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Abstract

Empathic accuracy, the ability to accurately understand others’ emations, is typically viewed
as beneficial for mental health. However, empathic accuracy may be problematic when a close
relational partner is depressed because it promotes shared depression. Across two studies, we
measured empathic accuracy using laboratory tasks that capture the ability to rate others’
emotional valence accurately over time: first, in a sample of 156 neurotypical married couples
(Study 1; Total N=312), and then in a sample of 102 informal caregivers of individuals

with dementia (Study 2). Across both studies, the association between empathic accuracy and
depressive symptoms varied as a function of a partner’s level of depressive symptoms. Greater
empathic accuracy was associated with (a) fewer depressive symptoms when a partner lacked
depressive symptoms, but (b) more depressive symptoms when a partner had high levels of
depressive symptoms. Accurately detecting changes in others’ emotional valence may underpin
shared depressive symptoms.
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Empathy, the ability to share and understand others emotions, helps us build and maintain
social relationships (Eisenberg & Miller, 1987; Ickes, 1997). Empathy has been linked to
better social connectedness and mental health, spurring large scale interventions aimed at
enhancing empathic skills (Morelli et al., 2017; Weisz & Zaki, 2017; Weisz & Zaki, 2018).
However, a growing body of research has begun to highlight potential adverse consequences
of empathy for mental health. Empathizing can be effortful and costly, sometimes leading to
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heightened stress and negative affect for the empathizer (Brown, West, et al., 2020; Cameron
et al., 2019). Consistent with this, mental health problems have been found to be more
common among physicians and caregivers who regularly empathize with others’ suffering
(Gleichgerrcht & Decety, 2011; Hua et al., 2021). Such findings contribute to an ongoing
debate over whether empathy is beneficial or harmful (Bloom, 2017; Zaki, 2017). Rather
than viewing this as an “either-or” issue, the current studies takes a more nuanced approach,
and heed recent calls in the literature to understand when certain aspects of empathy are
beneficial and when they are harmful for mental health (Hittner & Haase, 2021; Weisz &
Cikara, 2021).

In daily life, empathy occurs most commonly with close relational partners, and in response
to others’ positive emotions (Depow et al., 2020). Empathic accuracy is a key component
of empathy in close relationships, and refers to the ability to accurately understand what
another person feels. Empathic accuracy is generally thought to improve relationship
satisfaction and promote mental health and well-being (Ickes, 1997; Sened et al., 2017).
However, when a close relational partner has high levels of depressed or negative affect,
accurately recognizing that partner’s depressed emotions (i.e., empathic accuracy) may be
detrimental for one’s own mental health insofar as accurate recognition leads to a shared

or common experience between partners. The current studies examine if empathic accuracy
is associated with better mental health when a partner has fewer depressive symptoms, but
worse mental health when a partner has more depressive symptoms.

Empathic Accuracy as a Risk Factor for Depression Contagion

Measures of empathic accuracy are typically based on performance and capture the degree
of agreement between: (a) what a perceiver thinks a person is feeling, and (b) what

that person actually reports feeling (Ickes & Hodges, 2013). These performance or skill-
based measures of empathic accuracy do not usually correspond to self-reported empathic
tendencies (e.g., empathic concern, the tendency to have concerned feelings for others, or
perspective taking, the tendency to take others’ point of view; Levenson & Ruef, 1992;
Zaki et al., 2008). To put it simply, empathically accurate perceivers are those who can read
others’ emotions correctly, whether it is their close partner or a stranger (Ickes & Hodges,
2013).

Empathic accuracy is sometimes categorized as a cognitive or “cold” form of empathy
because it results from an accurate cognitive processing or understanding of another
person’s emotions (Hua et al., 2021). However, a number of studies suggest that empathic
accuracy in fact relies on neural networks critical for emotional or “hot” forms of empathy
like affect contagion and embodying others’ emotional states (Brown, Hua, et al., 2020;
Zaki, Weber, et al., 2009). Empathic accuracy may lead to shared experience and shared
physiology, especially in close relationships or when empathic concern is high (Brown,
West, et al., 2020; Levenson & Ruef, 1992, 1997). Several theories of empathy argue that an
accurate understanding of others” emotions may be necessary to engender shared experience
and physiology (Dezecache et al., 2015; Hatfield et al., 1993). Taken together, past theory
and research suggest that individuals high in empathic accuracy may be especially likely to
recognize and be influenced by the distress of their close relational partners.

Clin Psychol Sci. Author manuscript; available in PMC 2023 May 18.
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Similar themes are found in interpersonal theories of depression, which posit that interacting
with a depressed person is a risk factor for developing depression (Coyne, 1976; Hames

et al., 2013). Indeed, research and meta-analyses demonstrate that depressive symptoms
can be “contagious” and spread across individuals (Joiner & Katz, 1999). A number of
cognitive and behavioral mechanisms have been proposed to explain shared depression in
dyads (e.g., adopting a partner’s cognitive style; Haeffel & Hames, 2014; Paukert et al.,
2008). Accurately recognizing a partner’s depression could precipitate and promote one’s
own depression in a variety of ways, for example, via feelings of guilt or failure that one
cannot resolve a partner’s depressive symptoms. Yet, no studies to our knowledge have
examined whether individuals with greater empathic accuracy are more likely to share their
partner’s level of depressive symptoms.

Moreover, the specific kinds of depressive symptoms that could spread to individuals with
high empathic accuracy remain unclear. Depressed affect is a central emotional feature of
depression that seems likely to spread to a partner who has high empathic accuracy. But
depression can also involve other symptoms that are less closely tied to negative emotion
(e.g., somatic symptoms, interpersonal problems, low positive affect; Hays et al., 1998). It is
unclear whether these other symptoms of depression can spread within dyads to the extent
that depressed affect can (Joiner & Katz, 1999). For example, in the context of a partner’s
depressive symptoms, empathic accuracy may promote heightened depressed affect, but not
heightened somatic symptoms. The current study will determine whether specific kinds of
depressive symptoms spread to individuals with high empathic accuracy.

Similar to depression, anxiety is characterized by negative affect that may spread between
individuals (Gorman, 1996). Relative to the number of studies on shared depression, fewer
studies have focused on shared anxiety (Joiner & Katz, 1999). There are hints in the
literature that depression is more likely than anxiety to be shared between partners. For
example, Joiner (1994) found that depression, but not anxiety, spreads between college
roommates. However, in laboratory settings, greater subjective emotional empathy has been
linked to more vicarious distress and anxiety within dyads (Dimitroff et al., 2017; Shu et
al., 2017). The current research will examine both anxiety and depressive symptoms, and
determine whether individuals higher in empathic accuracy are more likely to mirror their
close relational partner’s anxiety and depressive symptoms.

A Dyadic Context Ripe for Shared Depression: Dementia Caregiving

Mental health problems such as depression and anxiety become less common as adults
age, but can emerge in mid- to late-life as a result of neurobiological changes or stressful
circumstances (Fiske et al., 2009; Schuurmans & Van Balkom, 2011). Depression and
anxiety symptoms commonly arise as an early indicator of various neurodegenerative
diseases that profoundly impair cognitive, emotional, and motor functioning (e.g.,
Alzheimer’s disease [AD], frontotemporal dementia [FTD]; Lyketsos et al., 2002; Woolley
et al., 2011). Close relational partners of individuals with neurodegenerative disease
evidence increased rates of depression and anxiety compared to same-aged non-caregiving
adults (Brodaty & Donkin, 2009; Coope et al., 1995; Cuijpers, 2005).

Clin Psychol Sci. Author manuscript; available in PMC 2023 May 18.
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Caregivers’ mental health can be profoundly influenced by impairments in the care
recipients’ emotional functioning (Brown et al., 2018; Brown, Wells, et al., 2020; Chen
etal., 2017; Otero & Levenson, 2017). Research also highlights emotional qualities within
caregivers that indicate elevated risk for mental health problems, such as poor emotion
regulation (Wells et al., 2020) and high levels of emotional empathy (Hua et al., 2021). Both
self-reported emotional empathy and greater self-reported negative affect in response to
images of suffering individuals have been linked to poor mental health in caregivers (Hua et
al., 2021; Jiitten et al., 2019; Lee et al., 2001). However, past research has failed to uncover
direct associations between caregiver empathic accuracy and caregiver mental health (Hua et
al., 2021).

We suspect the lack of direct associations between caregiver empathic accuracy and
caregiver mental health may occur because this association varies depending on
characteristics of the care recipient. When an individual with dementia is depressed or
anxious, possessing greater empathic accuracy may be detrimental for caregivers because
accurately recognizing negative affect in their close relational partner may lead to a shared
experience of depression and anxiety. However, when an individual with dementia is not
depressed or anxious, caregivers’ empathic accuracy may be beneficial for their mental
health because it provides peace of mind that their close relational partner is not suffering
with depressed affect. Thus, the answer to the question of whether caregivers’ empathic
accuracy is good or bad for their mental health may depend upon the care recipient’s levels
of depression and anxiety.

The Current Studies

The current studies utilize two dyadic datasets to examine whether a close relational
partner’s depression and anxiety symptoms impact the associations between empathic
accuracy and mental health. The first study included neurotypical heterosexual middle-
aged and elderly married couples, and the second study included middle-aged and elderly
dementia care recipient-caregiver dyads. In both studies, empathic accuracy was measured
using laboratory tasks in which participants continuously rate the valence of others’
emotions using a rating dial (Ruef & Levenson, 2007). In Study 1, empathic accuracy

was computed for both husbands and wives based on each participant’s ratings of their
spouse’s affect during a naturalistic conversation involving a relationship conflict. Given that
empathic accuracy can be influenced by factors related to the target (i.e., the person whose
affect is being rated; Zaki et al., 2008), in Study 2, we had caregivers rate standardized films
of unfamiliar targets expressing emotions during conflict. This enabled us to better capture
trait-like individual differences in the ability to accurately identify others’ emotions. It also
enabled us to avoid having individuals with dementia provide self-reports of affect, which
can be unreliable due to their cognitive impairments. Thus, we used two different kinds of
targets for assessing empathic accuracy, spouses (in Study 1) and strangers (in Study 2).

The two studies also differed in the method used for measuring depressive and anxiety
symptoms. In Study 1, husbands and wives independently reported on their own symptoms.
In Study 2, caregivers reported on their own depressive symptoms and anxiety, and a
standardized clinical interview with caregivers was used to assess care recipients’ level of

Clin Psychol Sci. Author manuscript; available in PMC 2023 May 18.
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depressive and anxiety symptoms. These kinds of clinical interviews are a gold standard
method for assessing psychopathology for individuals with dementia, who often lack the
capacity or insight to report on their own psychiatric symptoms (Cummings, 1997).

For both studies, we hypothesized that a partner’s level of depressive symptoms would
moderate the association between empathic accuracy and depressive symptoms in the
empathizer. Specifically, we predicted that greater empathic accuracy would be associated
with better mental health when a partner lacks depressive symptoms, whereas greater
empathic accuracy would be associated with poorer mental health when a partner has high
levels of depressive symptoms. We hypothesized a similar relationship for anxiety (i.e., that
a partner’s level of anxiety symptoms would moderate the association between empathic
accuracy and anxiety).

Study 1 Method

Procedure

Participants were drawn from a longitudinal study of 156 heterosexual middle-aged and
elderly married couples in long-term marriages (Mean length of marriage= 30.59, Mean
age= 52.95). Participants were primarily White (86%; 7% Black; 2% Hispanic; 4% Asian;
1% other), relatively well-off socioeconomically, resided in California, and had children
(95% had at least one child). See Table 1 for additional demographics and Supplemental
Content for sampling and recruitment details and a list of prior publications using this
dataset. The University of California, Berkeley Committee for the Protection of Human
Subjects approved all procedures used in this research.

Couples completed questionnaires and a laboratory session based on a well-validated
protocol for studying emotion during dyadic interactions (Levenson & Gottman, 1983).
Data were collected at four time points over the course of 20 years. The current analyses are
based on data collected at the first time point (from 1989-1990) in which couples visited the
laboratory and engaged in a 15-minute conversation on a topic of ongoing conflict in their
marriage (Levenson et al., 1994).

Empathic Accuracy

Several days after the laboratory session, participants returned to the laboratory and
individually watched a video-recording of their conversation twice, first rating their own
emotional valence during the interaction, and then rating their partner’s emotional valence
during the interaction. To rate emotions, participants used a dial that traversed a 180° path,
with the dial pointer moving over a 9-point scale anchored by the legends “extremely
negative” (1) and “extremely positive” (9), with a line labeled “neutral” in the middle

(5).1 Spouses were instructed to change the position of the dial as often as necessary

so that it always represented how either they or their partner felt during the interaction
(Ruef & Levenson, 2007). This procedure for obtaining continuous self-reports of affect is
well-validated (Gottman & Levenson, 1985). The rating dial generated a position-dependent

IThe rating dial mirrors the affective circumplex model of valence, in which positive and negative affect fall along a unidimensional
scale (Posner et al., 2005).

Clin Psychol Sci. Author manuscript; available in PMC 2023 May 18.
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electrical voltage that was sampled by a computer every 3 msec and averaged every second.
For each spouse, this resulted in two second-by-second time-series reflecting (a) their
affective valence during the conversation, and (b) their perception of their partner’s affective
valence during the interaction. For each spouse, empathic accuracy was computed as the
correlation between their rating of their partner’s affect and their partner’s self-rated affect
during the interaction?. Higher scores indicate greater accuracy.

Depressive Symptoms and Anxiety Symptoms

Participants completed the Symptom Checklist-90 (SCL-90; Derogatis et al., 1973;
Derogatis & Cleary, 1977), including the 13-item depression subscale (a = .85) and the
9-item anxiety subscale (a = .80). Participants rated the extent to which they were bothered
by each item using a scale of 0 (not at all) to 4 (extremely). Items within subscales were
averaged, with higher scores indicating greater depression or anxiety.

Analytic Approach

Data were analyzed using the structural equation modeling (SEM) framework with the
lavaan package in R Version 4.0.4 (Rosseel, 2012).

To evaluate model fit, we inspected the y? test of model fit and the standardized root

mean squared residual (SRMR) as measures of absolute fit, as well as the comparative fit
index (CFI) as a measure of incremental fit, following established guidelines (Hu & Bentler,
1999). The following values indicated adequate model fit: nonsignificant /1/2 values (ps >
0.05), CFI values greater than 0.95, and SRMR values less than .08.

We constructed a multi-group structural equation model (MG-SEM) estimated using
maximum likelihood, with gender as the grouping variable. To test our hypothesis that

a partner’s level of depressive symptoms would moderate the association between one’s

own empathic accuracy and depressive symptoms, we regressed participants’ depressive
symptoms on the participant’s empathic accuracy, his/her partner’s depressive symptoms,
and the product between the two in order to examine their interactive effect. Similarly, to test
our hypothesis that a partner’s level of anxiety symptoms would moderate the association
between one’s own empathic accuracy and anxiety symptoms, we re-ran the same model
replacing depressive symptoms with anxiety symptoms.

For each model, we set equality constraints on slopes for husbhands and wives and then
compared this model with one in which slopes for husbands and wives were freely
estimated. We compared the fit of these two models using a likelihood ratio test. If the

two models did not differ significantly, we chose the more parsimonious model in which
the slopes were constrained to be equal across groups. For models in which the significant
hypothesized interaction of empathic accuracy X partner symptom level emerged, simple
slopes analysis was conducted to understand and describe the nature of the interaction.3 We

2This correlational approach for computing empathic accuracy captures the degree to which an individual accurately detects changes
in another’s emotional valence, and has been widely used in studies on empathic accuracy (Brown, Hua, et al., 2020; Hua et al., 2021;
Kern et al., 2013; Zaki et al., 2008; Zaki, Weber, et al., 2009).

Although simple slopes analysis is a convention that is useful for understanding and describing the nature of significant interactions,
the significance of simple slopes at an arbitrary threshold of 1 standard deviation above and below the mean is not particularly

Clin Psychol Sci. Author manuscript; available in PMC 2023 May 18.
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examined simple slopes at plus and minus one standard deviation above and below the mean
of each predictor variable. Because means and variances were allowed to vary for husbands
and wives, we report four unique simple slopes for husbands and wives, including slopes

at: (a) higher levels of partner depressive symptoms, (b) lower levels of partner depressive
symptoms, (c) higher levels of empathic accuracy, and (d) lower levels of empathic accuracy.
For significant interaction effects, we also conducted additional sensitivity analyses to
examine whether the interaction effects were robust to the inclusion of covariates, including
age, education, length of marriage, and partner expressivity captured via behavioral coding
(See Supplemental Content for details). For all models, we allowed the means and variances
of predictors to be freely estimated across groups, and allowed predictors to correlate freely
with one another.

Sample size was pre-determined because the data are archival. De-identified data and syntax
used for analyses are available through the Open Science Framework (OSF) at https://osf.io/
35un9/?view_only=39c5b572a7524de78d03ca874513e74c.

Study 1 Results

Correlations among key study variables are presented in Table 2. The MG-SEM with
equality constraints on the slopes that examined whether the association between empathic
accuracy and depressive symptoms is moderated by a partner’s depressive symptoms
indicated excellent fit, ;(2(3) =0.831; p=.842; CFl = 1.01; SRMR = .013. Partner
depressive symptoms significantly moderated the association between empathic accuracy
and depressive symptoms (B =.290, SE = .121, p=.016), with no main effects of
empathic accuracy (B =-.076, SE =.100, p = .446) nor partner depressive symptoms
(B=.074, SE = .049, p=.133). Model fit did not improve by removing equality
constraints between husbands and wives (X2(3) =0.83, p=.84), therefore we retained these
constraints in the model. The interaction between empathic accuracy and partner depressive
symptoms remained significant when additional covariates including age, education, length
of marriage, and partner emotional expressivity were included in the model (8= .30, SE
=.12, p=.012; See Supplemental Content for details). See Figure 1 for a depiction of the
interactive effects, and Supplemental Figure 1 for a depiction of the same interactive effects
with an alternative orientation of the independent variables.

An examination of simple slopes to understand the nature of the significant interaction
revealed that when a partner had relatively high levels of depressive symptoms (1 SD
above the mean), the slope of empathic accuracy on depressive symptoms was positive

but non-significant (husbands: B=.16, SE = .09, p=.082; wives: B= .07, SE=.08, p
=.36); however, when a partner had relatively low levels of depressive symptoms (1 SD
below the mean), the effect of empathic accuracy on depressive symptoms was negative but
non-significant (husbands: B=-.11, SE = .11, p=.323; wives: B=-.10, SE=.11, p
=.343). Thus, the significant difference between slopes (the significant interaction effect)

informative because the significance of simple slopes can vary at different thresholds (Finsaas & Goldstein, 2021). Even when simple
slopes are not significant (meaning slopes do not differ significantly from zero), the presence of a significant interaction should still be
interpreted as a significant difference between two slopes. The simple slopes analysis reveals which slope is more negative or positive
relative to the other slope, and this difference should be interpreted even if the slopes are non-significant.

Clin Psychol Sci. Author manuscript; available in PMC 2023 May 18.
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is characterized by a more positive association between empathic accuracy and depressive
symptoms when a partner had relatively high levels of depressive symptoms, in contrast to
a more negative association between empathic accuracy and depressive symptoms when a
partner had relatively low levels of depressive symptoms. An examination of simple slopes
from the same interaction at higher and lower levels of empathic accuracy revealed that, for
individuals with relatively high empathic accuracy (1 SD above the mean), the association
between husbands’ and wives’ depressive symptoms was significant and positive (husbands:
B=.22, SE = .07, p=.002; wives: B=.22, SE = .07, p=.002). In contrast, for individuals
with relatively low empathic accuracy (1 SD below the mean), the association between
husbands’ and wives’ depressive symptoms was non-significant and near zero (husbands:
B=.08, SE = .05, p=.126; wives: B=.07, SE = .05, p=.154). Thus, at high levels

of empathic accuracy, individuals had higher levels of depressive symptoms if their spouse
had higher levels of depressive symptoms, but lower levels of depressive symptoms if their
spouse had lower levels of depressive symptoms. In other words, husbands and wives only
shared their partner’s level of depressive symptoms when they were high on empathic
accuracy.?

The MG-SEM to examine whether the association between empathic accuracy and anxiety
was moderated by a partner’s anxiety indicated excellent fit when the slopes were
constrained to be equal, /1/2(3) =0.486; p=.922; CFl = 1.0; SRMR = .011. Model fit

did not improve by removing equality constraints between husbands and wives (x2 (3) =
0.49, p =.92). No evidence for the hypothesized moderating role of a partner’s anxiety in
the association between empathic accuracy and anxiety was found (8= .170, SE =.119,
p=.152). Neither empathic accuracy (B =.031, SE =.073, p=.67) nor partner anxiety
symptoms (B =.020, SE = .049, p=.688) were associated with anxiety.

Preliminary Discussion

Results of Study 1 indicate that individuals’ depressive symptoms were predicted by the
interaction between their own empathic accuracy and their partner’s level of depressive
symptoms. Individuals high in empathic accuracy report greater depressive symptoms when
their partner was depressed, but fewer depressive symptoms when their partner was lower in
depressive symptoms. These results suggest that the degree to which high empathic accuracy
is beneficial or harmful in terms of depressive symptoms depends on one’s partner’s
depressive symptoms. Importantly, we did not find similar results for anxiety. That is, the
association between empathic accuracy and anxiety was not moderated by a partner’s level
of anxiety.

Taken at face value, these results suggest that depression contagion only occurs in the
context of high empathic accuracy. However, participants in Study 1 rated the emotions of
their own spouse as a measure of empathic accuracy. Performance on measures of empathic
accuracy can be influenced by the expressivity of the target (i.e., the person whose emotions
are being rated; Zaki, Bolger, et al., 2009) and by the amount of exposure to the target

4Forall simple slope analyses, we compared models with and without equality constraints across genders at high and low levels of the
IVs to ensure that simple slopes did not differ significantly by gender at relatively high and low levels of the predictors.

Clin Psychol Sci. Author manuscript; available in PMC 2023 May 18.
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(Colvin et al., 1997). Although results remained significant after controlling for length of
marriage and partner emotional expressivity, Study 1 leaves open the possibility that some
other feature of the spouse or the relationship may be mechanisms driving the observed
interaction (promoting both empathic accuracy and shared depressive symptoms). Therefore,
in a second study (Study 2), we assessed the robustness of the interactive effects observed

in Study 1 by measuring empathic accuracy using a standardized laboratory task where all
participants rate videos of the same targets, such that individual differences in empathic
accuracy are not influenced by factors related to the spouse/target.

Additionally, in Study 2 we focused on a clinical population of dementia care recipient-
caregiver dyads for whom depressive symptoms are more common (Brodaty & Donkin,
2009). We measured a variety of factors previously linked to caregiver depression in

the literature (e.g., care recipient diagnosis, disease severity, and functional impairments).
Moreover, we utilized a depression scale that demonstrates adequate within-scale structural
validity to capture four distinct symptom clusters of depression in older adults: depressed
affect, low positive affect, somatic complaints, and interpersonal problems (Hays et al.,
1998). This enabled us to explore which of these symptom clusters of depression were
elevated for caregivers high in empathic accuracy when their care recipient had greater
depression.

Study 2 Materials and Methods

Participants

Informal caregivers (V= 102)5 of close relational partners with dementia were recruited
from the Memory and Aging Center at the University of California, San Francisco (UCSF)
where the care recipients underwent a full diagnostic evaluation, including neurological,
neuropsychological, and neuroimaging assessment. On average, caregivers were 63.3 years
old and care recipients were 64.53 years old. Most caregivers were spouses of the

care recipients (89.9%), but the sample also included unmarried partners (2%), family
members (4.9%), and friends (3%). Approximately 60% of caregivers identified as female.
Participants were primarily White (82.1%; 4.4% Latino; 2.9% Black; 3% Native American,
1.4% Middle Eastern, 1.5% Southeast Asian). Caregivers and their care recipients resided
together within the United States. The sample of 102 care recipients included: (a) 39
diagnosed with frontotemporal dementia (FTD); (b) 18 diagnosed with Alzheimer’s disease
(AD), which predominantly affects memory functioning; (c) 25 with diagnoses that

were characterized by motor symptoms (Motor; e.g., corticobasal syndrome, progressive
supranuclear palsy); and (d) 20 individuals diagnosed with developing dementia, mild
cognitive impairment, or mixed symptoms (Other). Diagnoses were based on consensus
criteria for these disorders (Armstrong et al., 2013; Budka et al., 1995; Gorno-Tempini et al.,
2011; Litvan et al., 1996; McKeith, 2004; McKhann et al., 2011; Rascovsky et al., 2011).
For additional demographic details, see Table 1.

S5The sample size for Study 2 was smaller than intended because data collection ended due to the COVID-19 pandemic. We conducted
post-hoc, retrospective power simulations using R with the data collected for Study 2, focused on the significant interaction effect,
which revealed 61% achieved power.

Clin Psychol Sci. Author manuscript; available in PMC 2023 May 18.
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Procedure—Caregivers consented to participate in an assessment of socioemotional
functioning at the Berkeley Psychophysiology Laboratory at the University of California,
Berkeley that consisted of a number of tasks designed to measure emotional functioning
(Levenson et al., 2008), including the empathic accuracy task described below. Caregivers
completed clinical interviews and questionnaires online and at UCSF within 4 months of
completing the empathic accuracy task at UC Berkeley. All procedures were approved by the
Committee for the Protection of Human Subjects at the University of California, Berkeley.

Caregivers’ Empathic Accuracy—Caregivers watched videos of two different
heterosexual married couples having conversations about an area of disagreement in their
relationship. For each video, participants were asked to rate the emotions of a target
individual who was highlighted with a green dot above his or her head. To rate emotions,
participants used a dial similar to the one described in Study 1, which traversed a 180°
path, with the dial pointer moving over a 9-point scale ranging from “very bad” at the far
left (shown with a schematic frowning face), with “neutral” in the middle, and “very good”
(shown with a schematic smiling face) at the far right. Caregivers were instructed to change
the position of the dial as often as necessary so that it always represented how the target
person in the video felt. Each video lasted 240 seconds. The videos and target’s emotional
ratings were drawn from Study 1 data, and have been used in earlier studies on emotion
recognition (Sze et al., 2012). In line with past studies on empathic accuracy, we ensured
that the target individual: (a) experienced sufficient variability and range of emotion (i.e.,
rated him or herself as feeling positive or negative); and (b) rated his or her own emotion

in a way that was reasonable and not unduly idiosyncratic (determined by comparing the
target’s own ratings with those of a panel of four expert raters; Levenson & Ruef, 1992; Soto
& Levenson, 2009).

As in Study 1, accuracy on this task was calculated using time-series correlations to
determine the agreement between: (a) the caregiver’s moment-to-moment ratings of the
target person’s emaotions, and (b) the target’s ratings of his or her own emotions. Accuracy
scores were reliable across the videos (a = .71), thus we averaged the correlation
coefficients from each video to derive a single measure of each caregiver’s empathic
accuracy, with higher scores reflecting greater accuracy.

Caregiver Depressive Symptoms and Anxiety Symptoms—Caregivers completed
the Center for Epidemiologic Studies Depression (CESD; Radloff, 1977), a 20-item self-
report assessment of depressive symptoms (a = .88). The presence of symptoms in the

past week was rated on a 4-point scale ranging from “not at all” to “a lot”. Scores were
reversed where appropriate and summed, with higher scores indicating greater depression.®
Additionally, to examine different symptom clusters of depression, we computed four
subscales by summing item responses related specifically to: (a) depressed affect [a = .81],
(b) low positive affect [a = .76], (c) somatic complaints [a = .69], and (d) interpersonal
problems [a = .76]). These clusters and the associated subscales are based on prior research
on social determinates of depression in older adults (Hays et al., 1998).

6For the CESD, a score of 16 is the most widely used clinical cutoff, however, recent research suggests the optimal cutoff score ranges
from 15 to 23 depending on gender, ethnicity, and other factors (Henry et al., 2018).
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Caregivers also completed the Beck Anxiety Inventory (BAI; Steer & Beck, 1997), a 20-
item self-report assessment of anxiety symptoms (a = .87). Caregivers reflected on the past
month and rated themselves on a 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 anxiety.

Care Recipients’ Depressive Symptoms and Anxiety Symptoms—At UCSF, care
recipients’ neuropsychiatric symptoms were assessed via a clinical interview conducted by
a nurse with the caregiver using the Neuropsychiatric Inventory, a well-validated measure

of care recipients’ neuropsychiatric symptoms, which includes subscales focused on the
domains of depression and anxiety (Cummings, 1997). For each domain, an interviewer
probed for the presence of a variety of symptoms (e.g., feelings of sadness, low spirits,
burdening social partners). If symptoms were present, their frequency and severity were
rated. Frequency scores ranged from 1 (rarely) to 4 (very often) and severity scores ranged
from 1 (mild) to 3 (severe). Frequency and severity scores were multiplied to create a total
score in each domain, with higher scores indicating greater symptomatology.

Care Recipients’ Disease Severity—At UCSF, the Clinical Dementia Rating Scale
(CDR) was completed by having clinicians administer a semi-structured interview to
caregivers (Morris, 1997). The CDR assesses functional performance in six domains: (a)
memory, (b) orientation, (c) judgement and problem-solving, (d) community affairs, (e)
home and hobbies, and (f) personal care. Scores in each domain ranged from 0 (none) to 3
(severe) (a = .82) and were summed to create a composite score, ranging from 0 to 18, with
higher scores indicating greater disease severity.

Care Recipients’ Functional Impairments—Functional impairments were measured
using an adapted version of the Lawton-Brody Instrumental activities of daily living (iIADL)
Scale (Lawton & Brody, 1969), in which caregivers reported on the extent to which care
recipients are able to perform each of 8 activities (e.g., food preparation, laundry, managing
finances, a = .88). Specifically, for each activity, caregivers were asked to choose an

item that most closely reflected their care recipient’s highest level of functioning (e.qg., for
laundry: a] does laundry completely, b] launders small items..., c] all laundry must be done
by others). Responses were summed, with lower scores reflecting poorer performance of
iADLs.

Analytic Approach—To test our first hypothesis that care recipient depressive symptoms
would moderate the association between caregiver empathic accuracy and caregiver
depressive symptoms, we used linear regression. We regressed caregiver depressive
symptoms onto caregiver empathic accuracy, care recipient depressive symptoms, and

the product between the two in order to examine their interactive effect. To test our

second hypothesis that care recipient anxiety symptoms would moderate the association
between caregiver empathic accuracy and caregiver anxiety symptoms, we repeated the
aforementioned model, replacing depressive symptoms with anxiety symptoms.

For all models in which the significant hypothesized interactions emerged, in order to
understand and describe the nature of the interaction, we examined simple slopes at one
standard deviation above and below the mean for each predictor variable. Thus, for the
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significant interaction, we report four simple slopes at: (a) higher levels of care recipient
depressive symptoms, (b) lower levels of care recipient depressive symptoms, (c) higher
levels of caregiver empathic accuracy, and (d) lower levels of caregiver empathic accuracy.
We also conducted additional analyses to examine whether the interaction effects were
robust to the inclusion of covariates previously linked to caregiver depression in the
literature, including caregiver age and sex, and care recipient diagnosis, disease severity,
and functional impairments.

Additionally, we conducted a series of 4 linear regressions to explore whether the interaction
between caregiver empathic accuracy and care recipient depressive symptoms predicted each
of the four symptom clusters of depression on the CESD (Hays et al., 1998): (a) depressed
affect, (b) low positive affect, (c) somatic complaints, and (d) interpersonal problems.

Study 2 Results

Correlations among key study variables are presented in Table 2. In line with our first
hypothesis, regression analysis revealed that the association between caregiver empathic
accuracy and caregiver depressive symptoms was moderated by care recipient depressive
symptoms (significant empathic accuracy by care recipient depressive symptoms interaction)
(B=.22, {98) = 2.05, p=.043), with no main effect of caregiver empathic accuracy (8=
.08, 498) = 0.84, p=.41) nor care recipient depressive symptoms (8= .18, {98) = 1.82, p
= 072). The interaction between care recipient depressive symptoms and caregiver empathic
accuracy remained significant after controlling for a variety of factors relevant to caregiver
depressive symptoms (i.e., caregiver age and gender, and care recipients’ diagnosis, disease
severity, and functional impairments; g = .25, {86) = 2.42, p= .017).7 See Figure 1 for a
depiction of the interactive effect, and Supplemental Figure 1 for an alternative orientation
of this effect.

Simple slopes at higher and lower levels of care recipient depressive symptoms revealed
that, when a care recipient had relatively high levels of depressive symptoms (1 SD above
the mean), the effect of caregiver empathic accuracy on caregiver depressive symptoms was
positive and significant (8= .31, £98) = 2.03, p =.045). However, when a care recipient
was relatively low in depressive symptoms (1 SD below the mean), the effect of caregiver
empathic accuracy on caregiver depressive symptoms was negative and non-significant
(B=-.14, 98) = —-1.00, p=.32). Thus, the significant difference between slopes (the
significant interaction effect) was characterized by a more positive association between
caregivers’ empathic accuracy and depressive symptoms when care recipients had relatively
high levels of depressive symptoms, in contrast to a more negative association between
caregivers’ empathic accuracy and depressive symptoms when care recipients had relatively
low levels of depressive symptoms. Examining simple slopes from the same interaction at
higher and lower levels of empathic accuracy revealed that for caregivers relatively high

"Disease severity was the only other significant predictor of caregiver depression in this model, 5= .44, {86) = 3.23, p=.001.
Additionally, when we limited the sample to include only romantic partners, the interaction between care recipient depressive
symptoms and caregiver depressive symptoms remained a significant predictor of caregiver depressive symptoms, 8= .21, {77) =
2.08, p=.041. The interaction between care recipient anxiety and caregiver empathic accuracy remained a non-significant predictor of
caregiver anxiety, 8= -.01, {77) = -.06, p=.95.
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on empathic accuracy (1 SD above the mean), the association between care recipients’
depressive symptoms and caregivers’ depressive symptoms was significant and positive (8=
.40, 198) = 2.86, p=.005). In contrast, for caregivers relatively low on empathic accuracy
(1 SD below the mean), the association between care recipients’ depressive symptoms

and caregivers’ depressive symptoms was non-significant and near zero (8= —.04, {98) =
-0.31, p=.76). Thus, when a caregiver had relatively high levels of empathic accuracy, the
caregiver had higher levels of depressive symptoms if their care recipient had higher levels
of depressive symptoms, and lower levels of depressive symptoms if their care recipient had
lower depressive symptoms. In other words, caregivers only shared their care recipient’s
level of depressive symptoms when caregivers were high on empathic accuracy.8

Examining specific symptom clusters of caregiver depression (i.e., depressed affect,
interpersonal problems, low positive affect, and somatic symptoms), we found that caregiver
empathic accuracy significantly moderated the association between care recipient depressive
symptoms and caregiver depressed affect (8= .24, {98) = 2.20, p=.030). Caregiver
empathic accuracy also significantly moderated the association between care recipient
depressive symptom and caregiver interpersonal problems (8= .23, {97) = 2.30, p=

.042). The pattern of simple slopes for both of these significant interactions were similar to
those observed for the interaction with caregivers’ overall depressive symptoms. In contrast,
empathic accuracy did not significantly moderate the association between care recipient
depressive symptoms and caregiver low positive affect, g = .14, {95) = 1.28, p=.20.
Similarly, empathic accuracy did not significantly moderate the association between care
recipient depressive symptoms and caregiver somatic symptoms, g= .15, {98) = 1.37, p=
A75).

Contrary to our second hypothesis, the association between caregiver empathic accuracy and
caregiver anxiety was not significantly moderated by care recipient anxiety (8= .07, {98) =
0.64, p=.53). In this model, neither the main effect of care recipient anxiety (8= .14, #98)
=1.33, p=.19) nor the main effect of caregiver empathic accuracy were significant (8= .03,
#98) =0.33, p=.74).

Discussion

The present study examined whether the association between one’s own empathic accuracy
and mental health is moderated by a close relational partner’s level of depression and
anxiety. We predicted that one’s own greater empathic accuracy would be associated

with better mental health when a partner lacks depressive symptoms, whereas one’s own
greater empathic accuracy would be associated with poorer mental health when a partner
has high levels of depressive symptoms. In Study 1, we examined this hypothesis in
heterosexual married couples using an empathic accuracy task in which participants rated
the emotional valence of their own spouse. In Study 2, we examined this hypothesis in a

8\e conducted exploratory analyses for both studies to examine whether a partner’s anxiety symptoms moderated the association
between empathic accuracy and depressive symptoms. In these analyses the interaction effects were not significant: Study 1: (B=
191, SE= 155, p=.218); Study 2: (8= .160, #98) = 1.46, p=.147). Similarly, partner’s depressive symptoms did not moderate the
association between empathic accuracy and anxiety: Study 1: (B =.164, SE=.093, p=.078); Study 2: (8=.162, {98) = 1.55, p=

124).
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sample of caregivers for individuals with dementia using an empathic accuracy task in which
caregivers rated the emotional valence of a stranger. Across both studies, we found that

a partner’s level of depressive symptoms significantly moderates the association between
one’s own empathic accuracy and depression, such that higher empathic accuracy is linked
with more depressive symptoms when a partner has high levels of depressive symptoms, but
fewer depressive symptoms when a partner has low levels of depressive symptoms. These
results demonstrate that high levels of empathic accuracy can correspond with better or
worse mental health, depending on a partner’s level of depressive symptoms. We believe
these findings reflect the critical role for empathic accuracy in depression contagion in close
relationships, and the benefits of one’s own empathic accuracy for one’s own mental health
in the absence of a partner’s depressive symptoms.

Contrary to our hypotheses in both Study 1 and Study 2, results were specific to depression;
comparable results did not emerge for anxiety. This finding fits with previous literature

that suggests symptoms of depression may be more contagious than symptoms of anxiety

in close relationships (Joiner, 1994). The relational attributions individuals make regarding
a partner’s depression may differ from those of anxiety. While research suggests that, in
general, shared negative affect in dyads is associated with negative views regarding the
relationship (Brown et al., 2021), unlike anxiety, depression is more strongly tied to feelings
of loneliness and isolation. As a result, individuals may be more likely to attribute their
partner’s depressed affect to problems in their relationship, whereas anxiety may be more
attributable to the external environment. Future research should explore this possibility.

Using the measure of caregiver depression from Study 2 (CESD), past research has
highlighted distinct symptom clusters of depression in older adults, including somatic
symptoms, low positive affect, depressed affect, and interpersonal problems. We explored
whether care recipients’ depression was associated with higher levels of each of these
symptom clusters in caregivers who had higher empathic accuracy. Results revealed that
caregivers high in empathic accuracy caring for an individual with high levels of depressive
symptoms had the highest levels of depressed affect and interpersonal problems, but not
somatic symptoms or low positive affect. These differences may emerge due to limitations
in the measurement of constructs (e.g., the measure of care recipient depression may
capture depressed affect better than somatic symptoms). Alternatively, empathic accuracy
may specifically promote the transmission of depressed affect and promote interpersonal
problems with a depressed partner, including feelings of loneliness and isolation. It is
possible that somatic symptoms and low positive affect are less likely to result from
depression contagion or that these symptoms are simply more heavily determined by other
factors we did not measure (e.g., lack of sleep or enjoyable activities; Talbot et al., 2010).

The current findings contribute to our understanding of the interpersonal emotional
concomitants of depressive symptoms in middle and late adulthood, periods where overall
rates of depression usually drop (Fiske et al., 2009). Marriage is the closest relationship most
adults experience, and emotions within close relationships become especially important for
mental health with older age (Rook & Charles, 2017). In middle to late life, although

the ability to understand a spouse’s changing emotional valence may be beneficial under
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many circumstances, emotional understanding may have deleterious effects when a spouse is
depressed.

Findings from Study 2 exemplify how qualities of a caregiver and qualities of a care
recipient interact to predict caregiver mental health (Wells et al., 2019). With the rapidly
aging worldwide population, and the increasing prevalence of dementia with age, mental
health problems associated with dementia caregiving will be a major public health issue with
increasing implications for psychological science (Kawas & Brookmeyer, 2009). Emotional
problems and suffering in care recipients are known to be problematic for caregiver mental
health (Schulz et al., 2008), and the current findings suggest that empathically accurate
caregivers may be most susceptible to the mental health consequences of care recipients’
depressive symptoms. Poor mental health in caregivers has been associated with greater
mortality in their care recipients (Lwi et al., 2017), highlighting the need for targeted
interventions that can stop the spread of depression in these vulnerable dyads (Hua et al.,
2021).

Strengths, Limitations, and Future Directions

The current studies advance our understanding of the conditions under which empathic skills
are associated with good or bad mental health, and highlight empathic accuracy as a factor
that may promote shared depression in dyads. Strengths of the current studies include (a)

the use of two objective measures of empathic accuracy derived from naturalistic social
interactions, which do not rely on subjective perspectives on empathic traits, (b) a large
community sample of heterosexual married couples and a unique clinical population in
which depressive symptoms are heightened, and (c) well-validated measures of depressive
symptoms. In addition, these findings add diversity to the literature on empathy by focusing
on middle-aged and elderly dyads.

In Study 1, where the measure of empathic accuracy required participants to accurately rate
their own spouse, it is possible that more expressive spouses were rated more accurately.
Thus, greater expressivity, rather than individual differences in empathic skills could

have been a driving force underlying shared depression for individuals high in empathic
accuracy. We explicitly addressed this possibility in Study 1 by controlling for a partner’s
level of expressivity, and observed a significant moderating effect of empathic accuracy.
Nonetheless, the measure of empathic accuracy in Study 1 remains inherently dyadic,

and factors other than a participant’s skill in reading other’s emotions could increase

their accuracy score. For example, characteristics of the spouse (like having more or less
predictable and idiosyncratic self-ratings) could influence empathic accuracy. We addressed
this possibility in Study 2 by having all caregivers rate the same standardized videos of
unfamiliar targets expressing emotions during naturalistic social interactions, and continued
to observe significant moderating effects of empathic accuracy. Even so, our measures

of empathic accuracy capture the ability to accurately detect changes in another person’s
emotional valence, and results may not generalize to other forms of empathic accuracy (e.g.,
rating a monologue or accurately identifying specific emotions like anger and sadness).

In Study 2, we used structured clinical interviews with caregivers to capture care recipient
depression. Clinical interviews with caregivers are the gold standard for measuring
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depression in individuals with neurodegenerative disease, because these individuals often
lack the ability to report on their own depressive symptoms. Although the trained
interviewers (in this case licensed nurses) ultimately rate care recipients’ level of depression,
both the reports of caregivers’ depression and their care recipient’s depression are based
on caregiver reports. As a result, it remains possible that greater care recipient depression
corresponds with greater caregiver depression for all dyads, but this association only
emerged for caregivers higher in empathic accuracy because only these caregivers could
accurately report on their care recipient’s depressive psychiatric symptoms. We find this
possibility unlikely considering that results did not extend to anxiety, and considering that
a similar interaction was observed in Study 1, in which spouses each reported on their own
depressive symptoms independently.

Because results from both studies are correlational in nature, we cannot conclude that
empathic accuracy necessarily leads to depression contagion. Depression can influence the
accuracy of social judgements (Moore & Fresco, 2012), and we must consider the possibility
that the current results emerge because individuals high in both depression and empathic
accuracy somehow make their partners more depressed. Given the wealth of research linking
greater empathic accuracy to positive outcomes for close relational partners (including less
depression), (Brown et al., 2018; Brown, Wells, et al., 2020; Gordon et al., 2013), this
possibility seems unlikely.

Findings from the present study point to several important areas for future research. The
current research largely focused on negative states (i.e., depression, anxiety). Future studies
should examine whether similar effects are found for positive states (e.g., positive affect
and well-being; c.f., Brown & Fredrickson, 2021). For example, does empathic accuracy
moderate the extent to which individuals share and benefit from their partner’s positive
affect and well-being? Research should also explore whether other people’s depressive
symptoms influence the association between empathic accuracy and mental health at earlier
points in the lifespan (i.e., before middle and older adulthood), and in other types of
relationships (e.g., coworkers, teacher-student relationships, non-familial caregivers, etc.).
Relevant to the issue of other types of relationships, a similar pattern of effects has been
found for physical health in parent-child relationships. In this study, greater cognitive
empathy in parents was associated with greater inflammatory cytokine production, but only
if their child was depressed (Manczak et al., 2015). Finally, we note that in both of our
studies, participants were primarily white and lived within western culture. Given known
cultural differences in emotional understanding and expression (Sun & Lau, 2018), future
research should examine these topics in diverse populations.

Although shared depression can be cast in a negative light, it is important to consider the
potential benefits and short-term value of sharing a partner’s depressive symptoms. Research
has begun to highlight how sharing a partner’s negative affect can help that partner feel
better (Brown, West, et al., 2020). Future research should explore whether shared depressive
states help pull a couple out of a depressive episode, or create a downward spiral of negative
affect that can lead to relationship dissolution. While more research is needed to understand
how empathic accuracy influences the spread of mental health problems in dyads and social
groups, the current findings suggest that in marriages and close caregiving relationships,
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individuals with the most depressive symptoms are those who are high on empathic accuracy
and whose partners are most depressed.

Conclusions

Although empathic accuracy is typically viewed as beneficial for social functioning and
mental health, results from the current studies demonstrate that greater empathic accuracy is
linked with worse mental health for individuals enmeshed in a depressive milieu. Findings
sound a cautionary note for researchers actively developing and implementing interventions
aimed at increasing empathic accuracy because individuals high in empathic accuracy may
be more likely to share their close relational partners’ depressive symptoms. Future research
examining the ramifications of empathic accuracy for mental health should take into account
the extent to which the individual’s close relational partners are depressed.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Note. A close relational partner’s level of depressive symptoms moderates the association
between empathic accuracy and depressive symptoms in heterosexual married couples
(Study 1) and in a sample of informal caregivers of close relational partners with dementia

(Study 2).
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Table 1

Additional demographic and clinical characteristics.

Means and standard deviations provided, unless otherwise noted.

Study 1

Age

Years of Education
Depression (SCL-90)
Anxiety (SCL-90)

Empathic Accuracy

Husbands Wives
53.61(10.10) 52.29(10.01)
16.51(2.78) 15.23(2.47)
0.22(0.30) 0.35(0.45)
0.11(0.23) 0.21(0.37)
0.26(0.26) 0.25(.26)

Study 2

Age
Gender (% Female)
Diagnosis (=)
FTD
AD
Motor
MCI or mixed
Clinical Dementia Severity
iADLs
Depression (NPI)
Anxiety (BAI)
Depression (CESD)

Empathic Accuracy

Care recipients Caregivers

6453 (10.12)  63.3(8.82)

412 57.8
39 -
18 -
25 -
20 -
3.93 (2.51) -
2.87(.78)
- 1.92 (2.0)
- 6.30 (6.71)
- 12.45 (8.54)
- 0.45(0.33)

Page 24

Notes. SCL-90 = Symptom Checklist- 90; iADLs = Instrumental activities of daily living; NPI = Neuropsychiatric Inventory; BAI = Beck Anxiety
Inventory; CESD = Center for Epidemiological Studies Depression Scale.
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Table 2

Intercorrelations between primary variables of interest.

Study 1
1 2 3 4 5 6

1. Husbands’ Empathic Accuracy 1.00

2. Wives’ Empathic Accuracy .07 1.00

3. Husbands’ Depressive Symptoms (SCL-90) .08 -.04 1.00

4. Wives’ Depressive Symptoms (SCL-90) _23** -.05 A1 1.00

5. Husbands” Anxiety (SCL-90) 13 .01 66" 11 1.00

6. Wives’ Anxiety (SCL-90) _.15'/' -.01 -.04 69 ** .04 1.00

Study 2
1 2 3 4 5

1. Caregivers’ Empathic Accuracy 1.00

2. Caregivers’ Depressive Symptoms (CESD) .08 1.00

3. Care Recipients’ Depressive Symptoms (NPI) .06 19% 100

4. Caregivers’ Anxiety Symptoms (BAI) .04 68 o20* 100

5. Care Recipients’ Anxiety Symptoms (NPI) .06 .07 2g8** 14 100
Notes.
+

p<.1
*

p<.05
Ak

p<.01

SCL-90 = Symptom Checklist- 90; iADLs = Instrumental activities of daily living; NPI = Neuropsychiatric Inventory; BAIl = Beck Anxiety
Inventory; CESD = Center for Epidemiological Studies Depression Scale.
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