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Abstract

Evidence to date indicates that compassion and empathy are health-enhancing qualities.
Research points to interventions and practices involving compassion and empathy being
beneficial, as well as being salient outcomes of contemplative practices such as mindful-
ness. Advancing the science of compassion and empathy requires that we select measures
best suited to evaluating effectiveness of training and answering research questions. The
objective of this scoping review was to 1) determine what instruments are currently available
for measuring empathy and compassion, 2) assess how and to what extent they have been
validated, and 3) provide an online tool to assist researchers and program evaluators in
selecting appropriate measures for their settings and populations. A scoping review and
broad evidence map were employed to systematically search and present an overview of
the large and diverse body of literature pertaining to measuring compassion and empathy. A
search string yielded 19,446 articles, and screening resulted in 559 measure development
or validation articles reporting on 503 measures focusing on or containing subscales
designed to measure empathy and/or compassion. For each measure, we identified the
type of measure, construct being measured, in what context or population it was validated,
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decision to publish, or preparation of the response set, sample items, and how many different types of psychometrics had been
manuscript. assessed for that measure. We provide tables summarizing these data, as well as an open-
Competing interests: The authors have declared source online interactive data visualization allowing viewers to search for measures of

that no competing interests exist. empathy and compassion, review their basic qualities, and access original citations contain-

ing more detail. Finally, we provide a rubric to help readers determine which measure(s)
might best fit their context.

Introduction

Historically, psychological assessment has overwhelmingly focused on measuring human
struggles, difficulties, and pathologies. However, converging evidence indicates that positive
emotions and prosocial qualities are just as important for improving overall well-being as
stress, depression, and anxiety are to detracting from health and well-being [1]. Across fields—
from medicine, mental health care, and education to economics, business and organizational
development—there is a growing emphasis on investigating prosocial constructs such as com-
passion and empathy [2].

Compassion, or the heartfelt wish to reduce the suffering of self and others, promotes social
connection and is an important predictor of overall quality of life [2] and well-being [3].
Empathy, or understanding and vicariously sharing other people’s positive emotions, is related
to prosocial behaviors (e.g., helping, giving, emotional support), positive affect, quality of life,
closeness, trust, and relationship satisfaction [4]. Compassion and empathy improve parenting
[5], classroom environments [6], and teacher well-being [7]. Compassionate love toward self
and others is associated with disease outcomes as well, such as increased long-term survival
rates in patients with HIV [8]. Self-compassion refers to being gentle, supportive, and under-
standing toward ourselves in instances of perceived failure, inadequacy, or personal suffering
[9]. Research indicates that self-compassion appears to reduce anxiety, depression, and rumi-
nation [10], and increase psychological well-being and connections with others [11, 12]. Both
compassion and self-compassion appear to protect against stress [13] and anxiety [10].

In healthcare professionals, empathy is associated with patient satisfaction, diagnostic accu-
racy, adherence to treatment recommendations, clinical outcomes, clinical competence, and
physician retention [14-16]. Importantly, it is also linked to reduced burnout, medical errors,
and malpractice claims [17]. However, evidence indicates that empathy declines during medi-
cal training and residency [18-20]. This may present an opportunity to improve many aspects
of healthcare by identifying ways to maintain or enhance empathy during medical training. It
is also important to note that while empathy is beneficial for patients, the effects on healthcare
professionals are more complicated. A distinction can be drawn between positive empathy
and/or compassion versus over-empathizing, which can lead to what has been termed “com-
passion fatigue” and/or burnout.

Disentangling these relationships through scientific investigation requires selecting mea-
sures and instruments capable of capturing these nuances. In addition, growing evidence that
empathy and compassion can be improved through training [21, 22] relies on selection or
development of measures that can assess the effectiveness of such training. While empathy and
compassion training for healthcare professionals has shown positive outcomes, it still requires
improvement. For example, in a recent systematic review, only 9 of 23 empathy education
studies in undergraduate nursing samples demonstrated practical improvements in empathy
[23]. Another systematic review of 103 compassion interventions in the healthcare context
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[24] identified a number of limitations such as focusing on only a single domain of compas-
sion; inadequately defining compassion; assessing the constructs exclusively by self-report;

and not evaluating retention, sustainability, and translation to clinical practice over time: all
related to how compassion and empathy are conceptualized and measured. The researchers
recommend that such interventions should “be grounded in an empirically-based definition of
compassion; use a competency-based approach; employ multimodal teaching methods that
address the requisite attitudes, skills, behaviors, and knowledge within the multiple domains of
compassion; evaluate learning over time; and incorporate patient, preceptor, and peer evalua-
tions” (p. 1057). Improving conceptualization and measurement of compassion and empathy
are crucial to advancing effective training.

Conceptualizing compassion and empathy

Compassion and empathy are complex constructs, and therefore challenging to operationalize
and measure. Definitions of compassion and empathy vary, and while they are often used
interchangeably, they are distinct constructs [25]. Like many other constructs, both compas-
sion and empathy can be conceptualized at state and/or trait levels: people can have context-
dependent experiences of empathy or compassion (i.e., state), or can have a general tendency
to be empathic or compassionate (i.e., trait). The constructs of empathy and compassion each
have multiple dimensions: affective, cognitive, behavioral, intentional, motivational, spiritual,
moral and others. In addition to their multidimensionality, compassion and empathy are
crowded by multiple adjacent constructs with which they overlap to varying degrees, such as
kindness, caring, concern, sensitivity, respect, and a host of behaviors such as listening, accu-
rately responding, patience, and so on.

Strauss et al. [26] conducted a systematic review of measures of compassion, and by com-
bining the definitions of compassion among the few existing instruments at the time, proposed
five elements of compassion: recognizing suffering, understanding the universality of human
suffering, feeling for the person suffering, tolerating uncomfortable feelings, and motivation to
act/acting to alleviate suffering. Gilbert [27] proposed that compassion consists of six attri-
butes: sensitivity, sympathy, empathy, motivation/caring, distress tolerance, and non-
judgement.

Likewise, empathy has been conceptualized as having at least four elements (as measured
by the Interpersonal Reactivity Index [28] for example): perspective-taking (i.e., taking the
point of view of others), fantasy (i.e., imagining or transposing oneself into the feelings and
actions of others), empathic concern (i.e., accessing other-oriented feelings of sympathy or
concern) and personal distress (i.e., or unease in intense interpersonal interactions). Early
work by Wiseman [29] used a concept analysis approach identifying four key domains of
empathy: seeing the world the way others see it, understanding their feelings, being non-judg-
mental, and communicating or expressing that understanding. Other conceptualizations of
empathy [30] include subdomains of affective reactivity (i.e., being emotionally affected by
others), affective ability (i.e., others tell me I'm good at understanding them), affective drive
(i.e., I try to consider the other person’s feelings), cognitive drive (i.e., trying to understand or
imagine how someone else feels), cognitive ability (i.e., 'm good at putting myself in another
person’s shoes), and social perspective taking. De Waal and Preston [31] propose a “Russian
doll” model of empathy, in which evolutionary advances in empathy layer one on top of the
next, resulting in their definition of empathy as “emotional and mental sensitivity to another’s
state, from being affected by and sharing in this state to assessing the reasons for it and adopt-
ing the other’s point of view” (p. 499).
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Compassion is conceptualized as generally positive, and “more is better” in terms of health
and well-being. Empathy on the other hand can lead to positive outcomes such as empathic
concern, compassion, and prosocial motivations and behaviors, whereas unregulated empathic
distress can be aversive, decrease helping behaviors, and lead to burnout [32]. Compassion
and empathy also appear to differ in underlying brain structure [33] as well as brain function
[34]. Terms such as “compassion fatigue” are more accurately characterized as empathy
fatigue, and some evidence indicates that compassion can actually counteract negative aspects
of empathy [35].

When assessing compassion and empathy, it is often important to measure their opposites,
or constructs that present barriers to experiencing and expressing compassion or empathy.
Personal distress, for example, can be confused for empathy but in fact is a “self-focused, aver-
sive affective reaction” to encountering another person’s suffering, accompanied by the desire
to “alleviate one’s own, but not the other’s distress” [36, p.72]. Personal distress is viewed as a
barrier to true compassion, and experienced chronically, is associated with burnout (i.e.
exhaustion, cynicism, and inefficacy due to feeling frenetic/overloaded, underchallenged/indif-
ferent, or worn-out/neglected [37]).

Other constructs that have been measured as barriers to compassion include lack of empa-
thy or empathy impairment, apathy, coldness, judgmental attitudes toward specific popula-
tions or conditions, and fear of compassion. In sum, compassion and empathy are not so
much singular constructs as multi-faceted collections of cognitions, affects, motivations and
behaviors. When researchers or program evaluators consider the best ways to assess empathy
and compassion, they must often attend to measuring these constructs as well.

Past systematic reviews focused on measurement of empathy and compassion sought to (1)
review definitions [26, 38]; (2) evaluate measurement methods [39]; (3) assess psychometric
properties [40]; (4) provide quality ratings [26, 41, 42]; and/or (5) recommend gold standard
measures [26, 43]. To our knowledge, this review is the first scoping review focused on captur-
ing the wide array of instruments measuring empathy, compassion, and adjacent constructs.

We conducted a scoping review and broad evidence map (as opposed to a systematic review
or meta-analysis) for several reasons. Whereas systematic reviews attempt to collate empirical
evidence from a relatively smaller number of studies pertaining to a focused research question,
scoping reviews are designed to employ a systematic search and article identification method
to answer broader questions about a field of study. As such, this scoping review provides a
large and diverse map of the available measures across this family of constructs and measure-
ment methodology, with the primary goal of aiding researchers and program evaluators in
selecting measures appropriate for their setting.

Another unique feature of this scoping review is a data visualization that we have developed
to help readers navigate the findings. This interactive tool is called the Compassion and Empa-
thy Measures Interactive Data Visualization (CEM-IDV) (https://imagination.ucsd.edu/
compassionmeasures/).

The aims of this scoping review were achieved, including 1) identifying existing measures
of empathy and compassion, 2) providing an overview of the evidence for validity of these
measures, and 3) providing an online tool to assist researchers and program evaluators in
searching for and selecting the most appropriate instruments to evaluate empathy, compas-
sion, and/or adjacent constructs, based on their specific context, setting, or population.

Methods

The objective of this project was to capture all peer-reviewed published research articles that
were focused on developing, or assessing the psychometric properties of, instruments
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measuring compassion and empathy and overlapping constructs, such as self-compassion, the-
ory of mind, perspective taking, vicarious pain, caring, the doctor-patient relationship, emo-
tional cues, sympathy, tenderness and emotional intelligence. We included only articles that
were specifically focused on measure development or validation, and therefore did not include
articles that may have developed idiosyncratic ways of assessing compassion or empathy in ser-
vice to conducting experiments. We included self-report assessments, observational ratings or
behavioral coding schemes, and tasks. This review was conducted according to the PRISMA
statement for scoping reviews [44]. The population, concept, and context (PCC) for this scop-
ing review were 1) population: adults and children, 2) concepts: compassion and empathy, and
3) context: measures/questionnaires for English-speaking populations (behavioral measures
and tasks in all languages).

Eligibility criteria

Articles were included if they focused on development or psychometric validation/evaluation
of whole or partial scales, tasks, or activities designed to measure empathy, compassion, or syn-
onymous or adjacent constructs. Conference proceedings and abstracts as well as grey-litera-
ture were excluded from this review, as were articles in languages other than English or
reporting on self-report scales that were in languages other than English. Behavioral tasks or
observational measures that were conducted in languages other than English, but were
reported in English and could be utilized in an English-speaking context, were included.
Papers were excluded if they were in a language other than English, did not include human
participants, or did not focus on reporting on development or psychometric validation of mea-
sures of compassion, empathy, or adjacent constructs.

Information sources

To identify the peer-reviewed literature reporting on the psychometric properties of measures
of empathy and compassion, the following databases were searched: PubMed, Embase, Psy-
chlnfo, CINAHL, and Sociological Abstracts. See Table 1 to review the search terms and strat-
egy applied for each database. All databases were searched in October 2020 and again in May
2023 by a reference librarian trained in systematic and scoping reviews at the University of
California, San Diego library.

Screening

Abstracts of the articles identified through the search were uploaded to Covidence [45, 46].
Covidence is a web-based collaboration software platform that streamlines the production of
systematic and other literature reviews. Each article was screened by two reviewers and any
conflicts reviewed in team meetings until the team reached 90% agreement. Thereafter, one
screener included or excluded each abstract.

Full text screening

After articles were screened in, full text for all articles tagged as “Measure Development/Vali-
dation” were uploaded to the system. The project coordinator (MS) reviewed all articles that
were included to ensure that they were tagged appropriately and that all articles reporting on
development or validation of measures or assessments of psychometric properties were
included in this review.

PLOS ONE | https://doi.org/10.1371/journal.pone.0297099 January 19, 2024 5/21


https://doi.org/10.1371/journal.pone.0297099

PLOS ONE

Measures of empathy and compassion: A scoping review

Table 1. Databases and search strings.

Database

Empathy

("Empathy"[Mesh]) OR
("Empath*"[tiab]) OR
("compassion*"[tiab]) OR ("self-
compassion”[tiab]) OR ("loving-
kindness"[tiab]) OR
("sympathy”[tiab]) OR ("bedside
manner"[tiab]) OR
("metta"[tiab]) OR
("karuna"[tiab]) OR
("ubuntu"[tiab]) OR ("emotional
cue™'[tiab])

PubMed:

Embase: (empathy/exp) OR (compassion/
exp) OR (kindness/exp) OR
(sympathy/exp) OR (empath*ti,
ab) OR (compassion*:ti,ab) OR
(self-compassion:ti,ab) OR
(loving-kindness:ti,ab) OR
(sympathy:ti,ab) OR (bedside
manner:ti,ab) OR (metta:ti,ab)
OR (karuna:ti,ab) OR (ubuntu:ti,
ab) OR (emotional cue*:ti,ab)

Search Terms

Testing

(“Psychometrics”[Mesh]) OR (“reproducibility of
results”[Mesh]) OR (“Validation studies as topic”[Mesh])
OR (“bias”[Mesh]) OR (“observer variation”[Mesh]) OR
("Selection Bias"[Mesh]) OR (“diagnostic errors”[Mesh])
OR (“dimensional measurement accuracy”’[Mesh]) OR
(“predictive value of tests”[Mesh]) OR (“discriminant
analysis”[Mesh]) OR ("psychometric*"[tiab]) OR
("reliabil*"[tiab]) OR ("valid*"[tiab]) OR
("reproducib*"[tiab]) OR ("bias"[tiab]) OR ("Factor
Analysis, Statistical'[Mesh]) OR ("Biomarkers"[Mesh:
NoExp]) OR ("biomarker"[tiab]) OR ("Magnetic
Resonance Imaging"[Mesh]) OR
("electroencephalography"[MeSH Terms]) OR
("fMRI"[tiab]) OR (“electroencephalography”[tiab]) OR
("EEG"[tiab]) OR ("Functional Neuroimaging"[Mesh])
OR ("Autonomic Nervous System"[Mesh]) OR
("Parasympathetic Nervous System"[Mesh]) OR
("Sympathetic Nervous System"[Mesh]) OR
("Hormones"[Mesh]) OR ("Neurotransmitter
Agents"[Mesh]) OR ("task"[tiab]) OR ("implicit"[tiab])
OR ("functional magnetic resonance imaging"[tiab]) OR
("respiratory sinus arrhythmia"[tiab]) OR ("rsa"[tiab]) OR
("vagal tone"[tiab]) OR ("heart rate variability"[tiab]) OR
("hrv"[tiab]) OR ("autonomic nervous system"[tiab]) OR
("parasympathetic nervous system"[tiab]) OR
("sympathetic nervous system"[tiab]) OR
("hormones"[tiab]) OR ("immune*"[tiab]) OR
("neurophysiolog*"[tiab]) OR ("neurobiolog*"[tiab])

(psychometry/exp) OR (reproducibility/exp) OR
(validationstudy/exp) OR (statisticalbias/exp) OR
(selectionbias/exp) OR (observervariation/exp) OR
(diagnosticerror/exp) OR
(dimensionalmeasurementaccuracy/exp) OR
(predictivevalue/exp) OR (discriminantanalysis/exp) OR
(psychometric™:ti,ab) OR (reliabil*:ti,ab) OR (valid*:ti,ab)
OR (reproducib*:ti,ab) OR (bias:ti,ab) OR
(factoranalysis/exp) OR (biologicalmarker/exp) OR
(biomarker:ti,ab) OR
(nuclearmagneticresonanceimaging/exp) OR
(electroencephalography/exp) OR (fMRI:ti,ab) OR
(electroencephalography:ti,ab) OR (EEG:ti,ab) OR
(functionalneuroimaging/exp) OR
autonomicnervoussystem/exp) OR (cholinergicsystem/
exp) OR (adrenergicsystem/exp) OR
(hormonesandhormoneanalogs/exp) OR
(agentsinteractingwithtransmitter,
hormoneordrugreceptors/exp) OR (task:ti,ab) OR
(implicit:ti,ab) OR
(functionalmagneticresonanceimaging:ti,ab) OR
(respiratorysinusarrhythmia:ti,ab) OR (rsa:ti,ab) OR
(vagustone/exp) OR (vagaltone:ti,ab) OR
(heartratevariability:ti,ab) OR (hrv:ti,ab) OR
(parasympatheticnervoussystem:ti,ab) OR
(sympatheticnervoussystem:ti,ab) OR (hormones:ti,ab)
OR (immun*:ti,ab) OR (neurophysiolog*:ti,ab) OR
(neurobiolog™:ti,ab)

Number of
Articles

Total
6,829

Measurements

("scale"[tiab]) OR ("Surveys and
Questionnaires"[Mesh]) OR
("instrument"[tiab]) OR
("scale"[tiab]) OR ("subscale™"[tiab])
OR ("questionnaire™'[tiab]) OR
("modeling"[tiab]) OR (" Models,
Psychological'[Mesh]) OR
("Interviews as Topic"[Mesh]) OR
("interview™*"[tiab]) OR
("investigation™"[tiab]) OR ("blood
"[Subheading]) OR ("analys*"[tiab])
OR ("analyz*"'[tiab]) OR
("paradigm™"[tiab]) OR
("intervention™"[tiab]) OR
("measure*"[tiab]) OR ("Brain
Mapping"[MeSH]) OR
("Neuroimaging"[Mesh])

(scale:ti,ab) OR (questionnaire/exp) | 9,315
OR (survey/exp) OR (instrument:ti,
ab) OR (scale:ti,ab) OR (subscale™:
ti,ab) OR (questionnaire*:ti,ab) OR
(modeling:ti,ab) OR
(psychologicalmodel/exp) OR
(interview/exp) OR (interview™:ti,
ab) OR (investigation*:ti,ab) OR
(analys™:ti,ab) OR (analyz*:ti,ab)
OR (paradigm*:ti,ab) OR
(intervention™:ti,ab) OR (measure™:
ti,ab) OR (brainmapping/exp) OR
(neuroimaging/exp) OR
(functionalneuroimaging/exp)

(Continued)
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Table 1. (Continued)

Database

Empathy

(MH "Empathy") OR (MH
"Compassion") OR
(compassion®) OR (self-
compassion) OR (loving-
kindness) OR (sympathy) OR
(“bedside manner”) OR (metta)
OR (karuna) OR (ubuntu) OR
(“emotional cue*”)

CINAHL:

PsychINFO: | MAINSUBJECT.EXACT

(Empathy) OR MAINSUBJECT.

Search Terms

Testing

(MH "Measurement Issues and Assessments+") OR (MH
"Reproducibility of Results") OR (MH "Validation
Studies") OR (MH "Bias Research+") OR (MH
"Diagnostic Errors+") OR (MH "Predictive Value of
Tests") OR (MH "Discriminant Analysis") OR
("psychometric*") OR ("reliabil*") OR ("valid*") OR
("reproducib™) OR ("bias ") OR (MH "Factor Analysis")
OR (MH "Biological Markers+") OR ("biomarker") OR
(MH "Magnetic Resonance Imaging+") OR (MH
"Electroencephalography”) OR ("fMRI") OR
("electroencephalography") OR ("EEG") OR (MH
"Neuroradiography+") OR (MH "Autonomic Nervous
System+") OR (MH "Hormones+") OR (MH
"Neurotransmitter Agents+") OR ("task") OR ("implicit ")
OR ("functional magnetic resonance imaging") OR
("respiratory sinus arrhythmia ") OR ("rsa") OR ("vagal
tone") OR ("heart rate variability") OR ("hrv ") OR
("autonomic nervous system") OR ("parasympathetic
nervous system ") OR ("sympathetic nervous system ")
OR ("hormones ") OR (“immune*") OR
("neurophysiolog™) OR ("neurobiolog™")

MAINSUBJECT.EXACT.EXPLODE(Psychometrics) OR
MAINSUBJECT.EXACT(Statistical Validity) OR

Number of
Articles
Measurements Total
(MH "Instrument by Type+") OR 3,595; limited to
(MH "Surveys+") OR (MH "Surveys | academic

+") OR ("questionnaire") OR
("instrument") OR ("scale”) OR
("subscale") OR (MH "Models,
Psychological+") OR (modeling:ti,
ab) OR (MH "Interviews+") OR
("interview™") OR ("investigation*")
OR ("analys*") OR ("analyz*") OR
("paradigm™") OR (MH
"Paradigms”) OR ("intervention*")
OR ("measure*") OR (MH "Brain
Mapping")

journals = 3,257

MAINSUBJECT.EXACT.
EXPLODE(Test Types) OR AB

6,199; exclude
dissertations and

EXACT.EXPLODE(Sympathy) | MAINSUBJECT.EXACT(Experimenter Bias) OR (questionnaire*) OR TI books = 5,056
OR AB(empathy) OR TI MAINSUBJECT.EXACT.EXPLODE(Test Bias) OR (questionnaire™) OR AB
(empathy) OR AB(compassion™) | MAINSUBJECT.EXACT (Predictive Validity) OR AB (instrument) OR TI(instrument)
OR TI(compassion™) OR AB (measurement instruments) OR TI(measurement OR AB(scale) OR TI(scale) OR AB
(self-compassion) OR TI(self- instruments) AB(psychometric*) OR TI(psychometric*) | (subscale®) OR TI(subscale®) OR
compassion) OR AB(loving- OR AB(reliabil*) OR TI(reliabil*) OR AB(valid*) OR TI | MAINSUBJECT.EXACT.
kindness) OR TI(loving- (valid*) OR AB(reproducib®) OR TI(reproducib*) OR EXPLODE(Mental Models) OR AB
kindness) OR AB(sympathy) OR | AB(bias) OR TI(bias) OR MAINSUBJECT.EXACT. (modeling) OR TI(modeling) OR
TI(sympathy) OR AB(“bedside | EXPLODE(Factor Analysis) OR MAINSUBJECT. AB(interview™) OR TI(interview™)
manner”) OR TI(“bedside EXACT.EXPLODE(Biological Markers) OR AB OR AB(investigation™) OR TI
manner”) OR AB(metta) OR TI | (biomarker) OR TI(biomarker) OR MAINSUBJECT. (investigation*) OR AB(analys*)
(metta) OR AB(karuna) OR TI EXACT.EXPLODE(Magnetic Resonance Imaging) OR OR TI(analys*) OR AB(analyz*) OR
(karuna) OR AB(ubuntu) OR TI | MAINSUBJECT.EXACT.EXPLODE(Functional TI(analyz*) OR AB(paradigm*) OR
(ubuntu) OR AB(“emotioonal Magnetic Resonance Imaging) OR MAINSUBJECT. TI(paradigm®) OR AB
cue®”) OR TI(“emotional cue®”) | EXACT.EXPLODE(Electroencephalography) OR AB (intervention™) OR TI

(electroencephalography) OR TI (intervention®) OR AB(brain

(electroencephalography) OR AB(EEG) OR TI(EEG) OR | regions) OR TI(brain regions) OR

MAINSUBJECT.EXACT.EXPLODE(Autonomic MAINSUBJECT.EXACT

Nervous System) OR MAINSUBJECT.EXACT. (Neuroanatomy) OR

EXPLODE(Hormones) OR MAINSUBJECT.EXACT. MAINSUBJECT.EXACT

EXPLODE(Neurotransmitters) OR AB(task) OR TI(task) | (Stereotaxic Atlas)

OR AB(implicit) OR TI(implicit) OR AB(functional

magnetic resonance imaging) OR TI(functional magnetic

resonance imaging) OR AB(fMRI) OR TI(fMRI) OR AB

(respiratory sinus arrhythmia) OR TI(respiratory sinus

arrhythmia) OR AB(rsa) OR TI(rsa) OR AB(vagal tone)

OR TI(vagal tone) OR AB(heart rate variability) OR TI

(heart rate variability) OR AB(hrv) OR TI(hrv) OR AB

(autonomic nervous system) OR TI(autonomic nervous

system) OR AB(parasympathetic nervous system) OR TI

(parasympathetic nervous system) OR AB(sympathetic

nervous system) OR TI(sympathetic nervous system) OR

AB(hormones) OR TI(hormones) OR AB(immune*) OR

TI(immune*) OR AB(neurophysiolog*) OR TI

(neurophysiolog™) OR AB(neurobiolog*) OR TI

(neurobiolog™) OR AB(neural plasticity) OR TI(neural

plasticity)

(Continued)
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Table 1. (Continued)

Database
Empathy
Soc MAINSUBJECT.EXACT.
Abstracts: EXPLODE(Empathy) OR
MAINSUBJECT.EXACT

(Compassion) OR (AB
(empathy) OR TI(empathy)) OR
(compassion) OR (self-
compassion) OR (loving-
kindness) OR (AB(sympathy)
OR TI(sympathy)) OR (bedside
manner) OR (metta) OR
(karuna) OR (ubuntu) OR
(emotional cue)

https://doi.org/10.1371/journal.pone.0297099.t001

Search Terms

Testing

MAINSUBJECT.EXACT(Psychometric Analysis) OR
SUBJECT(Psychometric properties) OR MAINSUBJECT.
EXACT.EXPLODE(Validity) OR MAINSUBJECT.
EXACT.EXPLODE(Statistical Bias) OR MAINSUBJECT.
EXACT(Test Bias) OR SUBJECT(Bias) OR (AB
(predictive validity) OR TI(predictive validity)) OR (AB
(psychometric*) OR TI(psychometric*)) OR (AB
(reliabil®) OR TI(reliabil*)) OR (AB(valid*) OR TI
(valid*)) OR (reproducib*) OR (bias) OR
MAINSUBJECT.EXACT.EXPLODE(Factor Analysis) OR
MAINSUBJECT.EXACT.EXPLODE(Biological Factors)
OR (biomarker) OR (magnetic resonance imaging) OR
(functional magnetic resonance imaging) OR SUBJECT
(Electroencephalography) OR (electroencephalography)
OR (EEG) OR SUBJECT(Nervous system) OR SUBJECT
(Autonomic nervous system) OR SUBJECT
(Parasympathetic nervous system) OR (nervous system)
OR MAINSUBJECT.EXACT.EXPLODE(Hormones) OR
SUBJECT(Neurotransmitters) OR (neurotransmitters)
OR (task) OR (fmri) OR (AB(respiratory sinus
arrhythmia OR rsa) OR TI(respiratory sinus arrhythmia
OR rsa)) OR (vagal tone) OR (AB (heart rate variability
OR hrv) OR TI (heart rate variability OR hrv)) OR
(hormones) OR (immune*) OR (neurophysiolog®) OR
(neurobiolog*) OR SUBJECT(Neurophysiology/
Neurophysiological) OR (neural plasticity)

Reviewing

Number of
Articles
Measurements Total
MAINSUBJECT.EXACT. 6,314; excluding
EXPLODE(Measures dissertations,
(Instruments)) OR magazines, &
MAINSUBJECT.EXACT(Surveys) | books = 4,662
OR MAINSUBJECT.EXACT
(Interviews) OR MAINSUBJECT.
EXACT.EXPLODE

(QuesTIonnaires) OR (AB
(questionnaire™) OR TI
(questionnaire™)) OR (AB(survey™)
OR TI(survey*)) OR (AB(subscale*)
OR TI(subscale™)) OR (AB(scale™)
OR TI(scale*)) OR (AB
(instrument™®) OR TI(instrument™))
OR (AB(model*) OR TI(model*))
OR (AB(interview™®) OR TI
(interview™)) OR (AB
(invesTIgaTIon) OR TI
(invesTIgaTIon)) OR (AB(analys™)
OR TI(analys*)) OR (AB(analyz*)
OR TI(analyz*)) OR (AB
(paradigm™) OR TI(paradigm™))
OR MAINSUBJECT.EXACT.
EXPLODE(Paradigms) OR (brain
mapping) OR MAINSUBJECT.
EXACT.EXPLODE(Neurology) OR
SUBJECT (Brain)

Each article was reviewed for its general characteristics and psychometric evaluation/valida-
tion data reported. General data extracted from each article included: the article title, full cita-
tion, abstract, type of study, the name of the scale/assessment/measure, the author’s definition
of the construct(s) being measured (if stated), the specific purpose of the scale (context and
population, such as “a scale for measuring nurses’ compassion in patient interactions”),
whether the measure was conceptualized as assessing state or trait (or neither or both);
whether the scale was self-report, peer-report, or expert observer/coder; the validation popula-
tion, number, gender proportion, and location; and any reviewer notes.

See Table 2 for the psychometric data extracted from each article. In this scoping review we
did not evaluate or record/analyze the results of the psychometric evaluations or validations.
We only recorded whether or not they had been completed. Because some members of the
team did not have enough experience/training to properly identify psychometric evaluations
or assessments, data extraction was completed using two data extraction forms (i.e., one for
general data and one for psychometric data) constructed in Survey Planet [47]. A group of
four experienced coders completed both the general and psychometric data extraction forms,
and a group of six less experienced coders completed only the general data extraction form
with an experienced coder completing the psychometric data extraction form.

Once the data were extracted, they were reviewed by the research coordinator or principal
investigator and combined into a spreadsheet. After combining, the answers were reviewed by
a team of four additional reviewers to ensure that the information extracted was correct. These
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Table 2. Definitions of psychometric properties.

Psychometric Property
Reliability

Internal Consistency
Test Re-test Reliability

Inter-rater Reliability
Validity

Content Validity
Construct Validity

Convergent Validity

Divergent/Discriminant Validity

Predictive Validity

Other Psychometrics

Factor Analysis/Principal
Component Analysis

Confirmatory Factor Analysis

Structural Equation Modeling

Control/Correlation with Social
Desirability

Other Biased Responding or Lie
Scale

Definition

The strength of relationships between the items in the measure that tap the
construct

Test the resulting items again to see if/how they measure the same thing over
time.

The correlation or relationship between two different raters responses

Assesses whether a test is representative of all aspects of the construct.

The extent to which the measured variable appears to be an adequate measure
of the conceptual variable.

The extent to which a measured variable is found to be related to other
measured variables designed to measure the same or similar conceptual
variables.

The extent to which a measured variable is found to be unrelated to other
measured variables designed to measure different conceptual characteristics, or
the extent to which a measured variable discriminates between groups in a
sample.

The extent to which a self-report measure correlates with (predicts) a future
behavior.

The extent which a scale falls into sub-categories

A set of factors (facets or subscales) has already been identified for the
measure. The researcher investigates whether these factors “hold up” in
another new sample, or whether a different factor structure is a better fit.

Combines factor analysis and multiple regression analysis to analyze the
structural relationship between measured variables and latent constructs

The extent to which the measure correlates with a scale of social desirability.

Whether the measure includes, or the degree of correlation has been assessed
with, items or scales intended to detect biased, dishonest or random
responding.

https://doi.org/10.1371/journal.pone.0297099.t002

four reviewers received additional training on how to confirm that the appropriate informa-

tion was extracted from the article as well as how to clean the information in a systematic way.

Results

Systematic literature search

A total of 29,119 articles were identified and 9,673 duplicates were removed, resulting in 19,446
titles/abstracts screened for eligibility (Fig 1). A total of 10,553 full-text articles were assessed for
inclusion based on the criteria previously described. A total of 6,023 articles were included in
the final sample. Of these articles, 559 reported on the development or validation of a measure
of empathy and/or compassion, 1,059 identified biomarkers of empathy and/or compassion,
and 3,936 used a measure or qualitative interview of empathy or compassion in the respective
study. This scoping review reports on the 559 measure development/validation articles.

Measure development and validation studies

An overview of the 503 measures of empathy or compassion that were developed, validated, or
psychometrically evaluated in the 559 articles can be found in the S1 Table. The majority of
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29119 studies imported for screening —_—— > 9763 duplicates removed

19446 studies screened —_—> 8893 studies irrelevant

10553 full-text studies assessed for eligibility —_— >
4530 studies excluded:

1215 wrong language

1170 wrong study design

980 published abstract/presentation
793 presentation

162 duplicate

93 wrong population

77 wrong indication

\ 2 36 wrong outcomes

3 wrong setting

1 wrong intervention

6023 studies included:

559 measure development papers
1059 biomarker papers

4405 used a measure of compassion or
empathy or qualitative interview

Fig 1. Article screening flow diagram.

https://doi.org/10.1371/journal.pone.0297099.9001

the studies (n = 181) used a student population for development and/or validation. Student
populations included undergraduate students, nursing students, and medical students. A total
of 136 studies used samples of general, healthy adults (18 and older). Eighty-three (83) studies
developed and/or validated a measure using health care workers, mostly comprising physi-
cians and nursing staff. A total of 66 studies reported on a combined sample of populations
such as clinicians and patients. There were 63 studies that used a patient population (e.g., can-
cer patients, surgical patients). A total of 34 studies used samples of individuals in other spe-
cific professions (e.g., military personnel), 32 used youth and adolescent samples (5-18 years
old), 18 included older adults/aging populations, while 28 used samples in mental health care
related professions (e.g., therapists). Nine studies used samples in other specific populations
(e.g., spouses of depressed patients).

The number of possible psychometric assessments was 13 (see list below), and the total
types of psychometric assessments reported for each measure ranged from 0 to 12. On average,
each measure reported four types of psychometric assessments being completed. The measures
with the highest number of psychometric assessments reported included the Interpersonal
Reactivity Index (IRI) and the Self-Compassion Scale (SCS) with 12 psychometric assessments
each. All scales with eight or more psychometric assessments reported in the articles we
located can be found in S2 Table.

In regards to the type of psychometric assessments reported, a total of 409 studies assessed
internal consistency, 342 used construct validity, 316 used factor analysis or principal

PLOS ONE | https://doi.org/10.1371/journal.pone.0297099 January 19, 2024 10/21


https://doi.org/10.1371/journal.pone.0297099.g001
https://doi.org/10.1371/journal.pone.0297099

PLOS ONE

Measures of empathy and compassion: A scoping review

component analysis, 299 assessed convergent validity, 218 used confirmatory factor analysis,
187 evaluated content validity, 165 tested for discriminant/divergent validity, 108 assessed test
re-test reliability, 71 measured interrater reliability, 69 tested for predictive validity, 68 used
structural equation modeling, 38 controlled for or examined correlations with social desirabil-
ity, and 6 used a biased responding assessment or “lie” scale. Eighty studies performed other
advanced statistics.

Measures of empathy and compassion

A total of 503 measures of compassion and empathy were identified in the literature. S3 Table
is sorted alphabetically by the name of the measure, and includes a description of each mea-
sure, year developed, type of measure, subscales (if applicable), administration time (if pro-
vided), number of items, sample items, and response set. The majority of the scales were
developed in the past decade (since 2013). Most of the measures identified were self-report
scales (412 scales). Fifty-three (53) were peer/corollary report measures (descriptions of target
individuals’ thoughts, feelings, motives, or behaviors), and 38 were behavioral/expert coder
measures (someone who has been trained to assess target’s thoughts, feelings motives or
behaviors). There were 370 measures with subscales and 133 measures without subscales. The
number of items of each scale varied widely from 1 item to 567 items. The average number of
items was 32 (SD = 45.2) and the median was 21 items. Most authors did not report on the esti-
mated time it would take to complete the measure.

Interactive data visualization

Data visualizations are graphical representations of data designed to communicate key aspects
of complex datasets [48]. Interactive data visualizations allow users to search, filter, and other-
wise manipulate views of the data, and are increasingly being used for healthcare decision
making [49]. We used Google Data Studio to create an online open-access interactive data
visualization (Fig 2) displaying the results of this scoping review. Access it at: https://
imagination.ucsd.edu/compassionmeasures/

The purpose of this Compassion and Empathy Measures Interactive Data Visualization
(CEM-IDV) is to assist health researchers and program evaluators in selecting appropriate
measures of empathy and compassion based on a number of parameters, as well as learning
more about how these constructs are currently being conceptualized. Visualization parameters
include: number of types of psychometric assessments completed (1-12) on the y-axis, number
of items on the x-axis (with measures with over 70 items appearing on a separate display, not
shown in Fig 2), and the bubble size indicating the number of participants in the validation
studies. Search filters include Population in which the measure has been validated (e.g. stu-
dents, healthcare workers, general adults), Construct (e.g. empathy, compassion, caring, self-
compassion), and Type of Measure (e.g. self-report, behavioral/expert coder). Users can also
search measures by name of the parent measure. For example, there are multiple versions of
the Jefferson Scale of Empathy (JSE) (e.g., for physicians, for nurses, for medical students). To
retrieve all articles reporting on any version of the JSE, one would search for the parent mea-
sure (i.e., “Jefferson Scale of Empathy”). If a measure does not have multiple versions (for
example, the Griffith Empathy Measure), this search would yield all articles on that single
version.

Discussion

A robust science of compassion and empathy relies on effective measures. This scoping review
examined the broad literature of peer-reviewed published research articles that either
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O CEM-IDV Compassion and Empathy Measures Interactive Data Visualization
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Welcome to the Compassion and Empathy Measures Interactive Data Visualization!
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Fig 2. Interactive data visualization.
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developed, or assessed the psychometric properties of, instruments measuring compassion
and empathy. The review also includes overlapping and related constructs such as self-com-
passion, theory of mind, perspective-taking, vicarious pain, caring, the doctor-patient relation-
ship, emotional cues, sympathy, tenderness, and emotional intelligence.

Our review indicates that the field of measuring compassion and empathy is maturing.
Strides have been made in recent years in conceptualization, definition, and assessment of
compassion and empathy. Since the time of earlier critical reviews of measurement of compas-
sion and empathy, several measures have gained more psychometric support: S2 Table shows
that 34 measures have been subjected to 9 or more types of psychometric validation. Multiple
measures in this review demonstrate consistent reliability and validity along with many other
strengths.

Newer measures align more closely with experimental, theoretical and methodological
advances in understanding the various components of compassion and empathy. For example,
the newer Empathic Expressions Scale [50] recognizes that actual empathy behaviors are differ-
ent from cognitive and affective aspects of empathy. In another example, increasing under-
standing of the role of warmth and affection as an important component of empathy has led to
the development of the Warmth/Affection Coding System (WACS) [51]. That measure also
includes both micro- and macro-social observations, recognizing that implicit and explicit
behaviors are important for assessment.

As measurement becomes more precise, assessments have also reflected increasing under-
standing of the differences between compassion and empathy, and the interaction between the
two. For example, the Compassion Scale [52] subscales include kindness, common humanity,
mindfulness and indifference (reverse-scored), whereas the family of the Jefferson Scale(s) of
Empathy include compassion as well as “standing in the patient’s shoes” and “understanding
the client’s perspective.” Recognizing recent research on how compassion could temper conse-
quences of empathic distress such as burnout, it becomes important for researchers and pro-
gram evaluators to not only avoid conflating the two, but also measure both separately.

Empathy and compassion in specific circumstances for specific populations have also been
developed, such as the Body Compassion Questionnaire [53] with clear relevance for
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adolescents and young adults, as well as those with eating and body-dysmorphic disorders, or
the modified 5-Item Compassion Measure [54] created specifically for patients to assess pro-
vider compassion during emergency room visits.

In our review, we included self-report assessments, peer/corollary observational measures,
and behavioral tasks/expert coder measures, for adults and children in English-speaking popu-
lations. A discussion of the utility of each of these types of measures follows, along with a
rubric for measure selection that researchers and program evaluators can use with the assis-
tance of the tables and/or CEM-IDV online tool.

Self-report measures

The vast majority of measures of empathy and compassion are self-report measures (surveys,
questionnaires, or items asking people to report on their own compassion and empathy).
While perhaps the most efficient way to assess large numbers of participants, historically self-
assessments of compassion and empathy have been riddled with challenges. Over a decade
ago, Gerdes et al. [38] in their review of the literature noted that:

In addition to a multitude of definitions, different researchers have employed a host of dis-
parate ways to measure empathy (Pederson, 2009). A review of the literature pertaining to
empathy reveals that as a result of these inconsistencies, conceptualisations and measure-
ment techniques for empathy vary so widely that it is difficult to engage in meaningful com-
parisons or make significant conclusions about how we define and measure this key
component of human behaviour. (pp. 2327).

While a 2007 systematic review of 36 measures of empathy identified eight instruments
demonstrating evidence of reliability, internal consistency, and validity [40], a systematic
review of 12 measures of empathy used in nursing contexts [41] revealed low-quality scores
(scoring 2-8 on a scale of 14), concluding that none of the measures were both psychometri-
cally and conceptually satisfactory.

Our scoping review did not assess psychometric robustness other than the number of psy-
chometric assessments completed, but a 2022 systematic review of measures of compassion
[26] continued to reveal low-quality ratings (ranging from 2 to 7 out of 14) due to poor inter-
nal consistency for subscales, insufficient evidence for factor structure and/or failure to exam-
ine floor/ceiling effects, test-retest reliability, or discriminant validity. They concluded that
“currently no psychometrically robust self- or observer-rated measure of compassion exists,
despite widespread interest in measuring and enhancing compassion towards self and others”
(pp- 26).

Several issues have been identified as potentially explaining shortcomings of compassion
and empathy measures. For example, definitions of compassion and empathy vary widely in
scholarly and popular vernacular, which can lead to variability in respondents’ perceptions. In
addition to issues of semantics, the vast majority of compassion and empathy measures are
face valid, relying on questions such as “I feel for others when they are suffering,” or “When I
see someone who is struggling, I want to help.” These questions can increase the risk for social
desirability bias (i.e., the tendency to give overly positive self-descriptions either to others or
within themselves) and other response biases. Indeed, feeling uncompassionate can be quite
difficult to admit, requiring not only a large degree of self-reflection and insight, but also an
ability to manage the cognitive dissonance, shame, or embarrassment that could accompany
such an admission. This difficulty may be particularly true among healthcare professionals.
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Using self-report measures to assess the impact of compassion-focused interventions can
also be confounded by mere exposure and demand characteristics, particularly when com-
pared to standard-of-care or wait-list controls. In other words, after spending eight-weeks
learning about and practicing compassion, it is not surprising that one might more frequently
endorse items with respect to compassion due to increased familiarity with the concept, or
implicit desire to satisfy experimenters, as opposed to increased compassionate states or
behaviors. On the other hand, interventions could paradoxically result in people more accu-
rately rating themselves lower on these outcomes once they investigate more thoroughly their
own levels of, and barriers to, compassion and empathy, potentially masking improvements.

Peer/corollary and behavioral/expert coder measures

With increasing technological, statistical, and conceptual sophistication, we can innovate new
measures that can increase validity by triangulating more objective measures with self-percep-
tions. In fact, multiple measures using observation and ratings by peers, patients, or trained/
expert behavioral coders have been developed to do just that. We identified 61 measures utiliz-
ing observational measures or peer/corollary reports, some involving a spouse, friend, supervi-
sor, client or patient completing a questionnaire, rating form or checklist regarding their
observations of that person. These measures may also include ratings of a live or recorded
interaction by someone who has been trained to assess, or is an expert in assessing, compassion
or empathy behaviors. Compassion or empathy behaviors include verbalizations and signals
such as eye contact, tone of voice, or body language. Similarly, qualitative coding of transcribed
narratives, interactions, or responses to interview questions or vignettes can be conducted
with human qualitative coders, which is increasingly supported by artificial intelligence.

These methods have the clear benefit of avoiding self-report biases and providing richer
data for each individual (for use in admissions or competency exams for instance). However,
they can be labor intensive, can introduce potential changes in behavior due to knowing one is
being observed, and can introduce another layer of subjectivity on the part of the observer/
rater (which can be overcome in part by measures of agreement between two or more raters).
They also tend to have fewer psychometric assessments testing their validity or reliability than
other measures.

Behavioral tasks

Laboratory-based behavioral tasks have been useful for assessing empathy and compassion
under controlled conditions while reducing self-report biases and taking less time than qualita-
tive/observational measures. These lab protocols involve exposure to stimuli designed to
induce empathy and compassion or related constructs. For example, respondents might view a
video-recorded vignette that reliably results in responses to seeing another person who is suf-
fering [55] or write a letter to a prison inmate who has committed a violent crime [56]. Game
theory has been used to create tasks focused on giving people options to share with, withhold
from, or penalize others with cash, points, or goods. These are used to assess prosocial behav-
iors and constructs adjacent to empathy and compassion such as altruism and generosity [57].

The association of these implicit measures of compassion and empathy with real-world set-
tings or with subjective perceptions of empathy and compassion is unknown. A meta-analysis
of 85 studies (N = 14,327) indicates that self-report cognitive empathy scores account for only
approximately 1% of the variance in behavioral cognitive empathy assessments [58]. This find-
ing could demonstrate the superiority of implicit measures and a rather damning verdict for
the accuracy of self-perceptions, or could imply that these different types of measures are
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capturing very different constructs (a problem that exists across many psychosocial versus
behavioral measures, see [59]).

Selecting measures

Our review revealed that there is not one or even a few measures of empathy and compassion
that are best across all situations. Rather than providing overarching recommendations, there-
fore, we emphasize that measurement is context-dependent. As such, we recommend a series
of questions researchers and program evaluators might ask themselves when selecting a
measure.

We encourage readers to use the online CEM-IDV as a decision-aid tool to identify the best
measure for their specific needs. To select the most appropriate instrument(s), we offer the fol-
lowing questions (in a suggested order) to provide guidance:

1. Which precise domains of empathy, compassion, or adjacent constructs do you want to
measure? For example, is it the participant’s experience of empathy, or a skill or behavior?
See the “General Construct” dropdown menu. Because definitions of empathy, compassion
and related constructs are often imprecise, investigate whether the sample items, factors,
and authors’ definition of the construct matches the outcome or variable you actually want
to measure.

2. What measurement type is best suited to answering your research/evaluation question, or
what is feasible for your setting and sample size? For example, if you have limited time or a
large sample size, you may prefer a self-report survey, whereas if you are concerned about
self-report bias, you might consider a direct observation or behavioral task/expert coder
measure. Use S1 Table to examine measures by type of measure, or use the “Type of Mea-
sure” filter in the CEM-IDV.

3. What measure length, number of items, or time it takes to complete the assessment is feasi-
ble for the study? Refer to the X-axis of the CEM-IDV tool.

4. What population(s) are you working with? Use the population filter to explore whether the
measures you are considering have been validated in those populations.

5. Do you want to differentiate the domain you are measuring from other adjacent con-
structs, such as sympathy or altruism, or distinguish between empathy and compassion?
Select and include measures of each construct in order to make this distinction.

Finally, now that you have selected several candidate measures, ask:

6. How valid and reliable is the measure? Use S1 Table or the Y-axis of CEM-IDV tool to
determine which psychometric assessments have been completed, and click on the measure
in the table below to review the full text of the papers to discover the strength of those
assessments, as well as familiarizing oneself with the recent literature on the measure. Evi-
dence for the validity, factor structure, or length of measures is often hotly debated, and it
can be that a measure has been improved or its interpretation cautioned by recent
literature.

Use case

For example, imagine you are conducting a study of emergency room outcomes, including
number of admissions, time from registration to discharge, and patient satisfaction. You
would like to include emergency-room healthcare-provider empathy and/or compassion as a
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potential predictor or mediator of outcomes. After reviewing the literature on the topic and
the definitions, you decide that compassion is the specific domain you are most interested in
(Question 1). Because you are aware of the limitations of self-report measures, you decide not
to use a self-report measure. You recognize that peer-reports, behavioral tasks, or expert coders
are not appropriate for the fast-paced environment and number of interactions, but decide
that patient reports of provider compassion would be ideal (Question 2). You recognize that
the questionnaire must be brief, given the existing measurement burden and limited time par-
ticipants have (Question 3). The population is emergency room clinicians and patients (Ques-
tion 4). In this case, you are not interested in differentiating compassion from other similar
constructs because that is not relevant to the question you are trying to answer: whether emer-
gency room physician compassion predicts or mediates patient outcomes (Question 5).

In this case, you might use the CEM-IDYV tool to select the population “Patients” and the
construct “Compassion.” Your search yields eight potential measures, and upon reviewing
each, you find that the 5-item Compassion Scale [54] has sample items that reflect what you
are hoping to measure and was validated with emergency room patients and their clinicians. It
demonstrates good reliability and validity and is an excellent choice for your project.

Strengths and limitations

This scoping review has several strengths. First, it covers a wide breadth of literature on ways
to assess empathy, compassion, and adjacent constructs using different types of measures (i.e.,
self-report, peer/corollary report, and behavioral/expert coder). Second, the findings were inte-
grated into an accessible interactive data visualization tool designed to help researchers/pro-
gram evaluators identify the most suitable measure(s) for their context. Third, the review team
included individuals with expertise in conducting reviews, with the project manager having
received formal training in best practices for systematic reviews, and an experienced data
librarian helping to develop the search string and conduct the literature search. Fourth, the lit-
erature search was conducted without a start date limitation, thus capturing all measures pub-
lished prior to October 2020. Fifth, the review team employed a comprehensive consensus
process to establish study inclusion/exclusion criteria and utilized state-of-the-art review soft-
ware, Covidence, to support the process of screening and data extraction.

There are also several limitations to consider. First, our literature search was limited to five
databases (i.e., PubMed, Embase, PsychInfo, CINAHL, and Sociological Abstracts), and
excluded grey literature, conference proceedings/abstracts, and measures not written in
English. We also included only articles specifically focused on development and/or psychomet-
ric validation of measures. Thus, it is possible we missed relevant measures. Second, although
we captured how frequently a measure was validated and the types of available psychometric
evidence for each measure, we did not review the quality of the evidence. Measures with
greater numbers of psychometric assessments may not necessarily be the most appropriate in
all contexts or for particular settings, and psychometric studies can lead to conflicting results/
interpretations. Importantly, the number of psychometric assessments might be skewed in
favor of older measures that have existed in the scientific literature longer, and allegiance
biases are possible. Thus, we reiterate that readers would benefit most from using the questions
recommended above when selecting measures. Third, this scoping review provides a static
snapshot of available measures through October 2020 and does not include measures that may
have been published after that time.

Finally, the scoping review does not identify gold-standard measures to use. While system-
atic reviews typically include quality assessments, scoping reviews do not. Rather, scoping
reviews seek to present an overview of a potentially large and diverse body of literature
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pertaining to a topic. As such, this review did not evaluate the quality of design, appraise the
strength of the evidence, or synthesize reliability or validity results for each study. It may there-
fore include multiple studies that may have weak designs, low power, or evidence inadequate
to the conclusions drawn.

Conclusion

Given the multitude of problems facing society (e.g., violence and war, social injustices and
inequities, mental health crises), learning how to cultivate compassion and empathy towards
self and others is one of the most pressing topics for science to address. Furthermore, studies
of compassion, empathy, and adjacent constructs rely on the use of appropriate measures,
which are often difficult to select due to inconsistent definitions and susceptibility to biases.
Our scoping review identified and reviewed numerous measures of compassion, empathy, and
adjacent constructs, extracting the qualities of each measure to create an interactive data visu-
alization tool. This tool is intended to assist researchers and program evaluators in searching
for and selecting the most appropriate instruments to evaluate empathy, compassion, and
adjacent constructs based on their specific context, setting, or population. It does not replace
reviewers’ own critical evaluation of the instruments.

How a construct is measured reflects how it is being defined and conceptualized. Reviewing
the subscales/factors and individual items that make up each measure sheds light on how each
of these measures conceptualizes empathy and compassion. Ongoing research by our team is
using these subscales, factors and items across measures to construct a conceptual map of com-
passion and empathy, which will be reported in a future paper. In the meantime, a useful fea-
ture of the CEM-IDV is that the list of articles yielded by searches includes subscales and
sample items from each measure/article. These allow for a snapshot of how each measure or its
authors have defined the constructs being assessed.

Future directions for measurement of empathy and compassion should consider incorpo-
rating advances in measurement and technology, and strive to bring together two or more
assessment methods such as self-report, peer or patient reports, expert observation, implicit
tasks, and biomarkers/physiological data to provide a more well-rounded picture of compas-
sion and empathy. Innovations such as voice analysis and automated facial expression recogni-
tion may hold promise. Brief measures dispersed across multiple time points such as
ecological momentary assessment and daily experience sampling may be useful. In conjunc-
tion with mobile technology and wearables, artificial intelligence and machine-learning data
processing, could facilitate these formerly labor and time-intensive assessment methods.

Supporting information

S1 Table. Measure populations and psychometric assessments.
(PDF)

S2 Table. Measures with 8+ psychometric assessments.
(PDF)

$3 Table. Measures of compassion and empathy.
(PDF)

Acknowledgments

Thank you to Omar Shaker for his work to create the online interactive data visualization.

PLOS ONE | https://doi.org/10.1371/journal.pone.0297099 January 19, 2024 17/21


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0297099.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0297099.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0297099.s003
https://doi.org/10.1371/journal.pone.0297099

PLOS ONE

Measures of empathy and compassion: A scoping review

Author Contributions

Conceptualization: Cassandra Vieten, Lora Khatib, Ariel J. Lang, Ming Tai-Seale, Lisa Eyler,
Cinnamon Bloss.

Data curation: Cassandra Vieten, Caryn Kseniya Rubanovich, Lora Khatib, Meredith Spren-
gel, Chloé Tanega, Craig Polizzi, Pantea Vahidi.

Formal analysis: Cassandra Vieten, Caryn Kseniya Rubanovich, Lora Khatib, Chloé Tanega.
Funding acquisition: Cassandra Vieten.

Investigation: Cassandra Vieten, Caryn Kseniya Rubanovich, Lora Khatib, Meredith Sprengel,
Chloé Tanega, Craig Polizzi, Pantea Vahidi.

Methodology: Cassandra Vieten, Caryn Kseniya Rubanovich, Meredith Sprengel.
Project administration: Cassandra Vieten, Meredith Sprengel, Chloé Tanega.
Software: Meredith Sprengel.

Supervision: Cassandra Vieten.

Validation: Cassandra Vieten, Chloé Tanega, Craig Polizzi, Pantea Vahidi.
Visualization: Cassandra Vieten, Lora Khatib, Chloé Tanega.

Writing - original draft: Cassandra Vieten, Caryn Kseniya Rubanovich.

Writing - review & editing: Cassandra Vieten, Caryn Kseniya Rubanovich, Lora Khatib, Mer-
edith Sprengel, Chloé Tanega, Craig Polizzi, Pantea Vahidi, Anne Malaktaris, Gage Chu,
Ariel J. Lang, Ming Tai-Seale, Lisa Eyler, Cinnamon Bloss.

References

1. Fredrickson BL. Chapter one- Positive emotions broaden and build. Adv Exp Soc Psychol. 2013; 47: 1—
53. https://doi.org/10.1016/B978-0-12-407236-7.00001-2

2. Seppala E, Rossomando T, Doty JR. Social connection and compassion: Important predictors of health
and well-being. Soc Res. 2013; 80(2): 411-430. https://doi.org/10.1353/s0r.2013.0027

3. Zessin U, Dickhduser O, Garbade S. The relationship between self-compassion and well-being: A
meta-analysis. Appl Psychol Health Well Being. 2015; 7(3): 340—-364. https://doi.org/10.1111/aphw.
12051 PMID: 26311196

4. Morelli SA, Lieberman MD, Zaki J. The emerging study of positive empathy. Soc Personal Psychol
Compass. 2015; 9(2): 57-68. https://doi.org/10.1111/spc3.12157

5. Duncan LG, Coatsworth JD, Greenberg MT. A model of mindful parenting: Implications for parent—child
relationships and prevention research. Clin Child Fam Psychol Rev. 2009; 12(3): 255-270. https://doi.
0rg/10.1007/s10567-009-0046-3 PMID: 19412664

6. HartS, Hodson VK. The compassionate classroom: Relationship based teaching and learning. 1st ed.
PuddleDancer Press; 2004.

7. EldorL, Shoshani A. Caring relationships in school staff: Exploring the link between compassion and
teacher work engagement. Teach Teach Educ. 2016; 59: 126—136. https://doi.org/10.1016/j.tate.2016.
06.001

8. Ironson G, Kremer H, Lucette A. Compassionate love predicts long-term survival among people living
with HIV followed for up to 17 years. J Posit Psychol. 2018; 13(6): 553-562. https://doi.org/10.1080/
17439760.2017.01350742

9. Neff KD. The Self-Compassion Scale is a valid and theoretically coherent measure of self-compassion.
Mindfulness. 2016; 7: 264—274. https://doi.org/10.1007/s12671-015-0479-3

10. Neff KD, Kirkpatrick KL, Rude SS. Self-compassion and adaptive psychological functioning. J Res
Pers. 2007; 41(1): 139-154. https://doi.org/10.1016/}.jrp.2006.03.004

11.  Yarnell LM, Neff KD. Self-compassion, interpersonal conflict resolutions, and well-being. Self Identity.
2013; 12(2): 146—159. https://doi.org/10.1080/15298868.2011.649545

PLOS ONE | https://doi.org/10.1371/journal.pone.0297099 January 19, 2024 18/21


https://doi.org/10.1016/B978-0-12-407236-7.00001%26%23x2013%3B2
https://doi.org/10.1353/sor.2013.0027
https://doi.org/10.1111/aphw.12051
https://doi.org/10.1111/aphw.12051
http://www.ncbi.nlm.nih.gov/pubmed/26311196
https://doi.org/10.1111/spc3.12157
https://doi.org/10.1007/s10567-009-0046-3
https://doi.org/10.1007/s10567-009-0046-3
http://www.ncbi.nlm.nih.gov/pubmed/19412664
https://doi.org/10.1016/j.tate.2016.06.001
https://doi.org/10.1016/j.tate.2016.06.001
https://doi.org/10.1080/17439760.2017.01350742
https://doi.org/10.1080/17439760.2017.01350742
https://doi.org/10.1007/s12671-015-0479-3
https://doi.org/10.1016/j.jrp.2006.03.004
https://doi.org/10.1080/15298868.2011.649545
https://doi.org/10.1371/journal.pone.0297099

PLOS ONE

Measures of empathy and compassion: A scoping review

12

13.

14.

15.

16.

17.

18.

19.

20.

21,

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

Zessin U, Dickhauser O, Garbade S. The relationship between self-compassion and well-being: A
meta-analysis. Applied psychology: Health and well-being.2015;7(3): 340-364. https://doi.org/10.1111/
aphw.12051 PMID: 26311196

Cosley BJ, McCoy SK, Saslow LR, Epel ES. Is compassion for others stress buffering? Consequences
of compassion and social support for physiological reactivity to stress. J Exp Soc Psychol. 2010; 46:
816—-823. https://doi.org/10.1016/j.jesp.2010.04.008

Di Blasi Z, Harkness E, Ernst E, Georgiou A, Kleijnen J. Influence of context effects on health outcomes:
A systematic review. Lancet. 2001; 357(9258): 757—762. https://doi.org/10.1016/s0140-6736(00)
04169-6 PMID: 11253970

Ogle J, Bushnell JA, Caputi P. Empathy is related to clinical competence in medical care. Med Educ.
2013; 47(8): 824-831. https://doi.org/10.1111/medu.12232 PMID: 23837429

Nembhard IM, David G, Ezzeddine |, Betts D, Radin J. A systematic review of research on empathy in
health care. Health Serv Res. 2022; 58(2): 250—263. https://doi.org/10.1111/1475-6773.14016 PMID:
35765156

Riess H, Kelley JM, Bailey RW, Dunn EJ, Phillips M. Empathy training for resident physicians: a ran-
domized controlled trial of a neuroscience-informed curriculum. J Gen Intern Med. 2012; 27(10): 1280—
1286. https://doi.org/10.1007/s11606-012-2063-z PMID: 22549298

Hojat M, Vergare MJ, Maxwell K, Brainard G, Herrine SK, Isenberg GA, et al. The devil is in the third
year: a longitudinal study of erosion of empathy in medical school. Acad Med. 2009; 84(9): 1182-1191.
https://doi.org/10.1097/ACM.0b013e3181b17e55 PMID: 19707055

Nunes P, Williams S, Sa B, Stevenson K. A study of empathy decline in students from five health disci-
plines during their first year of training. Int J Med Educ. 2011; 2: 12-7. https://doi.org/10.5116/ijme.
4d47.ddb0

Neumann M, Edelhduser F, Tauschel D, Fischer MR, Wirtz M, Woopen C, et al. Empathy decline and
its reasons: A systematic review of studies with medical students and residents. Acad Med. 2011; 86
(8): 996—-1009. https://doi.org/10.1097/ACM.0b013e318221e615 PMID: 21670661

Patel S, Pelletier-Bui A, Smith S, Roberts MB, Kilgannon H, Trzeciak S, et al. Curricula for empathy and
compassion training in medical education: A systematic review. PLoS One. 2019; 14(8). https://doi.org/
10.1371/journal.pone.0221412 PMID: 31437225

Samarasekera DD, Lee SS, Yeo JH, Yeo SP, Ponnamperuma G. Empathy in health professions educa-
tion: What works, gaps and areas for improvement. Medical Education. 2022; 57(1): 86—101. https:/
doi.org/10.1111/medu.14865 PMID: 35790499

Levett-dones T, Cant R, Lapkin S. A systematic review of the effectiveness of empathy education for
undergraduate nursing students. Nurse Educ Today. 2019; 75: 80-94. https://doi.org/10.1016/j.nedt.
2019.01.006 PMID: 30739841

Sinclair S, Kondejewski J, Jaggi P, Dennett L, des Ordons AL, Hack TF. What is the state of compas-
sion education? A systematic review of compassion training in health care. Acad Med. 2021; 96
(7):1057-1070. https://doi.org/10.1097/ACM.00000000000041 14 PMID: 33830949

Singer T, Klimecki OM. Empathy and compassion. Curr Biol. 2014; 24(18): 875-878. https://doi.org/10.
1016/j.cub.2014.06.054 PMID: 25247366

Strauss C, Taylor BL, Gu J, Kuyken W, Baer R, Jones F, et al. What is compassion and how can we
measure it? A review of definitions and measures. Clin Psychol Rev. 2016; 47: 15-27. https://doi.org/
10.1016/j.cpr.2016.05.004 PMID: 27267346

Gilbert P. Compassion focused therapy: Distinctive features. Routledge/Taylor & Francis Group; 2010.

Davis MH. Measuring individual differences in empathy: Evidence for a multidimensional approach. J
Pers Soc Psychol. 1983; 44(1): 113-126. https://doi.org/10.1037/0022-3514.44.1.113

Wiseman T. A concept analysis of empathy. J Adv Nurs. 1996; 23(6)1162—1167. https://doi.org/10.
1046/j.1365-2648.1996.12213.x PMID: 8796464

Batchelder L, Brosnan M, Ashwin C. The development and validation of the empathy components ques-
tionnaire (ECQ). PLoS One. 2017; 12(1). https://doi.org/10.1371/journal.pone.0169185 PMID:
28076406

de Waal FB, Preston SD. Mammalian empathy: Behavioural manifestations and neural basis. Nat Rev
Neurosci. 2017; 18(8): 498-509. https://doi.org/10.1038/nrn.2017.72 PMID: 28655877

Klimecki O, Singer T. Empathic distress fatigue rather than compassion fatigue? Integrating findings
from empathy research in psychology and social neuroscience. Pathological Altruism. 2012; 5: 368—
383.

Beauregard M, Courtemanche J, Paquette V, St-Pierre EL. The neural basis of unconditional love. Psy-
chiatry Res Neuroimaging. 2009; 172(2): 93—-98. https://doi.org/10.1016/j.pscychresns.2008.11.003
PMID: 19321316

PLOS ONE | https://doi.org/10.1371/journal.pone.0297099 January 19, 2024 19/21


https://doi.org/10.1111/aphw.12051
https://doi.org/10.1111/aphw.12051
http://www.ncbi.nlm.nih.gov/pubmed/26311196
https://doi.org/10.1016/j.jesp.2010.04.008
https://doi.org/10.1016/s0140-6736%2800%2904169-6
https://doi.org/10.1016/s0140-6736%2800%2904169-6
http://www.ncbi.nlm.nih.gov/pubmed/11253970
https://doi.org/10.1111/medu.12232
http://www.ncbi.nlm.nih.gov/pubmed/23837429
https://doi.org/10.1111/1475-6773.14016
http://www.ncbi.nlm.nih.gov/pubmed/35765156
https://doi.org/10.1007/s11606-012-2063-z
http://www.ncbi.nlm.nih.gov/pubmed/22549298
https://doi.org/10.1097/ACM.0b013e3181b17e55
http://www.ncbi.nlm.nih.gov/pubmed/19707055
https://doi.org/10.5116/ijme.4d47.ddb0
https://doi.org/10.5116/ijme.4d47.ddb0
https://doi.org/10.1097/ACM.0b013e318221e615
http://www.ncbi.nlm.nih.gov/pubmed/21670661
https://doi.org/10.1371/journal.pone.0221412
https://doi.org/10.1371/journal.pone.0221412
http://www.ncbi.nlm.nih.gov/pubmed/31437225
https://doi.org/10.1111/medu.14865
https://doi.org/10.1111/medu.14865
http://www.ncbi.nlm.nih.gov/pubmed/35790499
https://doi.org/10.1016/j.nedt.2019.01.006
https://doi.org/10.1016/j.nedt.2019.01.006
http://www.ncbi.nlm.nih.gov/pubmed/30739841
https://doi.org/10.1097/ACM.0000000000004114
http://www.ncbi.nlm.nih.gov/pubmed/33830949
https://doi.org/10.1016/j.cub.2014.06.054
https://doi.org/10.1016/j.cub.2014.06.054
http://www.ncbi.nlm.nih.gov/pubmed/25247366
https://doi.org/10.1016/j.cpr.2016.05.004
https://doi.org/10.1016/j.cpr.2016.05.004
http://www.ncbi.nlm.nih.gov/pubmed/27267346
https://doi.org/10.1037/0022-3514.44.1.113
https://doi.org/10.1046/j.1365-2648.1996.12213.x
https://doi.org/10.1046/j.1365-2648.1996.12213.x
http://www.ncbi.nlm.nih.gov/pubmed/8796464
https://doi.org/10.1371/journal.pone.0169185
http://www.ncbi.nlm.nih.gov/pubmed/28076406
https://doi.org/10.1038/nrn.2017.72
http://www.ncbi.nlm.nih.gov/pubmed/28655877
https://doi.org/10.1016/j.pscychresns.2008.11.003
http://www.ncbi.nlm.nih.gov/pubmed/19321316
https://doi.org/10.1371/journal.pone.0297099

PLOS ONE

Measures of empathy and compassion: A scoping review

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45.

46.

47.
48.

49.

50.

51.

52.

53.

54.

55.

Klimecki OM, Leiberg S, Ricard M, Singer T. Differential pattern of functional brain plasticity after com-
passion and empathy training. Soc Cogn Affect Neurosci. 2014; 9(6): 873-879. https://doi.org/10.1093/
scan/nst060 PMID: 23576808

Dowling T. Compassion does not fatigue!. An Vet J. 2018; 59(7): 749-750. Available from: https://www.
ncbi.nim.nih.gov/pmc/articles/PMC6005077/

Eisenberg N, Eggum ND. Empathic responding: Sympathy and personal distress. In: Decety J, Ickes
W, editors. The social neuroscience of empathy [Internet]. The MIT Press; 2009. Chapter 6. https://doi.
org/10.7551/mitpress/9780262012973.003.0007

Montero-Marin J, Araya R, Blazquez BO, Skapinakis P, Vizcaino VM, Garcia-Campayo J. Understand-
ing burnout according to individual differences: Ongoing explanatory power evaluation of two models
for measuring burnout types. BMC Public Health. 2012; 12(1): 1-2. https://doi.org/10.1186/1471-2458-
12-922 PMID: 23110723

Gerdes KE, Segal EA, Lietz CA. Conceptualising and measuring empathy. Brit J Soc Work. 2010; 40
(7): 2326-2343. https://doi.org/10.1093/bjsw/bcq048

Mascaro JS, Florian MP, Ash MJ, Palmer PK, Frazier T, Condon P, et al. Ways of knowing compassion:
How do we come to know, understand, and measure compassion when we see it?. Front Psychol.
2020;11. https://doi.org/10.3389/fpsyg.2020.547241 PMID: 33132956

Hemmerdinger JM, Stoddart SD, Lilford RJ. A systematic review of tests of empathy in medicine. BMC
Med Educ. 2007; 7(1): 1-8. https://doi.org/10.1186/1472-6920-7-24 PMID: 17651477

Yu J, Kirk M. Evaluation of empathy measurement tools in nursing: systematic review. J Adv Nurs.
2009; 65(9): 1790-1806. https://doi.org/10.1111/j.1365-2648.2009.05071.x PMID: 19694842

Hong H, Han A. A systematic review on empathy measurement tools for care professionals. Educ Ger-
ontol. 2020; 46(2): 72—83. https://doi.org/10.1080/03601277.2020.1712058

Sinclair S, Kondejewski J, Hack TF, Boss HC, Maclnnis CC. What is the Most Valid and Reliable Com-
passion Measure in Healthcare? An Updated Comprehensive and Critical Review. Patient. 2022; 15(4):
399-421. https://doi.org/10.1007/s40271-022-00571-1 PMID: 35107822

Tricco AC, Lillie E, Zarin W, O’'Brien KK, Colquhoun H, Levac D, et al. PRISMA extension for scoping
reviews (PRISMA-ScR): Checklist and explanation. Ann Intern Med. 2018; 169(7): 467—473. https://doi.
org/10.7326/M18-0850 PMID: 30178033

Covidence Systematic Review Software [software]. Veritas Health Innovation. Available from: www.
covidence.org.

Babineau J. Product review: Covidence (systematic review software). J Can Health Libr Assoc. 2014;
35(2): 68—71. https://doi.org/10.5596/c14-016

Survey Planet [software]. 2020. Accessed at https://surveyplanet.com/.

Brigham TJ. Feast for the eyes: An introduction to data visualization. Med Ref Serv Q. 2016; 35(2):
215-223. https://doi.org/10.1080/02763869.2016.1152146 PMID: 27054537

Zhu Z, Hoon HB, Teow KL. Interactive data visualization techniques applied to healthcare decision mak-
ing. In: Wang B, Li R, Perrizo W, editors. Big Data Analytics in Bioinformatics and Healthcare. Gl
Global; 2015. Chapter 3. https://doi.org/10.4018/978-1-4666-6611-5.ch003

Suwinyattichaiporn T, Guerrero LK, Generous MA. Conceptualizing and operationalizing empathic
expressions: A communication perspective. Commun Stud. 2021; 72(3): 285-302. https://doi.org/10.
1080/10510974.2021.1899009

Prasad AH, Keevers Y, Kaouar S, Kimonis ER. Conception and development of the Warm/Affection
Coding System (WACS): A novel hybrid behavioral observational tool for assessing parent-to-child
warmth. Res Child Adolesc Psychopathol. 2023; 51: 1357—1369. https://doi.org/10.1007/s10802-023-
01055-y PMID: 37079146

Pommier E, Neff KD, Téth-Kiraly |. The development and validation of the Compassion Scale. Assess-
ment. 2020; 27(1): 21-39. https://doi.org/10.1177/1073191119874108 PMID: 31516024

Beadle ES, Cain A, Akhtar S, Lennox J, McGuire L, Troop NA. Development and validation of the Body
Compassion Questionnaire. Health Psychol Behav Med. 2021; 9(1): 951-988. https://doi.org/10.1080/
21642850.2021.1993229 PMID: 34868737

Sabapathi P, Roberts MB, Fuller BM, Puskarich MA, Jones CW, Kligannon JH, et al. Validation of a 5-
item tool to measure patient assessment of clinician compassion in the emergency department. BMC
Emerg Med. 2019;19. https://doi.org/10.1186/s12873-019-0279-5 PMID: 31684885

Lamm C, Batson CD, Decety J. The neural substrate of human empathy: effects of perspective-taking
and cognitive appraisal. J Cogn Neurosci. 2007; 19(1): 42-58. https://doi.org/10.1162/jocn.2007.19.1.
42 PMID: 17214562

PLOS ONE | https://doi.org/10.1371/journal.pone.0297099 January 19, 2024 20/21


https://doi.org/10.1093/scan/nst060
https://doi.org/10.1093/scan/nst060
http://www.ncbi.nlm.nih.gov/pubmed/23576808
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6005077/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6005077/
https://doi.org/10.7551/mitpress/9780262012973.003.0007
https://doi.org/10.7551/mitpress/9780262012973.003.0007
https://doi.org/10.1186/1471-2458-12-922
https://doi.org/10.1186/1471-2458-12-922
http://www.ncbi.nlm.nih.gov/pubmed/23110723
https://doi.org/10.1093/bjsw/bcq048
https://doi.org/10.3389/fpsyg.2020.547241
http://www.ncbi.nlm.nih.gov/pubmed/33132956
https://doi.org/10.1186/1472-6920-7-24
http://www.ncbi.nlm.nih.gov/pubmed/17651477
https://doi.org/10.1111/j.1365-2648.2009.05071.x
http://www.ncbi.nlm.nih.gov/pubmed/19694842
https://doi.org/10.1080/03601277.2020.1712058
https://doi.org/10.1007/s40271-022-00571-1
http://www.ncbi.nlm.nih.gov/pubmed/35107822
https://doi.org/10.7326/M18-0850
https://doi.org/10.7326/M18-0850
http://www.ncbi.nlm.nih.gov/pubmed/30178033
http://www.covidence.org
http://www.covidence.org
https://doi.org/10.5596/c14-016
https://surveyplanet.com/
https://doi.org/10.1080/02763869.2016.1152146
http://www.ncbi.nlm.nih.gov/pubmed/27054537
https://doi.org/10.4018/978-1-4666-6611-5.ch003
https://doi.org/10.1080/10510974.2021.1899009
https://doi.org/10.1080/10510974.2021.1899009
https://doi.org/10.1007/s10802-023-01055-y
https://doi.org/10.1007/s10802-023-01055-y
http://www.ncbi.nlm.nih.gov/pubmed/37079146
https://doi.org/10.1177/1073191119874108
http://www.ncbi.nlm.nih.gov/pubmed/31516024
https://doi.org/10.1080/21642850.2021.1993229
https://doi.org/10.1080/21642850.2021.1993229
http://www.ncbi.nlm.nih.gov/pubmed/34868737
https://doi.org/10.1186/s12873-019-0279-5
http://www.ncbi.nlm.nih.gov/pubmed/31684885
https://doi.org/10.1162/jocn.2007.19.1.42
https://doi.org/10.1162/jocn.2007.19.1.42
http://www.ncbi.nlm.nih.gov/pubmed/17214562
https://doi.org/10.1371/journal.pone.0297099

PLOS ONE

Measures of empathy and compassion: A scoping review

56.

57.

58.

59.

Koopmann-Holm B, Sze J, Jinpa T, Tsai JL. Compassion meditation increases optimism towards a
transgressor. Cogn Emot. 2020; 34(5): 1028—1035. https://doi.org/10.1080/02699931.2019.1703648
PMID: 31852385

Leiberg S, Klimecki O, Singer T. Short-term compassion training increases prosocial behavior in a
newly developed prosocial game. PloS One. 2011; 6(3). https://doi.org/10.1371/journal.pone.0017798
PMID: 21408020

Murphy BA, Lilienfeld SO. Are self-report cognitive empathy ratings valid proxies for cognitive empathy
ability? Negligible meta-analytic relations with behavioral task performance. Psychol Assess. 2019; 31
(8): 1062—1072. https://doi.org/10.1037/pas0000732 PMID: 31120296

Dang J, King KM, Inzlicht M. Why are self-report and behavior measures weakly correlated? Trends
Cogn Sci. 2020; 24(4): 267-2669. https://doi.org/10.1016/).tics.2020.01.007 PMID: 32160564

PLOS ONE | https://doi.org/10.1371/journal.pone.0297099 January 19, 2024 21/21


https://doi.org/10.1080/02699931.2019.1703648
http://www.ncbi.nlm.nih.gov/pubmed/31852385
https://doi.org/10.1371/journal.pone.0017798
http://www.ncbi.nlm.nih.gov/pubmed/21408020
https://doi.org/10.1037/pas0000732
http://www.ncbi.nlm.nih.gov/pubmed/31120296
https://doi.org/10.1016/j.tics.2020.01.007
http://www.ncbi.nlm.nih.gov/pubmed/32160564
https://doi.org/10.1371/journal.pone.0297099



