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Abstract 
 

An Examination of Cognitive and Emotional Empathy in 
 

Caregivers of Persons with Neurodegenerative Disease: Relationships with Mental Health 
 

by  
 

Alice Yu Hua 
 

Doctor of Philosophy in Psychology 
 

University of California, Berkeley 
 

Professor Robert W. Levenson, Chair 
 
 

Caring for a loved one with a neurodegenerative disease can be highly rewarding, but it 
can also have devastating effects on caregivers’ mental health. Research on vulnerability and 
resilience to the negative effects of caregiving has emerged over the past few decades, largely 
focusing on disease factors and caregiver demographics, resources, personality, and coping 
strategies. The extent to which caregivers’ own emotional functioning, specifically their 
empathy, relates to their mental health is poorly understood. Because caregiving encompasses a 
multitude of interpersonal experiences with the person in their care, and emotions play an 
important role in these interactions, caregiver empathy may be particularly important for their 
mental health. Thus far, no known studies have utilized laboratory measures of caregiver 
empathy in examination with caregiver mental health. The present study addressed these gaps by 
using laboratory measures of two kinds of empathy: cognitive empathy (understanding others’ 
emotions) and emotional empathy (sharing others’ emotions). In 78 caregivers, we examined 
cognitive empathy (i.e., accuracy in emotion recognition from films and continuous ratings of a 
person’s emotions) and emotional empathy (i.e., physiological, behavioral, and self-reported 
emotional experience to a film depicting suffering) in relation to caregiver mental health 
(validated questionnaires of depression and anxiety). Results revealed that greater emotional 
empathy in caregivers (i.e., greater report of negative and caring emotions in response to the film 
depicting suffering) was associated with worse caregiver mental health. This relationship 
remained stable when accounting for caregiver physiological and behavioral responses to the 
film, measures of caregiver cognitive empathy, measures of caregiver emotional reactivity, or a 
measure of cognitive empathy in the person with neurodegenerative disease. Measures of 
caregiver cognitive empathy were not related to caregiver mental health. The relationship 
between caregiver emotional empathy and caregiver mental health was not moderated by disease 
or caregiver factors known to make caregivers more vulnerable to negative mental health 
outcomes (i.e., frontotemporal dementia diagnosis, caregiver female gender). These findings 
identify emotional empathy as a potentially important vulnerability in caregivers of persons with 
neurodegenerative diseases. One implication of these findings is that, when facing a chronic 
stressor such as a caregiving, caregivers who are higher in emotional empathy may benefit from 
strategies that create emotional distance in response to their loved ones’ suffering.  
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An Examination of Cognitive and Emotional Empathy in 
Caregivers of Persons with Neurodegenerative Disease: Relationships with Mental Health 

 
Over 35 million adults worldwide have been diagnosed with dementia and other 

neurodegenerative diseases; these debilitating diseases negatively impact cognitive, emotional, 
and motor functioning (Prince et al., 2013). The prevalence of these diseases is projected to more 
than triple by the year 2050 (World Health Organization, 2012). As the number of older adults 
continues to grow (World Health Organization, 2017), caregiving will likely become an 
increasingly common concern for many families.  

Although caring for a family member with a neurodegenerative disease can be a highly 
rewarding experience, including enhanced spirituality and sense of fulfillment or purpose 
(Abdollahpour, Nedjat, & Salimi, 2018), this role can also have devastating effects on 
caregivers’ health. Many caregivers, but not all, experience negative mental health symptoms, 
including up to a four-fold increase in rates of depression and three-fold increase in seeking 
treatment for anxiety compared to same aged non-caregiving adults (Brodaty & Donkin, 2009; 
Coope et al., 1995; Cuijpers, 2005; Kolanowski, Fick, Waller, & Shea, 2004). Caregivers who 
experience these poor mental health outcomes may be compromised in their ability to provide 
high quality care (Beach & Schulz, 2017), creating a vicious cycle of decline in both caregivers 
and the persons with dementia or neurodegenerative disease (PWD). For example, PWDs who 
were cared for by someone with poor mental health died 14 months sooner compared to those 
who were cared for by someone with good mental health (Lwi, Ford, Casey, Miller, & Levenson, 
2017). While these negative effects of caregiving are sobering, it is important to recognize that 
caregivers differ in how profoundly, if at all, they experience poor mental health outcomes. Thus, 
it is important to understand the factors that account for these individual differences.  
 
PWD factors that influence caregiver mental health 

The majority of studies on vulnerability and resilience to the negative effects of 
caregiving have examined characteristics of the PWD. An emerging consensus from the 
literature suggests that greater severity of PWDs’ behavioral and psychological symptoms (e.g., 
delusions, agitation, apathy) is worse for caregiver burden and health outcomes, even more so 
than cognitive or functional symptoms (Matsumoto et al., 2007; Merrilees et al., 2013; Ornstein 
& Gaugler, 2012; Richard Schulz, O’brien, Bookwala, & Fleissner, 1995). Neurodegenerative 
diseases target different large-scale brain networks (Seeley, Crawford, Zhou, Miller, & Greicius, 
2009), so affected persons present with different symptom profiles. People with frontotemporal 
dementia are broadly characterized by changes in social and emotional functioning (apathy, 
reduced empathy; Kumfor & Piguet, 2012; Rascovsky et al., 2011; Rosen et al., 2002), whereas 
people with Alzheimer’s disease are characterized by cognitive symptoms (e.g., problems with 
memory; McKhann et al., 2011). Given the importance of behavioral symptoms, research 
suggests that caring for someone with frontotemporal dementia may be worse for one’s mental 
health than caring for someone with Alzheimer’s disease (Ascher et al., 2010; De Vugt et al., 
2006; Riedijk et al., 2006).  

Furthermore, research has shown that declines in several aspects of PWDs’ emotional 
functioning, including empathy (the ability to know, feel, and respond appropriately to what 
others are feeling; Levenson & Ruef, 1992), emotional reactivity (the type, magnitude, and 
duration of an emotional response; Levenson et al., 2008), and emotion regulation (the processes 
individuals use to influence when, how, and how much they have an emotional experience; 
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Gross, 2015), are negatively associated with caregivers’ psychological well-being. In the 
empathy realm, PWDs’ reduced empathy in the form of recognizing others’ emotions on an 
empathic accuracy laboratory task (i.e., correctly tracking the emotional valence of a person in a 
film) or from caregiver report of PWDs’ emotion recognition ability is associated with greater 
caregiver depression and burden (Brown et al., 2017; Hsieh et al., 2013). In the emotional 
reactivity realm, greater endorsement of extraneous negative emotions (i.e., negative emotions 
the stimuli were not intended to induce) by the PWD in response to positive and negative 
emotional stimuli is associated with lower emotional well-being in the caregiver (Chen et al., 
2017); and fewer expressions of genuine smiles by PWDs in a social interaction with the 
caregiver is associated with lower caregiver mental health (Lwi et al., 2018). In the emotion 
regulation realm, lower reduction of visual attention to disgusting stimuli by PWDs is associated 
with greater caregiver psychological distress (Otero & Levenson, 2017). Consistent with these 
findings, neuroimaging data suggests that greater damage to the right ventral anterior insula and 
the superior medial frontal gyrus, two regions important for emotional reactivity and regulation, 
in PWDs is associated with poor caregiver mental and physical health (Hua et al., 2019).  

Together, these findings highlight that reduced PWD emotional functioning, a diagnosis 
of frontotemporal dementia, and PWD neurodegeneration in brain regions that are critical for 
emotional functioning are important factors in influencing caregiver vulnerability to negative 
mental health outcomes.  
 
Caregiver factors that influence caregiver mental health 

Research on caregiver factors that influence vulnerability and resilience to caregiving 
have largely not focused on emotional functioning in caregivers. Instead, research on caregiver 
factors has more thoroughly examined demographic variables, financial resources and support, 
personality, and coping strategies. Independent demographic factors, such as being the spouse of 
a PWD, female, or young, are associated with greater strain and psychological morbidity in 
caregivers (Brodaty & Donkin, 2009; Richard Schulz et al., 1995). Lower income and greater 
social isolation (i.e., less social contact and social support) while caring for the PWD are 
considered important barriers to a more positive caregiving experience (Brodaty & Donkin, 
2009; Richard Schulz et al., 1995). In terms of caregiver personality, high levels of neuroticism 
and low self-esteem are associated with worse caregiver psychological well-being (Alvira et al., 
2015; Brodaty & Donkin, 2009). A review on caregiver approaches when caring for the PWD 
suggests that greater use of emotion-based coping strategies (e.g., escape avoidance through 
efforts to avoid dealing with a stressor), instead of problem-focused coping strategies (e.g., 
confrontive coping by taking action, facing responsibilities, and dealing with difficulties 
effectively), is associated with greater levels of caregiver anxiety and burden (Cooper, 
Balamurali, & Livingston, 2006). Research on caregiver personality and coping strategies clearly 
suggests that how caregivers face their caregiving experiences is an important factor in 
influencing the trajectory of their mental health. Considering that caregiving encompasses a 
multitude of interpersonal experiences with the PWD, and that emotions play an important role 
in these interactions, there is an important research gap in examining caregivers’ own emotional 
capabilities in relation to their mental health. 
 
Caregiver emotional functioning and caregiver mental health 

Few studies have examined caregivers’ emotional functioning (i.e., caregiver emotional 
reactivity, regulation, or empathy) as assessed using well-controlled laboratory-based procedures 
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(Levenson et al., 2008) or how this relates to their own mental health. In terms of emotional 
reactivity, a meta-analysis of six studies reported that family members of PWDs with high 
expressed emotion – high levels of criticism, hostility, emotional over-involvement when 
discussing the PWD-caregiver relationship – had greater levels of burden and depression 
compared to family members with low expressed emotion (Safavi, Berry, & Wearden, 2015). 
These findings, in conjunction with studies on caregiver personality, suggest that a propensity to 
experience negative emotions may be important in shaping how caregivers perceive their role 
and respond to problematic behaviors in PWDs. Indeed, interventions designed to increase 
caregivers’ positive emotions (e.g., expressing gratitude, practicing positive reappraisal) have 
shown improved psychological outcomes, including reduced depression, distress, and burden 
(Dowling et al., 2013).  

In terms of emotion regulation (i.e., appraising a situation), a study categorized spousal 
caregivers’ attitudes from interviews as positive, ambivalent, or negative and suggested that 
caregivers who describe a positive caregiving experience focus on the PWDs’ needs and may 
fare better than caregivers who endorse ambivalent or negative attitudes toward caregiving 
(Shim, Barroso, & Davis, 2012). Consistent with the protective effects of problem-based coping 
strategies, caregivers who focus on the PWDs’ needs may be more adept at identifying how the 
PWD feels in order to provide better care.  

In terms of empathy, a cross-sectional, self-report-based study on caregivers of older 
adults (the majority of care recipients had dementia) reported that caregivers with greater 
cognitive empathy (i.e., understanding another’s emotions) appraised the caregiving situation as 
less stressful and less threatening; they also reported greater life satisfaction than caregivers with 
low cognitive empathy (Lee, Brennan, & Daly, 2001). In contrast, greater emotional empathy 
(i.e., sharing another’s emotions) in caregivers was negatively associated with their life 
satisfaction (Lee et al., 2001). Although these studies suggest that caregivers’ own emotional 
characteristics are strongly related to how they respond to the challenges of caregiving, these 
studies did not comprehensively measure caregivers’ emotional functioning by capturing 
caregivers’ real-life emotional capabilities (i.e., ability to recognize others’ emotions from a 
validated task). Comprehensive measures of emotional functioning can be realized through 
carefully designed laboratory tasks. (Additional advantages of laboratory tasks are discussed 
below).  

Recent work from our laboratory has measured caregiver emotional functioning in 
relation to caregiver mental health. In the realm of emotional reactivity, caregivers’ genetic 
propensity for greater emotional reactivity (albeit a biological proxy for emotional reactivity, not 
a direct measure of emotional reactivity) moderates the relationship between reduced PWD 
emotional functioning and lower caregiver well-being (Wells et al., 2019). More specifically, 
caregivers with the short/short genotype of the 5-HTTLPR polymorphism in the serotonin 
transporter gene, which has been shown to increase vulnerability to environmental stressors 
(Canli & Lesch, 2007), experienced lower well-being (i.e., depression, anxiety, negative affect) 
when the PWD had lower empathy (i.e., recognizing others’ emotions on a laboratory-based 
empathic accuracy task) compared to caregivers with the short/long or long/long genotype. In the 
realm of emotion regulation, caregivers who are less effective at suppressing their emotions (i.e., 
show more expressive facial behavior) when instructed to hide their emotions in response to a 
disgust eliciting film reported greater levels of anxiety (Wells, Hua, & Levenson, in prep). 
Together, these studies provide evidence that greater caregiver emotional reactivity when caring 
for a PWD with low empathy and poor caregiver emotion regulation ability are worse for 
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caregiver mental health. Caregiver empathy, however, has not yet been measured using well-
controlled laboratory procedures and investigated in relation to caregiver mental health.  
 
Cognitive and emotional empathy  
 Given the highly interpersonal nature of caregiving, caregiver empathy likely influences 
how a caregiver responds to their PWD’s symptoms. Empathy is often referred to as the ability 
to know, feel, and respond appropriately to what others are feeling (Levenson & Ruef, 1992) and 
can be further broken down into cognitive and emotional facets. Cognitive empathy is defined as 
the ability to know or understand another person’s emotions, whereas emotional empathy is 
defined as the ability to feel or share others’ emotional states (Decety & Jackson, 2006; Preston 
& de Waal, 2002; Singer & Lamm, 2009; Zaki, Weber, Bolger, & Ochsner, 2009). Furthermore, 
each aspect of empathy may have different consequences for caregiver mental health as 
caregivers respond to their PWDs’ needs differently (Lee et al., 2001). For example, PWDs may 
exhibit symptoms of distress. A caregiver with high cognitive empathy may accurately 
understand that the PWD has a higher need for care, which can lead to more effective ways of 
dealing with the PWD. In contrast, a caregiver with high emotional empathy may share the 
PWD’s distress, which can lead to the caregiver being overwhelmed by their own sense of 
distress.  
 
Empathy and health outcomes  
 Generally, empathy – including both cognitive and emotional facets – is associated with 
numerous positive benefits when “receiving” empathy from others or “sending” empathy to 
others in most individuals. As the “receiver” of empathy, individuals experience greater 
relationship satisfaction in close relationships when they perceive their partners to be good at 
recognizing their emotions, or high in cognitive empathy (Davis & Oathout, 1987), and greater 
satisfaction and health outcomes at the doctor’s office when individuals perceive their care 
providers to be good at perspective-taking and demonstrating a caring attitude, or high in both 
cognitive and emotional empathy (greater health outcomes include better control of hemoglobin 
A1c in diabetes, robust immune responses measured by inflammatory cytokine levels in nasal 
secretions; Blatt, Lelacheur, Galinsky, Simmens, & Greenberg, 2010; Hojat et al., 2011; Rakel et 
al., 2009). In psychotherapy, meta-analyses have consistently shown that clients who perceive 
their therapist to be more empathic have better therapeutic alliance and better clinical outcomes 
(Elliott, Bohart, Watson, & Murphy, 2018). As the “sender” of empathy, individuals who are 
good recognizers of emotion (high in cognitive empathy) experience greater satisfaction in close 
relationships (Morelli, Lieberman, & Zaki, 2015). Moreover, individuals who are perceived by 
others to be high in empathy (cognitive and emotional facets) are sought out for trust and support 
and have greater well-being compared to less empathic individuals (Morelli, Ong, Makati, 
Jackson, & Zaki, 2017; Wei et al., 2011).  
 For professional care providers (e.g., clinicians, nurses, physicians), outcomes related to 
having greater empathy as the “sender” are more mixed. On the one hand, care providers who 
demonstrate more cognitive and emotional empathy have fewer malpractice complaints, greater 
well-being, and more emotional stability (Huntington & Kuhn, 2003; Krasner et al., 2009). On 
the other hand, being overly empathic by overly identifying with care recipients’ emotional 
experiences can be costly for the care provider. Compassion satisfaction (e.g., positive feelings 
derived from helping others through traumatic situations) is associated with greater 
demonstration of empathic concern and perspective taking, which reflects emotional and 
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cognitive empathy, whereas compassion fatigue (e.g., burnout and secondary traumatic stress) is 
more closely associated with personal distress, which reflects greater emotional empathy 
(Gleichgerrcht & Decety, 2013). Because care providers are exposed to high levels of negative 
emotions in stressful environments, they can develop empathy burnout and emotional exhaustion 
(Figley, 2011), which can impede their ability to provide quality care and increase the risk of 
errors (Decety & Fotopoulou, 2014). Although the opportunity to be empathic with PWDs is at 
the root of why many providers are drawn to challenging interpersonal work, this experience can 
lead to empathic distress, emotional exhaustion, and burnout when one does not have the ability 
to adequately help or respond (Ekman & Halpern, 2015). Research proposes that the key to 
balanced empathy as the “sender”, sometimes called “professional empathy”, is maintaining a 
clear awareness of the distinction between the suffering of the person receiving care and one’s 
own experience (Ekman & Halpern, 2015; Halpern, 2001).  

To summarize, greater cognitive empathy is usually beneficial for a physician when 
caring for a PWD, whereas greater emotional empathy can interfere with a physician’s ability to 
make effective decisions regarding diagnosis and outcomes (Decety, Smith, Norman, & Halpern, 
2014). Furthermore, the way that cognitive empathy and emotional empathy interact may have 
different consequences. For example, when physicians have high cognitive empathy and low 
emotional empathy, they can rely on cognitive resources without feeling burned out to provide 
assistance and express concern (Decety et al., 2014). Conversely, physicians may be less 
effective when cognitive empathy is low (i.e., depleted cognitive resources) and emotional 
empathy is high (i.e., greater risk for burnout). In general, however, professional healthcare 
providers’ health likely depends on the successful deployment of cognitive and emotional 
empathy together. 

Altogether, the literature on professional care providers suggests that forms of cognitive 
empathy (e.g., understanding others’ needs) that allow the provider to have an appropriate 
amount of emotional distance lead to better career outcomes and psychological well-being for 
the provider, whereas forms of emotional empathy (e.g., sharing others’ distress) tend to lead to 
emotional exhaustion and lower psychological well-being for the provider. While professional 
care providers are formal caregivers through career choice, caregivers of PWDs are informal 
caregivers, who are providing extended, unpaid care for their family members (World Health 
Organization, 2012). These informal caregivers are in a uniquely personal and prolonged 
stressful context. Being highly immersed in a loved one’s behavioral, cognitive, or physical 
decline as full-time caregivers can make it difficult to have emotional distance from the PWDs’ 
needs. Thus, some caregivers may find themselves responding more with emotional empathy, 
regardless of their cognitive empathy ability. Moreover, caregivers may be simultaneously be 
mourning the loss of their loved ones, compounding the effect of this burnout, as PWDs with 
neurodegenerative diseases exhibit progressive, unrelenting decline in their functioning. Overall, 
caregivers who have greater emotional empathy may experience greater emotional exhaustion 
and burnout that leads to poor psychological health and well-being.         
 
Self-report of cognitive empathy and emotional empathy 

One feasible and popular way to measure cognitive and emotional empathy is through 
self-report instruments, in which participants rate their own empathy or close others (i.e., study 
informants) rate participants’ empathy. Self-report instruments have been helpful in 
understanding empathy in numerous populations and topics, including age-related differences in 
empathy (Beadle, Sheehan, Dahlben, & Gutchess, 2013) and reduced empathy in clinical 
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populations (Rankin, Kramer, & Miller, 2005). However, these self-report instruments have 
limitations, including being subject to reporter bias by the participant or the study informant 
(Furnham & Henderson, 1982) and not consistently measuring cognitive and emotional empathy 
separately (Neumann, Chan, Boyle, Wang, & Rae Westbury, 2015). Laboratory tasks that 
measure cognitive empathy typically use an external criterion to determine accuracy (e.g.,  
consensual agreement of outside observers) (Ickes, 1997). Such tasks can provide more 
comprehensive information about an individual’s performance or empathic. Unfortunately, self-
report instruments are not always equivalent to laboratory-based measures of empathy (Ickes, 
1997; Kurtz & Grummon, 1972; Levenson & Ruef, 1992). More careful examination of 
emotional functioning may benefit from measurement of multimodal responses (i.e., 
physiological, behavioral, self-reported emotional experience) to experimental laboratory tasks 
and utilizing more ecologically relevant stimuli (Levenson et al., 2008; Riaz, Wolden, Gelblum, 
& Eric, 2016; Zaki & Ochsner, 2012).  
 
Laboratory tasks of cognitive empathy  

Recent approaches to measuring cognitive empathy typically take the form of emotion 
recognition (e.g., correctly identifying the emotions portrayed in static facial expressions; 
Neumann, Chan, Boyle, Wang, & Rae Westbury, 2015). Although widely used, static emotion 
recognition tasks are limited in ecological validity. Emotion recognition requires integration of 
several streams of information, including visual, auditory, social context, and face and body 
movement. Improved ecological validity can be found in tasks that require recognizing the 
emotions of target characters in films. Using this type of film-based task, researchers have 
identified emotion recognition impairments in individuals with neurodegenerative diseases 
(Goodkind et al., 2015) and traumatic brain injury (Neumann & Zupan, 2018). To capture the 
dynamic nature of emotion recognition, researchers have developed a task that requires 
participants to use a rating dial to track the moment-to-moment changes in the valence (negative, 
neutral, positive) of the emotions of a target character in a film (Levenson & Ruef, 1992; Ruef & 
Levenson, 2007). Using dynamic tracking tasks, researchers have identified neural correlates for 
cognitive empathy in healthy individuals (Zaki et al., 2009) and for impairments in performance 
on this task in PWDs with neurodegenerative diseases (Goodkind et al., 2012).  

The present study utilized two measures of cognitive empathy derived from affective 
science: (1) a film-based emotion recognition task where caregivers identify the emotion of a 
character in several films, and (2) a dynamic tracking task where caregivers track the changing 
valence of a person’s emotions in an interaction. Both tasks maximize ecological validity by 
presenting stimuli with multiple streams of information (e.g., visual, auditory, social context, 
face and body movement). Both tasks utilize an external criterion to assess accuracy; accuracy 
for the film-based task was computed by comparing ratings with those from undergraduate 
research participants, and accuracy for the dynamic tracking task was computed by comparing 
ratings with an expert panel of ratings (see Methods for more details). Utilizing two measures of 
cognitive empathy allowed us to capture different aspects of recognizing others’ emotions in 
real-world interpersonal situations: one that is based on identification of a particular emotion and 
another that is based on continuous monitoring of the valence of others’ emotions as they unfold 
over time. 
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Laboratory tasks of emotional empathy  
Laboratory tasks that measure emotional empathy typically capture participants’ 

responses when viewing human suffering, such as a person in emotional pain or distress (Hein & 
Singer, 2008; Lamm, Decety, & Singer, 2011; Marsh, 2018). While most studies use this kind of 
stimuli, the measurement of participants’ responses to these stimuli varies. Some researchers 
have focused on participants’ physiological responses, such as functional connectivity through 
neuroimaging or peripheral physiology through skin conductance (Decety et al., 2014; Singer et 
al., 2004). Other researchers ask participants to rate their emotional experience (e.g., how much 
concern they felt for a target) to the stimuli (Hysek et al., 2014; Marsh, 2018; Zaki, Davis, & 
Ochsner, 2012). Moreover, other researchers have focused on measuring behavioral responses, 
such as facial mimicry using electromyography (Likowski et al., 2012; Sun, Wang, Wang, & 
Luo, 2015) or prosocial actions (Bartlett & Desteno, 2006; Beadle et al., 2013; Sturm et al., 
2018; Sturm et al., 2017).  

Although many studies of emotional empathy have incorporated two types of responses 
(e.g., functional connectivity and emotion ratings), few studies measure physiological, 
behavioral, and self-reported emotional experience (for a study that measured all three, see: Sze, 
Gyurak, Goodkind, & Levenson, 2012) and even fewer measure all three types of responses to 
the same stimulus. Measuring all three types of responses to the same stimulus could help 
determine the specific types of emotional empathy responses that are related to caregiver mental 
health.  

The present study measured all three types of caregivers’ responses (physiological 
reactivity, facial behavior, and self-reported emotional experience) to a film depicting human 
suffering to measure emotional empathy.  
 
Considering caregiver emotional reactivity 

Given the multi-faceted nature of empathy, there could be a number of independent but 
related factors that influence our empathic responses to others. A person’s level of emotional 
reactivity (Levenson et al., 2008) could be one such factor. For example, a person with greater 
emotional reactivity may be able to engage more empathically because their heightened 
responding helps them understand or feel how another person feels. Rueckert and colleagues 
found that those with greater self-reported emotional responses had greater self-reported 
empathic responses than those with lower self-reported emotional responses (Rueckert, Branch, 
& Doan, 2011). Similarly, one’s empathic ability to know or feel someone else’s emotions could 
influence one’s emotional response. Davis and colleagues found that participants’ with greater 
trait empathy had greater negative emotional reactivity when watching film clips selected to 
induce negative emotions (Davis, Hull, Young, & Warren, 1987). Although determining whether 
emotional reactivity influences empathy or vice versa was not a focus of this study, it is 
important to measure both to account for potential influences of one on the other. Specifically, it 
is important to account for caregivers’ emotional reactivity to a negative or aversive stimulus, 
because previous studies suggest that a tendency toward greater negative emotionality in 
caregivers relates to worse caregiver mental health (Brodaty & Donkin, 2009; Safavi et al., 2015; 
Shim et al., 2012).  

The present study measured caregiver emotional reactivity in terms of their physiological, 
behavioral, and self-reported emotional experience to an aversive acoustic startle stimulus under 
two conditions: unanticipated and anticipated. In the unanticipated condition, caregivers were not 
aware that the acoustic startle stimulus would be presented. After the unanticipated condition, 
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caregivers underwent the anticipated condition when caregivers were aware when the acoustic 
startle stimulus would be presented. This anticipated condition assessed emotional reactivity 
when participants anticipated a negative or aversive context, which more closely reflects 
caregivers reacting to anticipated problematic behaviors in PWDs. 
 
Considering PWD empathy  
 Because the relationship between caregiver empathy using laboratory-based measures 
and caregiver mental health has not yet been examined, the primary focus of this study was to 
examine how caregiver empathy relates caregiver mental health. However, empathy on the part 
of both the caregiver and the PWD is critically important to interpersonal functioning. Caregivers 
who are recipients of poor PWD empathy (i.e., lower empathic accuracy in recognizing others’ 
emotions) have been shown to be vulnerable to poor mental health (Brown et al., 2017; Hsieh et 
al., 2013; Wells et al., 2019). Accounting for the influence of poor PWD empathy on caregivers 
can help clarify the influence of caregiver and PWD emotional factors on caregiver mental 
health.  
 The present study utilized a measure of PWDs’ empathy in which PWDs track the 
changing valence of a character’s emotions in a film; PWD impairments on this task has been 
shown to be associated with lower caregiver mental health (Brown et al., 2017). 
 
 

The Present Study 
 

 Research on vulnerability and resilience to the negative effects of caregiving has emerged 
over the past few decades, largely focusing on PWD factors and caregiver demographics, 
resources, personality, and coping strategies. The extent to which caregivers’ own emotional 
functioning, specifically their empathy, relates to their mental health is poorly understood. The 
present study sought to address this gap by utilizing ecologically valid, laboratory-based 
measures of cognitive empathy and emotional empathy that reflect the caregiver’s ability to 
know other’s emotions and to feel other’s emotions, respectively. The present study also 
measured two factors that may relate to the relationship between caregiver empathy and 
caregiver mental health: caregiver emotional reactivity and PWD empathy. The major research 
questions addressed were: (a) the relationship between caregiver empathy and caregiver mental 
health, and (b) whether the relationship between caregiver empathy and caregiver mental health 
is moderated by PWD diagnosis or caregiver gender.   

 
 

Method 
 
 The present study utilized an archival dataset collected from 2012-2018 as part of an 
ongoing study of emotional functioning in PWDs and in their familial or close primary 
caregivers.  
 
Participants 
 Seventy-eight PWDs and their familial or close caregivers participated in a study of 
emotional functioning at the Berkeley Psychophysiology Lab at the University of California, 
Berkeley (UCB) between 2012-2018. Participants were recruited at the Memory and Aging 
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Center at the University of California, San Francisco (UCSF), where PWDs underwent a full 
diagnostic evaluation, including neurological, neuropsychological, and neuroimaging 
assessment. Caregivers of PWDs being evaluated at UCSF were contacted if they expressed 
interest in participating in a study of emotional functioning at UCB. All participants, or the legal 
guardians as appropriate, consented to participate in a day-long assessment in our laboratory at 
UCB that consisted of a number of tasks (Levenson et al., 2008). Both PWDs and caregivers 
participated in as many tasks as possible (numbers for each task are noted below).  
 
Sample demographics 
 Caregivers were mostly spouses of PWDs seen at UCSF (92.3%), with the exception of 
six caregivers who were either a close friend, partner (not married), son, or other relative of the 
PWD. Caregivers’ age ranged from 30 to 78 with a mean age of 64.52 years. Caregivers were 
majority female (60.3%) and White or European American (83.3%). PWDs’ age ranged from 32 
to 78 with a mean age of 62.15 years. Less than half of the PWDs were female (43.6%) and the 
majority of PWDs were White or European American (80.8%). For more details on caregiver 
and PWD demographics, see Table 1.  

At UCSF, PWDs were diagnosed according to consensus criteria (Armstrong et al., 2013; 
Budka et al., 1995; Gorno-Tempini et al., 2011; Klockgether, 2010; Litvan et al., 1996; McKeith, 
2004; McKhann et al., 2011; Rascovsky et al., 2011). The PWD sample encompassed a 
heterogeneous set of diagnoses. Thirty-three had frontotemporal dementia (FTD), which includes 
three clinical syndromes that affect socioemotional and language functioning (16 behavioral 
variant FTD, 9 non-fluent variant primary progressive aphasia, 8 semantic variant primary 
progressive aphasia). Eleven had Alzheimer’s disease (AD), which predominantly affects 
memory functioning. 25 had diagnoses that were characterized by motor symptoms (Motor), 
including 9 with corticobasal syndrome, 2 with dementia with Lewy body disease, 1 with 
Parkinson’s disease, 1 with prion disease, 11 with progressive supranuclear palsy, and 1 with 
spinocerebellar ataxia. Nine were at risk for developing a neurodegenerative disease, which 
included 5 individuals diagnosed with mild cognitive impairment (MCI) and 4 individuals who 
were relatives of a person with FTD.  
 
Procedure 
 Upon arrival at the Berkeley Psychophysiology Laboratory, all participants (PWDs and 
caregivers) reviewed the procedures for the day and completed consent forms with the assistance 
of a graduate student experimenter. PWDs and caregivers were then seated in separate rooms and 
non-invasive physiological sensors (see more details below) were attached to participants to 
monitor their physiological responses. Participants sat in a chair facing a 21-inch color monitor 
and were video recorded for each task using a remote-controlled camera that was partially hidden 
from view. With several breaks given, participants participated in a 7-hour laboratory session 
designed to provide a comprehensive assessment of emotional functioning that measured 
empathy, emotional reactivity, and emotion regulation (Levenson et al., 2008). Following the 
completion of the laboratory session, PWDs and caregivers completed video consent forms, 
which indicated how their video recordings could be used (ranging from no use, to research use, 
to use in future talks and publications to a research audience, to showing the general public). 
Each PWD and caregiver dyad was paid $120 at the end of the study for their participation. All 
procedures were approved by the Committee for the Protection of Human Subjects at the 
University of California, Berkeley.  
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 The present study focused on data from the empathy and emotional reactivity tasks. For 
caregivers, data were included from cognitive empathy (emotion recognition task, dynamic 
tracking task), emotional empathy (film depicting suffering task), and emotional reactivity tasks 
(acoustic startle tasks). For the PWDs, data were included from a cognitive empathy task 
(dynamic tracking task) that has been previously studied in association with caregiver mental 
health (Brown et al., 2017).  
 
Apparatus and coding 
 Rating dial. For one of the cognitive empathy tasks (the dynamic tracking task), a rating 
dial was placed near the dominant hand of the participant following previously established 
procedures (Ruef & Levenson, 2007). The rating dial consisted of a small metal box with a 
rotating knob and attached pointer that rotated across a 180° semi-circle. The semi-circle was 
divided into 9 equal divisions labelled with descriptors of “very bad” (shown with a schematic 
frowning face) at the far left, “neutral” (shown with a schematic neutral face) in the middle, and 
“very good” (shown with a schematic smiling face) at the far right. The dial generated a voltage 
that reflect the dial position (1 to 9) and a computer measured the average dial position at every 
second. 
 Physiology. Physiological responses were calculated by creating a composite of 
physiological measures to capture overall arousal to the film. Physiological measures were 
monitored continuously using a Biopac polygraph, a computer with analog-to-digital capability, 
and an online data acquisition and analysis software package written by Robert W. Levenson. 
The program computed second-by-second averages for the following measures: (a) heart rate—
inter-beat interval was the time interval in milliseconds between successive R waves, using 
Beckman miniature electrodes with Redux paste that were placed on opposite sides of the 
participants’ chest; (b) finger pulse amplitude—a UFI photoplethysmograph recorded the 
amplitude of blood volume in the finger using a photocell taped to the distal phalanx of the index 
finger of the nondominant hand; (c) finger pulse transmission time—the time interval in 
milliseconds was calculated between the R wave of the electrocardiogram and the upstroke of the 
peripheral pulse at the finger site, recorded from the distal phalanx of the index finger of the 
nondominant hand; (d) ear pulse transmission time—a UFI photoplethysmograph recorded the 
volume of blood in the ear to measure transmission time between the R waves of the 
electrocardiogram signal and the upstroke of pulse at the ear; (e) systolic blood pressure and (f) 
diastolic blood pressure—a cuff placed on the ring finger of the participant’s nondominant hand 
calculated blood pressure on every heartbeat using an Ohmeda Finapress 2300; (g) skin 
conductance level—the electrical conductance of the skin was computed using a constant voltage 
device to pass voltage between Beckman regular electrodes on the ring and index fingers of the 
nondominant hand to calculate the sweat response; (h) somatic activity—the amount of overall 
movement was computed using an electromechanical transducer attached to the platform of the 
participant’s chair; (i) respiration rate—the inter-cycle interval was the time interval in 
milliseconds between breaths calculated using a pneumatic bellows stretched around the thoracic 
region.  

We selected nine measures (heart rate, finger pulse amplitude, finger pulse transmission 
time, ear pulse transmission time, systolic and diastolic blood pressure, skin conductance, 
somatic activity, and respiration rate) to sample from major autonomic (cardiovascular, 
electrodermal, respiratory) and somatic systems associated with emotional responding. For each 
measure, the average of the resting baseline period (detailed below) was subtracted from the 
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average obtained during the task period (detailed below) to create a difference score for 
physiological reactivity. Averages for each physiological reactivity score were normalized, 
reverse scored if necessary (so that larger values reflected greater physiological arousal), and 
then averaged. These physiological measures and the composite measure that combines all nine 
channels to reduce Type I error have been described in detail in several other publications 
(Sturm, Rosen, Allison, Miller, & Levenson, 2006; Verstaen et al., 2016).  
 Facial Behavior Coding. Facial behavior was recorded continuously using a remote-
controlled, high-resolution video camera. Trained coders rated participants’ facial behavior using 
the Emotional Expressive Behavior coding system (Gross & Levenson, 1993). Facial behavior 
was coded second by second for nine emotional facial behaviors (anger, disgust, 
happiness/amusement, contempt, sadness, embarrassment, fear, surprise, and confusion) on an 
intensity scale ranging from 0 to 3.  
 
Caregiver cognitive empathy: Emotion recognition and dynamic tracking tasks 
 Emotion Recognition Task. Participants watched a series of 11 film clips selected to 
assess recognition of negative, positive, and self-conscious emotions; these films were selected 
based on emotion structure (the character experienced one emotion of interest), thematic 
simplicity (easily understandable contexts), and pilot data (ratings from undergraduates 
confirmed the recognition of the target emotion; Goodkind et al., 2015). The film clips showed a 
character experiencing a positive (affection, amusement, calmness, enthusiasm), negative (anger, 
disgust, fear, sadness), or self-conscious emotion (embarrassment, pride, shame). Each film clip 
lasted 37 seconds in length and was preceded by a 30 second baseline period during which an 
“X” was on the monitor. After watching each film clip, participants were shown a picture of the 
target character displaying a neutral expression. Participants were asked to identify the specific 
emotion the target character felt most strongly from a list of the 11 emotions. Data on this task 
was obtained from 78 participants. 
 Dynamic Tracking Task. Participants watched videos of two different heterosexual 
married couples having conversations. These conversations were selected from a previous 
dataset that followed couples longitudinally (Haase, Holley, Bloch, Verstaen, & Levenson, 2016; 
Verstaen, Haase, Lwi, & Levenson, 2018) and were previously used in a study of empathy in 
older adults (Sze, Goodkind, Gyurak, & Levenson, 2012). For each video, participants were 
asked to focus on rating the emotions of a target person (i.e., the husband) who was highlighted 
with a green dot above the head. Using the rating dial, participants rated the emotions of the 
target person by moving the rating dial continuously to indicate how positive or negative they 
believed the target person felt at each moment. Each video lasted 243 seconds. Data on this task 
was obtained from 78 participants. 

Data reduction. For the emotion recognition task, accuracy on this task was calculated by 
summing correct answers across film clips, with a minimum score of 0 and a maximum score of 
11. For the dynamic tracking task, accuracy on this task was calculated using time-lagged cross 
correlations to calculate the agreement between a caregiver’s moment-to-moment ratings of the 
target person’s emotions and the averaged ratings from an expert panel of healthy individuals. To 
allow for differences in processing speed, the maximum correlation coefficient was selected for 
lags between -10 or +10 seconds following methods previously used with this task (Brown et al., 
2017). Because performances for both videos on the dynamic tracking task were significantly 
correlated (r = .59, t = 6.37, p < .001, 95% CI [.42, .72]), a composite accuracy score was 
calculated by averaging the maximum cross correlation coefficient for the two videos. Higher 
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averaged cross correlation coefficients indicated greater accuracy on the cognitive empathy task. 
Because performances on the emotion recognition and the dynamic tracking tasks were not 
significantly correlated (see Table 2), accuracy measures from cognitive empathy task were used 
in analyses as separate variables. Figure 1 displays the distributions of these measures.  
 
Caregiver emotional empathy task: Film depicting suffering 
 Task. Participants watched a film clip selected to induce concern and distress for others’ 
suffering. The film clip shows images of suffering in Darfur. This film clip lasted 120 seconds 
and was preceded by a 60 second baseline period during which an “X” was on the monitor. After 
the film, participants rated on a 0-2 scale how much they felt specific positive and negative 
emotions (affection, fear, amusement, anger, shame, disgust, embarrassment, enthusiasm, pride, 
surprise) as well as concern and distress. This film has been effective at inducing concern and 
distress in young, middle-aged, and older adults (Sze, Gyurak, et al., 2012). The nine 
physiological measures described earlier were monitored throughout this task. Facial behavior 
was recorded and subsequently coded. Data on this task was obtained from 78 participants. 

Data reduction. Physiological responses to the film were computed by subtracting the 
average level of each measure during the pre-film baseline from the average level during the last 
80 seconds of the film, which was selected as the most emotionally intense period of the film 
based on a healthy control sample who showed the most intensity in their facial behavior during 
this window (Sze, Gyurak, et al., 2012). Facial behavior for this task was coded during the last 
80 seconds of the film. Given the negative nature of the Darfur film, facial behavior was the sum 
of intensity for negative emotions (sadness, confusion, anger, fear, surprise, contempt, disgust). 
Inter-coder reliability was strong (intraclass correlation coefficient = .83). Self-reported 
emotional experience for this task were computed by summing the total reported intensity for 
negative (fear, anger, surprise, sadness, disgust, shame, distress) and caring emotions (affection, 
concern). Because physiological, facial behavior, and self-reported emotional experience to this 
film were not significantly correlated, these caregiver emotional empathy responses were 
included in analyses as separate variables (See Table 2). Figure 1 displays the distributions of 
these measures.   
 
Caregiver emotional reactivity: Acoustic startle tasks  
 Unanticipated Startle Task. Participants were told to relax and watch the computer 
screen. An “X” appeared on the screen when the pre-trial baseline began and remained in view 
for 60 seconds. After the 60 seconds, a loud startle stimulus (115 dB, 100 ms burst of white 
noise) was presented without warning using hidden speakers behind the participant. Participants 
then sat through a 60 second post baseline period during which an “X” was presented on the 
screen. After the post baseline period, participants rated on a 0-2 scale how much they felt 
specific positive and negative emotions (affection, fear, amusement, anger, shame, disgust, 
embarrassment, enthusiasm, pride, surprise). This acoustic startle task has been shown to be an 
effective measure of emotional reactivity in response to an aversive stimulus in healthy older 
adults (Levenson et al., 2008; Sturm et al., 2006). The nine physiological measures described 
earlier were monitored throughout this task. Facial behavior was recorded and subsequently 
coded. Data on this task was obtained from 58 participants. 

Anticipated Startle Task. Participants were informed that the startle stimulus would be 
presented at the end of a countdown. Following a 60 second baseline in which an “X” was 
presented on the screen during which the participants were instructed to relax, a countdown from 
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10 to 0 was presented through the screen and a speaker. The acoustic startle stimulus was then 
presented, followed by a 60 second post baseline period during which an “X” was presented on 
the screen. Peripheral physiology was measured throughout this task. Facial behavior was 
recorded and subsequently coded. Data on this task was obtained from 58 participants. 

Data reduction. Physiological, behavioral, and self-reported emotional experience to the 
unanticipated and anticipated startle tasks were computed separately. Physiological responses to 
both startle tasks were computed by subtracting the average level of each measure during the 
pre-task 60 second baseline from the average level during the startle and 15 seconds after the 
startle stimulus. This period of time during the onset of the acoustic stimulus and 15 seconds 
post-startle is adequate to capture the entire startle response (Sturm et al., 2006). Facial behavior 
for both startle tasks were coded when the startle was presented through 15 seconds after the 
startle stimulus. Similar to previous studies (Sturm et al., 2006), a measure of overall emotional 
facial behavior was obtained by summing the intensity for surprise, sadness, anger, fear, disgust, 
embarrassment, and amusement. These emotional behaviors are consistent with previous work 
indicating that participants typically demonstrate a primary negative response to the startle 
stimulus, followed by a secondary response that is a “response to having been startled”. This 
secondary response varies across individuals and can look like amusement and/or embarrassment 
(Levenson et al., 2008; Sturm et al., 2006). Inter-coder reliability was high for both startle tasks 
(intraclass correlation coefficient = .85). Self-reported emotional experience for both startle tasks 
was computed by summing the total intensity for emotions that were similar to negative and 
secondary responses for facial behavior (surprise, sadness, anger, fear, disgust, embarrassment, 
and amusement). Caregiver anticipated startle responses were included in analyses as measures 
of emotional reactivity (i.e., their level of responsivity to a negative stimulus when warned, 
similar to caregiving experiences when anticipating problematic behaviors in PWDs) while 
accounting for caregiver unanticipated startle responses (i.e., their level of responsivity to the 
startle without warning). See Figure 1 for distributions of anticipated startle measures.  
 
PWD cognitive empathy: Dynamic tracking 
 Task. Participants watched a film clip selected to measure continuous recognition of the 
valence and intensity of a person’s emotions. Participants watched a Disneyland commercial that 
lasted 80 seconds. In the film clip, a woman is having a conversation over dinner with a man. 
The woman’s emotions fluctuate between negative and positive extremes throughout the clip. 
Similar to the methods described above, participants used a rating dial to provide continuous 
ratings of a target person’s (i.e., the woman’s) emotions to indicate how positive or negative they 
believed she felt at each moment. Data on this task was obtained from 64 participants.  
 Data reduction. Accuracy on this task was calculated using time-lagged cross 
correlations to calculate the agreement between a PWD’s moment-to-moment ratings of the 
target person’s emotions and the average of ratings obtained from an expert panel of healthy 
individuals. To allow for differences in processing speed, particularly for PWDs with cognitive 
or motor impairments, the maximum correlation coefficient was selected for lags between -10 
and +10 seconds following established methods with this task (Brown et al., 2017). See Figure 1 
for the distribution of this measure. 
 
Clinical Measures for Caregivers and PWDs 

Caregiver mental health. Within a month following the emotional assessment at UCB, 
participants completed online questionnaires at home that were selected to measure severity of 
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mental health symptoms. Caregivers reported on their depression symptoms for the past week 
using the Center for Epidemiological Studies Depression Scale (CES-D; Radloff, 1977). 
Caregivers rated themselves on a four-point scale from 0 (“rarely or none of the time”) to 3 
(“most or all of the time”) for 20 items (e.g., “I felt sad”, “I felt lonely”). Four items were reverse 
scored and then all items were summed, with higher scores indicating greater levels of 
depression symptoms. The CES-D has been previously validated for measuring depression in 
older adults (Beekman et al., 1997; Haringsma, Engels, Beekman, & Spinhoven, 2004). 
Caregivers reported on their anxiety symptoms for the past month using the Beck Anxiety 
Inventory (BAI; Steer & Beck, 1997). Caregivers rated themselves on a four-point scale from 0 
(“not at all”) to 3 (“a lot”) for 21 items (e.g., “Unable to relax”). Scores were summed, with 
higher scores indicating greater levels of anxiety symptoms. The BAI has demonstrated 
reasonable test-retest reliability and validity when used with individuals with anxiety disorders 
(Beck, Epstein, Brown, & Steer, 1988; Fydrich, Dowdall, & Chambless, 1992). Because the 
CESD and BAI were significantly correlated in our sample (r = .68, t = 8.14, p < .001, 95% CI 
[.54, .79]), a composite of caregiver mental health symptoms was computed by z-scoring the 
CESD and BAI and averaging these z-scores. Higher scores on the composite of mental health 
indicate greater severity of averaged depression and anxiety symptoms. See Figure 1 for 
distribution for this measure. 
 

PWD disease severity. At UCSF, the Clinical Dementia Rating Scale (CDR) was 
completed using a semi-structured interview by clinicians with caregivers (Morris, 1993). The 
CDR assesses functional performance in six domains: (1) memory, (2) orientation, (3) judgement 
and problem-solving, (4) community affairs, (5) home and hobbies, and (6) personal care. For 
each domain, a score is given ranging from 0 (none) to 3 (severe) based on a description of 
functioning. Scores in each domain are summed to create a composite score, ranging from 0 to 
18, with higher scores indicating greater disease severity. This measure has been a useful staging 
measure for individuals with dementia (Morris, 1997; Williams, Storandt, Roe, & Morris, 2013), 
has been validated against neuropathology data (Berg, McKeel, Miller, Baty, & Morris, 1993), 
and demonstrates good reliability (Burke et al., 1988).  
 

PWD cognitive impairment. At UCSF, the Mini-Mental State Examination (MMSE) 
was used to assess the severity and progression of cognitive impairment (Folstein, Folstein, & 
McHugh, 1975). This exam evaluates several domains of cognitive functioning: (1) orientation, 
(2) visuospatial construction, (3) language, (4) concentration or attention, (5) working memory, 
and (6) memory recall. A total score is calculated from summing correctly performed items. 
Scores range from 0-30, with lower scores indicating greater cognitive impairment. This measure 
has been useful in detecting dementia and staging disease course (O’Bryant, Humphreys, et al., 
2008; O’Bryant, Waring, et al., 2008) and has good reliability and validity for grading cognitive 
impairment (Tombaugh & McIntyre, 1992).  
 
 

Aims and Hypotheses 
 

Aim 1. To determine the association between caregiver empathy and caregiver mental 
health. 
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Hypothesis 1a: Greater caregiver emotional empathy will be associated with worse caregiver 
mental health.  
Rationale: The literature on empathy in professional care providers suggests that greater 
emotional empathy is associated with worse health and quality of care, whereas greater cognitive 
empathy is associated with better health and career outcomes (Decety & Fotopoulou, 2014). 
Because greater emotional empathy may lead caregivers to be emotionally overwhelmed and 
distressed by PWDs’ suffering, greater caregiver emotional empathy will be associated with 
worse caregiver mental health. Because greater cognitive empathy appears to be positively 
associated with better care provider outcomes, greater caregiver cognitive empathy will be 
associated with better caregiver mental health; however, because previous research has found 
more links between cognitive empathy and career outcomes (rather than psychological health 
outcomes), this association was not expected to be significant. 
Data Analysis: Statistical analyses used R Studio Version 1.0.143.  

Linear analyses: First, zero order Pearson correlations were conducted between variables 
of interest (i.e., caregiver mental health and measures of caregiver cognitive or emotional 
empathy). Then, all analyses were conducted with appropriate covariates based on preliminary 
analyses. A linear regression was conducted with caregiver cognitive empathy measures 
(accuracy from recognizing emotions in the films and dynamic tracking task) as predictors and 
caregiver mental health (a composite of caregiver depression and anxiety symptoms) as the 
dependent variable. Another linear regression was with caregiver emotional empathy measures 
(physiological, behavioral, and self-reported emotional experience to a film depicting suffering) 
as predictors and caregiver mental health (a composite of caregiver depression and anxiety 
symptoms) as the dependent variable. These linear regressions determined whether caregiver 
cognitive empathy or caregiver emotional empathy independently relate to caregiver mental 
health. Analyses included data from 78 caregivers.  

Curvilinear analyses: Curvilinear relationships between caregiver empathy and caregiver 
mental health were examined. Greater caregiver emotional or cognitive empathy could be 
associated with worse mental health if levels of empathy are very high (i.e., being too good at 
recognizing others’ emotions or feeling extremely distressed in the face of others’ distress) or if 
levels of empathy are very low (i.e., not being able to recognize others’ emotions at all or not 
resonating with others’ distress at all). Prior literature suggests that extremely high and low 
levels of cognitive empathy are associated with elevated depression (Tully, Ames, Garcia, & 
Donohue, 2016). Linear regression models including the caregiver empathy term (CE) with 
increasing nth power as the predictors were compared to test for a curvilinear fit with caregiver 
mental health (CMH) as the dependent variable. The model with the lowest Aikaike information 
criterion (AIC) term was considered the best fit for the data (Akaike, 1974). If models showed 
appropriate curvilinear fit, then covariates based on preliminary analyses were added to 
determine if curvilinear fit remains. Analyses included data from 78 caregivers.  

 
Model 1: lm(CMH ~ CE) 
Model 2: lm(CMH ~ CE + CE2) 
Model 3: lm(CMH ~ CE + CE2 + CE3) 
Model 4: lm(CMH ~ CE + CE2 + CE3 + CE4) 
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Hypothesis 1b: The association between caregiver emotional empathy and caregiver mental 
health will be stronger than the association between caregiver cognitive empathy and caregiver 
mental health.  
Rationale: Research on empathy in care providers suggests that greater emotional distance, 
while being aware of another person’s emotions, is better for a care provider’s well-being 
(Ekman & Halpern, 2015). If a caregiver is high understanding others’ emotions and also in 
sharing others’ emotions, having greater emotional empathy may still be worse for mental health 
for the caregiver because greater emotional empathy reduces the emotional distance from 
someone else’s distress.  
Data Analysis: Statistical analyses used R Studio Version 1.0.143. Analysis included covariates 
based on preliminary analyses. A linear regression was conducted with measures of both forms 
of empathy as predictors (i.e., emotional and cognitive) as predictors and caregiver mental health 
as the dependent variable. This determined (a) whether caregiver emotional empathy was a 
stronger predictor (higher standardized coefficient: β) of caregiver mental health than caregiver 
cognitive empathy. Analyses included data from 78 caregivers.  
 
Hypothesis 1c: The relationship between caregiver empathy and caregiver mental health will 
remain significant when accounting for caregiver emotional reactivity or PWD cognitive 
empathy, separately.    
Rationale: The ability to generate an emotional response could influence empathy, and vice 
versa. For example, a person’s tendency to experience greater emotional responses may facilitate 
their ability to behave more empathically because their response helps them understand or feel 
how another person feels. Similarly, one’s empathic ability to know or feel someone else’s 
emotions could influence one’s emotional response because tuning in to others’ emotions may 
make a person feel a larger emotional response. Regardless of whether empathy influences 
emotional reactivity or vice versa, a tendency toward negative emotionality also appears to relate 
to worse caregiver mental health (Brodaty & Donkin, 2009; Safavi et al., 2015; Shim et al., 
2012). Although greater empathy and emotional reactivity may both contribute to worse 
caregiver mental health, caregiver empathy will still be associated with caregiver mental health. 
Furthermore, previous research suggests that PWDs’ impairments in cognitive empathy are 
associated with worse caregiver psychological well-being (Brown et al., 2017). While PWD 
factors in relation to caregiver mental health have been widely examined and established, 
caregivers’ own emotional functioning and resources likely have a stronger relationship to their 
mental health because how caregivers respond to PWD behaviors may be more relevant to their 
psychological health than the problematic PWD behaviors themselves.  
Data Analysis: Statistical analyses used R Studio Version 1.0.143. Measure(s) of caregiver 
empathy that was/were significantly associated with caregiver mental health from Hypotheses 1a 
and 1b were included in analyses for Hypothesis 1c. First, zero order Pearson correlations were 
conducted between caregiver mental health and measures of caregiver emotional reactivity or 
PWD cognitive empathy. Then, analyses were conducted with covariates based on preliminary 
analyses. A linear regression was conducted with caregiver empathy measures and caregiver 
emotional reactivity (physiological, behavioral, and self-reported emotional experience to the 
anticipated startle task) as predictors; physiological, behavioral, and self-reported emotional 
experience to the unanticipated startle task as covariates; and caregiver mental health as the 
dependent variable. Then a separate linear regression was conducted with caregiver empathy 
measures and PWD cognitive empathy (accuracy on the dynamic tracking task) as predictors and 
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caregiver mental health as the dependent variable. Analyses accounting for caregiver emotional 
reactivity included data from 58 caregivers, and analyses accounting for PWD cognitive empathy 
included data from 64 dyads. 
 
Aim 2. To determine whether PWD diagnosis or caregiver gender moderates the 
relationship between caregiver empathy and caregiver mental health.  
 
Hypothesis 2a: The relationship between caregiver empathy and caregiver mental health will be 
stronger for caregivers caring for a person with frontotemporal dementia (FTD) than other kinds 
of neurodegenerative diseases.  
Rationale: Caregivers of PWDs with behavioral symptoms, which are typically seen in FTD, 
tend to fare worse (i.e., greater burden, psychological distress) than caregivers of PWDs with 
primary cognitive or functional symptoms, which are typically seen in Alzheimer’s disease, 
corticobasal syndrome, or progressive supranuclear palsy (Matsumoto et al., 2007; Merrilees et 
al., 2013; Ornstein & Gaugler, 2012; Richard Schulz et al., 1995). Given our limited sample 
sizes for these different diagnostic groups, this analysis was exploratory and focused on our two 
largest groups (FTD: n = 33; Motor: n = 25). We predicted that caregivers who are high in 
empathy and are caring for individuals with FTD would have worse mental health than those 
who are high in empathy and are caring for individuals with motor diagnoses.  
Data Analysis: Statistical analyses used R Studio Version 1.0.143. Measure(s) of caregiver 
empathy that were significantly associated with caregiver mental health from Aim 1 were 
included in this analysis. A diagnosis variable was dummy coded to account for an FTD 
diagnosis (FTD = 1, Motor diseases = -1). A moderation analysis was conducted to examine 
whether the relationship between caregiver emotional empathy and caregiver mental health is 
more positive for an FTD diagnosis than a Motor diagnosis in PWDs, including covariates based 
on preliminary analyses. Analysis included data from 58 dyads.  
 
Hypothesis 2b: The relationship between caregiver empathy and caregiver mental health will be 
stronger for caregivers who are female compared to those who are male.  
Rationale: Previous research on demographic factors that influence caregiver mental health 
outcomes has found that being a female caregiver is associated with greater strain and 
psychological morbidity (Brodaty & Donkin, 2009; Richard Schulz et al., 1995). Caregivers who 
are high in empathy and are female will have worse mental health than those who are high in 
empathy and are male. Given the present study’s limited sample size to examine moderation by 
gender (N = 78), this analysis was exploratory. 
Data Analysis: Statistical analyses used R Studio Version 1.0.143. Measure(s) of caregiver 
empathy that are significantly associated with caregiver mental health from Aim 1 will be 
included in this analysis. A caregiver gender variable was dummy coded (male = 0, female = 1). 
A moderation analysis was conducted to examine whether the relationship between caregiver 
emotional empathy and caregiver mental health is more positive for female caregivers than male 
caregivers, including appropriate covariates based on preliminary analyses. Analysis included 
data from 78 dyads.  
 
Preliminary analyses to determine covariates 
 Because caregiver demographic variables (caregiver age: r = -.19, t = -1.60, p = .11, 95% 
CI [-.41, .05], caregiver gender (0 = male, 1 = female): r = .18, t = 1.48, p = .14, 95% CI [-.06, 
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.40]) were not significantly correlated with caregiver mental health in our sample, they were not 
included as covariates in our analyses.  

Because PWD clinical variables (disease severity: r = .37, t = 3.57, p < .001, 95% CI 
[.17, .55], cognitive impairment: r = -.28, t = -2.50, p = .01, 95% CI [-.47, -.06]) were 
significantly correlated with caregiver mental health in our sample, they were included as 
covariates in our analyses.  
 
Preliminary power analyses 
 Given our relatively limited sample size and multiple measures of predictors (i.e., 
physiological, behavioral, and self-reported emotional experience responses for caregiver 
emotional empathy or emotional reactivity tasks), we conducted preliminary power analyses to 
determine if there was adequate power. With a maximum sample size of 78, a maximum of 7 
predictors (to allow for multiple measures of predictors and covariates), alpha level = .05, and 
medium effect size of f2 = .20 (Cohen, 1988), we computed power at .8. With a minimum sample 
size of 58, a maximum of 7 parameters, alpha level = .05, and medium effect size of f2 = .20, we 
computed power at .62. Thus, our sample size was adequate to detect a medium-sized 
relationship between caregiver empathy and caregiver mental health when data were available 
for all 78 participants.  
However, when including specific measures from certain tasks that are not available for all 78 
participants (e.g., caregiver responses to acoustic startle, PWD empathic accuracy on a dynamic 
tracking task), our sample was underpowered for detecting a medium-sized relationship between 
caregiver empathy and caregiver mental health when accounting for measures of caregiver 
emotional reactivity (n = 58, 7 parameters, alpha level = .05, power = .62) or PWD cognitive 
empathy (n = 64, 7 parameters, alpha level = .05, power = .68).  

For exploratory moderation analyses, the present sample was adequately powered for 
detecting a medium-sized relationship (f2 = .20) between the caregiver gender*caregiver empathy 
term and caregiver mental health (n = 78, 5 parameters, alpha level = .05, power = .80) but 
underpowered for detecting a medium-sized relationship between the PWD diagnosis*caregiver 
empathy term and caregiver mental health (n = 58, 5 parameters, alpha level = .05, power = .70). 
 
 

Results 
 
Relationships between caregiver cognitive empathy and caregiver mental health 

Preliminary zero order Pearson correlations revealed that neither caregiver accuracy on 
the emotion recognition task (r = .13, t = 1.12, p = .27, 95% CI [-.10, .34]) nor on the dynamic 
tracking task (r = -.01, t = -.10, p = .91, 95% CI [-.23, .21]) were related to caregiver mental 
health.  

A linear regression was conducted with measures of caregiver accuracy on the emotion 
recognition task and on the dynamic tracking task entered as predictors, PWD disease severity 
and PWD cognitive functioning as covariates, and caregiver mental health symptoms as the 
dependent variable. Neither accuracy on the emotion recognition task (t = .55, β = .06, p = .59) 
or accuracy on the dynamic tracking task (t = .64, β = .07, p = .52) was related to caregiver 
mental health symptoms.  

Curvilinear analyses were conducted to examine whether caregiver accuracy on either 
task was associated with caregiver mental health symptoms. No measures of caregiver accuracy 
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on either task showed curvilinear fit with caregiver mental health symptoms. That is for both 
tasks, AIC was lowest for linear models (emotion recognition: AIC = 224.05; dynamic tracking: 
AIC = 225.31). 

 
Relationships between caregiver emotional empathy and caregiver mental health 

Preliminary zero order Pearson correlations revealed that caregiver self-reported 
emotional experience to the film of suffering was associated with caregiver mental health 
symptoms, such that greater experience of negative and caring emotions was related to greater 
anxiety and depression symptoms in caregivers (r = .29, t = 2.66, p = .009, 95% CI [.07, .48]). 
See Figure 2. In contrast, caregiver physiological responses (r = -.14, t = -1.24, p = .22, 95% CI 
[-.35, .09]) and facial behavior responses (r = -.07, t = -.61, p = .55, 95% CI [-.29, .16]) to the 
film of suffering were not related to caregiver mental health symptoms.  

A linear regression was conducted with caregiver physiological, facial behavior, and self-
reported emotional experience to the film of suffering entered as predictors, PWD disease 
severity and PWD cognitive functioning as covariates, and caregiver mental health symptoms as 
the dependent variable. Greater experience of negative and caring emotions in caregivers was 
related to greater anxiety and depression symptoms in caregivers (t = 2.80, β = .28, p = .007). 
Caregiver physiological responses (t = -.77, β = -.08, p = .44) and facial behavior responses (t = -
.57, β = -.06, p = .57) to the film of suffering were not related to caregiver mental health 
symptoms.   

Curvilinear analyses were conducted to examine whether each type of response to the 
film of suffering was associated with caregiver mental health symptoms. No measures showed 
curvilinear fit with caregiver mental health symptoms. That is, AIC was lowest for linear models 
(physiological: AIC = 223.23; behavioral: AIC = 224.95; self-reported: AIC = 218.37). 
 
Comparing caregiver empathy relationships with caregiver mental health 

A linear regression was conducted with measures of caregiver cognitive empathy 
(accuracy on the emotion recognition task, accuracy on the dynamic tracking task) and caregiver 
emotional empathy (physiological, facial behavioral, and self-reported emotional experience to 
the film of suffering) as predictors, PWD disease severity and PWD cognitive functioning as 
covariates, and caregiver mental health symptoms as the dependent variable. We found that self-
reported emotional experience to the film of suffering was the only measure associated with 
caregiver mental health symptoms (t = 3.03, β = .31, p = .003), whereas caregiver physiological 
responses to the film of suffering (t = -.85, β = -.09, p = .40), caregiver facial behavior responses 
to the film of suffering (t = -.99, β = -.11, p = .32), caregiver accuracy on the film emotion 
recognition task (t = 1.14, β = .12, p = .26), and caregiver accuracy on the dynamic tracking task 
(t = 1.15, β = .12, p = .25) were not related to caregiver mental health symptoms.  
 
Examining the robustness of the relationship between caregiver emotional empathy and 
caregiver mental health 

To further examine the robustness of the relationship between caregiver emotional 
empathy and caregiver mental health, additional analyses were conducted to account for the 
potential influence of caregiver emotional reactivity or PWD cognitive empathy on this 
relationship.  

Accounting for caregiver emotional reactivity. Preliminary zero order Pearson 
correlations revealed that caregiver physiological responses (r = .07, t = .52, p = .61, 95% CI [-
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.19, .32]), facial behavior responses (r = .20, t = 1.55, p = .13, 95% CI [-.06, .44]), and self-
reported responses (r = .12, t = .92, p = .36, 95% CI [-.14, .37]) to the anticipated startle task 
were not independently related to caregiver mental health symptoms. A linear regression was 
conducted with caregiver self-reported responses to the film of suffering and caregiver 
physiological, behavioral, and self-reported responses to the anticipated startle task as predictors; 
PWD disease severity, PWD cognitive functioning, and caregiver physiological, behavioral, and 
self-reported responses to the unanticipated startle task as covariates; and caregiver mental health 
symptoms as the dependent variable. Caregiver self-reported responses to the film of suffering 
was still associated with caregiver mental health symptoms, such that greater self-reported 
experience of negative and caring emotions to the film of suffering was associated with greater 
caregiver depression and anxiety symptoms (t = 2.40, β = .30, p = .02). Physiological responses 
(t = .53, β = .06, p = .60), facial behavioral responses (t = 1.40, β = .20, p = .17), and self-
reported responses (t = .15, β = .08, p = .57) to the anticipated startle task were not associated 
with caregiver mental health symptoms.   

Accounting for PWD cognitive empathy. A preliminary zero order Pearson correlation 
revealed that PWD accuracy on the dynamic tracking task was not significantly related to 
caregiver mental health symptoms (r = .19, t = -1.56, p = .12, 95% CI [-.41, .05]) but showed a 
positive relationship (albeit insignificant) with caregiver mental health symptoms similar to 
previous findings (i.e., worse accuracy on the dynamic tracking task in PWDs is related to 
greater depression and anxiety in caregivers; Brown et al., 2017). A linear regression was 
conducted with caregiver self-reported responses to the film of suffering and PWD accuracy on 
the dynamic tracking task as predictors, PWD disease severity and PWD cognitive functioning as 
covariates, and caregiver mental health symptoms as the dependent variable. Caregiver self-
reported responses to the film of suffering was still associated with caregiver mental health 
symptoms, such that greater self-reported experience of negative and caring emotions to the film 
of suffering was associated with greater caregiver depression and anxiety symptoms (t = 2.65, β 
= .29, p = .01). PWD accuracy on the dynamic tracking was not related to caregiver mental 
health symptoms (t = .52, β = .06, p = .61).  
 
Moderation of the relationship between caregiver emotional empathy and caregiver mental 
health by PWD diagnosis or caregiver gender   

PWD FTD diagnosis. A linear regression was conducted with caregiver self-reported 
responses to the film of suffering, PWD diagnosis (FTD = 1, Motor diseases = -1), and an 
interaction term (caregiver self-reported responses to the film of suffering x PWD diagnosis) as 
predictors; PWD disease severity and PWD cognitive functioning as covariates; and caregiver 
mental health symptoms as the dependent variable. The interaction term was not associated with 
caregiver mental health symptoms (t = .58, β = .02, p = .57); thus, diagnosis (FTD versus Motor) 
did not moderate the relationship between caregiver self-reported responses to the film of 
suffering and caregiver depression and anxiety symptoms.  

Caregiver gender. A linear regression was conducted with caregiver self-reported 
responses to the film of suffering, caregiver gender (male = 0, female = 1), and an interaction 
term (caregiver self-reported responses to the emotional empathy task x caregiver gender) as 
predictors; PWD disease severity and PWD cognitive functioning as covariates; and caregiver 
mental health symptoms as the dependent variable. The interaction term was not associated with 
caregiver mental health symptoms (t = .74, β = .02, p = .46); thus, caregiver gender did not 
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moderate the relationship between caregiver self-reported responses to the film of suffering and 
caregiver mental health symptoms.  

See Figure 3 for scatterplots between caregiver self-reported responses to the film of 
suffering and caregiver mental health symptoms by diagnosis (FTD vs. Motor) or gender (female 
vs. male).  
 
 

Discussion 
  
 Caregivers of persons with neurodegenerative diseases are at heightened risk for declines 
in mental health as they deal with the burdens and stressors of caring for a loved one with 
progressive decline in functioning (Brodaty & Donkin, 2009; de Vugt & Verhey, 2013; Richard 
Schulz et al., 1995). However, there is significant variability in caregivers’ vulnerability to the 
negative effects of caregiving. Although prior studies have examined PWD factors and caregiver 
demographics, resources, personality, and coping strategies, very few studies have examined 
how individual differences in caregivers’ emotional functioning relates to their own mental 
health. Even fewer studies have measured caregivers’ emotional functioning using laboratory-
based assessments in relation to caregiver mental health (Wells et al., 2019; Wells, Hua, 
Levenson, in prep.). One understudied aspect of emotional functioning in caregivers is empathy, 
which is a core component of interpersonal functioning. When professional caregiver providers 
(e.g., physicians, nurses) have greater cognitive empathy (understanding others’ emotions), they 
tend to experience better psychological and career outcomes (Decety & Fotopoulou, 2014; 
Decety et al., 2014; Gleichgerrcht & Decety, 2013; Halpern, 2003). In contrast, when 
professional care providers have greater emotional empathy (sharing others’ emotions), their 
well-being declines and they are less effective at providing care (Decety & Fotopoulou, 2014; 
Decety et al., 2014). Moreover, one  study found that caregivers who reported having higher 
cognitive empathy have greater life satisfaction, whereas those with reported higher emotional 
empathy have lower life satisfaction (Lee et al., 2001).  

The present study examined objective, laboratory measures of cognitive empathy and 
emotional empathy in caregivers of persons with neurodegenerative diseases in relation to 
caregiver mental health. First, caregivers with greater emotional empathy were expected to have 
worse mental health. Second, caring for a person with FTD diagnosis (compared to a person with 
a Motor diagnosis) or being a female caregiver (compared to being a male caregiver) was 
expected to show a stronger relationship between greater caregiver emotional empathy and worse 
caregiver mental health. By using laboratory measures of empathy, the present study is the first 
study to link laboratory-based measures of empathy in caregivers of persons with 
neurodegenerative disease with caregiver mental health.  

Consistent with the primary hypothesis, results revealed that the more caregivers reported 
experiencing negative and caring emotions to a film of suffering, the more depression and 
anxiety symptoms they reported within a month following the laboratory assessment. 
Importantly, this relationship remained stable regardless of caregiver physiological responses to 
the film, caregiver behavioral responses to the film, caregiver levels of emotional reactivity, or 
levels of cognitive empathy, disease severity, or cognitive functioning in the persons in their 
care. In contrast, measures of caregiver cognitive empathy were not related to caregiver mental 
health. No measures of caregiver empathy showed a curvilinear relationship with caregiver 
mental health. Contrary to the secondary hypotheses, neither PWD diagnosis nor caregiver 
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gender moderated the relationship between caregiver emotional empathy and caregiver mental 
health. 

 
Relationships between empathy and mental health in caregivers 

The current findings suggest emotional empathy as a potential vulnerability to poor 
mental health in caregivers of persons with neurodegenerative disease. Greater emotional 
empathy in caregivers (i.e., reporting more negative and caring emotions in response to others’ 
distress) was associated with higher levels of depression and anxiety symptoms in caregivers. 
Interestingly, only reported emotional experience in response to the film of suffering (but not 
physiological or behavioral responses) were related to caregiver depression and anxiety 
symptoms. Physiological and behavioral responses to the film of suffering actually showed 
negative (albeit insignificant) relationships with caregiver depression and anxiety symptoms (See 
Table 2). Moreover, physiological, behavioral, and self-reported emotional experience were not 
correlated with each other, a finding that has been demonstrated in several other studies (Evers et 
al., 2014; Reisenzein, Studtmann, & Horstmann, 2013). Reporting emotional experience 
encompasses interpretation of the emotionally-relevant context and assigning emotional 
meaning. Although speculative, caregivers who assign others’ distress as relevant to them (i.e., 
requiring a negative and caring emotional response) may have difficulty separating themselves 
from the situation. Thus, over time, as caregivers continue to share in the distress of their loved 
ones, they may experience more depression and anxiety.  

Although prior literature suggests that greater cognitive empathy in professional care 
providers is related to better psychological outcomes by increasing emotional distance, or 
increasing focus on how the distressed other feels instead of sharing in the distress (Cusi, 
MacQueen, Spreng, & McKinnon, 2011; Ekman & Halpern, 2015; Halpern, 2003; Lee et al., 
2001), the present study did not find evidence that greater cognitive empathy was particularly 
beneficial for caregiver mental health, even though most caregivers did well on both cognitive 
empathy tasks (Figure 1). There are multiple ways to interpret this null finding. One possibility 
is that caregivers may not benefit from having high levels of cognitive empathy if they already 
have high levels of emotional empathy. That is, caregivers experiencing greater distress in 
response to others’ distress may not reap the potential benefits of adequate emotional distance or 
accuracy in recognizing others’ emotions, resulting in feeling overwhelmed. Another possibility 
is that we measured recognition of emotions in unknown others, which may not generalize to 
recognition of emotions in their loved ones. Given the long history caregivers share with the 
persons in their care, asking caregivers to accurately recognize the emotions of the persons in 
their care might be a more relevant measure of cognitive empathy. It should be noted that the 
present study’s emotional empathy measures were also in response to unknown others. However, 
it is possible that caregivers may be biased when understanding PWDs’ emotions and that more 
accurate understanding of PWDs’ emotions, specifically, relate to better caregiver mental health. 
To fully understand which aspects of empathy relate to caregiver mental health, future research 
should examine caregiver cognitive empathy and emotional empathy responses to persons in 
their care in relation to caregiver mental health. 

There were no curvilinear relationships between empathy and mental health symptoms in 
the present study. Although findings did not reveal a good fit for curvilinear models, “too little” 
or “too much” emotional or cognitive empathy still may not be beneficial for caregivers. A self-
report study in 201 caregivers found that there was a negative quadratic relationship between 
cognitive empathy and depression and a positive linear relationship between emotional empathy 
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and anxiety; in 187 non-caregivers, positive quadratic relationships were found between 
cognitive empathy and depression, emotional empathy and anxiety, and emotional empathy and 
depression (Jütten, Mark, & Sitskoorn, 2019). These findings suggest that the expected positive 
quadratic relationships between empathy and mental health is less relevant to caregivers. 
Furthermore, it is possible that the present sample did not encompass the full range of 
functioning for emotional and cognitive empathy—the majority of caregivers endorsed negative 
and caring emotions in response to the film and recognized others’ emotions accurately (Figure 
1)— and thus no curvilinear relationship was found between empathy and mental health 
symptoms.     

The present findings build upon studies examining individual differences in vulnerability 
to the negative effects of caregiving by measuring caregivers’ own emotional functioning as it 
relates to caregiver mental health outcomes. Our study also extends the empathy and health 
literature by showing that too much of a ‘good’ thing (i.e., being emotionally empathic) in a 
stressful context (i.e., caring for a loved one with a neurodegenerative disease) may have critical 
negative consequences.  
 
Robustness of emotional empathy 

Accounting for caregiver emotional reactivity or PWD cognitive empathy did not change 
the relationship between caregiver emotional empathy and their mental health. Prior research has 
found that dispositional emotional reactivity and emotional empathy influence each other (Davis, 
1983; Rueckert, Branch, Rueckert, Branch, & Doan, 2011) and that a tendency to experience 
negative emotions may make caregivers more vulnerable to negative mental health outcomes 
(Brodaty & Donkin, 2009; Safavi et al., 2015). The present study suggests that, for caregivers, 
greater emotional empathy responses to others’ distress may be more important for their 
depression and anxiety symptoms than their tendency to have greater responses to negative or 
aversive situations. Measurement of two aspects of emotional functioning (emotional reactivity 
and emotional empathy) in relation to caregiver health helped determine this level of specificity. 
Additionally, a study from our laboratory showed that when caregivers were “receivers” of poor 
cognitive empathy from their PWDs, the caregivers had worse mental health (Brown et al., 
2017). The present study’s findings demonstrate how caregivers’ own capacity for emotional 
empathy, or how they respond to others’ distress, may be more related to their mental health than 
PWD levels of empathy. While research has established that several PWD characteristics 
influence caregiver vulnerability to poor mental health, our study highlights that caregivers’ 
individual differences in empathy may be a more important factor in their vulnerability. 
Regarding moderators, there was no evidence that an FTD diagnosis or caregiver female gender 
moderated the relationship between caregiver emotional empathy and mental health, despite 
what prior research would suggest (Brodaty & Donkin, 2009; De Vugt et al., 2006; Hsieh et al., 
2013; Mourik et al., 2004; Pinquart & Sorensen, 2006).  

The present study was underpowered for detecting a relationship between caregiver 
emotional empathy and mental health when accounting for caregiver emotional reactivity or 
PWD cognitive empathy. The study was also underpowered for detecting a moderating effect for 
PWD diagnosis. Despite the present study’s limited power in detecting the hypothesized finding 
and potential moderating effects, caregiver emotional empathy was strongly associated with 
caregiver mental health. 
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Causality 
Because the present study utilized a cross-sectional design, findings raise important 

questions regarding the direction of influence. In other words, it is impossible to know whether 
caregiver emotional empathy influences caregiver mental health or vice versa. Indeed, similar 
associations between emotional empathy and mental health have been found in research for 
individuals with depression, anxiety, and other forms of psychopathology; individuals with more 
severe psychopathology symptoms show greater emotional empathy tendencies (O’Connor, 
Berry, Weiss, & Gilbert, 2002; Thoma, Schmidt, Juckel, Norra, & Suchan, 2015; Tibi-Elhanany 
& Shamay-Tsoory, 2011) and have trouble effectively regulating their emotional states (Sheppes, 
Suri, & Gross, 2015; Thompson, Uusberg, Gross, & Chakrabarti, 2019). Furthermore, if 
emotional empathy influences mental health, it is unclear whether trait or state levels of 
emotional empathy predict mental health symptoms. Caregivers who have higher trait emotional 
empathy may be particularly vulnerable to the negative effects of caregiving. Alternatively, the 
burdens of caregiving may create a stressful environment, which increases state emotional 
empathy in caregivers beyond their usual trait levels as they become more attuned to others’ 
distress; subsequently, caregivers with increased state emotional empathy may become more 
depressed and anxious. Although emotional empathy and mental health processes are likely 
bidirectional, future research should examine caregiver emotional functioning and caregiver 
mental health longitudinally to elucidate causal influences. 

 
Clinical Implications 

Prior research suggests that optimal empathy allows for enough emotional distance 
between oneself and another’s distress (Ekman & Halpern, 2015) and that too much emotional 
empathy might reduce this emotional distance (Lee et al., 2001). Theoretical and empirical 
evidence on empathy and emotion regulation suggest that emotional responses elicited as a 
function of empathy can be influenced by emotion regulation processes (Thompson et al., 2019; 
Zaki, 2014, 2019). Thus, specific emotion regulation strategies can be employed to reduce 
emotional empathy and increase emotional distance between oneself and another’s distress. For 
example, caregivers might employ cognitive reappraisal, or alter their initial appraisals of the 
situation in a self and other-focused manner, to recalibrate the relevance of the PWDs’ distress to 
themselves (i.e., they are not acting out to punish me; they cannot control their impulses). 
Caregivers might also employ attentional deployment, or control the way they attend to 
emotional cues, by attending to the situation but focusing less on the emotional features of the 
situation (i.e., they are having difficulty with their wheelchair; they want to be moved to the 
bed). It is important to note that the goal of using these emotion regulation strategies is not to 
help caregivers avoid or escape from the PWDs’ suffering, which has been linked to poor 
caregiver health (Cooper et al., 2006), but to help caregivers reduce their negative emotional 
experiences in response to PWDs’ distress. A meta-analysis of caregiver intervention research 
suggests that psychotherapeutic and psychoeducational interventions (more so than reducing 
amount of care provided by caregivers through adult day care, caregiver support groups that 
normalize burden and stress, and interventions to improve the PWD’s memory or activity) 
showed the most consistent short-term effects on reducing caregiver burden and depression 
(Sorensen, Pinquart, & Duberstein, 2002). Future research should consider evaluating specific 
psychotherapeutic interventions that reduce emotional empathy through emotion regulation 
strategies in caregivers of persons with neurodegenerative disease.  
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Intervention studies that enhance cognitive empathy in community samples and health 
care professionals have found improved psychological outcomes such as decreased anxiety, 
depression, and burnout (Barbosa et al., 2013; Birnie, Speca, & Carlson, 2010; Lamothe, 
Rondeau, Malboeuf-Hurtubise, Duval, & Sultan, 2016). However, the present study found no 
evidence that cognitive empathy was associated with caregiver mental health. Although prior 
research indicates that improving cognitive empathy may be beneficial in community samples 
and health care professionals, the present study suggests that cognitive empathy may be a less 
promising intervention target for caregivers.  
 
Strengths and Limitations 
 Strengths of this study include: examining the relationship between laboratory measures 
of caregiver cognitive and emotional empathy in relation to mental health in caregivers; 
including measures of physiological, behavioral, and self-reported emotional experience to 
assess emotional empathy responses; including multiple measures of cognitive empathy using 
dynamic stimuli that captured different aspects of recognizing others’ emotions (accurate 
identification or continuous monitoring of others’ emotions); examination of the strength of the 
relationship between caregivers’ emotional empathy and their mental health when accounting for 
potential confounding measures (i.e., caregiver emotional reactivity and PWD cognitive 
empathy); testing potential moderators; and recruiting a heterogeneous group of PWD diagnoses 
that increases generalizability.  
 Limitations of the study include: using a cross-sectional design that limits ability to 
determine whether greater emotional empathy causes worse mental health in caregivers or vice 
versa; unequal distribution of PWD diagnoses; and lack of generalizability to non-European 
American or non-spousal caregivers. Future longitudinal research with a larger, more diverse 
sample would help remedy these limitations. Specifically, to determine if emotional empathy 
influences mental health in caregivers, an intervention study that decreases emotional empathy 
(by increasing psychological distance from the emotionally-salient situation) in caregivers might 
be valuable.  
 
Conclusions 
 The present study examined the relationships between cognitive and emotional empathy 
and mental health in familial caregivers of persons with neurodegenerative disease. The present 
findings indicate that greater emotional empathy, at the level of self-reported emotional 
experience, in caregivers is associated with worse mental health in caregivers. Poor mental 
health in caregivers has significant costs for caregivers and the persons in their care. For 
example, caregivers have a greater mortality risk as they navigate the burdens and stressors of 
caregiving (Schulz & Beach, 1999), and research has shown that poor mental health in caregivers 
predicts shorter survival in persons with neurodegenerative disease (Lwi et al., 2017). Identifying 
factors that influence caregiver vulnerability to poor mental health can help to identify potential 
intervention targets. By helping caregivers increase emotional distance in response to the distress 
of the person in their care, it may be possible to reduce their mental health problems, thus 
improving quality of life for both caregivers and their loved ones.  

 
 
 
 



 26 

References 
 

Abdollahpour, I., Nedjat, S., & Salimi, Y. (2018). Positive Aspects of Caregiving and Caregiver 
Burden: A Study of Caregivers of Patients With Dementia. Journal of Geriatric Psychiatry 
and Neurology, 31(1), 34–38. https://doi.org/10.1177/0891988717743590 

Akaike, H. (1974). A new look at the statistical model identification. IEEE Transactions on 
Automatic Control, 19(6), 716–723. https://doi.org/10.1109/TAC.1974.1100705 

Alvira, M. C., Risco, E., Cabrera, E., Farré, M., Rahm Hallberg, I., Bleijlevens, M. H. C., … 
Zabalegui, A. (2015). The association between positive-negative reactions of informal 
caregivers of people with dementia and health outcomes in eight European countries: a 
cross-sectional study. Journal of Advanced Nursing, 71(6), 1417–1434. 
https://doi.org/10.1111/jan.12528 

Armstrong, M. J., Litvan, I., Lang, A. E., Bak, T. H., Bhatia, K. P., Borroni, B., … Weiner, W. J. 
(2013). Criteria for the diagnosis of corticobasal degeneration. Neurology, 80(5), 496–503. 
https://doi.org/10.1212/WNL.0b013e31827f0fd1 

Ascher, E. A., Sturm, V. E., Seider, B. H., Holley, S. R., Miller, B. L., & Levenson, R. W. 
(2010). Relationship Satisfaction and Emotional Language in Frontotemporal Dementia and 
Alzheimer Disease Patients and Spousal Caregivers. Alzheimer Disease & Associated 
Disorders, 24(1), 49–55. https://doi.org/10.1097/WAD.0b013e3181bd66a3 

Barbosa, P., Raymond, G., Zlotnick, C., Wilk, J., Toomey, R., & Mitchell, J. (2013). 
Mindfulness-based stress reduction training is associated with greater empathy and reduced 
anxiety for graduate healthcare students. Education for Health (Abingdon, England), 26(1), 
9–14. https://doi.org/10.4103/1357-6283.112794 

Bartlett, M. Y., & Desteno, D. (2006). Gratitude and Prosocial Behavior Helping When It Costs 
You. Psychological Science, 17(4), 318–325. Retrieved from 
https://journals.sagepub.com/doi/pdf/10.1111/j.1467-9280.2006.01705.x 

Beach, S. R., & Schulz, R. (2017). Family Caregiver Factors Associated with Unmet Needs for 
Care of Older Adults. Journal of the American Geriatrics Society, 65(3), 560–566. 
https://doi.org/10.1111/jgs.14547 

Beadle, J. N., Sheehan, A. H., Dahlben, B., & Gutchess, A. H. (2013). Aging, Empathy, and 
Prosociality. Journals of Gerontology, Series B: Psychological Sciences and Social 
Sciences, 70(210), 213–222. https://doi.org/10.1093/geronb/gbt091 

Beck, A. T., Epstein, N., Brown, G., & Steer, R. A. (1988). An inventory for measuring clinical 
anxiety: Psychometric properties. Journal of Consulting and Clinical Psychology, 56(6), 
893–897. https://doi.org/10.1037/0022-006X.56.6.893 

Beekman, A. T. F., Deeg, D. J. H., Van Limbeek, J., Braam, A. W., De Vries, M. Z., & Van 
Tilburg, W. (1997). Criterion validity of the Center for Epidemiologic Studies Depression 
scale (CES-D): results from a community-based sample of older subjects in the 
Netherlands. Psychological Medicine (Vol. 27). Cambridge University Press BRIEF 
COMMUNICATION. Retrieved from 
http://dare.ubvu.vu.nl/bitstream/handle/1871/23024/117517.pdf?sequence=1 

Berg, L., McKeel, D. W., Miller, J. P., Baty, J., & Morris, J. C. (1993). Neuropathological 
indexes of Alzheimer’s disease in demented and nondemented persons aged 80 years and 
older. Archives of Neurology, 50(4), 349–358. Retrieved from 
http://www.ncbi.nlm.nih.gov/pubmed/8460956 

Birnie, K., Speca, M., & Carlson, L. E. (2010). Exploring self-compassion and empathy in the 



 27 

context of mindfulness-based stress reduction (MBSR). Stress and Health, 26(5), 359–371. 
https://doi.org/10.1002/smi.1305 

Blatt, B., Lelacheur, S. F., Galinsky, A. D., Simmens, S. J., & Greenberg, L. (2010). Does 
perspective-taking increase patient satisfaction in medical encounters? Academic Medicine, 
85(9), 1445–1452. https://doi.org/10.1097/ACM.0b013e3181eae5ec 

Brodaty, H., & Donkin, M. (2009). Family caregivers of people with dementia. Dialogues in 
Clinical Neuroscience, 11(2), 217–228. Retrieved from 
http://www.ncbi.nlm.nih.gov/pubmed/19585957 

Brown, C. L., Lwi, S. J., Goodkind, M. S., Rankin, K. P., Merrilees, J., Miller, B. L., & 
Levenson, R. W. (2017). Empathic accuracy deficits in patients with neurodegenerative 
disease: Association with caregiver depression. The American Journal of Geriatric 
Psychiatry, 1–10. https://doi.org/10.1016/j.jagp.2017.10.012 

Budka, H., Aguzzi, A., Brown, P., Brucher, J., Bugiani, O., Gullotta, F., … Weller, R. O. (1995). 
Neuropathological Diagnostic Criteria for Creutzfeldt-Jakob Disease (CJD) and Other 
Human Spongiform Encephalopathies (Prion Diseases). Brain Pathology, 5(4), 459–466. 
https://doi.org/10.1111/J.1750-3639.1995.TB00625.X 

Burke, W. J., Miller, J. P., Rubin, E. H., Morris, J. C., Coben, L. A., Duchek, J., … Berg, L. 
(1988). Reliability of the Washington University Clinical Dementia Rating. Archives of 
Neurology, 45(1), 31–32. https://doi.org/10.1001/archneur.1988.00520250037015 

Canli, T., & Lesch, K. P. (2007). Long story short: The serotonin transporter in emotion 
regulation and social cognition. Nature Neuroscience, 10(9), 1103–1109. 
https://doi.org/10.1038/nn1964 

Chen, K.-H., Wells, J. L., Otero, M. C., Lwi, S. J., Haase, C. M., & Levenson, R. W. (2017). 
Greater Experience of Negative Non-Target Emotions by Patients with Neurodegenerative 
Diseases Is Related to Lower Emotional Well-Being in Caregivers. Dement Geriatr Cogn 
Disord, 44, 245–255. https://doi.org/10.1159/000481132 

Cohen, J. (1988). Statistical power analysis for the behavioral sciences. Statistical Power 
Analysis for the Behavioral Sciences. https://doi.org/10.1234/12345678 

Coope, B., Ballard, C., Saad, K., Patel, A., Bentham, P., Bannister, C., … Wilcock, G. (1995). 
The prevalence of depression in the carers of dementia sufferers. International Journal of 
Geriatric Psychiatry, 10(3), 237–242. https://doi.org/10.1002/gps.930100310 

Cooper, C., Balamurali, T. B. S., & Livingston, G. (2006). A systematic review of the prevalence 
and covariates of anxiety in caregivers of people with dementia. International 
Psychogeriatric Association, 19(2), 175–195. https://doi.org/10.1017/S1041610206004297 

Cuijpers, P. (2005). Depressive disorders in caregivers of dementia patients: A systematic 
review. Aging and Mental Health, 9(4), 325–330. 
https://doi.org/10.1080/13607860500090078 

Cusi, A. M., MacQueen, G. M., Spreng, R. N., & McKinnon, M. C. (2011). Altered empathic 
responding in major depressive disorder: Relation to symptom severity, illness burden, and 
psychosocial outcome. Psychiatry Research, 188(2), 231–236. 
https://doi.org/10.1016/j.psychres.2011.04.013 

Davis, M. H. (1983). The effects of dispositional empathy on emotional reactions and helping: A 
multidimensional approach. Journal of Personality, 51(2), 167–184. Retrieved from 
https://onlinelibrary.wiley.com/doi/pdf/10.1111/j.1467-6494.1983.tb00860.x 

Davis, M. H., Hull, J. G., Young, R. D., & Warren, G. G. (1987). Emotional Reactions to 
Dramatic Film Stimuli: The Influence of Cognitive and Emotional Empathy. Journal of 



 28 

Personality and Social Psychology, 52(1), 126–133. https://doi.org/10.1037/0022-
3514.52.1.126 

Davis, M. H., & Oathout, H. A. (1987). Maintenance of Satisfaction in Romantic Relationships: 
Empathy and Relational Competence. Journal of Personality and Social Psychology, 53(2), 
397–410. https://doi.org/10.1016/j.chb.2007.01.014 

De Vugt, M. E., Riedijk, S. R., Aalten, P., Tibben, A., Van Swieten, J. C., & Verhey, F. R. J. J. 
(2006). Impact of behavioural problems on spousal caregivers: A comparison between 
Alzheimer’s disease and frontotemporal dementia. Dementia and Geriatric Cognitive 
Disorders, 22(1), 35–41. https://doi.org/10.1159/000093102 

de Vugt, M. E., & Verhey, F. R. J. J. (2013). The impact of early dementia diagnosis and 
intervention on informal caregivers. Progress in Neurobiology, 110, 54–62. 
https://doi.org/10.1016/J.PNEUROBIO.2013.04.005 

Decety, J., & Fotopoulou, A. (2014). Why empathy has a beneficial impact on others in 
medicine: unifying theories. Frontiers in Behavioral Neuroscience, 8, 457. 
https://doi.org/10.3389/fnbeh.2014.00457 

Decety, J., & Jackson, P. L. (2006). A Social-Neuroscience Perspective on Empathy. Current 
Directions in Psychological Science, 15(2), 54–58. Retrieved from 
http://www.jstor.org/stable/20183076 

Decety, J., Smith, K. E., Norman, G. J., & Halpern, J. (2014). A social neuroscience perspective 
on clinical empathy. World Psychiatry, 13(3), 233–237. https://doi.org/10.1002/wps.20146 

Dowling, G. A., Merrilees, J., Mastick, J., Chang, V. Y., Hubbard, E., & Tedlie Moskowitz, J. 
(2013). Life Enhancing Activities for Family Caregivers of People With Frontotemporal 
Dementia. Alzheimer Disease & Associated Disorders, 28(2), 175–181. Retrieved from 
www.alzheimerjournal.com 

Ekman, E., & Halpern, J. (2015). Professional Distress and Meaning in Health Care: Why 
Professional Empathy Can Help. Social Work in Health Care, 54(7), 633–650. 
https://doi.org/10.1080/00981389.2015.1046575 

Elliott, R., Bohart, A. C., Watson, J. C., & Murphy, D. (2018). Therapist Empathy and Client 
Outcome: An Updated Meta-analysis. Psychotherapy, 28, 399–410. 

Evers, C., Hopp, H., Gross, J. J., Fischer, A. H., Manstead, A. S. R., & Mauss, I. B. (2014). 
Emotion response coherence: A dual-process perspective. Biological Psychology, 98, 43–
49. https://doi.org/10.1016/j.biopsycho.2013.11.003 

Figley, C. R. (2011). The Empathic Response in Clinical Practice: Antecedents and 
Consequences. In Empathy (pp. 262–273). The MIT Press. 
https://doi.org/10.7551/mitpress/9780262016612.003.0015 

Folstein, M. F., Folstein, S. E., & McHugh, P. R. (1975). Mini-Mental State: A practice method 
for grading the cognitive state of patients for the clinician. J Psychiatr Res, 12(3), 189–198. 

Furnham, A., & Henderson, M. (1982). The good, the bad and the mad: Response bias in self-
report measures. Personality and Individual Differences, 3(3), 311–320. 
https://doi.org/10.1016/0191-8869(82)90051-4 

Fydrich, T., Dowdall, D., & Chambless, D. L. (1992). Reliability and validity of the beck anxiety 
inventory. Journal of Anxiety Disorders, 6(1), 55–61. https://doi.org/10.1016/0887-
6185(92)90026-4 

Gleichgerrcht, E., & Decety, J. (2013). Empathy in clinical practice: how individual dispositions, 
gender, and experience moderate empathic concern, burnout, and emotional distress in 
physicians. PloS One, 8(4), e61526. https://doi.org/10.1371/journal.pone.0061526 



 29 

Goodkind, M. S., Sollberger, M., Gyurak, A., Rosen, H. J., Rankin, K. P., Miller, B., & 
Levenson, R. (2012). Tracking emotional valence: The role of the orbitofrontal cortex. 
Human Brain Mapping, 33(4), 753–762. https://doi.org/10.1002/hbm.21251 

Goodkind, M. S., Sturm, V. E., Ascher, E. A., Shdo, S. M., Miller, B. L., Rankin, K. P., & 
Levenson, R. W. (2015). Emotion recognition in frontotemporal dementia and Alzheimer’s 
disease: A new film-based assessment. Emotion (Washington, D.C.), 15(4), 416–427. 
https://doi.org/10.1037/a0039261 

Gorno-Tempini, M. L., Hillis, A. E., Weintraub, S., Kertesz, A., Mendez, M., Cappa, S. F., … 
Grossman, M. (2011). Classification of primary progressive aphasia and its variants. 
Neurology, 76, 1–10. 

Gross, J. J. (2015). Emotion Regulation: Current Status and Future Prospects. Psychological 
Inquiry, 26(1), 1–26. https://doi.org/10.1080/1047840X.2014.940781 

Gross, J. J., & Levenson, R. W. (1993). Emotional Suppression: Physiology, Self-Report, and 
Expressive Behavior. Journal of Personality and Social Psychology, 64(6), 970–986. 

Haase, C. M., Holley, S. R., Bloch, L., Verstaen, A., & Levenson, R. W. (2016). Interpersonal 
emotional behaviors and physical health: A 20-year longitudinal study of long-term married 
couples. Emotion, 16(7), 965–977. https://doi.org/10.1037/a0040239 

Halpern, J. (2001). From detached concern to empathy : humanizing medical practice. Oxford 
University Press. 

Halpern, J. (2003). What is clinical empathy? Journal of General Internal Medicine, 18(8), 670–
674. https://doi.org/10.1046/J.1525-1497.2003.21017.X 

Haringsma, R., Engels, G. I., Beekman, A. T. F., & Spinhoven, P. (2004). The criterion validity 
of the Center for Epidemiological Studies Depression Scale (CES-D) in a sample of self-
referred elders with depressive symptomatology. International Journal of Geriatric 
Psychiatry, 19(6), 558–563. https://doi.org/10.1002/gps.1130 

Hein, G., & Singer, T. (2008). I feel how you feel but not always: the empathic brain and its 
modulation. Current Opinion in Neurobiology, 18(2), 153–158. 
https://doi.org/10.1016/j.conb.2008.07.012 

Hojat, M., Louis, D. Z., Markham, F. W., Wender, R., Rabinowitz, C., & Gonnella, J. S. (2011). 
Physicians’ empathy and clinical outcomes for diabetic patients. Academic Medicine, 86(3), 
359–364. https://doi.org/10.1097/ACM.0b013e3182086fe1 

Hsieh, S., Irish, M., Daveson, N., Hodges, J. R., Piguet, O., & Psych, L. (2013). When One 
Loses Empathy: Its Effect on Carers of Patients With Dementia. Journal of Geriatric 
Psychiatry and Neurology, 26(3), 174–184. https://doi.org/10.1177/0891988713495448 

Hua, A. Y., Wells, J. L., Haase, C. M., Chen, K.-H., Rosen, H. J., Miller, B. L., & Levenson, R. 
W. (2019). Evaluating Patient Brain and Behavior Pathways to Caregiver Health in 
Neurodegenerative Diseases. Dementia and Geriatric Cognitive Disorders, 1650, 42–54. 
https://doi.org/10.1159/000495345 

Huntington, B., & Kuhn, N. (2003). Communication gaffes: a root cause of malpractice claims. 
Proceedings (Baylor University Medical Center), 16(2), 157–161; discussion 161. 
Retrieved from http://www.ncbi.nlm.nih.gov/pubmed/16278732 

Hysek, C. M., Schmid, Y., Simmler, L. D., Domes, G., Heinrichs, M., Eisenegger, C., … Liechti, 
M. E. (2014). MDMA enhances emotional empathy and prosocial behavior. Social 
Cognitive and Affective Neuroscience, 9(11), 1645–1652. 
https://doi.org/10.1093/scan/nst161 

Ickes, W. J. (1997). Empathic Accuracy. New York, NY: Guilford Press. 



 30 

Jütten, L. H., Mark, R. E., & Sitskoorn, M. M. (2019). Empathy in informal dementia caregivers 
and its relationship with depression, anxiety, and burden. International Journal of Clinical 
and Health Psychology, 19(1), 12–21. https://doi.org/10.1016/j.ijchp.2018.07.004 

Klockgether, T. (2010). Sporadic ataxia with adult onset: classification and diagnostic criteria. 
The Lancet Neurology, 9(1), 94–104. https://doi.org/10.1016/S1474-4422(09)70305-9 

Kolanowski, A. M., Fick, D., Waller, J. L., & Shea, D. (2004). Spouses of Persons with 
Dementia: Their Healthcare Problems, Utilization, and Costs. Research in Nursing and 
Health, 27, 296–306. https://doi.org/10.1002/nur.20036 

Krasner, M. S., Epstein, R. M., Beckman, H., Suchman, A. L., Chapman, B., Mooney, C. J., & 
Quill, T. E. (2009). Association of an Educational Program in Mindful Communication 
With Burnout, Empathy, and Attitudes Among Primary. Journal of the American Medical 
Association, 302(12), 1284–1293. 

Kumfor, F., & Piguet, O. (2012). Disturbance of emotion processing in frontotemporal dementia: 
A synthesis of cognitive and neuroimaging findings. Neuropsychology Review, 22(3), 280–
297. https://doi.org/10.1007/s11065-012-9201-6 

Kurtz, R. R., & Grummon, D. L. (1972). Different approaches to the measurement of therapist 
empathy and their relationship to therapy outcomes. Journal of Consulting and Clinical 
Psychology, 39(1), 106–115. https://doi.org/10.1037/h0033190 

Lamm, C., Decety, J., & Singer, T. (2011). Meta-analytic evidence for common and distinct 
neural networks associated with directly experienced pain and empathy for pain. 
NeuroImage, 54(3), 2492–2502. https://doi.org/10.1016/j.neuroimage.2010.10.014 

Lamothe, M., Rondeau, É., Malboeuf-Hurtubise, C., Duval, M., & Sultan, S. (2016). Outcomes 
of MBSR or MBSR-based interventions in health care providers: A systematic review with 
a focus on empathy and emotional competencies. Complementary Therapies in Medicine, 
24, 19–28. https://doi.org/10.1016/j.ctim.2015.11.001 

Lee, H. S., Brennan, P. F., & Daly, B. J. (2001). Relationship of empathy to appraisal, 
depression, life satisfaction, and physical health in informal caregivers of older adults. 
Research in Nursing and Health, 24(1), 44–56. https://doi.org/10.1002/1098-
240X(200102)24:1<44::AID-NUR1006>3.0.CO;2-S 

Levenson, R. W., Ascher, E., Goodkind, M., McCarthy, M., Sturm, V., & Werner, K. (2008). 
Laboratory testing of emotion and frontal cortex. Handbook of Clinical Neurology, 
88(1993), 489–498. https://doi.org/10.1016/S0072-9752(07)88025-0 

Levenson, R. W., & Ruef, A. M. (1992). Empathy: A Physiological Substrate. Journal of 
Personality and Social Psychology, 63(2), 234–246. https://doi.org/10.1037/0022-
3514.63.2.234 

Likowski, K. U., Mühlberger, A., Gerdes, A. B. M., Wieser, M. J., Pauli, P., & Weyers, P. 
(2012). Facial mimicry and the mirror neuron system: simultaneous acquisition of facial 
electromyography and functional magnetic resonance imaging. Frontiers in Human 
Neuroscience, 6(July), 1–10. https://doi.org/10.3389/fnhum.2012.00214 

Litvan, I., Agid, Y., Calne, D., Campbell, G., Dubois, B., Duvoisin, R. C., … Zee, D. S. (1996). 
Clinical research criteria for the diagnosis of progressive supranuclear palsy (Steele-
Richardson-Olszewski syndrome): report of the NINDS-SPSP international workshop. 
Neurology, 47(1), 1–9. https://doi.org/10.1212/WNL.47.1.1 

Lwi, S. J., Casey, J. J., Verstaen, A., Connelly, D. E., Merrilees, J., & Levenson, R. W. (2018). 
Genuine Smiles by Patients During Marital Interactions are Associated with Better 
Caregiver Mental Health. The Journals of Gerontology: Series B, 00(00), 1–13. 



 31 

https://doi.org/10.1093/geronb/gbx157 
Lwi, S. J., Ford, B. Q., Casey, J. J., Miller, B. L., & Levenson, R. W. (2017). Poor caregiver 

mental health predicts mortality of patients with neurodegenerative disease. Proceedings of 
the National Academy of Sciences of the United States of America, 114(28), 201701597. 
https://doi.org/10.1073/pnas.1701597114 

Marsh, A. A. (2018). The neuroscience of empathy. Current Opinion in Behavioral Sciences, 19, 
110–115. https://doi.org/10.1016/j.cobeha.2017.12.016 

Matsumoto, N., Ikeda, M., Fukuhara, R., Shinagawa, S., Ishikawa, T., Mori, T., … Tanabe, H. 
(2007). Caregiver burden associated with behavioral and psychological symptoms of 
dementia in elderly people in the local community. Dementia and Geriatric Cognitive 
Disorders, 23(4), 219–224. https://doi.org/10.1159/000099472 

McKeith, I. (2004). Dementia with Lewy bodies. Dialogues in Clinical Neuroscience, 6(3), 333–
341. Retrieved from http://www.ncbi.nlm.nih.gov/pubmed/22033743 

McKhann, G., Knopman, D. S., Chertkow, H., Hymann, B., Jack, C. R., Kawas, C., … Phelphs, 
C. (2011). The diagnosis of dementia due to Alzheimer’s disease: Recommendations from 
the National Institute on Aging- Alzheimer’s Association workgroups on diagnostic 
guidelines for Alzheimer’s disease. Alzheimers Dementia, 7(3), 263–269. 
https://doi.org/10.1016/j.jalz.2011.03.005.The 

Merrilees, J., Dowling, G. A., Hubbard, E., Mastick, J., Ketelle, R., & Miller, B. L. (2013). 
Characterization of apathy in persons with frontotemporal dementia and the impact on 
family caregivers. Alzheimer Disease and Associated Disorders, 27(1), 62–67. 
https://doi.org/10.1097/WAD.0b013e3182471c54 

Morelli, S. A., Lieberman, M. D., & Zaki, J. (2015). The emerging study of positive empathy. 
Social and Personality Psychology Compass, 9(2), 57–68. 
https://doi.org/10.1111/spc3.12157 

Morelli, S. A., Ong, D. C., Makati, R., Jackson, M. O., & Zaki, J. (2017). Empathy and well-
being correlate with centrality in different social networks. Proceedings of the National 
Academy of Sciences, 114(37), 9843–9847. https://doi.org/10.5281/zenodo.821788 

Morris, J. C. (1993). The Clinical Dementia Rating (CDR): current version and scoring rules. 
Neurology, 43(11), 2412–2414. Retrieved from 
http://www.ncbi.nlm.nih.gov/pubmed/8232972 

Morris, J. C. (1997). Clinical dementia rating: a reliable and valid diagnostic and staging 
measure for dementia of the Alzheimer type. International Psychogeriatrics, 9 Suppl 1, 
173–176; discussion 177-178. https://doi.org/10.1017/S1041610297004870 

Mourik, J. C., Rosso, S. M., Niermeijer, M. F., Duivenvoorden, H. J., Van Swieten, J. C., & 
Tibben, A. (2004). Frontotemporal Dementia: Behavioral Symptoms and Caregiver 
Distress. Dementia and Geriatric Cognitive Disorders, 18, 299–306. 
https://doi.org/10.1159/000080123 

Neumann, D. L., Chan, R. C. K., Boyle, G. J., Wang, Y., & Rae Westbury, H. (2015). Measures 
of Empathy: Self-Report, Behavioral, and Neuroscientific Approaches. Measures of 
Personality and Social Psychological Constructs. Academic Press. 
https://doi.org/10.1016/B978-0-12-386915-9.00010-3 

Neumann, D., & Zupan, B. (2018). Empathic Responses to Affective Film Clips Following Brain 
Injury and the Association With Emotion Recognition Accuracy. Archives of Physical 
Medicine and Rehabilitation. https://doi.org/10.1016/J.APMR.2018.07.431 

O’Bryant, S. E., Humphreys, J. D., Smith, G. E., Ivnik, R. J., Graff-Radford, N. R., Peterson, R. 



 32 

C., & Lucas, J. A. (2008). Detecting Dementia with the Mini-Mental State Examination 
(MMSE) in Highly Educated Individuals. Archives of Neurology, 65(7), 963–967. 
https://doi.org/10.1001/archneur.65.7.963.Detecting 

O’Bryant, S. E., Waring, S. C., Cullum, C. M., Hall, J., Lacritz, L., Massman, P. J., … Doody, R. 
(2008). Staging Dementia Using Clinical Dementia Rating Scale Sum of Boxes Scores. 
Archives of Neurology, 65(8), 1091. https://doi.org/10.1001/archneur.65.8.1091 

O’Connor, L. E., Berry, J. W., Weiss, J., & Gilbert, P. (2002). Guilt, fear, submission, and 
empathy in depression. Journal of Affective Disorders, 71(1–3), 19–27. 
https://doi.org/10.1016/S0165-0327(01)00408-6 

Ornstein, K., & Gaugler, J. E. (2012). The problem with “problem behaviors”: a systematic 
review of the association between individual patient behavioral and psychological 
symptoms and caregiver depression and burden within the dementia patient–caregiver dyad. 
International Psychogeriatrics, 24(10), 1536–1552. 
https://doi.org/10.1017/S1041610212000737 

Otero, M. C., & Levenson, R. W. (2017). Lower Visual Avoidance in Dementia Patients Is 
Associated with Greater Psychological Distress in Caregivers. Dementia and Geriatric 
Cognitive Disorders, 43(5–6), 247–258. https://doi.org/10.1159/000468146 

Pinquart, M., & Sorensen, S. (2006). Gender Differences in Caregiver Stressors, Social 
Resources, and Health: An Updated Meta-Analysis. The Journals of Gerontology Series B: 
Psychological Sciences and Social Sciences, 61(1), P33–P45. 
https://doi.org/10.1093/geronb/61.1.P33 

Preston, S. D., & de Waal, F. B. (2002). Empathy: Its ultimate and proximate bases. Behavioral 
and Brain Sciences, 25(1), 1–72. https://doi.org/10.1017/S0140525X02230010 

Prince, M., Bryce, R., Albanese, E., Wimo, A., Ribeiro, W., & Ferri, C. P. (2013). The global 
prevalence of dementia: A systematic review and metaanalysis. 
https://doi.org/10.1016/j.jalz.2012.11.007 

Radloff, L. S. (1977). A self-report depression scale for research in the general population. 
Applied Psychological Measurement, 1(3), 385–401. 
https://doi.org/10.1177/014662167700100306 

Rakel, D. P., Hoeft, T. J., Barrett, B. P., Chewning, B. A., Craig, B. M., & Niu, M. (2009). 
Practitioner empathy and the duration of the common cold. Family Medicine, 41(7), 494–
501. Retrieved from http://www.ncbi.nlm.nih.gov/pubmed/19582635 

Rankin, K. P., Kramer, J. H., & Miller, B. L. (2005). Patterns of cognitive and emotional 
empathy in frontotemporal lobar degeneration. Cognitive and Behavioral Neurology, 18(1), 
28–36. https://doi.org/10.1097/01.wnn.0000152225.05377.ab 

Rascovsky, K., Hodges, J. R., Knopman, D., Mendez, M. F., Kramer, J. H., Neuhaus, J., … 
Miller, B. L. (2011). Sensitivity of revised diagnostic criteria for the behavioural variant of 
frontotemporal dementia. Brain, 134(9), 2456–2477. https://doi.org/10.1093/brain/awr179 

Reisenzein, R., Studtmann, M., & Horstmann, G. (2013). Coherence between Emotion and 
Facial Expression: Evidence from Laboratory Experiments. Emotion Review, 5(1), 16–23. 
https://doi.org/10.1177/1754073912457228 

Riaz, N., Wolden, S. L., Gelblum, D. Y., & Eric, J. (2016). Recent Advances in Laboratory 
Assessment of Emotion Regulation, 118(24), 6072–6078. 
https://doi.org/10.1002/cncr.27633.Percutaneous 

Riedijk, S. R., De Vugt, M. E., Duivenvoorden, H. J., Niermeijer, M. F., van Swieten, J. C., 
Verhey, F. R. J., & Tibben, A. (2006). Caregiver Burden, Health-Related Quality of Life 



 33 

and Coping in Dementia Caregivers: A Comparison of Frontotemporal Dementia and 
Alzheimer’s Disease. Dementia and Geriatric Cognitive Disorders, 22(5–6), 405–412. 
https://doi.org/10.1159/000095750 

Rosen, H. J., Perry, R. J., Murphy, J., Kramer, J. H., Mychack, P., Schuff, N., … Miller, B. L. 
(2002). Emotion comprehension in the temporal variant of frontotemporal dementia. Brain, 
125(Pt 10), 2286–2295. https://doi.org/Thesis_references-Converted #24; Used to be #1126 

Rueckert, L., Branch, B., & Doan, T. (2011). Are Gender Differences in Empathy Due to 
Differences in Emotional Reactivity? Psychology, 2(6), 574–578. 
https://doi.org/10.4236/psych.2011.26088 

Rueckert, L., Branch, B., Rueckert, L., Branch, B., & Doan, T. (2011). Are Gender Differences 
in Empathy Due to Differences in Emotional Reactivity ? Are Gender Differences in 
Empathy Due to Differences in Emotional Reactivity ?, 574–578. 
https://doi.org/10.4236/psych.2011.26088 

Ruef, A. M., & Levenson, R. W. (2007). Continuous measurement of emotion: The affect rating 
dial. (J. A. Coan & J. J. B. Allen, Eds.), The Handbook of Emotion Elicitation and 
Assessment. New York: Oxford University Press. 

Safavi, R., Berry, K., & Wearden, A. (2015). Expressed Emotion in relatives of persons with 
dementia: a systematic review and meta-analysis. Aging & Mental Health, 21(2), 113–124. 
https://doi.org/10.1080/13607863.2015.1111863 

Schulz, R, & Beach, S. R. (1999). Caregiving as a risk factor for mortality: the Caregiver Health 
Effects Study. The Journal of the American Medical Association, 282(23), 2215–2219. 
https://doi.org/10.1001/282.23.2215 

Schulz, Richard, O’brien, A. T., Bookwala, J., & Fleissner, K. (1995). Psychiatric and Physical 
Morbidity Effects of Dementia Caregiving: Prevalence, Correlates, and Causes. The 
Gerontologist, 35(6), 771–791. Retrieved from 
https://academic.oup.com/gerontologist/article-abstract/35/6/771/610151 

Seeley, W. W., Crawford, R. K., Zhou, J., Miller, B. L., & Greicius, M. D. (2009). 
Neurodegenerative diseases target large-scale human brain networks. Neuron, 62(1), 42–52. 
https://doi.org/10.1016/j.neuron.2009.03.024 

Sheppes, G., Suri, G., & Gross, J. J. (2015). Emotion regulation and psychopathology. Annual 
Review of Clinical Psychology, 11, 379–405. https://doi.org/10.4324/9781410610898 

Shim, B., Barroso, J., & Davis, L. L. (2012). A comparative qualitative analysis of stories of 
spousal caregivers of people with dementia: Negative, ambivalent, and positive experiences. 
International Journal of Nursing Studies, 49(2), 220–229. 
https://doi.org/10.1016/J.IJNURSTU.2011.09.003 

Singer, T., & Lamm, C. (2009). The Social Neuroscience of Empathy. Annals of the New York 
Academy of Sciences, 1156(1), 81–96. https://doi.org/10.1111/j.1749-6632.2009.04418.x 

Singer, T., Seymour, B., O’Doherty, J., Kaube, H., Dolan, R. J., & Frith, C. D. (2004). Empathy 
for Pain Involves the Affective but not Sensory Components of Pain. Science, 303, 1157–
1162. https://doi.org/10.1126/science.1094645 

Sorensen, S., Pinquart, M., & Duberstein, P. (2002). How Effective Are Interventions With 
Caregivers? An Updated Meta-Analysis. The Gerontologist, 42(3), 356–372. 
https://doi.org/10.1093/geront/42.3.356 

Steer, R. A., & Beck, A. T. (1997). Beck Anxiety Inventory. In Evaluating stress:  A book of 
resources. (pp. 23–40). Lanham,  MD,  US, MD,  US: Scarecrow Education. 

Sturm, V. E., Rosen, H. J., Allison, S., Miller, B. L., & Levenson, R. W. (2006). Self-conscious 



 34 

emotion deficits in frontotemporal lobar degeneration. Brain, 129(9), 2508–2516. 
https://doi.org/10.1093/brain/awl145 

Sturm, Virginia E., Sible, I. J., Datta, S., Hua, A. Y., Perry, D. C., Kramer, J. H., … Rosen, H. J. 
(2018). Resting parasympathetic dysfunction predicts prosocial helping deficits in 
behavioral variant frontotemporal dementia. Cortex, 109, 141–155. 
https://doi.org/10.1016/j.cortex.2018.09.006 

Sturm, Virginia E, Perry, D. C., Wood, K., Hua, A. Y., Alcantar, O., Datta, S., … Kramer, J. H. 
(2017). Prosocial deficits in behavioral variant frontotemporal dementia relate to reward 
network atrophy. Brain and Behavior, 7, 1–14. https://doi.org/10.1002/brb3.807 

Sun, Y.-B., Wang, Y.-Z., Wang, J.-Y., & Luo, F. (2015). Emotional mimicry signals pain 
empathy as evidenced by facial electromyography. Scientific Reports, 5, 16988. 
https://doi.org/10.1038/srep16988 

Sze, J. A., Goodkind, M. S., Gyurak, A., & Levenson, R. W. (2012). Aging and emotion 
recognition: not just a losing matter. Psychology and Aging, 27(4), 940–950. 
https://doi.org/10.1037/a0029367 

Sze, J. A., Gyurak, A., Goodkind, M. S., & Levenson, R. W. (2012). Greater emotional empathy 
and prosocial behavior in late life. Emotion (Washington, D.C.), 12(5), 1129–1140. 
https://doi.org/10.1037/a0025011 

Thoma, P., Schmidt, T., Juckel, G., Norra, C., & Suchan, B. (2015). Nice or effective? Social 
problem solving strategies in patients with major depressive disorder. Psychiatry Research, 
228(3), 835–842. https://doi.org/10.1016/j.psychres.2015.05.015 

Thompson, N. M., Uusberg, A., Gross, J. J., & Chakrabarti, B. (2019). Empathy and emotion 
regulation: An integrative account. Progress in Brain Research (1st ed., Vol. 247). Elsevier 
B.V. https://doi.org/10.1016/bs.pbr.2019.03.024 

Tibi-Elhanany, Y., & Shamay-Tsoory, S. G. (2011). Social cognition in social anxiety: First 
evidence for increased empathic abilities. Israel Journal of Psychiatry and Related 
Sciences, 48(2), 98–106. 

Tombaugh, T. N., & McIntyre, N. J. (1992). The Mini-Mental State Examination: A 
Comprehensive Review. Journal of the American Geriatrics Society, 40(9), 922–935. 
https://doi.org/10.1111/j.1532-5415.1992.tb01992.x 

Tully, E. C., Ames, A. M., Garcia, S. E., & Donohue, M. R. (2016). Quadratic associations 
between empathy and depression as moderated by emotion dysregulation. Journal of 
Psychology: Interdisciplinary and Applied, 150(1), 15–35. 
https://doi.org/10.1080/00223980.2014.992382 

Verstaen, A., Eckart, J. A., Muhtadie, L., Otero, M. C., Sturm, V. E., Haase, C. M., … Levenson, 
R. W. (2016). Insular Atrophy and Diminished Disgust Reactivity. Emotion, 16(6), 903–
912. https://doi.org/10.1037/emo0000195 

Verstaen, A., Haase, C. M., Lwi, S. J., & Levenson, R. W. (2018). Age-related changes in 
emotional behavior: Evidence from a 13-year longitudinal study of long-term married 
couples. Emotion. https://doi.org/10.1037/emo0000551 

Wei, M., Yu-Hsin Liao, K., Ku, T.-Y., Shaffer, P. A., Kennis, A., Kennis, D., … Hobbs, K. 
(2011). Attachment, Self-Compassion, Empathy, and Subjective Well-Being Among 
College Students and Community Adults. Journal of Personality, 79(1). 
https://doi.org/10.1111/j.1467-6494.2010.00677.x 

Wells, J. L., Brown, C. L., Hua, A. Y., Soyster, P. D., Chen, K.-H. H., Dokuru, D. R., … 
Levenson, R. W. (2019). Neurodegenerative Disease Caregivers’ 5-HTTLPR Genotype 



 35 

Moderates the Effect of Patients’ Empathic Accuracy Deficits on Caregivers’ Ill-Being. 
American Journal of Geriatric Psychiatry, 27(10), 1–11. 
https://doi.org/10.1016/j.jagp.2019.04.009 

Wells, J. L., Hua, A. Y., & Levenson, R. W. (n.d.). Poor emotion suppression is associated with 
increased anxiety in caregivers of patients with neurodegenerative disease. In Prep. 

Williams, M. M., Storandt, M., Roe, C. M., & Morris, J. C. (2013). Progression of Alzheimer’s 
disease as measured by Clinical Dementia Rating Sum of Boxes scores. Alzheimer’s & 
Dementia : The Journal of the Alzheimer’s Association, 9(1 Suppl), S39-44. 
https://doi.org/10.1016/j.jalz.2012.01.005 

World Health Organization. (2012). Dementia: a public health priority. World Health 
Organization. Retrieved from 
http://www.who.int/mental_health/publications/dementia_report_2012/en/ 

World Health Organization. (2017). WHO | Dementia. Retrieved August 25, 2017, from 
http://www.who.int/mediacentre/factsheets/fs362/en/ 

Zaki, J. (2014). Empathy: A motivated account. Psychological Bulletin, 140(6), 1608–1647. 
https://doi.org/10.1037/a0037679 

Zaki, J. (2019). Integrating empathy and interpersonal emotion regulation. Annual Review of 
Psychology, 109(463), 833–834. 

Zaki, J., Davis, J. I., & Ochsner, K. N. (2012). Overlapping activity in anterior insula during 
interoception and emotional experience. NeuroImage, 62(1), 493–499. 
https://doi.org/10.1016/J.NEUROIMAGE.2012.05.012 

Zaki, J., & Ochsner, K. (2012). The neuroscience of empathy: Progress, pitfalls and promise. 
Nature Neuroscience, 15(5), 675–680. https://doi.org/10.1038/nn.3085 

Zaki, J., Weber, J., Bolger, N., & Ochsner, K. (2009). The neural bases of empathic accuracy. 
Proceedings of the National Academy of Sciences, 106(27), 11382–11387. 
https://doi.org/10.1073/pnas.0902666106 



36 

 
Table 1 
Sociodemographic characteristics and clinical variables. 
 Means and standard deviations provided, unless otherwise noted. 
 
 PWDs Caregivers 
N =  78 78 
Age 62.60 (8.69) 64.52 (9.26) 
Gender (% Female) 43.3 60.3 
Race (%)   

American Indian/Alaska Native 2.6 0 
Asian/Asian American/South Asian 5.1 5.9 

Black/African American/Afro-Caribbean 1.3 1.5 
Latino/Chicano/Hispanic 5.1 2.9 

Multi-racial/Other 3.8 4.4 
Native Hawaiian/Pacific Islander 1.3 0 

White/Caucasian/European American 80.8 85.3 
Diagnosis (n = )   

FTD 33 - 
AD 11 - 

Motor 25 - 
MCI or family member of person with FTD 9 - 

Caregiver Relationship to the PWD (% Spouse) - 92.3 
CDR 3.96 (2.71) - 
MMSE 24.82 (4.81) - 
BAI - 7.06 (7.60) 
CESD - 12.12 (9.24) 

Notes. CDR and MMSE scores only available for PWDs. BAI and CESD only available 
for caregivers. CDR Box-Score = PWD disease severity; MMSE = PWD cognitive 
functioning; BAI = caregiver severity of anxiety symptoms; CESD = caregiver severity of 
depression symptoms 
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Table 2 
Pearson correlation coefficients between measures of caregiver mental health (depression and 
anxiety), caregiver cognitive empathy (accuracy on films or tracking tasks), caregiver emotional 
empathy (responses to film of suffering), caregiver emotional reactivity (responses to 
unanticipated or anticipated startle tasks), and PWD cognitive empathy (accuracy on tracking 
task).  
 

  Accuracy Film of 
Suffering 

Unanticipated 
Startle 

Anticipated 
Startle 

PWD 
Accuracy  

1 2 3 4 5 6 7 8 9 10 11 12 13 

1. Depression and 
anxiety  .1 -.01 -.2 .29* 

-
.07 .01 .15 -.1 .07 .17 .13 -.19 

2. Accuracy  
(films)   .09 .1 -.2 .03 .13 .03 .1 .12 .11 .24 -.01 
3. Accuracy  
(tracking)    .1 -.1 .13 .01 .16 -.1 -.02 -.04 .01 .24* 
4. Physiological 
(suffering)     -.1 .09 .07 .01 -.1 .06 .09 -.09 .15 
5. Self-reported 
(suffering)      0 .15 .22 -.2 .1 .1 -.25 .02 
6. Facial behavior 
(suffering)       .06 -.01 .1 .01 -.23 .27* -.18 
7. Physiological 
(unanticipated)        .22 .1 .03 -.03 -.05 .05 
8. Self-reported 
(unanticipated)         .1 -.08 .56*** .05 .15 
9. Facial behavior 
(unanticipated)          .03 .01 .36** -.02 
10. Physiological 
(anticipated)           -.14 -.06 .11 
11. Self-reported 
(anticipated)            .07 -.03 
12. Facial behavior 
(anticipated)             -.15 
13. PWD accuracy 
(tracking)              

 
*p < .05, **p < .01, ***p < .001 
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Figure 1. Distributions of measures.  
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Figure 2. Scatterplot of the sum of intensity for self-reported emotional experience to the Darfur film and composite 
of caregiver depression and anxiety. The more that caregivers endorsed negative and caring emotions in response to 
the Darfur film, the more depressed and anxious they were. This relationship remained significant in a zero-order 
Pearson correlation and in linear regressions accounting for (a) PWD disease severity and cognitive functioning, (b) 
caregiver accuracy in recognizing emotions on the film task and on the dynamic tracking task, (c) caregiver 
physiological, behavioral, and self-reported responses to the anticipated acoustic startle task, or (d) PWD accuracy 
in recognizing emotions on a dynamic tracking task. Note: one caregiver had a depression and anxiety composite 
score greater than three standard deviations from the mean (z = 4.03). All results remained the same with or without 
this outlier.  
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Figure 3. In panel A, PWD diagnosis of FTD (compared to Motor diagnoses) did not moderate the relationship 
between caregiver self-reported emotional experience to the Darfur film and caregiver composite of caregiver 
depression and anxiety. In panel B, across the whole sample (n = 78), caregiver gender did not moderate the 
relationship between caregiver self-reported emotional experience to the Darfur film and caregiver composite of 
caregiver depression and anxiety. Note: one caregiver had a depression and anxiety composite score greater than 
three standard deviations from the mean (z = 4.03). All results remained the same with or without this outlier. 
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