar rates. Resting tremor has
been observed in 75% people with PD throughout the stages of the disease (Hughes et al.,
1993), and speech difficulties are found in 89% (Dashtipour et al., 2018). This suggests FM,
while not as well-known or noticeable as other symptoms of PD, is just as ubiquitous.
Previous FM research in PD has focused on three main areas of investigation. First,
early papers typically turned attention to defining facial movement deficits and their
underlying neural mechanisms. Second, the implications of FM were examined for general
social functioning, namely in the context of casual and healthcare interactions. Third, a small
number of recent studies have examined the consequences of FM from patient-centred
perspectives. The sections below summarise key findings from each area of existing

research and highlight some of the gaps in present knowledge of FM.

Mapping Facial Masking

Early investigations of FM concerned the differential impairment of spontaneous
versus voluntary facial movements and the related discussion of the neural bases
underpinning facial motor control. While there was a consensus that spontaneous
expressions were i mpaired i nexBtadrakoutthe impabten s o me
voluntary expressions. This debate originates from theories about the neural bases of the
motor system. A classic review of the neuropsychology of facial expression suggested the
impairment of basal ganglia function underlies the reduced spontaneous expressivity

observed i n Par(Rihnn1984)nld contrest, gosed @auntary) expressions
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were thought to originate from cortical regions, with voluntary facial movement believed to
remain intact. Initially, evidence seem to give weight to the dissociation of movement
systems. In one such study, the intensity and frequency of posed and spontaneous
expressions of PD patients and healthy age-matched controls were compared while
watching emotionally evocative stimuli. Thepeopl e wi t h Par ki nsondés had f
spontaneous facial reactions to the stimuli than controls (Smith et al., 1996). In contrast, the
posed expressions of the participants seemed to remain intact (Smith et al., 1996). Later
research put forward that volitional and spontaneous expressions might be differentially
impaired. More specifically,t he i ndi vi dual s with Parkinsonodés we.]
difficulty concealing or intensifying their negative expressions and a slightly increased
difficulty in intentionally mimicking facial movements than the control group (Simons et al.,
2003).

The type of relationship between the person with masking and the perceiver may
also impact expressivity. When people with PD were recorded speaking with a researcher
and then with their spouse, participants displayed greater expressivity when interacting with
the researcher (an attentive but unfamiliar person) than when secretly observed in
conversation with their spouse (Simons et al., 2004). There was some inconsistency in the
findings, however, as the posed expressions of the samepeopl e wi t h(wlkar ki nsonbd
explicitly instructed) were found to be markedly impaired. Although it is possible that
voluntary expressive ability varies by social context, the researchers suggested this finding
could be better explained by the heightening of emotion when an amicable but unknown
individual is present, which prompted greater expressivity from the participants with PD
(Simons et al., 2004). This suggests greater expressive loss occurs in primary social
relationships, rather than with unfamiliar social partners. Thus, it could be proposed that any
consequences of FM are amplified in private social contexts, such as with family and close
friends.

At present, the scientific literature seems to have reached consensus that marked
impairment occurs to spontaneous facial expression, and while impairment to voluntary
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facial expression does take place, it is typically less severe than that of spontaneously

arising facial movements. Several studies have contributed greater detail to the

understanding of voluntary facialexpr e s si ve i mpai r ment iComp&adr ki ns on
to healthy controls, the voluntarily induced (posed) facial expressionsof Par ki nsonds pat.i
were reduced in speed and size (Bowers et al., 2006). Computer-based analyses of posed

smiles found these expressions have a lower speed and intensity in individuals with

Par ki nsonds c¢ompar eahdthab posee expresdiogs were notimpmved by

dopamine replacement therapy (Marsili et al., 2014). Currently, it is proposed the loss of

fluidity and spontaneity of all movement (controlled by the basal ganglia system) has a

negative influence on voluntary movement, as well as an evident impairment of spontaneous

movement (Rinn, 2007). Two major theories have been proposed to explain a basal ganglia-

controlled deficit in expressive movement. One theory proposes an impairment in the

activation of motor program circuitry for movement such as facial expressions. Both selected

and non-selected motor programs become suppressed, along with an impairment of the

timing of activation of different programs (Nambu, 2005; Bowers et al., 2006).The second

theory describes a corruption of motor programs responsible for movement of facial muscles

and the resultant facial expressions (Bowers et al., 2006)

More recent trends in FM research explore technigues for recording the extent of
facial expressive loss and identifying the presence of FM. Computer and video-based
methods have utilised both objective assessments and subjectively coded rating systems to
analyse facial behaviours (Wu et al., 2014; Gunnery et al., 2017). This is discussed further in

Study 3, so will not be elaborated upon here.

Impact of Facial Masking on Perceiver Impressions

The impressions formed by perceivers when interacting or viewing a person with FM
show a consistent negative bias. Investigations of how people with FM are socially perceived
suggest that inaccurate judgements are made of character, mood, or mental state (Lyons et

al., 2004; Tickle-Degnen et al., 2011; Friedman, 2017). In one early observation of FM,
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clinicians were warned the person with PD may appear to have lost feeling or intelligence
because they do not seem engaged in conversation, and that true character may be
concealed by an outward impression of coldness and indifference (MonradZrohn, 1957).
Recent evidence shows perceivers evaluate individuals with FM in an unfavourable light,
describing them as cold, moody, unfeeling, avoidant, or even intellectually impaired
(MonradZrohn, 1957; Pentland et al., 1987; Abudi et al., 1997; Chiong-Rivero et al., 2011;
Hemmesch, 2014). For the most part, research exploring this impression bias has
concentrated on the viewpoints of unfamiliar perceivers. For example, when strangers
judged the social desirabi | i ty of people with -Padhddicamtsosndés and
from videotaped interview ewecceaeppdsessinpoadpl|l e wi t h
interested, intelligent, optimistic, attentive, and physically attractive (Schwartz & Pell, 2017).
Unfamiliar perceivers are not the only group susceptible to misinterpreting FM as
feelings or attitude. Even healthcare professionals make more negative judgements of
people with FM. When clinicians were shown silent videotapes of people with heart disease
and people with Parkinsonb6s disease, judgements
negatively biased (Pentland et al., 1987). Clinicians had unfavourable evaluations of the
people with Parkinson&gintellect, affect and personality traits, despite there being no
measured difference betweenthe Par ki ns o n 6 s graupsd Whera19 dpeeglctherapy
students were shown videos of f our wihsangemie wi t h F
heart disease, impressions were measured using visual analogue scales (Pentland et al.,
1988). Both groups demonstrated irregularities on standard psychological testing, but
compared to the cardiac group, the PD group were
suspicious, depressed, bored and tense than the controls; they seemed less intelligent, more
introverted and passive and looked as if they enjoyed and maintained their part of the
conver sat i qRentland et al., 1888, py. 81). Even for experienced healthcare
practitioners with greater knowledge of PD, it may be difficult to override the usage of facial
expressions to form impressions of personality. A more recent study compared personality
ratings of expert and student rehabilitation practitioners who viewed videos of people with
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Par ki nhaohadvarying levels of expressive dysfunction (Lyons et al., 2004).

Unsurprisingly, the students were reported to form particularly inaccurate judgements of

personality as FM increased, but both students and experts rated individuals with higher

masking less positively, especially in interpersonal and affective domains (Lyons et al.,

2004). The authors concluded that even experienced practitioners may be prone to using
behavioural cues associ at ed towake judgdmentskof nsonds syn
personality or other individual characteristics (Lyons et al., 2004).

The greater the degree of expressive dysfunction, the more negative impressions of
an individual with FM tend to become. For example, healthcare professionals evaluated
individuals with higher levels of FM as less socio-emotionally competent and less likeable
than those with mild FM (Lyons et al., 2004; Tickle-Degnen et al., 2011). This finding has
also been replicated with naive observers who were not familiar with the person they were
watching. When strangers viewed video clips (with filtered verbal content) of people with FM,
they were less interested in relationships with individuals who had a higher severity of FM
(Hemmesch, 2014). Greater masking has also been associated with impressions of less

social supportiveness (Hemmesch et al., 2009).

Theoretical Explanations of Facial Masking

The following sections summarise the social and cognitive mechanisms currently
thought to underlie the effects of FM. Two broad areas of research that may help to explain

how FM is interpreted with reference to emotional perception and social interactions.

Interaction with Social and Cultural Norms

The impact of FM in PD may be greater when it contradicts social or cultural
expectations of behaviour. Researchers have suggested that FM could have greater
influence on perceivers'i mpr essi ons of women who have Parkins
have Par kiWedeonrsdtisties, women are expected to be more socially expressive
than men (Fischer & Manstead, 2008; Hemmesch et al., 2009), so when expressivity is

di srupt ed by mdautwomenswithrPD at greater risk of being misjudged by
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perceivers for the lack of expression (Hemmesch et al., 2009). Gender bias in healthcare
practitioner 6 ®ople with Pmmsalsoheen evadéncea, with more negative
impressions formed of women with FM than men with FM (Tickle-Degnen et al., 2011).
There is limited evidence that the impression bias resulting from FM extends to different
cultures. When experienced Taiwanese and American healthcare professionals were shown
speech filtered video clips of people with PD, practitioners from both countries judged
individuals with higher levels of masking in ways that were less favourable those with lower
masking (Tickle-Degnen et al., 2011). As pointed out by Tickle-Degnen and Lyons (2004),
more research is needed to understand how practitioners, or any social partner, can better

attune to markers of personality and mental state in individualswi t h Par ki nsonds.

Neuropsychological Mechanisms

Few studies have explored the neuropsychological basis of disruptions to social
functioning that result from facial masking in PD. Various theories of emotion may help to
explain the possible influence of FM for human interaction. The following section summarise
these theories in relation to FM for perceivers and then for people with PD, as originally
outlined in the work of Argaud and colleagues (2018).

The apparent pervasiveness of the FM impression bias, even in groups such as
doctors who are aware facial behaviours are invalid cues of mood or personality in PD, may
occur because the brain processes emotional signals automatically and without intention or
conscious awareness of doing so (Lakin & Chartrand, 2003; Lakin, 2006; Lakin et al., 2008).
In laboratory conditions, inferences made about social characteristics can be performed as
quickly as 100 milliseconds (Willis & Todorov, 2006).

One explanation for why FM leads others to come to the wrong conclusions about
the thoughts, feelings, and attitudes of someone with FM might be the impact of the loss of
mimicry for the perceiver. Humans rapidly and automatically synchronise facial activity with
that of people around us, often without conscious awareness; this activation can be so subtle

that it is not easily visible (Dimberg, 1982). The process of invoking in ourselves what we
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see in others aids empathy and enables understanding of other mental states, actions, and
intentions (Carr et al., 2003). When a mechanical or chemical block of facial musculature
(and therefore facial expressions) is performed experimentally in healthy individuals, emotion
recognition in those individuals becomes temporarily compromised (Oberman et al., 2007;
Neal & Chartrand, 2011; Ponatri et al., 2012). It has previously been shown that when people
with Parkinsonds ar e | e siscarantakeehen appear coldprl ay
uncaring to perceivers (Smith et al., 1996; Brozgold et al., 1998). This may be because
signals that would be mimicked by and facilitate emotion understanding for the perceiver are
blocked by the facial masking of the person with PD. It might also be that the face of
someone with FM does not synchronise (mimic) emotion of the perceiver during social
interactions, cutting off feedback of the perceiver's own emotion in the face of the person
with FM.

Perceivers may judge the emotional or mental state of people with FM as negative
because socially reinforcing expressions, like making a smile, seem to be selectively
affected in PD. People with PD are demonstrated to be able to reproduce a frowning
expression to some degree but are shown to have greater difficulty mimicking the smile of
another person (Livingstone et al., 2016). The ability of people who have PD to mimic some
expressions (e.g., frowning) but not others (e.g., smiling) may reflect that areas of the face
are thought be somewhat neurologically independent but tend to be perceived as an overall
signal by others (Gunnery et al., 2017).

When we see the emotional displays of other people, we respond with subjective
internal experience as well as external expressive action (Dimberg & Thunberg, 2012).
Emotion contagion is a process where emotional states of others are mirrored in our own felt
experience (Hatfield et al., 1993). Although mimicry and contagion processes are inter-
twined, mimicry is defined by a matching of external facial displays, and contagion is defined
as the internal mirroring of felt experience. Emotion contagion is thought to be an automatic
process which facilitates the felt experience of emotion (Hess & Blairy, 2001). It is thought
that facial expressive actions may also amplify the subjective experience of emotion, known
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as the facial feedback hypothesis (Buck, 1980; Adelmann & Zajonc, 1989). When perceiver®
own internal mirroring of felt emotion or expressive actions are blocked by FM, they may
have greater difficulty accurately recognising the emotion of the person with PD.

With respect to the experience of people with PD, it is much less clear how emotion
simulation processes such as emotion mimicry, emotion contagion, and facial affective
feedback are influenced in people who experience FM and what this could mean. There is
evidence that pe o pldobavendifficuity rée@niding thesematiéns of others,
with some speculating deficits in emotion perception could be associated with reduced
mimicry (Peron et al., 2012; Ricciardi et al., 2015). Whether a mimicry deficit in PD is
selective for certain emotions, or more generalised, has been debated. One meta-analysis
suggested the recognition of negative emaotions is more greatly impaired, compared to
positive emotions (Gray & Tickle-Degnen, 2010). However, another recent study found a
decrease in facial mimicry for mainly positive expressions that was associated with poorer
recognition of positive and neutral expressions (Argaud et al., 2016). A second review
pointed out that the inconsistencies in these findings may be related to variations in
methodology, stimuli, or analytic procedures, such as using a restricted range of emotions or
the way emotions were classified (Argaud et al., 2018). On the other hand, there is evidence
in non-clinical populations that mimicry of only minimal cues is necessary to predict the
internal state or behaviour of others (Baron-Cohen et al., 1997), and emotion recognition is
also found to be intact in conditions where expressive mimicry is absent from birth, such as
Moebius syndrome (Rives Bogart & Matsumoto, 2010).

Another factor that may influence Parkinson's disease patients and their perceptions
of emotions in others is the presence of affective disorders. Depression (Cummings, 1992),
apathy (Pluck & Brown, 2002), alexithymia (Assogna et al., 2012), anxiety (Latoo et al.,
2013), and involuntary emotional expressive disorder (Latoo et al., 2013) can occur in
Par ki nAomgqwitlsthe blocking of emotion simulation processes by FM, all of these
disorders have a potentially separate or overlapping influence on how people with PD see
others, and how they are perceived by others. In one study, for example, emotion
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recognition deficits in PD were linked to greater levels of interpersonal distress (Clark et al.,
2008). Similar findings have been observed in non-PD populations where having depression
delays the processing of sad emotion information and results in a bias towards interpreting
neutral faces as negative (Gollan et al., 2008). However, as noted by Argaud et al., (2018)
the nature and direction of the link between depression with emotion recognition in people
who have PD is currently unclear.

In summary, FM may lead other people to draw the wrong conclusions about an
i ndi vi dual with FM6és thought s, feelings, or att.i
facilitate socioemotional perception in the perceiver. Two ways FM may do this are by
bl ocki ng per tnarroring of entionahekperiemca or action, and by cutting off
perceivers from receiving feedback of their own emotion in the face of someone who has
PD. In people who have FM, socioemotional functioning may become compromised through
the PD-related dysfunction of cognitive systems underlying emotion perception, together with
or in addition to FM dampening important mechanisms of emotion simulation (Argaud et al.,
2018). Where FM potentially lessens the ability to recognise and respond to the feelings of
others, for people with PD and others who perceive them, it seems reasonable to assume

the quality of social interactions and relationships could become compromised.

Living with Facial Masking

Relatively few studies have explored the consequences of having FM, investigated
the impact of FM on social perception in primary social relationships, or explored the link
between FM and wellbeing for people who have PD and those who share closely in their
lives. During the planning of this thesis no research focused on living with FM for people with
PD and their family relationships had been published.

Research on broader themes of the PD experience offered the first glimpses of the
social and psychological consequences of FM. In a study exploring personal accounts of the
impact of PD, focus groups and one-on-one interviews were conducted with PD patients (n =

47) and their caregivers (n = 15) recruited from four neurology clinics across three American
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cities. Transcripts were analysed to deduce themes, using a cutting-and-sorting approach to

organise and code conceptually related segments of text. One participant was noted to

speak about the deep effect of FM on their personal relationships:

il t was oreherlinlthe beimnmglbecause | had symptoms, you know, a few
years before and | had the mask face a
face because | would just be so stiff in that, and evidently, she thought that | was
losing interest in her, and once | got the Sinemet and we found out what happened
and all the dystonia went away, you kn
| ove her anymore. Shed6éd say something
really see i t(®@hiong-Rivero et al., 2011, p. 61)

Perceivers may mistake the lack of expression for emotional detachment of the person they

knew and loved, leading to a state of increasing alienation for both (Chiong-Rivero et al.,

2011). The researchers further proposed that the loss of facial movement was emblematic of

the greater PD experience as it came to signify the sense of imprisonment within an

unresponsive body that characterises the disease and the reality of having an utterly life-

changing condition (Chiong-Rivero et al., 2011).

Two recently published studies have investigated the connection between FM and
wellbeing. The relationship between FM with social life and relationship quality was
examined in one study of 40 American PD patients and their care partners, recruited from a
specialist clinic and a community sample across the Boston region (Gunnery et al., 2016). It
was not clear how care partners were defined, for example, whether they were also in a
romantic relationship. PD and care partner participants separately rated facial masking
severity by estimating the general expressivity thefaceusi ng t he f ol | owi
general, how much difficulty does your partner have showing expression (emotion) in their
f a c(@ubnery et al., 2016, pg. 3). Ratings of expressive difficulty were made on a five-point
scale where 1= no difficulty and 5= very severe difficulty. They also completed measures to
assess social rejection (as a composite of perceived social isolation and perceived stigma in

how others treat them), enjoyment of the relationship, and depression. Data were analysed
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using Pearson correlations to investigate the relationships among facial masking with social
wellbeing variables, and multiple linear regression was used to test whether reports of
expressive difficulty predicted social rejection and partner enjoyment, independent of
depression, in people with PD and their care partners.

No mean difference was found between PD participants and care partner participants
ratings of expressive difficulty (t (39) = 1.00, p = .32), however, no statistically significant
correlation was found between PD and care partner ratings (Gunnery et al., 2016). In care
partners, higher ratings of expressive difficulty were found to be significantly correlated with
less enjoyment of the relationship (r =1 .55, p <.001) and greater perceptions of social
rejection (r = .35, p < .05), care partner enjoyment was predicted by care partner's
perceptions of the degree of expressive difficulty, but no associations were found with PD
enjoyment (Gunnery et al., 2016). The relationship between greater expressive difficulty and
reduced enjoyment of relationship was also found to be independent of depression. With
respect to the PD participants, a significant positive correlation was found between
expressive difficulty and social rejection (r = .41, p < .05), but no association was found
between expressive difficulty and relationship enjoyment in the participants with PD
(Gunnery et al., 2016). Depression in the PD patrticipants was also found to have significant
large correlations with their own ratings of expressive difficulty (r = .56, p <.001) and with
social rejection (r = .70, p <.001) (Gunnery et al., 2016). Findings of the regression analysis
showed that depression, but not expressive difficulty, predicted social rejection in PD
participants. The latter is an interesting finding because it could be expected that the more
expressive difficulty someone has, the more difficult socioemotional interactions could
become and the less they are able to understand and share in emotions of the other, leading
to decreased enjoyment in their interactions. However, that is not what Gunnery and
colleagues found (2016). They proposed one explanation for this finding may be disease-
related deficits known to occur in the emotion recognition abilitiesofpe opl e wi t h Par ki n

(Gray & Tickle-Degnen, 2010), which means they do not accurately perceive the care
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partner's response to the lack of expression, in turn sheltering their perceptions of the
relationship.

Although self-reported ratings of FM by participants with PD and care partners were
shown to be similar inthe Gunneryand c ol | e a @ulé),sh@ rangswid ot have a
statistically significant correlation and the accuracy of ratings of expressive difficulty were not
assessed. While there is limited evidence that people with PD are aware of their expressivity
deficits, further investigation of this topic might to help explain the differences seen in the
outcomes of expressive impairment for people with PD compared to their partners. It seems
pertinent to evaluate the accuracy of self/partner ratings of FM severity against expert
clinical evaluation or other measures of expressive ability, and to assess the level of
agreement (whether ratings were concordant and where there are differences) within PD
and care partner dyads. The relative lack of negative outcomes for people with PD reported
by Gunnery and colleagues (2016) is puzzling, when considering qualitative evidence that
proposes FM can inhibit healthy engagement in social life and relationships for PwP
(Chiong-Rivero et al., 2011) and may have negative outcomes for psychological health, such
as emotional distress or embarrassment about facial appearance (Abudi et al., 1997). Even
if relationship enjoyment and social rejection are not affected by FM for people who have
PD, it remains unknown what impact FM might have on other aspects of mental wellbeing
such as anxiety, stress, and coping, or the impact on other aspects of social relationship
functioning such as communication, affection, closeness, or social supportiveness. Related
to this, it would be interesting to further explore the separate and shared ways that FM
potentially influences the wellbeing of people who have PD and those closest to them.

In another study of FM and wellbeing, stigma and gender were explored as potential
mediators of the relationship between FM and decreased quality of life (QOL) in people who
have Par ki ns(Maeba., 201D)sDemession was also examined as a separate
(parallel) mediator of the relationship between FM and QOL, because it is thought to be
linked with the ability to show expression in the face (Girard et al., 2014) and linked with
worse QOL outcomes in chronic iliness (Earnshaw & Quinn, 2012). Experiences of stigma
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have been long associated with having PD (Nijhof, 1995; Bramley & Eatough, 2005;
Simpson et al., 2013). A stigmatised person is one who feels different from what is normal or
expected, and as such, may feel marked out, tainted, discounted, or reduced (Maffoni et al.,
2017). Ma and colleagues (2019) examined the relationship between FM, stigma, gender
and quality of lifein90 Amer i cans wi t drawiAgfrork data sf@amodgoing
longitudinal investigation of social self-management in PD (Tickle-Degnen et al., 2014).
Participants were asked to complete a series of self-report questionnaires. Facial masking
severity was assessed by asking participants to make a global self-rating of the level of facial
expressive difficulty using the single item earlier reported in Gunnery et al., (2016), where a
rating of 1 = no difficulty and 5 = very severe difficulty. Self-ratings were compared with
clinical evaluation of FM severity on the MDS-UPDRS and found to have a small statistically
significant correlation (r = .22, p <.05). Stigma was measured using the Stigma Scale for
Chronic lliness (SSCI), a self-report questionnaire that includes assessment of felt and
enacted stigma. Symptoms of depression were measured using the Geriatric Depression
Scale (GDS) and quality of ifewasmeasur ed using the Parkinsonos
(PDQ-39); both are self-report measures. People with PD who reported greater expressive
difficulty also tended to report more feelings of stigma. This association predicted lower
levels of quality of life and was stronger when the gender of the person with PD was female.
Depression was also found to mediate the impact of masking on quality of life, but this
relationship was weaker than that of stigma, and the stigma pathway remained when
controlling for depression. For people who have PD, this indicates that greater perceptions of
stigma arise when the impassive appearance of FM breaks implicit expectations of
behaviour during social interaction. Ma and colleagues (2019) proposed that when
appropriate facial behaviours cannot be performed, it elicits unfavourable reactions from
others by diverging from expected norms of facial behaviour or is seen as a defect. People
with FM who perceive greater levels of stigma may internalise a sense of defectiveness and
experience emotional distress (Ma et al., 2019). However, the role that greater perceptions
of stigma play in the primary social relationships of people with PD, such as those with close
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family members and friends, remains unclear.

Ma and colleagues (2019) and Gunnery and colleagues (2016) findings give a
preliminary indication of some of the impacts masking may have on emotional and social
wellbeing for people who have PD and for their family members. As these two studies were
published after this thesis began, the present research methods and materials were not
selected to build upon their work. However, the findings of the present thesis do add to what
is now known about FM by further exploring the consequences of FM in the context of the

close social relationships in the home.

Clinical Evaluation and Management of Facial Masking

At the time of planning this thesis around 2014, scientific literature and educational
resources regarding the clinical management of FM were lacking. Patient health education
was scarce and characterised by medical interpretations of FM, with information often limited
to short physical descriptions and little discussion of the impact of this symptom for daily life.
More recently, a growing appreciation of this symptom and broader implications is seen. A
simple Google search presently reveals that several PD support organisations include
educational resources about FM, how it may be misread by others, and the possible impacts
for families.

Despite the progress in online information, very few clinical evaluation tools include
FM. Clinical staging instruments include measurement of FM severity (such as the
Movement Disorder Societyds Uni f;iGeetzetRlg2008) nsonds
but do not include any questions to assess FM-related psychosocial dysfunction. PD-specific
guality of life (QOL) instruments exist, but also do not include questions to assess FM
impact. For example, the PDQ-39, a commonly used measure of QOL in PD, includes three
guestions about social functioning, but none refer to the loss of facial expression (Marinus et
al., 2002). It is noted, however, that QOL instruments may still indirectly capture FM impact
in PD, as they include domains potentially relevant to FM-related difficulties, such as

relationship quality or communication problems.
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A third area where FM is little addressed in the literature is rehabilitation. Parki ns on 6 s
rehabilitation programs are typically comprised of speech, physical and occupational
therapy, delivered in a group or individual format. Standardised treatment systems include
the Lee Silverman Voice Treatment Programs, which are intended to help improve
communication and mobility in activities of daily living (Ramig et al., 1988; Ramig et al.,
1995; Farley & Koshland, 2005). Although physiotherapeutic programs are usually targeted
at general mobility rather than FM per se, evidence demonstrates they may help protect and
promote facial movement, at least in the short term (Dumer et al., 2014; Ricciardi et al.,
2020) .Whether treatment with medication alleviates FM is also unclear as some studies
show medication has little benefit on the ability to pose expressions (Marsili et al., 2014), yet
others suggest overall masking severity is improved with medication (Ricciardi et al., 2020).

Psychological approaches to managing FM are not reported in the published literature.

Summary & Gaps in Existing Literature

In summary, a small but growing body of literature has examined FM. Research has
focused on mapping the facial motor deficits manifested in PD and has recognised the
impact of FM for casual and healthcare interactions. Yet there is still much to be understood
aboutFM.Li tt 1l e i s known about the consequences of
themselves. For example, how do people who have FM and their significant others perceive,
interpret, and respond to the loss of facial expression? In the scientific literature, it remains
unclear whether the negativity bias shown to impact the impressions of strangers and
healthcare professionals also generalises to primary social relationships, such as those with
close family and friends. If unfamiliar perceivers tend to form automatic and inaccurate
impressions of people with masking, would spouses or family members also have difficulty
correctly detecting what their loved one is thinking and feeling? Alternatively, could the
heightened familiarity between individuals in close relationships override the impression bias
and any detrimental effects of facial masking? Additionally, despite initial evidence of a link

between FM and psychosocial wellbeing in PD, the consequences of having facial masking
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have been scarcely explored. For example, little is known about the possible factors
associated with better or worse adjustment to this symptom, or whether facial masking
affects people with PD and their significant others in distinct or overlapping ways. If FM has
the potential to shrink vital social connections in the context of a chronic and debilitating
illness, it seems pertinent to explore the social and psychological consequences of FM in

PD. Itis these unanswered questions which guide the focus of the present thesis.
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3. Research Outline

General Aims

The overall aims of this programme of research were twofold: to better understand
lived experiences of FM from perspectives of people who have PD and their significant
others, and to assess the link between FM and psychosocial wellbeing in PD. Enhancing
understanding of FM was achieved through gathering personal accounts of having FM in
daily life and by examining the association between FM and subjective wellbeing in PD.

UntilacureforParki nsonb6s di sease or an effective tree
imperative to find ways to help people and their families cope with the condition. Thus, the
approach adopted in this research forms part of a growing trend that explores social
participation and emotional wellbeing in PD (Winter et al., 2010). A focus on social and
psychological wellbeing is particularly vital in PD because these domains have been found to
play a larger role in patient's perceptions of health and wellbeing than physical symptoms
(Abudi et al., 1997; Chrischilles et al., 2002).

The novel contribution of the present programme of research lies assessing the
impact of FM for PD patients and their families, in building knowledge of the link between FM
and wellbeing, and in developing targeted clinical tools that provides opportunities for
dialogue about FM and the management of this symptom in day-to-day life. The broad intent
of this thesis was shaped by pragmatic and applied approaches, with the research questions
and methodology driven by a wish to have the findings be of value to people who experience

FM and to inform professional practice.

Research Design

This research comprises a series of three studies investigating FM in people who
have Par ki ns o nirdisidudls tleataee paet ofaheidprimary social relationships
(partner/spouse, adult family members or close friends). A summary of the research design

and interconnection with the thesis format is provided in Figure 1, adapted from Berman
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(2017). Broadly speaking, the research design can be divided into four phases (Creswell,

Plano Clark et al., 2003):

o0 Qualitative data collection and analysis
o Development of a quantitative instrument and identification of variables for analysis
0 Quantitative data collection and analysis

o Joint interpretation of the findings

This sequence reflects an exploratory sequential mixed-methods design. The timing
of the design is consecutive, meaning the quantitative phase was conducted after the
gualitative data collection and analysis was completed. The research began with in-depth
semi-structured interviews to explore individual accounts of facial masking and enrich
understandings of expressive dysfunction in the context of daily life. It was important the
initial step was exploratory since there was limited knowledge or theory to build upon at that
time.

The subsequent quantitative phases of the research were then developed. The
choice to construct a psychometrically valid clinical tool and the identification of relevant
variables for further investigation, was driven, in part, by the qualitative findings. The
guantitative phase can be further divided into psychometric and conceptually oriented
studies. In the former, the qualitative findings were used to inform the development of two
targeted self-report questionnaires (onef or peopl e wi t lonePasighificamts onés an
others), followed by an evaluation of their psychometric properties. The latter investigation
examined the association of perceived FM with psychosocial outcomes in PD. A summary of
the studies included in the qualitative and quantitative phases is provided in the following
sections, with each study described in further detail in their respective chapters of this thesis
(47 6). The juncture between the qualitative and quantitative components of this research is
the first point of integration, as the qualitative findings (themes and codes) were used to
build the quantitative instrument (generate items for the questionnaires). The second point of

integration occurs at the end of the thesis, where an interpretation of the qualitative and
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guantitative findings is presented together (Chapter 7). Additional analyses which could not
be incorporated into the separate papers for Studies 1-3 are also included in their respective

chapters (4-6).
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Figure 1

Diagram summarising key elements of the research design and methods, with interconnection to the thesis format.
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Research Rationale & Positionality

A mixed-methods design was selected as it was considered best to accomplish the
aims of the study, and because it aligns with the adoption of pragmatist and applied
orientations. Pragmatism is an action-oriented process, which mixes research methods and
presents a joint interpretation of research findings (Teddlie & Tashakkori, 2012). Taking up
this orientation can be traced to my background in population health, clinical psychology,
and more broadly to applied fields of social science, which emphasise practical application in
the treatment of ill-health and the promotion of wellbeing.

To summarise, the basic assumptions of mixed methods are as follows: the nature of
reality is both singular and multiple; a practical approach is taken to focus on addressing the
research problem and the best methods to answer it effectively (Teddlie & Tashakkori,
2012). The process of research mixes inductive data (using personal perspectives to build
common patterns and interpretations) and deductive data (testing a priori theory) (Creswell &
Plano Clark, 2017). Mixed methods is distinguished by a cyclical method involving an
exploratory process, where theory or variables may be generated from the data, and a
confirmatory process, where theories are tested (Johnson & Gray, 2010; Denzin & Lincoln,
2011). By incorporating both types of findings, a fuller and more balanced account of a
phenomenon can be provided (Morse & Niehaus, 1994; Onwuegbuzie & Leech, 2004;
Onwuegbuzie et al., 2007; Creswell & Plano Clark, 2017). As recommended by
Onwuegbuzie and Leech (2005), the framework of Greene, Caracelli, and Graham (1989)
was used in defining the purpose of the core design: expansion (multiple standpoints or
realities provide an enriched account of the under-researched phenomenon of FM than
either method alone might provide), development (to use the results of the qualitative
exploration of FM experiences to inform the construction of an instrument or intervention),
and complementarity (to verify and elaborate on the results from the qualitative phase using
the results from the quantitative phase).

There were three main reasons for the selection of a mixed methods design. Firstly,
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the design is considered apt when little is known about the phenomenon or the variables of
interest are largely unknown (Creswell & Plano Clark,2017), as is the case with the present
research topic. Secondly, the selection of an exploratory sequential sequence was a
response to the status of FM research at the time of planning this thesis. Beginning the
research by gathering individual accounts of masking was important because the
investigations of FM had been largely constrained to the social judgements of unfamiliar
perceivers, rather than understanding the everyday significance of having this symptom or
having a loved one with this symptom. In addition, giving voice to the perspectives and
experiences of people who have FM was thought appropriate within the context of optimal
PD management, which encompasses an equal consideration of medical treatment and the
impact of living with the condition, both for people with PD and those they share their lives
with (van der Eijk et al., 2011; Lim et al., 2017; Bloem & Brundin, 2020).

Thirdly, the decision to use an exploratory sequential design was also a response to
the status of FM within PD care in New Zealand at the time of planning this thesis. Informal
discussions with healthcare practitioners and PD support organisations at that time (around
2014) suggested FM was a topic given little clinical attention compared to other aspects of
the disease. While the practitioners commonly observed FM, most had rarely spoken with
their patients/clients about this topic. Rating tools available at the time (Goetz et al., 2008;
Tickle Degnen, 2010) also did not provide evaluation of the impact of FM in PD. It was these
observations, along with a pragmatist orientation, which contributed to the selection of an
emergent design that could explore personal experiences of FM and apply relevant insights
to the construction of a clinical tool sensitive to the consequences of this aspect of PD in

everyday life.

Qualitative Phase Summary: Study 1

Study 1 aimed to explore personal accounts of people with PD and their partner's or
s p o u &xpdriences of FM. In-depth, semi-structured interviews with people who reported

FM and their spouse or partner were conducted. Study 1 strove to understand how this
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symptom might influence psychological and social wellbeing of people with PD and their
spouses and considered how wellbeing may be enhanced and managed. An approach of
interpretive description was adopted to generate new knowledge that has clinical relevance
and could make a difference to people who experience masking and their families (Thorne et
al., 1997; Thorne et al., 2004).

Specific hypotheses were not identified prior to data collection, but assumptions
about what types of topics might be important to people with FM and their families were
derived from existing literature relating to facial masking in PD and other populations.
Interview topics included the following: general/history information, personal impact of having
FM, perceived impact of FM for their close relationships, reactions to FM in other social
contexts, and ways of coping with FM.

Interview participants (n = 9 couples) came from a general community sample
recruited through advertisements placed in national publications and a public hospital
intranet in the North Island of New Zealand. Inclusion criteria included a diagnosis of
idiopathic PD with masking status clarified when potential participants first made contact by
checking whether reported descriptions of facial appearance were broadly consistent with
markers of FM in PD. Face-to-face interviews were conducted separately with PD
participants and their spouse or partner to allow for open discussion of potentially sensitive
topics (n = 18 interviews). Telephone interviews were also conducted with subset of
participants located outside of the central North Island of New Zealand (n = 12 face to face
interviews, n = 6 telephone interviews). Analysis of the interview data followed the guidelines
of thematic content analysis, with an inductive (or descriptive) approach employed (Braun &

Clarke, 2006). A detailed description of the study is provided in Chapter 4.

Quantitative Phase Summary: Study 2 and Study 3

The quantitative phase of the research involved two studies, which shared the data
collection phase, but were analysed separately and had different aims. Study 2 was

psychometrically oriented, involving the development and validation of two novel self-report
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guestionnaires to assess FM-related difficulty in people with PD and their significant others.
Study 3 was conceptual, exploring the nature and strength of association between perceived
FM with health and wellbeing outcomes in PD. In the (shared) data collection phase, a
community sampl e of peo (PR andtheir sitndicard otHerad® i nsonbds
were recruited from multiple centres across the North Island of New Zealand, via
advertisements to PD support group members (n = 80 PwP, n = 58 SO). SO could include a
spouse or partner, close friends, or family members (aged over 18 years). Eligibility was not
based on FM status so that participants had a range of FM severity from normal expression
to severe FM. Participants were asked to complete self-report rating scales assessing
various aspects of health and wellbeing. PwP were able to optionally consent to a
videotaped conversation with the researcher to assess the level of facial expressivity.

A flowchart breaking down the basic steps of Study 2 is provided in Figure 2, with a
detailed description of the study materials and methods provided in Chapter 5. The aim of
developing two new questionnaires was to aid understanding of the consequences of FM for
people who have PD and their loved ones, and to provide a structured way to identify people
that need help or support with this symptom. Thus, the first objective of Study 2 was to
generate items for the preliminary questionnaires and evaluate the content validity, general
feasibility, and clinical applicability. ltem content was primarily generated from the interview
data obtained in Study 1. Existing assessment measures were also reviewed for
conceptually relevant content which could be adapted to fit the experiences of interviewees.
Two separate forms of the questionnaire were developed: one for people with PD, and one
for significant others. The pre-test version of the two questionnaires were revised through
expert consultation and feedback from people with PD and their partners from the original
interview sample. The second objective of Study 2 was to statistically evaluate the
psychometric properties of the two questionnaires. The revised preliminary questionnaires
were then administered to a sample of people with PD and their significant others
(participants who had PD n = 80, significant other participants n = 58) on two separate
occasions around 41 6 weeks apart. Psychometric testing of the questionnaires included an
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item-level evaluation, factor structure, reliability, and validity testing. A final version of the
guestionnaire was then developed based on the psychometric findings and suggestions for
future revisions compiled. Supplemental data, which was submitted for publication but could
not be included in the main manuscript for reasons of brevity, is presented in separate

appendices for Study 2.

Figure 2

Flowchart summarising the procedure of Study 2

[ Construction ]

J
Provisional items generated direct Existing literature reviewed &
thematic framework

l l
l Review ]

Initial questionnaire content developed
[
Revised bgxpert opinion
|
Revised bygonsumerfeedback

[ Data C(;IIection]

Preliminary questionnaires completed pgrticipants

| Analysis ]
Item-levelevaluation
I
Factorstructure investigated
I
Internal consistency &est-retestreliability examined
I

Constructvalidity examined

[ Re\;iew ]

Improved and finalised questionnaires presented
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There were two broad aims of Study 3. First, to explore how FM is perceived by
people with PD themselves and their family members. Four groups provided ratings of FM
severity: PwP and SO who separately reported facial masking severity on a study specific
self-r eport measur e; Parkinsondéds nurses who provide
from a videotaped conversation; and a researcher-rated evaluation of facial expressive
behaviour using the videotaped conversation. The second aim was to examine the effects of
FM on wellbeing, by examining the association between FM severity and various
psychosocial outcomes for PwP and SO. Other factors which impact psychosocial outcomes
in PD were also examined. Self-report questionnaires measuring psychological health, social
functioning, and quality of life werec o mpl et ed by peopl e who had Park
significant others. Supplementary data on the coding procedure for the video is presented

following the manuscript.
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ABSTRACT

Purpose: Hypomimia, or facial masking, is a decrease in voluntary control and spontaneous movement of
the muscles of the face, which may occur in Parkinson’s disease. Little is known about the psychosocial
consequences or management of this symptom. The aim of this study was to provide an initial overview
of patient & spousal experiences of living with an acquired nonverbal expressive impairment in
Parkinson’s disease.

Method: This qualitative study involved a community sample of individuals with Parkinson’s who experi-
enced facial masking, and their close romantic partners. Nine people who had Parkinson’s and nine of
their spouses or partners participated in separate (individual) semi-structured interviews.

Results: A descriptive thematic approach was used to analyze the interview data. Key themes relevant to
rehabilitation included the misidentification of masking as negative affect, poor symptom recognition, and
unmet health resource needs.

Conclusions: The results indicate masking can have an adverse impact on close relationships and psycho-
logical well-being. This study presents an initial basis for clinicians working with Parkinson’s populations
to recognize of the needs of people who experience masking and better support such individuals and
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their families to live satisfying social and emotional lives.

> IMPLICATIONS FOR REHABILITATION

e People who have Parkinson’s and their families are often unaware facial masking is a symptom of

Parkinson’s disease.

Masking may be confused with negative affect and become a barrier to satisfying close relationships.
Masking related health resources and support are perceived to be of poor availability and quality.
This qualitative study suggests masking be considered as an etiology of interpersonal and psycho-
logical difficulties in Parkinson’s disease, and encourages better recognition of this unique pop-

ulation’s health education needs.

Intreduction

Parkinson’s disease (PD) has recently been identified as the fastest
growing neurological disorder, exceeding the growth of condi-
tions like Alzheimer's disease [1]. In New Zealand, population
structures are ageing [2] and because PD is a mostly a condition
of later-life [3], the number of New Zealanders who have PD is
expected to rise. This growth creates a need to extend the dur-
ation and scope of PD care.

Hypomimia, or facial masking, is characterized by the loss or
reduction of facial expressivity and is a distinctive feature of PD.
The loss of facial expressivity is caused by an increased rigidity
and slowness of muscular movement in PD, which lessens the
capacity to convey emotions, thoughts and characteristic behav-
iors [4]. Scientific literature has largely ignored patients’ perspec-
tives in investigating facial masking. It is this gap that likely
contributes to the scarcity of research on the psychological and
social significance of this symptom, and lack of evidence regard-
ing the effectiveness of rehabilitation approaches.

The prevalence of masking within PD has not been well
researched but is estimated to range between 39% and 65% of
patients, depending on age and disease progression [5]. The

subjective experience of emotion is thought to remain intact in
PD [6], but deficits in emotion recognition & processing have
been reported. Impaired facial expressivity in PD may be in part
associated with these deficits [7].

The role of facial expression in communication has been well-
researched in the scientific literature [g]. In close relationships,
nonverbal facial expressions, particularly displays of positive emo-
tion, are crucial to relational processes such as conflict manage-
ment and maintenance of intimacy [9,10]. Research has explored
the social significance of facial paralysis. For example, in Moebius
syndrome, where there is congenital loss of facial motor move-
ment preventing the display of emotion and other communicative
gestures [11-13]. The loss of facial expressivity may be especially
significant in PD, because there is often simultaneous impairment
of other channels of communication, such as speech and bod-
ily gesture.

Research on the communication of people who have PD has
suggested that the reduction of facial expressivity could cause
individuals to be misjudged, appearing cold, moody, unfeeling,
avoidant or even intellectually impaired [14-16]. The loss of facial
expressivity can have an adverse influence on impressions of
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people who have PD. For example, naive older adult observers
(strangers) who viewed short video clips of people with PD were
less interested in relationships with individuals who had higher
masking than lower masking, and perceived those with higher
masking as less socially positive [16]. Student health professionals
who viewed silent video clips were also found to make more
negative judgments of affect, personality and intellect of people
who had PD than individuals with ischemic heart disease [14].
Experienced health professionals have been found to evaluate
individuals with a higher degree of masking as less cognitively
competent, less supportive and less sociable than those with
lower masking [17], and form more negative impressions of some
personality traits in those individuals who experienced masking
[18]. These findings suggest a significant impact of masking in the
context of the health care, yet little is known about the conse-
quences of masking for people with PD or within close/familial
relationships. A single previous study found that masking was
negatively associated with the social well-being of care partners,
and with the quality of the partner’s relationship with the individ-
ual who has PD [19].

If healthcare professionals are susceptible to forming inaccur-
ate impressions of people with masking, spouses may also have
difficulty accurately detecting what their loved one is thinking
and feeling. On the other hand, a heightened familiarity between
individuals in close relationships may mitigate the effect of mask-
ing. This is the subject of the present study, which offers an initial
exploration of impaired nonverbal expressivity from the perspec-
tive of people who have PD and their spouse or partner. More
specifically, this study strove to understand how this symptom
might influence psychological and social wellbeing of people with
PD and their spouses. The study also considers how that well-
being may be enhanced and managed. Therefore, the study takes
an approach of Interpretive Description, seeking to address a
“practically relevant knowledge gap” [20]. This study design ena-
bles a description of the phenomenon of interest, but also aims
to generate new knowledge that has clinical relevance and can
make difference to people who experience masking and their fam-
ilies [21]. Psychological and social wellbeing are pertinent topics
in PD management because of the chronicity of the condition and
long duration of care usually provided by family members within
the home. The progressive and debilitating nature of the condi-
tion increasingly restricts participation across employment, sport-
ing, leisure, and social domains. As the disease advances, family
and home life may become the focal point of activity, meaning
and purpose. Masking has potential to jeopardize communication
and meaningful social connection, and in turn, patient and carer
quality of life. Addressing this symptom is, therefore, a potentially
valuable endeavor in PD management. The objectives of the pre-
sent study called for an experiential qualitative approach, which
identified salient and recurring patterns or themes across individ-
val experiences. Semi-structured interviews were chosen for their
ability to provide a detailed view of people’s everyday worlds [22]
and for their encouragement of participants to speak openly
about a particular aspect of their lives [23].

Methed

Ethical approval was received from the University of Waikato,
School of Psychology Research and Ethics Committee, prior to
commencement. The study formed part of a program of doctoral
research utilizing a mixed method (exploratory sequential) design,
with a main theoretical approach of critical realism. The lead
researcher's joint background in Psychology and Population
Health framed the wider project, which focuses on practical

clinical applications with an aim to improve patient outcomes and
clinician recognition.

Participants

Participants were people with PD who experienced facial masking
and their romantic partners (n=9 couples), who came from a
general community sample in the North Island of New Zealand.
Advertisements seeking people with PD (and their partners) who
experienced changes to facial expression, appearance, and move-
ment were placed in Parkinson’s community support group news-
letters, a health magazine, a hospital staff webpage, and public
hospital reception. Local news media publications also gener-
ated interest.

Individuals or their partner/spouse were required to have been
diagnosed with idiopathic PD by a healthcare professional, usually
a Neurologist. Masking was self-reported by participants. Masking
status was further clarified during eligibility screening where
potential participants were asked if their facial appearance was
broadly consistent with markers of masking in PD (ascertained by
the first author when potential participants first made contact).
These markers were derived from the Unified Parkinson’s Disease
Rating Scale [24] and the Interpersonal Communication Rating
Protocol: Parkinson’s Disease Version [25]. People who had PD
often reported uncertainty or poor awareness of their own facial
expressivity, thus partner accounts of facial appearance and move-
ment were prioritized in establishing eligibility. Exclusion criteria
were a diagnosis of dementia or any other impairment that would
prevent comfortable participation in an interview, and any non-
PD-related alteration in facial appearance. Participants were
required to have been in a close romantic relationship of
6 months or more. Eleven couples were deemed eligible for the
study, but two of these couples opted out for personal or medical
reasons. In New Zealand, treatment of chronic conditions like PD
is publicly funded and many aspects of care are free or subsidized.
Most participants had seen a Neurologist. Typically, participants’
managing doctor was a General Practitioner. Several participants
were active members of their local Parkinson’s Society, which is
primarily staffed by Registered Nurses in New Zealand.

Data collection

Semi-structured interviews were conducted individually with each
member of the couple, to allow for open discussion of sensitive
relationship issues. Participants were asked to choose a private
location and interview time that suited their medication schedule
and any preferences related to their condition among other
things. At initial contact, potential participants were provided with
verbal information to increase the likelihood they understood the
nature of the study and were screened for eligibility. Eligible par-
ticipants were then provided full written information about study
participation and given an opportunity to ask questions about
participating. If appropriate, an interview time was set up. At the
interview appointment, key information about the study was ver-
bally reiterated and any participant questions answered fully
before consent was obtained. The interview topics included gen-
eral/history information, experiences of facial masking, individual/
relational impact, and coping with masking. Topics were intro-
duced by open-ended questions, which were followed by probes
to encourage elaboration, clarify meaning, or further investigate a
particular topic. To minimize distress and provide balance to the
emotional tone of the appointment, interviews concluded with
discussion of pleasant aspects of interviewee's lives. A list of local
agencies who could provide support was supplied following the

42



Table 1, Participant characteristics.
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Participant with PD Age at PD Expressive impairment Interview type

Participant code Gender or partner Age group (years) diagnosis (years) duration (years) (in person or telephone)
PO1 M PDparticipant 50-59 50-59 2 P

P02 M PDparticipant 60-69 50-59 4 P

PO3 M PDparticipant 40-49 30-39 55 IP

P04 M PDparticipant 50-59 40-49 85 T

P05 F PDparticipant 60-69 50-59 15 T

P06 M PDparticipant 70-79 60-69 3 P

P07 M PDparticipant 60-69 60-69 7 P

P08 M PDparticipant 60-69 60-69 5 P

P09 M PDparticipant 60-69 50-59 55 T

P10 F Partner 60-69 - - IP

P11 M Partner 60-69 - - T

P12 F Partner 30-39 = = P

P13 F Partner 50-59 - = T

P14 F Partner 60-69 - - P

P15 F Partner 60-69 - - P

P16 F Partner 50-59 = = P

P17 F Partner 50-59 - - P

P18 F

Partner 60-69

interview. Telephone interviews [g] were conducted with partici-
pants located outside of local regions. These followed a similar
procedure, with eligibility and consent completed verbally over
the telephone. A copy of the completed verbal consent form was
supplied following telephone interviews. Interviews were generally
well tolerated, with four people with PD opting to take short
break. Interview length ranged from 38 to 105min, with most
around an hour in duration. Telephone interviews were on aver-
age 14min shorter in duration than face-to face-interviews.
Interviews were audio recorded and transcribed verbatim, repro-
ducing all spoken words and sounds. Transcript extracts presented
here are lightly edited to improve brevity and readability, by
removing non-essential words or phrases, without altering mean-
ing. Editing is indicated by three full stops in a row. The analysis
was carried out with the full, unedited transcripts.

Data analysis

Interview data were analyzed using thematic content analysis, fol-
lowing guidelines set out by Braun and Clarke [26]. An inductive
approach to thematic data analysis was employed. This approach
is predominantly descriptive and involved analyzing the data with-
out a predetermined structure or framework which could bias the
analysis and limit theme development [26]. Given the paucity of
scientific literature about this phenomenon in the context of
patient/spousal populations, this approach was considered appro-
priate. As earlier studies have been quantitative and concentrated
on health professional or naive observer populations, this study
aims to give voice to patient and spousal experiences of masking.

Data analysis was carried out by the first author of this paper.
This followed Braun and Clarke’s [26] six phase procedure: (i)
Transcription and familiarization with the data. Verbal data were
transcribed by the first author and read to familiarize the
researcher with the data. Where audio recordings were unclear,
the second and third authors provided consensus. (ii) Generating
the Initial Codes. Data extracts were systemically coded and similar
codes collated. Data were initially coded in an open, descriptive
approach before a more focused reorganization and re-categoriza-
tion was performed. Coding emphasized participant voices, often
using phrases or words derived from the data. We deviated
slightly from Braun and Clarke’s approach to take account of the
saliency of codes. Consistent with the aims of interpretive descrip-
tion, this process addresses individual variation and patterns of
thematic commonality, by allowing important but non-recurring

themes to be taken into account [21]. This approach produces an
understanding of the phenomenon that describes the complex-
ities which occur real-world health settings, in a way that may
assist clinical practice [27]. (iii) Developing the Themes. In this
stage, codes were sorted into possible themes and all relevant
coded extracts collated within potential themes. Codes were
examined to investigate whether they form a coherent overarch-
ing theme. Themes were developed based on analysis of all inter-
views conducted. Initial codes and themes were discussed with
the second and third authors of this paper to ensure coherence.
(iv) Refining the Themes. Each theme and collated data extracts
were then reviewed for consistency. Themes were refined, revised
or discarded. Thematic relationships and coherency of themes
within the entire data set was considered, to ensure the analysis
accurately reflected the whole data set. (v) Defining the Themes.
Theme names and definitions were examined to check what
aspect of the data they reflected and were reworked and refined.
(vi) Narrative Development. In the final stage, an analytic and inter-
pretative narrative was developed which described and related
together the themes and subthemes, using illustrative data
extracts. Thematic and narrative development was reviewed by
the second and third authors and further refined by the first
author. Interviewees were invited to comment on initial interpre-
tations of the general interview data, to ensure nothing important
was left out or overemphasized and to provide opportunity for
clarification. No additional comments were offered.

Results
Participant eharacteristics

A description of the participant cohort is provided in Table 1. All
participants who had PD and experienced facial masking (here-
after “PDparticipants”) were taking antiparkinsonian medication at
the time of study participation. One PDparticipant had received
deep brain stimulation approximately 1-2years prior to study par-
ticipation. At the time of interviewing, most were generally inde-
pendent in activities of daily living.

Most PDparticipants were male. Four PDparticipants had been
diagnosed before age 55 years. Most PDparticipants had a disease
duration (time since Parkinson’s diagnosis) of less than 10 years.
The length of time with facial masking ranged from 2 to 9 years.
Three PDparticipants were employed at the time of interviewing.
Most couples were married and living together in private homes.
Relationship length ranged from 4 to 45 years. Two couples
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Table 2, Thematic analysis outline.

Theme

Subthemes

1. Unmoving and Unmoved: Disturbances of Facial Movement and Social-emo-

tional Expressivity

2. 'If that information’s not there, you fill it in": Misinterpretations of
Negative Affect

3. 'Your connections between people are being chipped away at’: Social-emotional
Distancing and Disconnection

4. ‘It can affect you quite badly without you realising exactly what it is": Poor
Symptom Recognition and Understanding

5. ‘Almost an Asset’: Positive Reappraisals of Masking

“Watered down”: Muted and Distorted Expressions

The Discomfort of Facial Difference: The Absence of Expression
Inauthentic and Effortful: Voluntary Expressions

‘I can see him, but | can’t”: Facelessness

Misattribution of Negative Affect

O O O O O

(o]

You haven’t got someone who’s excited when you're excited, or sad when
you're sad". Reduced Emotional Reciprocity.

o 'They don't get that information because it’s not there and because the harm
that's already done in a relationship isn’t understood at all: Unmet Health
Resource Needs

established their relationships after or around the time of PD
onset. One couple was raising young children and another young
adult children. There was little variation in the ethnicity of the
sample cohort, with all participants reporting themselves of New
Zealand or Australian European descent. Major themes from the
analysis are summarized in Table 2.

Unmaeving and unmoved: disturbances of facial mevement and
social-emotional expressivity

This theme describes how the interview participants (“partners”
and “PDparticipants”) conceptualized disturbances to facial
appearance and movement, which could impede communication.
On a deeper level, it illustrates how such disturbances obscured
the expression and identity of the person with PD and could
obstruct emotional comprehension and social connection. Several
subthemes were identified:

“Watered down": muted and distorted expressions

Participants described a diminishment of the intensity of emo-
tional displays or a reduction in the size of facial movements.
They also described a slowing in execution, and delay in initiation,
of facial expression or movement. Muted and slowed expressions
could make partners feel cut off and confused. This seemed to
occur when a discrepancy between nonverbal and verbal commu-
nication led to a difficulty accurately comprehending affective
state and/or communicative intent: “It’s delayed, even when it's
spontaneous ... if he’s not happy, he seems to have lost that ... You
know not a gradual change, it's more a delay but then quickly goes
into it. You can’t really judge when you're talking or something like
that, where you are” (P17 - Partner).

Abnormalities in the appearance of positive affect displays,
especially a smile, were repeatedly highlighted. Voluntary smiling,
and to a lesser extent spontaneous smiling, were described as dis-
torted or grimace-like. These expressions lacked in emotional
intensity and characteristic muscular movements, such as the
involvement of eye muscles. For example: “he will do something
that looks a bit like a smile. He can probably move his lips up... it
never kinda goes to his eyes anymore. You know when you say
someone smiles with their whole face, with their eyes... A smile to
the eyes is a really unusual, it's quite a special thing now” (P12 -
Partner). Spontaneous natural smiling was reported to become
increasingly infrequent and often spoken of somewhat wistfully
by partners of people with PD, highlighting the value they placed
on positive expressions.

The discomfert of facial difference: the absence of expression

A more global absence of facial expressivity was also reported by
most participants. An unchanging or immobile facial appearance
could be perceived as blank or emotionless. Because their

underlying affective state or intent was concealed, this appear-
ance led partners to think the person with PD was unmoved or
unfeeling. In actuality, people with PD may experience strong
affect and partners may feel disconcerted at the incongruence of
verbal and nonverbal communication: “It’s interesting, he can be
really upset and your face wouldn't tell anything. You know it's that
real sort of, dead pan face. You know, he can be saying the words
but the face doesn't tell, it doesn’t tell anything” (P13 - Partner). A
sense of unease and social discomfort was often associated with
this blank appearance for both observers and PDparticipants. The
blank appearance was also commonly accompanied by an impres-
sion the individual was staring: “it’s not only a mask, it’s sort of a
blank stare, and sort of like having someone staring at you can be
quite uncomfortable” (P17 - Partner). This seemed to occur when a
reduced blink frequency was combined with an absence of facial
expressivity, causing partners (and other individuals) to feel
uncomfortable or intimidated when interacting with the person
with PD.

PDparticipants also reported that their unusual facial appear-
ance sometimes led to unpleasant social interactions with col-
leagues or strangers. Observers’ reactions could be unkind and
even humiliating, as they misinterpreted the cause and meaning
of reduced social expressivity. One PDparticipant recalled being
taunted for the way he looked by a group of adolescents on pub-
lic transport, another described being confronted at work by a
colleague: “I can remember him saying several times in the middle
of meetings you know, ‘I can’t read you, your face is blank. You
never smile’... He said, ‘your face would crack if you even tried to
smile!’” (P07 - PDparticipant). Embarrassment or discomfort at hav-
ing a facial difference also influenced PDparticipants on an intra-
personal level. The same participant (as above) later described his
concerns of how his facial appearance might be evaluated by
others, which could lead him to withdraw: “when you're in a, sort
of a group of people, ah that you're not friends with or know well,
and you sometimes feel that they're looking at ya as though to say,
‘God he’s a gormless wonder now!” So, (laughs), that's what | think
they're thinking and that alters what | feel, which means I'll drift to
the back of whatever’s happening”. This participant did not men-
tion being humiliated by others for his facial appearance in a
social context but had previously experienced colleagues mocking
his gait and tremor. Having a facial difference may further accen-
tuate the difficulties of living with a chronic illness and physical
disability. Unpleasant interpersonal interactions with individuals
who misinterpret reduced expressivity, or do not recognize it as a
symptom of the condition, can increase the social isolation of
people who have PD from their families and communities.

Inauthentie and effertful: veluntary expressions

One method participants used to compensate for diminished
(spontaneous) expressivity was deliberately posing expressions;
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however, this could be experienced by PDparticipants as unnat-
ural or forced. The process of posing an expression was described
as mentally and physically exerting. The effort of presenting a
smile was particularly emphasized, “it's a matter of trying to coord-
inate a whole lot of muscles... So to smile, you're having to go
through a whole thought process as to how am | going to do it.
Because it doesn’t come naturally” (P06 — PDparticipant). The effort
of voluntarily posing socially appropriate expressions prevented
many PDparticipants from using this strategy regularly. Voluntarily
posed expressions were also experienced as false. This feeling was
most often associated with the effort required to produce a move-
ment once natural and automatic, or with the sensation that a
posed expression was forced and artificial. For example, “it should
be happening normally, it doesn’t happen normally ... feels false.
The nature of the smile is uh, not the time you're actually putting
in, not how much effort you're putting to it” (P04 — PDparticipant).
The perception of artificiality could also prevent PDparticipants
from using this compensatory behavior. Interestingly, the only
female participant with PD reported no concerns about her
expression seeming false. She commented that posing facial
expressions was effortful but preferable to appearing angry or
sad, and points out her motivation for doing so:

| think | try and, and keep it a positive (pause) outcome (pause) you know
I'm sort of very conscious of the fact that we spend a lot of time together
now that we're sort of retired ... .If | put myself in his shoes | couldn’t bear
to you know sort of come in and find sort of a sad person sitting there
with a grumpy face, for whatever reason ... it would um, sort of almost
unthinkable outcome to be constantly dreary and complaining and
that... with the facial masking... | think as long as I've still got the
ability to try and um, influence it, | would do that, rather than just let it
sort of, compound, as a grumpy face. (P05 — PDparticipant)

“| ean see him, but | ean't": Facelessness

Partners did not explicitly report observing posed expressions as
inauthentic or effortful. Partners’ perceptions focused on the diffi-
culty ‘seeing’ their partner through muted, distorted expressions
or a blank facial appearance. Their responses were typified by feel-
ings of loss, unfamiliarity, and uncertainty. The impairment of
expression is far more than a reduction of facial mobility for these
couples. Facial expressivity facilitates communication, but faces
are also a key means to displaying self-identity and sustaining
connections with others: “I've lost... some aspects of that person-
... the face is definitely one of them. He’s still got a lovely face,
but...| can’t read that face anymore... | can see him, but |
can't... It's definitely still him, it's still his lovely face... | just have to
really look to see what that face is telling me, you know”
(P13 - Partner).

For PDparticipants, this facelessness was represented by an
incongruence between their blank outward appearance and their
internal emotional experience, often first observed when viewing
recent family photographs: “I don’t know who it is. It's not me.... |
used to be able to express myself in face and laugh and things like
that, | don’t know. | look at photographs of me, and | don't think
they’re me at all...| don’t believe it's me” (P09 - PDparticipant).
This feeling was deepened when observers seemed to overlook
PDparticipants, possibly because of the lack of expressivity. The
loss of identity and self-expression is particularly important
because PD restricts physical participation in those activities which
individuals define themselves by, such as sports/leisure activities
and employment. PD neutralizes the identity and vitality people
with PD present to the world: “You don’t see me as exceptional
person or as a person not exceptional...Because | used to feel
... somewhat exceptional ... Like | did [extreme sports] and ah, it
was always associated with some sort of verve.... | don't really feel
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like I'm trying to achieve anything, no one raises any comments or
shows any indication that I'm plus or minus” (P04 - PDparticipant).
A sense of becoming unremarkable and unnoticed was echoed by
partners. The perception that these consequences of masking
could not be addressed was common, highlighting the helpless-
ness and sorrow that may be felt by both families and people
who have PD:

He said that... "l often feel that people don’t see me’... even though he
hasn't changed ... his voice has changed...you don’t notice his face so
much, you know. His face kinda blends into the crowd if that makes sense.
| think that has had a big impact too and...it’s something he can’t
change ... there’s nothing he can really do to make that any better. You
know, which is the hard thing really. (P13 - Partner)

‘I that information’s net there, you fill it in': misinterpretations ef
negative affect

When there were no verbal cues to interpret, partners confused a
lack of facial expression with negative affect: “if that information’s
not there, you fill it in and everything you fill in no facial expression
with is boredom, tiredness, anger. The really negative emotions”
(P12 - Partner). Partners most commonly misidentified reduced
expressivity as anger, lack of interest, boredom, disapproval and
sadness. The misidentification of negative affect also occurred in
other relationships, e.g., colleagues, friends and children or grand-
children. Around half of the partners in the study reported they
misinterpreted masking in this way. Those who did not, tended to
describe their loved one’s facial appearance as blank or unemo-
tional (see previous theme). PDparticipants also clearly reported
that their facial appearance did not always reflect their internal
experience, “I just know that | feel good inside and...| want to
express myself out, but my face isn’t expressing anything” (P09 -
PDparticipant). In other words, the impassive or negative affective
states identified by partners resulted from misinterpreting an
unmoving facial appearance to have communicative or emotional
meaning. Interestingly, nearly all partners seemed to realize their
identifications of negative affect were incorrect. Despite this, misi-
dentifications of negative affect were persistent. For example, one
partner describes having to backtrack and remind herself her per-
ception of her husband’'s mood is likely incorrect: “I've had to kind
of pick myself up because I've looked at [him] and thought, oh my
God, he’s not interested at all! But then | remember he probably is,
but... it doesn’t show... ! said to him one day, he looks like he's
bored sh*tless! And, and he’s not, but that’s how the face can some-
times look. You know, and he’s not, not really” (P13 — Partner).

Misattribution of negative affect, Some partners not only had dif-
ficulty accurately identifying PDparticipants’ emotion, but also
reported a tendency to form incorrect attributions about the
cause of negative affect they observed. The nature and content of
these attributions varied, but partners usually ascribed perceived
affect to failings in their own behavior, or to a decrease in the
person with PD’s relationship interest/satisfaction. Partners’
reported this cognitive process persisted despite knowledge the
PDparticipants’ affective state was likely concealed by masking.
For example, a few partners described persistent thoughts the
apparent negative mood was their fault, or signaled a personal
criticism or rejection:

Sometimes he was looking disapproving ... | was being a bit apologetic.
And he said to me one day, ‘why do you keep apologizing? | can’t
understand why you keep apologizing to me all of the time’. And | said,
‘because | think you're upset with me in some way’. And he said, ‘but I'm
not! (Laughter)... Also we've had an awful lot of adjustment relationship-
wise ... we have had a lot of decisions to make and um, | think it's very
easy to make assumptions in a relationship that ... might be disapproving
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in some way which they're actually not. ... When | really think about it,
and we talked about this since, that I've often made assumptions [he] was
annoyed with me in some way when he wasn'’t ... I'm very sensitive about
disapproval because | had so much of it for so long. And I'd never had
that with [him]. So | was confused I think, yeah. (P14 - Partner)

Not all partners in the study misidentified masking as negative
affect and misattributed its meaning. Those who did also tended
to report a higher degree of expressive impairment (i.e.,, minimal
spontaneous or voluntary facial movement and/or a fixed expres-
sion much of the time). A few partners also reported difficulty chal-
lenging the thoughts they experienced in response to masking,
which they could find both distressing and dysfunctional. For
example, this partner described her ongoing struggle with misi-
dentifying negative mood and hints at how she attributes this to
failures of her own behavior: “I have to remind myself all the time
that what | think he’s feeling is probably not what he’s feeling. |
struggle with that personally, just every day, like sometimes | think
‘oh God, this guy is just so miserable... God, | just can’t seem to
make this guy happy’. | have to remind myself that actually um, he's
not, he’s not unhappy because of me and the kids ... Check in with
him a lot... Remind myself of all the good things ... There’s no rea-
son for him to be unhappy... just constantly reminding myself.”
(P12 - Partner). This extract also illustrates the automatic and com-
pelling nature of the cognitions experienced by some partners, in
response to their misidentification of negative affect. Distressing
and inaccurate judgments of facial behavior were also reported to
occur prior recognizing masking as a symptom of PD. For example,
a small number of partners feared the person with masking was
considering leaving the relationship or was unfaithful.

‘Your connections between people are being chipped away at';
social-emotional distancing and discennection

Mutual feelings of social or emotional distance and disconnection
were described by just over half of participants, which they attrib-
uted in part or wholly to an expressive impairment and the diffi-
culties associated with it. Generally, a face that appeared
unmoving and inexpressive was thought to erode the meaningful
connections couples shared. Often, the loss of expression was
appraised as reflecting dissatisfaction with others’ behavior, or a
lack of care for the relationship. Prior to recognition of masking as
symptom of PD, perceptions of detachment commonly resulted in
withdrawal and frustration for partners and PDparticipants alike:

| think that stuff like becomes self-fulfilling ... with that diminishment in
subtle signs of caring, I, | think (pause) self-protection kicks in ... For her.
And | think self- protection itself creates distance and it er, and it elicits
response from me. Which is a bit, oh well then, what-the-f**k- ever, you
know? ...so distance develops....it never became “oh f**k you I'm
leaving” or anything like that, but it was, put it this way, it was probably,
| would say it was probably a little bit of relief, for [her] to understand
that some of that distance or, um wasn'’t being created by me, it was just,
I wasn’t being reflected to her. (P02 - PDparticipant)

Masking did have an impact on how the above PDparticipant
perceived distance developing in his important relationships, but
his experience was also influenced by features such as depression
and a lack of understanding of what was causing his difficulties: “/
don’t want to overstate that, you know. But it was definitely there,
but there was that along with feeling like sh*t um, and not knowing
why, and all those things mixed up together, was hard, it was really
hard actually... To the point of it... feeling you know in despair.
Which is not my usual state... | was at risk there for a while” (P02 -
PDparticipant). By contrast for partners, prior to diagnosis of PD,
masking could play a significant role in feelings of anger, shock

and loneliness at what they observed was their loved one’s rejec-
tion or disfavor of the relationship:

I would think did he not hear what I've said, does he not care that this is
so exciting... he would think that he was being animated. So | was
getting angry ... And yeah, and so | stopped talking. | stopped telling him
stuff... because | thought he was disapproving or | thought that he was
disinterested ... .Incredible loneliness for me, like a real sense of um, | don’t
like where this relationship is going...you know like whoa! This is not
who we are, or what, how | communicate, or yeah. It was really quite
painful. (P10 - Partner)

By the time of interviewing, most participants identified masking
(or their responses to this symptom) as responsible for observed
changes to relationship quality or the person with PD’s behavior.
While diagnosis and symptom insight alleviated the situation
described by the individuals quoted above, other participants
reported ongoing difficulties. A handful of participants used the
metaphor of a barrier or wall, where impaired expressivity was lik-
ened to a feeling of being cut off from one’s most important rela-
tionships. This was often characterized by a decrease in the
readiness and ease of communication but could also have more sig-
nificant implications. For example, this PDparticipant speaks of the
difficulties of communicating when nonverbal cues are not visible,
and the reciprocal isolation and avoidant behaviors which could
result: “Like we're in a dark room or whatever, cause she can't see
anything she’s got to listen to really what I'm saying... | find it very
frustrating ... there’s something happening that’s isn't being passed
through by your face or whatever... It puts...a couple apart. It
can... put [her] in a, in a place where she doesn’t wanna be with me
or doesn’t wanna to talk to me and I'm in a version of the same. |
can’'t talk to [her], or don’t want to talk to [her]” (P04 -
PDparticipant). Other participants echoed this mutual disengagement
and stressed the notion this process was difficult to quell, because
the cognitions and behaviors driving it were somewhat automatic or
habitual. The comment below illustrates one couple’s mutual feel-
ings of detachment and how this partner's perception her husband
is unhappy or uncaring can easily snowball, if uncontested.

So if someone doesn’t look happy when you walk into the room, or happy
to be spending time with you, or animated while you're talking to them,
very hard for me to feel emotionally connected to them. So | think it's had
a huge impact ... He would say that I'm distant, but then I'd say, (laughs)
‘you're distant too’ (laughs). | feel like there’s this big block wall there
sometimes and I've done everything | can and it's so, so much of it is
subconscious. And it's not until I'm feeling really disenchanted, or
disheartened, or really tired and upset... that | call myself back and go,
but he hasn’t said anything or done anything that would show that he
was unhappy. (P12 - Partner)

Partners’ comments tended to focus on how an unresponsive
facial appearance could make people with PD seem uncompan-
ionable and disengaged from the relationship: “His expression
doesn’t change whether I'm in the room or not ... that can be lonely.
Just creates this barrier ... this distance, it's like this gulf between us
or before we've even started any conversation” (P12 - Partner).
Partners also perceived interactions to be less frequent in occur-
rence, which accentuated feelings of loneliness and being uncared
for. A reduced capacity to share a satisfying and close companion-
ship further isolated couples from one another, straining relation-
ships through both physical and emotional distance. The
following extract illustrates how deeply a masked facial appear-
ance can divide and isolate couples.

INTERVIEWER: What's it like for you to live with [his] masking?

PARTNER: Oh it's miserable, it's miserable. Always with him, when you
walk into a room and you get home from work and he doesn’t seem to
even notice that you've walked into the room (pause). It’s quite hard to
keep walking into a room, (laughs), when someone appears not that
interested that you've walked into it...And | will, maybe not so much
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