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Abstract

Objectives—Investigate whether deficits in empathic accuracy (i.e., ability to recognize emotion
in others) in patients with neurodegenerative disease are associated with greater depression in their
caregivers.

Design—Two cross-sectional studies.
Setting—Academic Medical Center and Research University.

Participants—Two independent samples (N=172, N=63) of patients with a variety of
neurodegenerative diseases and their caregivers; comparison group of healthy couples.

Measurement—RPatients’ empathic accuracy was assessed in the laboratory using a novel
dynamic tracking task (rating another person’s changing emotions over time) and more traditional
measures (recognizing the emotion expressed in photographs of facial expressions and by
characters in films). Caregivers completed self-report inventories of depression.

Results—Lower empathic accuracy in patients was associated with greater depression in
caregivers in both studies. In Study 1, this association was found when empathic accuracy was
measured using the dynamic tracking measure but not when measured using the more traditional
photograph and film measures. In Study 2, we found preliminary support for our theoretical model
wherein lower empathic accuracy in patients is associated with increased caregiver stress
(loneliness, strain, and burden), which in turn is associated with greater caregiver depression.

Conclusions—Caring for a patient with deficits in empathic accuracy is associated with greater
loneliness, strain, and burden for caregivers, and increased depression. Caregivers may benefit
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from interventions designed to compensate for the stress and interpersonal loss associated with
patients’ declining empathic accuracy.
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Objective

Neurodegenerative diseases produce profound deficits in cognitive, emotional, and motor
functioning. As these diseases progress, patients become increasingly impaired and
dependent on caregivers for assistance. For many patients, close loved ones play a primary
caregiving role. The psychiatric morbidity associated with caregiving is well-established (1),
including up to four-fold increases in rates of depression (2). These elevations in caregiver
depression are all the more striking given that caregiving most commonly occurs in late life,
a time when depression rates normally drop (3).

Individual differences in caregiver vulnerability

Caregiving is challenging to all. Nonetheless, some caregivers move through the experience
relatively intact, whereas others spiral downward in a trajectory of declining mental health.
Understanding this variability has become an important part of caregiver research. A
consistent theme emerging from two decades of reviews of adverse outcomes in caregivers
of dementia patients (e.g., 4,5) has been that behavioral and psychological symptoms of
dementia (BPSDs) are strongly associated with psychiatric morbidity in caregivers (even
more so than cognitive and functional symptoms). BPSDs encompass a wide range of
behaviors (e.g., aggression, agitation, sleep disturbance, wandering). There are considerable
differences among investigators as to which behaviors BPSDs include and how they are best
measured. This has led to calls for more research on specific patient symptoms associated
with adverse caregiver outcomes and on the mechanisms that link patient symptoms with
these outcomes (4).

Emotional symptoms in patients: Impact of deficits in emotion recognition

Among BPSDs, many have clear links to patients’ emotional functioning (e.g., agitation,
depression). Deficits in emotional functioning are seen in a number of neurodegenerative
diseases (6). These deficits can take a variety of forms including alterations in emotional
reactivity (generating emotional responses), regulation (adjusting emotional responses to
situational demands), and recognition (knowing what others are feeling). Among these,
deficits in emotion recognition can be particularly difficult for caregivers, and are found in a
variety of neurodegenerative diseases (e.g., 7,8). When patients are insensitive to others’
emotions, caregivers may feel increasingly unsupported, which impairs the quality of
patient-caregiver relationships (9). The loss of a supportive relational partner has been
associated with heightened stress and loneliness, factors that are well-established
longitudinal contributors to the development of depression (10-12).
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Measuring empathic accuracy

There are a number of ways of measuring emotion recognition. Although early measures
were largely based on respondent’s self-assessments, contemporary approaches typically
assess ability to recognize emotion using an external criterion for accuracy (empathic
accuracy; 13) In the dementia literature, empathic accuracy has been measured by having
patients identify emotions portrayed in static facial expressions (e.g., 14) or expressed by a
character in a film (e.g., 15). These tests have proven quite useful, but have limits in their
ecological validity. In the real world, emotion recognition typically involves: (a) integrating
multiple types of information (visual, auditory, etc.); (b) processing information from
multiple bodily regions (e.g., face, posture); (c) monitoring behaviors that occur in
interpersonal situations; and (d) tracking continuously changing emotions as they ebb and
flow over time. For these reasons, in research with neurologically healthy individuals,
investigators increasingly measure empathic accuracy dynamically, using approaches that
assess the ability to track changing emotions in others over time (16-18). We have applied a
“dynamic tracking” approach previously with neurological patients (19), but it has not been
used to study links between patient deficits and caregiver depression.

The Current Studies

We conducted two studies with independent samples of patients and caregivers to test the
hypothesis that low levels of empathic accuracy in patients would be associated with high
levels of depression in caregivers. In Study 1, we evaluated three methods for assessing
empathic accuracy: (a) dynamically tracking changing emotions expressed by a character in
a film; (b) identifying emotion displayed in photographs, and (c) identifying emotion
expressed by a character in a series of films. We assess the robustness of these relationships
by controlling for patient cognitive and functional symptoms. Study 2 expands upon study 1
by examining measures of caregivers’ personality and emotion regulation strategies that
have previously been associated with depression (e.g., neuroticism and reappraisal; (20,21)
and by examining measures of caregiver stress and loneliness hypothesized to account for
the relationship between empathic accuracy and caregiver depression.

Study 1 Methods

Participants

Patients with neurodegenerative disease (N=172) and their caregivers (N=172) were
recruited from the Memory and Aging Center at the University of California, San Francisco
(UCSF). Caregivers were primarily spouses (N=169). A comparison group of neurologically
healthy individuals (N=25) and their close relational partners were also recruited from
UCSF, and these individuals were selected to be within a similar age range as the individuals
with neurodegenerative disease. At UCSF patients participated in neurological examinations,
neuropsychological testing, and neuroimaging, and received a diagnosis based on current
research criteria (e.g., 22—-24). Patient diagnoses are presented in Table 1.
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Following their evaluation at UCSF, patients and individuals from the comparison group
were scheduled for a daylong assessment of emational functioning at the Berkeley
Psychophysiology Laboratory at the University of California, Berkeley (typically within a
month of their UCSF visit). This assessment provided a comprehensive evaluation of their
emotional reactivity, regulation, and recognition (25), including our dynamic tracking and
film tasks for assessing empathic accuracy (the photograph task was administered at the
UCSF evaluation). All procedures were approved by the human subjects committees at
UCSF and Berkeley.

Patient Empathic Accuracy

Dynamic tracking task: Participants were seated facing a color television monitor with a
rating dial located near the dominant hand. The dial consisted of a small box with a rotating
pointer that traversed a 180° path over a nine-point scale anchored by the legends “very bad”
(depicted by a schematic frowning face) at the extreme left, “neutral” (depicted by a neutral
face) in the middle, and “very good” (depicted by a smiling face) at the extreme right. The
dial generated a position-dependent voltage that was sampled by a computer every 3
milliseconds and averaged every second.

Participants were instructed to adjust the rating dial as often as needed so that it always
reflected the emotions of the target character in a film. Following the instructions, the
experimenter asked several questions to ensure that the participant understood the task. The
participant then viewed and rated an 80-second film clip in which the female target character
has a conversation with a male dinner companion and expresses a range of positive and
negative emotions.

Accuracy was calculated using time-lagged cross correlations to compute the association
between each participants’ ratings of the film and ratings obtained previously from an expert
panel of healthy individuals. To allow for processing and motor delays, the maximum
correlation coefficient was selected for lags between —10 and +10 seconds (correlation
coefficients ranged from —.26 to .92).

Emotion recognition in photographs: A subset of participants (N=107) were shown static
photographs of 7 emotional facial expressions and asked to choose the correct emotion term
(happy, sad, angry, etc.) from a list 7 terms (Comprehensive Affect Testing System;26).
Correct responses were summed.

Emotion recognition in films: A subset of participants (N=196) viewed 11 short
(approximately 40 sec) film clips each depicting a character experiencing an emotion
(amusement, fear, embarrassment, etc.;15). After each film, participants were asked to
indicate what emotion the character felt most strongly from a list of 11 emotions. Correct
responses were summed and divided by the total number of responses.
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Caregiver’s Report of Patient’s Empathic Accuracy: A subset of caregivers (N=140)
reported on patients’ empathic accuracy using the Caregiver Assessment of Socioemotional
Functioning (27). Caregivers rated the extent to which patients recognized and understood
each of 10 basic emotions over the past month on a scale from 0 (not at all) to 4 (a lot).
Emotions included anger, fear, disgust, sadness, amusement, shame, guilt, pride, and
embarrassment (Cronbach’s alpha=.91).

Patient Cognitive and Functional Deficits

Mini-mental State Examination: A subset of participants (N=161) completed the Mini-
mental State Examination (MMSE;28) an assessment of cognitive impairment with lower
scores indicating greater impairment.

Clinical Dementia Rating Scale: A subset of participants (N=181) completed the Clinical
Dementia Rating Scale (29) which uses semi-structured interviews with participants and
their caregivers (or comparison group partners) to assesses participants’ functional
impairment. The sum of boxes score was used (CDR-Box) with higher scores indicating
greater dementia severity.

Caregiver Depression

Symptom Checklist-90-R: Caregivers (and partners of healthy individuals from the
comparison group) completed the 13-item depression subscale of the Symptom
Checklist-90-R (30) with higher scores indicating greater depression.

Statistical Analyses—Analyses were conducted using SPSS 22. To test our hypothesis
that low levels of patient empathic accuracy would be associated with high levels of
caregiver depression, we conducted regression analyses in which the four empathic accuracy
tasks were entered together as predictors and caregiver depression was the dependent
variable. Regressions only used data from the patient-caregiver couples.

Study 1 Results

Preliminary Analyses

Group means of measures are presented in Table 2. Additional demographic information and
group analyses are presented in Supplemental Digital Content (See document, Supplemental
Digital Content 1). Correlations among the measures of empathic accuracy were all
statistically significant, and small to moderate in size (absolute values ranged from .16 — .45;
See Table 3).

Patient Empathic Accuracy and Caregiver Depression

Among the four measures of empathic accuracy, only the dynamic tracking task and
caregiver’s report of patient’s empathic accuracy were significantly correlated with caregiver
depression (See Table 3).

Regression results indicated that lower patient empathic accuracy measured using the
dynamic rating task predicted higher caregiver depression, p=—.31, {84)=-2.80, p=.006, and
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caregiver’s report of patients empathic accuracy was a marginally significant predictor, g=—.
21, {84)=-1.79, p=.077. Neither the emotion recognition in photographs task, g=.07, {84)=.
55, p=.58, nor the emotion recognition in films task predicted caregiver depression, 5=.02,
#84)=.21, p=.83.

To determine whether this relationship held when controlling for patient cognitive and
functional deficits, the analysis was repeated with patient MMSE and CDR-Box scores
entered together on the first step and the four emotion recognition tasks entered together on
the second step. Patient MMSE and CDR-Box were not significant predictors of caregiver
depression, F(2,78)=1.48, p=.23. Adding the three emotion recognition tasks accounted for
significant additional variance, change in R° F(4,74) =2.95, p=.025. In this model which
included all patient functioning and empathic accuracy measures, only lower patient
empathic accuracy measured using the dynamic rating task was associated with greater
caregiver depression, g=-.37, {74)=-2.90, p=.005.

We continued to examine the robustness of the association between dynamic empathic
accuracy and caregiver depression by adding caregiver age and gender as additional
predictors in the second step of the existing model. Empathic accuracy on the dynamic
tracking task remained significantly associated with caregiver depression, £=-.30, {72)=
-2.32, p=.023. Gender was the only other predictor approaching significance in this full
model, with female caregivers having marginally greater depression than males, 5=.22,
K72)=1.86, p=.067. Additionally, the relationship between empathic accuracy and
depression did not seem to differ by diagnosis (See Supplemental Digital Content 1).

Study 2 Methods

Participants

Procedure

Measures

An independent, non-overlapping sample of patients (N=63) and their caregivers was
recruited from UCSF and assessed in the same way as in Study 1. Patient diagnoses are
presented in Table 1.

Procedures were the same as in Study 1 with the exception that a different measure of
caregiver depression was used and five additional caregiver measures were included that
were not assessed in Study 1 (see below).

Caregiver Neuroticism—Caregivers completed the 10-item version of the Big Five
Inventory (31) with higher scores indicating higher neuroticism.

Caregiver Reappraisal—Caregivers completed the 6-item cognitive reappraisal subscale
of the Emotion Regulation Questionnaire (ERQ;32) which captures individual tendencies to
assess a situation in a different way to alter its emotional impact, with higher scores
indicating greater reappraisal.
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Caregiver Stress—\We obtained three measures related to the stress of caregiving: (a)
Loneliness was assessed using the UCLA Loneliness Scale (33), a 20-item measure that
assesses subjective feelings of loneliness and isolation; (b) Strainwas measured using the
Caregiver Strain Index (34), a 13-item measure that assesses subjective and objective
elements of caregiver stress; and (c) Burden was assessed using the 12-item version of the
Zarit Burden Interview (35), which assesses subjective elements of caregiver stress.

Each of these three measures captures facets of caregiver stress and loneliness thought to
longitudinally promote the development of depression (11,36). Given our hypothesis that
caregiver stress and loneliness would account for the relationship between empathic
accuracy and caregiver depression, and because these measures are highly correlated
(Chronbach’s alpha=.86), we created an overall composite of “caregiver stress” by z-scoring
each scale, and averaging the three scales such that higher scores indicated higher stress.

Caregiver Depression—Caregivers completed the Center for Epidemiologic Studies
Depression measure (CESD;37), a 20-item self-report assessment of depressive symptoms.
The presence of symptoms in the past week is rated on a 4-point scale ranging from “not at
all” to “a lot”.

Statistical Analyses

Linear regression in SPSS 22 was again used to test robustness of associations between
patient empathic accuracy and caregiver depression. As a preliminary examination of our
hypothesized model wherein deficits in patient empathic accuracy are associated with
increased stress and loneliness for caregivers (factors known to contribute to the onset of
depression), we conducted a path analysis using bootstrapping (Mediation Analysis using
PROCESS;38,39) in which indirect effects were computed for each of 5,000 bootstrapped
samples and bias corrected bootstrap 95% confidence intervals were computed for
caregiver’s stress.

Study 2 Results

Patient Empathic Accuracy and Caregiver Depression

As in Study 1, lower empathic accuracy in patients measured using the dynamic tracking
task was associated with higher depression in caregivers, g=-.32, {57)=-2.52, p=.015. To
determine whether this relationship held when controlling for aspects of caregiver
personality and emotion regulation that have previously been linked with caregiver
depression, the analysis was repeated with caregiver neuroticism and reappraisal scores
entered together on the first step and empathic accuracy entered on the second step.
Caregiver neuroticism and reappraisal were not significant predictors of caregiver
depression, F(2,51)=.55, p=.58. Adding the empathic accuracy task accounted for significant
variance, change in RZ F(1,50) =4.47, p=.039 with lower patient empathic accuracy being
associated with greater caregiver depression, f=—.28, {50)=-2.11, p=.039.

We continued to examine the robustness of this association, by adding caregiver age and
gender as additional predictors in the second step of the existing model, empathic accuracy
remained marginally associated with caregiver depression, f=—.26, {48)=-2.01, p=.051.

Am J Geriatr Psychiatry. Author manuscript; available in PMC 2019 April 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Brown et al.

Page 8

Age was the only other predictor approaching significance in this full model, with younger
caregivers having marginally greater depression, f=—.24, {(48)=-1.78, p=.082. Lastly, we
added patient cognitive impairment and MMSE into the model, and the effect of patient
empathic accuracy on caregiver depression was no longer significant, 8=.079, (44)=.58, p=.
56. In this full model, caregiver age emerged as a significant predictor of caregiver
depression, g=—.25, (44)=-2.21, p=.032, as did patient cognitive impairment, g=—.31,
1(44)=-2.45, p=.018, and functional impairment, 5=.46, {44)=3.40, p=.001.

The Potential Mediating Role of Caregiver Stress and Loneliness

There was a significant indirect effect of caregiver stress on caregivers’ depression, bootstrap
Clgs=[-.61, —.08], indicating lower levels of patients’ empathic accuracy were associated
with higher levels of caregiver stress, which in turn were associated with higher levels of
caregiver depression. Figure 1 illustrates these findings. Indirect effects are significant when
strain, burden, or loneliness are used independently in the model (See Supplemental Digital
Content 1).

Conclusions

Across two studies with independent samples of patients with a variety of neurodegenerative
diseases and their caregivers, we found support for our hypothesis that lower empathic
accuracy in patients was associated with higher depression in their caregivers. In Study 1, we
found that this relationship held only when empathic accuracy was measured using the
dynamic tracking task; it was not found using the more traditional tasks (identifying emotion
in photographs or films). In Study 1, the relationship between patient empathic accuracy and
caregiver depression was found after controlling for patient cognitive and functional
symptoms, and in Study 2, the relationship was found after accounting for caregiver
characteristics that have previously been associated with caregiver depression (e.g.,
neuroticism and reappraisal).

Empathic accuracy in patients and caregiver depression

Our findings are consistent with the growing consensus(1,4) about the important role that
patients’ behavioral and psychological symptoms play in determining the degree to which
caregivers experience the adverse effects of caregiving. In the present research, we focused
on a particular aspect of patients’ emotional behavior, empathic accuracy. We conducted a
preliminary examination of a model wherein caregivers of patients who have difficulty
tracking changing emotions in others experience greater loneliness, burden, and strain,
which in turn contributes to increases in depression. Of course, our data are not longitudinal,
and thus we cannot establish the causal direction of these associations with certainty.
However, other longitudinal research support stress and loneliness as a precursors for
subsequent depression (10,11). It is also important to note that we are not suggesting
caregiver stress or depression are exclusively driven by patient empathic accuracy. Our data
suggest a diverse set of factors such as gender and dementia severity also have associations
with caregiver depression. The robustness of these effects likely varies as a function of
disease stage and diagnosis, as the types of challenges faced by caregivers differ across
disease stages and diagnoses.
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Measuring empathic accuracy in patients

Our finding in Study 1 that the association between patient empathic accuracy and caregiver
depression was only found when empathic accuracy was assessed using the dynamic
tracking task has several important implications. Identifying emotion in photographs and
films has a long history of proven utility in distinguishing between types of dementia(15).
These tasks also have the advantage of being easily administered (although we are
developing a portable version of the dynamic tracking task). However, for uncovering
associations between patient empathic accuracy and caregiver depression, the dynamic
tracking task is arguably more sensitive to the kinds of patient deficits that are particularly
stressful for caregivers and contribute to the development of depression.

To some extent, both the photograph and film tasks assess semantic knowledge about
emotion (e.g., knowing that a smiling face is a “happy” face or that a yelling and
gesticulating actor is “angry”). Patients who have this semantic knowledge may be more
sensitive and responsive to their caregivers than those who do not. However, the emotion
recognition challenges that confront patients on a daily basis are much more likely to
resemble the dynamic tracking task, where emotions are changing over time. In previous
work we have found that performance on dynamic tracking tasks relies on the integrity of
orbitofrontal circuitry thought to be involved in updating value judgments(19). Caring for a
patient who does not recognize emotional changes in others and does not update behaviors
accordingly can be particularly isolating and stressful for caregivers, creating a fertile
environment for increasing caregiver depression.

Implications

The current findings shed light on an important behavioral symptom in patients associated
with increased depression in caregivers -- namely, lower empathic accuracy as measured
using the dynamic tracking task. Findings add to our understanding of specific BPSDs
contributing to adverse outcomes in caregivers, and provide preliminary support for the role
that caregiver loneliness, strain and burden may play in explaining the association between
low empathic accuracy in patients and greater depression in caregivers. Caregiver depression
is a huge public health problem that may compromise caregivers’ ability to provide high
quality care and contribute to patient mortality(40). Caregivers of patients with early deficits
in empathic accuracy may be good candidates for preventative interventions designed to
compensate for the associated loneliness, strain, and burden as one of many ways to stave off
increases in depression. Of course, at this point, our findings are purely correlational; the
efficacy of actual interventions remains to be determined.

Limitations

The present study was neither longitudinal nor experimental; thus, assertions concerning
directionality and causality of found relationships are speculative. Other limitations include
the measurement of caregiver depression by symptom inventories rather than clinical
interviews and the focus on only one aspect of patients’ emotional functioning (i.e.,
empathic accuracy; patients’ ability to generate and regulate emotion were not included).
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Conclusions

Patients with lower levels of empathic accuracy have caregivers who experience greater
loneliness, strain, and burden, which, in turn, is associated with greater caregiver depression.
Finding this relationship when measuring empathic accuracy with a dynamic tracking task
but not when using more traditional tasks (i.e., identifying emotion in photographs or films)
suggests that patients’ inability to track the changing emotions of others may be particularly
stressful for caregivers. We suspect this greater stress results from the loss of emotional
understanding, responsiveness, and support in an important life partner. Caregiving for a
close loved one with a neurodegenerative disease will become even more common as the
population ages. For this reason, it is critically important to continue to identify specific
behavioral symptoms in patients that confer greater vulnerability to the negative effects of
caregiving, to develop optimal ways of measuring these symptoms, and to understand the
mechanisms that link patient symptoms with adverse caregiver outcomes.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights

. Across two independent studies, lower ability of neurodegenerative patients to
track changing emotions in others was associated greater depressive
symptoms in caregivers

. Associations between empathic accuracy and caregiver depressive symptoms
were found for the dynamic tracking task but not for recognizing emotion in
photographs or films

. The association between lower patient empathic accuracy and greater
caregiver depressive symptoms was accounted for by increased loneliness,
burden, and strain in caregivers
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Caregiver Stress
(Burden, Strain, &

Loneliness)
Path a: 6=-.97, Path b: 6=.29,
t(50)=-2.69, p=.009 t(50)=8.55, p<.001
Patient Path c: 6=-.27, t(50)=-2.06, p=.045

empathic accuracy

Bootstrap Cly=[-.61, -.08]

Figure 1.

(dynamic tracking) | path ¢’: 8=.01, t(50)=.06, p=.96

> Caregiver
depression

Preliminary path analysis of our hypothesized model wherein lower empathic accuracy in
patients is associated with greater burden, strain, and loneliness for caregivers, which in turn

is associated with greater caregiver depression.
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Table 1

Patient Diagnoses for Study 1 and Study 2.

Diagnostic Group

Study 1  Study 2

Frontotemporal Dementia 69 31
Alzheimer’s Disease 59 8
Corticobasal Syndrome 22 8
Progressive Supranuclear Palsy 10 9
Amyotropic Lateral Sclerosis 7 -
Other 5 7
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Table 3
Intercorrelations of empathic accuracy variables.
Study 1 1 2 3 4
1. Empathic Accuracy: Dynamic Tracking 1
2. Emotion Recogntion in Photographs 417 1
3. Emotion Recognition in Films 377 467 1

4. Caregiver Report of Patient’s Empathic Accuracy ~ 17%  39™** 2™ 1

5. Caregiver Depression _15% -12 01 _p3**

Note.

*
p<.05,

Hok

p<.01,

Hok:

*
p <.001
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