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Abstract  

Facial masking, the loss of expressive facial mobility in Parkinsonôs disease, has the 

potential to impact communication, emotion perception, subjective wellbeing, and social 

relationship functioning. This unique symptom has been studied in the context of the 

healthcare and casual interactions, but little is known about how it affects people who have 

Parkinsonôs in their family interactions. Since no cure for Parkinsonôs disease presently 

exists, lessening the impact of the condition is an important aspect of Parkinsonôs 

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 Parkinsonôs, to transform those 

insights to targeted clinical tools, and to investigate the significance of masking in the 

psychosocial wellbeing of both people with Parkinsonôs and their partners or family 

members.  

 In Study 1, in-depth personal accounts were collected of nine people who had 

Parkinsonôs and their spouses or partners were separately interviewed about their 

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. 

Loss of the ability to physically embody oneôs thoughts and feelings was unsettling and 

distressing for both people with Parkinsonôs and their partners. The interviews revealed most 

participants had low awareness that this symptom was an aspect of Parkinsonôs, with nearly 

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 
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Parkinsonôs and the other for their partner, spouse, or other family member. 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 had Parkinsonôs and 58 of their significant others. 

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 

masking in Parkinsonôs (developed in 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 

outcomes, but suggested people with Parkinsonôs and their significant others may be 

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 

Parkinsonôs. The results build upon and are generally consistent 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 

facial masking is a common feature of Parkinsonôs, yet in New Zealand, people with the 



 
 

iii 
 

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) is a symptom of Parkinsonôs disease (PD) which causes 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 people with Parkinsonôs themselves and their families. Deepening our 

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 

Parkinsonôs disease; secondly, by utilising those insights to inform the development of a 

questionnaire 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 

Parkinsonôs disease and lessen the impact of this condition on quality of life.  

 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 Parkinsonôs disease and provides background information about the disease 

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, outlines the potential mechanisms involved in othersô 

responses to people who have facial masking, and summarises the two studies which 

previously investigated the psychosocial consequences of masking in people with 

Parkinsonôs and their partners.  A summary and identification of gaps in the current literature 

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 4ï6 comprise the three separate studies. In Chapter 4, 
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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 wellbeing in Parkinsonôs disease and compares how different 

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.  

Parkinsonôs disease: An Increasing Burden 

 PD has recently been identified as the fastest growing neurological disorder, 

exceeding the growth of conditions like Alzheimerôs disease (Dorsey et al., 2018). Across the 

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 3ï5% 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 21ï50 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 65ï84 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 
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estimates are likely to underrepresent the true rate, and therefore burden, of Parkinsonôs 

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 

Parkinsonôs disease. In New Zealand, the growth of Parkinsonôs disease is partly explained 

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 Parkinsonôs conditions is rising. Second, present therapies for Parkinsonôs disease 

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 

limited impact on life expectancy. Factors which predict mortality in Parkinsonôs populations 

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

example, the survival rates for individuals diagnosed with Parkinsonôs before the age of 60 

(Chaudhuri, et al., 2011) and for individuals with Parkinsonôs who have largely intact 

cognitive function (Bäckström 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 

Parkinsonôs disease itself is not fatal, it is a condition characterised by chronic and pervasive 

dysfunction, with most individuals becoming increasingly disabled and experiencing 
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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 PD in the context of an individualôs life.   

Clinical Characteristics, Pathology, and Aetiology 

 Parkinsonôs disease (PD) is a progressive neurodegenerative disorder. Historically 

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 supranuclear palsy, Parkinsonôs 

with Lewy bodies, and Parkinsonôs dementia (with the latter two conditions collectively 

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.   
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 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 not 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). In New Zealand, a clinical diagnosis of Parkinsonôs involves a medical history, an 

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 20ï26 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).  
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 The symptoms of Parkinsonôs disease are thought to be caused by 

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. 

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 - 

1.5 Unilateral disease - 

2 Bilateral disease, without impairment of balance 20 

2.5 Mild bilateral disease  62 

3 Mild to moderate bilateral disease; some postural instability;  
independent but needs help with activities of daily living. 

25 

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. 
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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). 

 While the neurodegenerative process of Parkinsonôs disease is well understood, the 

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 fitness; 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 small minority of hereditary Parkinsonôs disease 

(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 
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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 

Parkinsonôs disease in New Zealand (Neurological Foundation of New Zealand, 2013). 

Given present limitations on medical treatment and the chronic decline of functioning that 

occurs in Parkinsonôs, it is perhaps not surprising to find that a growing body of literature 

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

Expressive Loss in the Parkinsonôs Context  

 To this point, Parkinsonôs disease has been framed as neurodegenerative movement 

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 the disease challenge an individualôs bodily agency, social 
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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 symptoms of Parkinsonôs, evident 

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; Schröder 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 
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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 lose 

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., 2011; 

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

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

(Jaeger et al., 1986; Gaebel & Wölwer, 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 because 

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 sequencing were considered by experts to be characteristic problems of Parkinsonôs, 

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. Facial Masking in Parkinsonôs disease 

Clinical Features & Occurrence 

 Facial masking is variously called hypomimia, amimia, facial bradykinesia, masked 

facies, or more colloquially as "the Parkinsonôs mask". This thesis uses the term facial 

masking or FM. From a medical perspective, FM is defined as the loss or reduction of facial 

expression. From patientsô perspective, FM is a reduced ability to express oneôs emotions, 

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). Neurophysiological studies of the face in Parkinsonôs disease have also identified 

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 et al., 1990).The Parkinsonôs group 

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 Parkinsonôs Disease Rating Scale (MDS-UPDRS) (Goetz et al., 2008), with 

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 impaired in Parkinsonôs, some disagreement existed about the impact on 

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 in Parkinsonôs disease (Rinn, 1984). In contrast, posed (voluntary) 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. The people with Parkinsonôs had fewer overall 

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, the individuals with Parkinsonôs were found to have greater 

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 same people with Parkinsonôs (when 

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 facial expressive impairment in Parkinsonôs disease. Compared 

to healthy controls, the voluntarily induced (posed) facial expressions of Parkinsonôs patients 

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 

Parkinsonôs compared to healthy controls, and that posed expressions were not improved 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 techniques 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 (MonradȤKrohn, 1957). 

Recent evidence shows perceivers evaluate individuals with FM in an unfavourable light, 

describing them as cold, moody, unfeeling, avoidant, or even intellectually impaired 

(MonradȤKrohn, 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 desirability of people with Parkinsonôs and healthy age-matched controls 

from videotaped interview excerpts, people with Parkinsonôs were rated as less involved, 

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 Parkinsonôs disease, judgements of the individuals with Parkinsonôs were 

negatively biased (Pentland et al., 1987). Clinicians had unfavourable evaluations of the 

people with Parkinsonôsô intellect, affect and personality traits, despite there being no 

measured difference between the Parkinsonôs and Cardiac groups. When 19 speech therapy 

students were shown videos of four people with Parkinsonôs and four people with ischaemic 

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 rated as ñmore anxious, hostile, 

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 

conversation less wellò (Pentland et al., 1988, pg. 31). 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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Parkinsonôs who had varying 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 associated with Parkinsonôs symptomology to make judgements of 

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' impressions of women who have Parkinsonôs compared to men who 

have Parkinsonôs. In Western societies, women are expected to be more socially expressive 

than men (Fischer & Manstead, 2008; Hemmesch et al., 2009), so when expressivity is 

disrupted by Parkinsonôs it may put women with PD 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 

practitionerôs impressions of people with PD has also been evidenced, 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 individuals with Parkinsonôs. 

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; Ponari et al., 2012). It has previously been shown that when people 

with Parkinsonôs are less able to display expressions, it can make them appear cold or 

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 perceiverôs 

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 people with Parkinsonôs also have difficulty recognising the emotions 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 emotions 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 

Parkinsonôs. Along with the 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 

individual with FMôs thoughts, feelings, or attitude because it hinders the usual signals which 

facilitate socioemotional perception in the perceiver. Two ways FM may do this are by 

blocking perceiversô internal mirroring of emotional experience 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:  

ñIt was really hard on her in the beginning because I had symptoms, you know, a few 

years before and I had the mask face and everything, and ... Iôd throw water in my 

face because I would just be so stiff in that, and evidently, she thought that I was 

losing interest in her, and once I got the Sinemet and we found out what happened 

and all the dystonia went away, you know, she cried because she thought I didnôt 

love her anymore. Sheôd say something and Iôd ... be smiling at her, but she couldnôt 

really see itò. (Chiong-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 the face using the following question: ññIn 

general, how much difficulty does your partner have showing expression (emotion) in their 

faceò (Gunnery 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 = ī.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 participants 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 abilities of people with Parkinsonôs 

(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 in the Gunnery and colleaguesô study (2016), the ratings did not 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 Parkinsonôs disease (Ma et al., 2019). Depression 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 illness (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 life in 90 Americans with Parkinsonôs, drawing from data of an ongoing 

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 Illness (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 life was measured using the Parkinsonôs disease Questionnaire 

(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 Societyôs Unified Parkinsonôs Disease Rating Scale; Goetz et al., 2008) 

but do not include any questions to assess FM-related psychosocial dysfunction. PD-specific 

quality 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 

questions 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. Parkinsonôs 

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 

about FM. Little is known about the consequences of FM for people with Parkinsonôs 

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.  It is 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.  

 Until a cure for Parkinsonôs disease or an effective treatment for FM is found, it is 

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 Parkinsonôs disease and individuals that are part of their primary 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):  

o Qualitative data collection and analysis 

o Development of a quantitative instrument and identification of variables for analysis  

o 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 

qualitative 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 

quantitative 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 (one for people with Parkinsonôs and one for significant 

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 

(4ï6). 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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quantitative 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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Data Analysis  
Conceptual Ą (study 3) 
analysis of the link 
between perceived FM 
with FM-related difficulty 
and with other 
psychosocial variables. 
 
 

Figure 1  

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

QUALITATIVE 
INVESTIGATION 

QUANTITATIVE 
DEVELOPMENT  

QUANTITATIVE 
INVESTIGATION 

Builds 
to 

Tested 
by 

Synthesis 

I. IN-DEPTH 
INTERVIEWS 

II. INSTRUMENT 
DEVELOPMENT 

III.  INSTRUMENT VALIDATION + 
RELATIONSHIP BETWEEN FM & 

WELLBEING  

IV. JOINT 
DISPLAY OF 

FINDINGS 

Data Collection  
-Purposive Sampling 
(n = 9 couples) 
-In-depth, semi-
structured interviews 
(n = 18)  
 
Data Analysis 
Thematic Coding and 
Content Analysis 

- Use novel QUAL 
findings to enrich 
understanding of 
the research 
problem, as 
described by 
population of 
interest.  
 
-QUAL findings 
drive the selection 
and development of 
the QUANT 
research 
component. 
 
-Consider the 
status of empirical 
research and 
clinical resources 
relating to FM 

Questionnaire 
Construction 
-Themes and codes (QUAL) 
guide generation of item 
content (QUANT). 
-Existing literature also 
reviewed to generate 
additional item content. 
-Person with PD and 
Significant Other versions of 
the questionnaire 
developed.   
- Expert feedback and 
consumer opinion sought.  
 
Relevant Psychosocial 
Variables Identified 
Psychological health, close 
relationship functioning, 
social support, caregiver 
strain, and quality of life. 

Data Collection   
-Purposive Sampling (PwP n = 80, Significant 
other n = 58) 
-Participants complete study-specific 
questionnaire rating FM impact and several other 
self-report measures assessing health status and 
wellbeing.   
-Video data collected to assess expressivity.   
 

Output 
- Improved preliminary 
questionnaires  
 

Output 
-Descriptive and 
inferential statistics. 
- Item quality, factor 
structure, validity & 
reliability evaluated. 
- Study 2 submitted  
for publication 
 

Output 
-Joint 
interpretation and 
summary of QUAL 
& QUANT 
findings. 
 
-Discussion of 
findings with 
implications for 
clinical practice 
 
-Limitations and 
considerations for 
future research 
 

Output  
-Descriptive statistics 
-Transcripts 
-Themes & codes 
developed  
- Study 1 published. 

 

KEY 
 Flow of analysis  
 Point of mixed methods integration 
 

Data Analysis 
Psychometric Ą (study 
2) evaluation of the 
questionnairesô 
psychometric properties 
(person with PD and 
significant other 
versions). 

Output 
-Descriptive and 
inferential statistics. 
- Correlations 
investigated. 
- Study 3 prepared for 
publication. 

 

Note. Figure adapted from Berman, E. A. (2017). An exploratory sequential mixed method approach to understanding researchersô data management practices at UVM: Integrated findings to 
develop research data services. Journal of eScience Librarianship 6(1): e1104, pg6.  
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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 

spouseôs experiences 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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questionnaires 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 sample of people who have Parkinsonôs (PwP) and their significant other (SO) 

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. Item 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 4ï6 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 

questionnaire 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.    

 

Provisional items generated directly 
from prior thematic analysis 

Preliminary questionnaires completed by participants 
 

Revised by expert opinion  
 

Revised by consumer feedback  
 

Initial questionnaire content developed   

Figure 2 

Flowchart summarising the procedure of Study 2 

Item-level evaluation  

Existing literature reviewed & 
potential items adapted within  

thematic framework 
 

Factor structure investigated  

Internal consistency & test-retest reliability examined  

Construct validity examined 

Improved and finalised questionnaires presented 

Construction 

Review 

Review 

Data Collection 

Analysis 
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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-report measure; Parkinsonôs nurses who provided clinical assessment of FM staging 

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 were completed by people who had Parkinsonôs and their 

significant others. Supplementary data on the coding procedure for the video is presented 

following the manuscript.   
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4. Study 1 
Unmoving and Unmoved, Experiences and 

Consequences of impaired non-verbal 
expressivity in Parkinsonôs patients and their 

spouses 

      

Manuscript published in Disability and Rehabilitation 
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