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Abstract

Context. End-of-life care (EOLC) communication is beneficial but underutilized, particularly
in conditions with a variable course such as chronic obstructive pulmonary disease (COPD)
and congestive heart failure (CHF). Physicians’ emotional distress intolerance has been iden-
tified as a barrier to EOLC communication. However, studies of emotional distress intolerance
in EOLC have largely relied on anecdotal reports, qualitative data, or observational studies of
physician–patient communication. A free-standing measure of multiple dimensions of distress
tolerance is warranted to enable the identification of individuals experiencing distress intoler-
ance and to facilitate the effective targeting of interventions to improve distress tolerance.
Objectives. This study provides preliminary data on the reliability and validity of the
Physician Distress Intolerance (PDI) scale. We examine potential subdimensions of emotional
distress intolerance.
Method. Family medicine and internal medicine physicians completed the PDI, read vignettes
describing patients with COPD or CHF, and indicated whether they initiated or delayed
EOLC communication with their patients with similar conditions.
Results. Exploratory and confirmatory factor analyses were performed on separate samples.
Confirmatory factor analysis confirmed that a three-factor solution was superior to a two-
or one-factor solution. Three subscales were created: Anticipating Negative Emotions,
Intolerance of Uncertainty, and Iatrogenic Harm. The full scale and subscales had adequate
internal consistency and demonstrated evidence of validity. Higher scores on the PDI, indi-
cating greater distress intolerance, were negatively associated with initiation and positively
associated with delay of EOLC communication. Subscales provided unique information.
Significance of results. The PDI can contribute to research investigating and addressing emo-
tional barriers to EOLC communication.

End-of-life care (EOLC) communication consists of discussions among patients, families, and
healthcare providers with the goals of determining patients’ EOLC preferences and developing
plans based on patients’ wishes for continued care (Zhang et al., 2009). These discussions may
include prognostic information, advance care planning, and information about palliative care
and hospice care. EOLC communication, including advance care planning, is critical for
patients with life-limiting illness and has been demonstrated to prevent the use of unwanted
and costly interventions and improve patient quality of life (Zhang et al., 2009; Mack et al.,
2010; Dalal and Bruera, 2017; Schichtel et al., 2020; Bhatia et al., 2021). However, EOLC com-
munication is underutilized, especially in conditions characterized by prognostic ambiguity
such as chronic obstructive pulmonary disease (COPD), congestive heart failure (CHF), and
more recently, COVID-19 (Janssen et al., 2011; Tavares et al., 2017; Bhatia et al., 2021).
Research identifying disparities in EOLC suggests barriers to EOLC communication may
have a more severe impact on quality of care for patients with COPD and CHF than those
with cancer (Lastrucci et al., 2018).

The literature documents a wide variety of cultural, institutional, physician, and patient-
level barriers to effective EOLC communication (Schwarzkopf et al., 2015; You et al., 2015;
Brown et al., 2016; Blackwood et al., 2019). Physicians’ concerns about the emotional demands
of EOLC communication have been a frequently cited barrier in theoretical, anecdotal, and
empirical papers (Pavlish et al., 2015; Tirgari et al., 2016; Blackwood et al., 2019).

Physicians’ concerns about EOLC communication can be understood within the frame-
work of emotion regulation and distress tolerance theory. Emotion regulation refers to the
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“processes by which we influence which emotions we have, when
we have them, and how we experience and express them” (Gross,
2002). According to Gross’ extended process model, emotion reg-
ulation involves cost–benefit evaluations of emotional stimuli
which are used to select and implement situation-specific emotion
regulation strategies (Sheppes et al., 2015).

Adaptive and maladaptive emotion regulation strategies have
been broadly distinguished by the extent to which they permit
active engagement with the emotional demands of a given situa-
tion. Research on physician’s emotion regulation suggests strate-
gies involving cognitive and emotional engagement (e.g.,
acceptance, problem-solving, reappraisal) are generally consid-
ered adaptive and likely to support well-being, whereas attempts
to avoid, suppress, or detach from emotional experience are linked
with negative psychological consequences including burnout
(Vaes and Muratore, 2013; De Vries et al., 2018; Jackson-Koku
and Grime, 2019).

Distress tolerance theory suggests that the selection and imple-
mentation of adaptive emotion regulation strategies depends on
one’s perceived capacity to experience and endure psychic pain/
negative emotions, uncertainty, ambiguity, and frustration
(Zvolensky et al., 2010). Lower distress tolerance has been linked
with the use of emotion regulation strategies such as suppression
and avoidance. In contrast, high distress tolerance is associated
with effective emotional regulation and behavioral engagement
even in emotionally demanding situations (Jeffries et al., 2016).

Physicians generally display a remarkable capacity for tolerat-
ing many forms of physical distress. However, medical education
may not provide sufficient support for the development of emo-
tional distress tolerance, potentially limiting the use of adaptive
emotion regulation strategies in EOLC communication (Shapiro,
2011). For example, medical training and practice may sometimes
encourage detachment, suppression, and avoidance as strategies
for managing emotional distress (Vaes and Muratore, 2013;
Weilenmann et al., 2018; Scholz et al., 2020). Consequently, phy-
sicians with limited emotional distress intolerance may elect to
avoid or delay emotionally demanding EOLC discussions.

Distress tolerance is multidimensional, with theoretical and
factor analytic literature identifying and replicating dimensions
involving tolerance of ambiguity, uncertainty, negative emotions,
frustration, and physical discomfort (Zvolensky et al., 2010).
Although difficulties with distress intolerance and related
domains have been recognized as barriers to EOLC communica-
tion, there are limitations to the empirical evaluation of distress
tolerance in the context of EOLC communication. One limitation
to the study of distress tolerance in the EOLC context is a lack of
situation-specific free-standing measurement tools assessing phy-
sician distress tolerance that adequately capture the multidimen-
sional nature of the construct. A free-standing measure of
multiple dimensions of distress tolerance is warranted to enable
the identification of individuals experiencing distress intolerance
and to facilitate the effective targeting of interventions to improve
distress tolerance.

In the context of EOLC, physicians may experience multiple
dimensions of emotional distress intolerance, including anticipat-
ing negative emotions and concerns about uncertainty, and ambi-
guity (Friedenberg et al., 2012; McHugh et al., 2013; Blackwood
et al., 2019). For example, during EOLC conversations, physicians
may anticipate experiencing negative emotions and also experi-
ence uncertainty about their capacity to tolerate these negative
emotions. They also may have concerns about tolerating uncer-
tainty about the patient’s medical prognosis and tolerating

ambiguity about the benefits and costs of EOLC. Specifically, phy-
sicians’ may be concerned if they raise end-of-life issues, they may
increase their patients’ knowledge but may also worry they will
inflict iatrogenic harm, causing patients to feel hopeless and
lose motivation for self-care.

These three dimensions of emotional distress intolerance may
have differential effects on physicians’ engagement in EOLC dis-
cussions. For example, anticipated negative emotions may
increase the physicians’ concerns about the emotional costs of ini-
tiating EOLC communication and make them less likely to
engage. Uncertainty and ambiguity, particularly about the emo-
tional costs for their patients, may reduce their perceptions of
the benefits, making them more likely to delay or avoid
communication.

Physicians’ concerns about anticipated negative emotions,
intolerance of uncertainty, and iatrogenic harm may be more
salient when working with patients with COPD and CHF. The
course of these illnesses is often uncertain and characterized by
a gradual functional decline typically involving multiple severe
exacerbations requiring hospitalization followed by periods of
recovery (Murray et al., 2005). The variable course of illness
may leave physicians uneasy about communicating information
about the life-limiting nature of these illnesses. Periods of recov-
ery can leave patients unaware of the terminal nature of their ill-
ness (Batzlaff et al., 2014). Primary care physicians, including
family medicine and internal medicine physicians, may need to
engage in EOLC discussions proactively and early in the illness
course in order to meet patients’ EOLC needs (Weiner and
Cole, 2004; Ankuda et al., 2017; Schichtel et al., 2020).

Interventions have developed new communication techniques
for EOLC discussions to address these emotional barriers
(Walczak et al., 2016). However, physicians’ underlying concerns
about emotional distress may decrease physicians’ motivation to
acquire new communication skills and their capacity to deploy
these skills. Understanding physicians’ perceptions of their own
emotional distress intolerance in the context of EOLC communi-
cation may improve the development of these interventions and
aid in their evaluation.

However, there are significant limitations to existing measures
of physicians’ emotional distress intolerance in the context of
EOLC communication. Researchers have employed clinician-
rated measures of psychological defense mechanisms to assess
physician emotional barriers to EOLC communication
(Despland et al., 2009; De Vries et al., 2018). Such measures are
advantaged by their ability to assess observable but unconscious
emotional barriers to communication, but the need for trained
raters may pose challenges in some research contexts.

Though emotional barriers to EOLC communication have
been assessed with self-report measures, to our knowledge there
are only three existing measures that include more than one
item appearing to assess more than one dimension of emotional
distress intolerance (Perry et al., 1996; Otani et al., 2011;
Greutmann et al., 2013). All three measures were unnamed
investigator-developed questionnaires for which no factor analytic
data was available, and as such it is unclear whether these mea-
sures align with theoretical models of distress tolerance or ade-
quately capture the multidimensional nature of emotional
distress intolerance in content. None of the articles describing
these scales included an assessment of the reliability (internal
consistency) of the items related to emotional distress intolerance,
and none included a formal test of construct validity to determine
if scores on emotional distress items predicted physicians’
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engagement in EOLC discussions. There is a need for a brief, self-
report measure of multiple dimensions of emotional distress
intolerance.

To address this gap, we developed a new instrument, the
Physician Distress Intolerance (PDI) scale. Development and
validation of the measure reflect COSMIN criteria recommenda-
tions for the evaluation of health measures (Mokkink et al.,
2010). We evaluate the validity of the measure and provide
estimates of its reliability. We focused item development on
emotional distress intolerance in the context of EOLC commu-
nication for patients with COPD and CHF. These conditions
present particular challenges for EOLC discussions due to vari-
able illness trajectories and prognostic ambiguity (Batzlaff et al.,
2014).

Approach to psychometric testing

Item development and content validity

Items were developed through a collaboration of palliative care
physicians and psychologists with a specialization in distress tol-
erance. Content validity was evaluated via focus group interviews
with family medicine and internal medicine residents discussing
the relevance, comprehensibility, and comprehensiveness of
scale items. Additional details are presented in the method
section.

Tests of validity

Further tests of validity were conducted in a sample of residents
and attending physicians. We focused on family medicine and
internal medicine physicians as they are often the first line of
communication with patients as they are diagnosed with and
recovering from exacerbations of chronic life-limiting illnesses
(Ankuda et al., 2017).

Following the COSMIN criteria, we evaluated construct valid-
ity by examining structural validity and testing theoretically
derived hypotheses. To examine structural validity, we conducted
exploratory and confirmatory factor analyses (CFA) to identify
the dimensions assessed by the scale and to confirm these dimen-
sions correspond to known dimensions of distress tolerance. Next,
we generated a series of hypotheses about the relations of the PDI
scores to physician characteristics and behaviors which are consis-
tent with distress tolerance theory. First, we conducted
known-groups comparisons to test the hypothesis that scores on
the PDI measure differ by physician characteristics hypothesized
to be associated with greater emotional distress intolerance during
EOLC discussions. We predicted that members of groups with
higher levels of experience (i.e., attendings vs. residents and
those with higher vs. lower levels of experience delivering bad
news) will have lower scores on the PDI. Greater clinical experi-
ence handling the emotional demands associated with caring
for very ill patients is likely to decrease the unpredictability and
threat associated with caring for future patients at the end of
life (Liu and Chiang, 2017).

Additional testing evaluated the hypothesis that the PDI is
positively associated with trait anxiety. Trait anxiety reflects
both experiences of anxiety and the degree to which the individ-
uals can tolerate the experience of anxiety (Beck and Steer, 1990;
Fydrich et al., 1992). We hypothesized that physicians higher in
trait anxiety would report more concerns about emotional distress
tolerance in the context of EOLC.

Finally, we tested hypotheses about the association of the PDI
to measures of other constructs predicted by distress tolerance
theory. The underlying theory of distress tolerance suggests that
those with poorer distress tolerance will be likely to avoid emo-
tionally disturbing activities (Zvolensky et al., 2010). Therefore,
we predicted PDI scores will be negatively associated with physi-
cians’ reports of initiating EOLC communication and positively
associated with reports of delaying EOLC communication.

Method

Measure development

To develop the PDI scale, a preliminary questionnaire assessing
physicians’ emotional distress intolerance in EOLC discussions
was developed by clinical psychologists with specializations in dis-
tress tolerance (n = 2) in collaboration with the directors (n = 2)
and fellows (n = 2) serving in palliative care fellowship programs
at one hospital-medical center in the New York City (NYC)
area. We used items from existing self-report measures of emo-
tional barriers to EOLC communication as a starting point for
item development and referenced emotion regulation and distress
tolerance theory in the generation of new items (Perry et al., 1996;
Otani et al., 2011; Greutmann et al., 2013). Content validity was
discussed and evaluated in meetings with experts in each field.
In a series of in-service workshops, family medicine residents
(n = 30) were asked to further evaluate content validity by provid-
ing feedback about the meaning and acceptability of existing
items and were asked to generate new items.

These discussions yielded a set of 18 items. Items were
included if they reached consensus in focus groups as to their rel-
evance and comprehensibility. Four of these items assessed con-
cerns related to EOLC but were unrelated to emotional distress
intolerance (e.g., fear of legal or social ramifications and attitudes
toward life-prolonging treatment). We subsequently included
only items assessing concerns directly related to emotional dis-
tress intolerance in the PDI (Table 1). Initial item lists are pro-
vided in Supplementary Appendix A.

Surveys were administered to attending and resident physi-
cians in six family medicine and internal medicine residency
training programs in New York State. Surveys contained measures
of demographic and professional characteristics, as well as other
measures needed to evaluate validity. Surveys contained two
vignettes describing patients with moderate and high illness
severity (Supplementary Appendix B). Physicians were asked to
complete measures indicating the degree to which they engaged
in EOLC discussions (EOLC-Communication) or delayed EOLC
discussions (EOLC-Delay) with patients of their own who had
similar symptoms. Participants in four residency programs were
given surveys in which the clinical vignettes described patients
with COPD (n = 147, 66%), whereas in other programs, the
vignettes described patients with CHF (n = 77, 34%). We returned
to two residency programs that participated in the initial COPD
survey and gave the CHF survey to residents who had not previ-
ously participated.

Participants

All protocols were approved by Institutional Review Boards
(IRBs) of St. John’s University and each hospital center with par-
ticipating residency programs. Physicians were recruited during
in-service workshops at their respective facilities. To participate,
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physicians were required to currently provide medical care and
not have participated in the initial item development focus
groups. Participants were given study information sheets and vol-
untarily agreed to participate. Physicians were given light snacks
for their participation, but no financial compensation.

Data were collected from 237 physicians. 13 surveys were
excluded due to missing data. The final analytic sample included
224 physicians, about half of whom were women (52%). The sam-
ple was ethnically and racially diverse [Asian (n = 76, 35%), Black
(n = 26, 12%), Hawaiian (n = 2, 1%), Latino/a (n = 29, 13%),
White (n = 65, 30%), Other (n = 20, 9%)]. The majority were res-
ident (vs. attending) physicians (84%). Sample details are pre-
sented in Table 3.

Measures

Demographics and training variables
Participants completed items regarding their gender, age, and eth-
nicity/race. Work-related items included level of training, spe-
cialty, formal training in EOLC, and experience delivering
negative prognostic information.

Anxiety
Symptoms of anxiety were measured with the Beck Anxiety
Inventory (BAI) (Beck and Steer, 1990). The BAI is a 21-item val-
idated self-report measure assessing anxiety symptoms during the
past week rated on a 4-point Likert scale (Fydrich et al., 1992).

EOLC-Communication and EOLC-Delay
For each vignette, physicians were asked to think about their own
patients with symptoms of similar severity to the patients
described in the vignette and report the degree to which they
had engaged in EOLC discussions with these patients. Item lists
of both scales are provided in Supplementary Appendix C.

EOLC-Communication
Physicians indicated the proportion of their patients with whom
they engaged in communications about eight aspects of EOLC,
including communication about illness course and prognosis,
establishing a healthcare proxy, advance directives, intubation,
palliative care consultation, spiritual/religious concerns, place-
ment/homecare services, and discussions with family about the
patient’s condition. The scale had high internal consistency (α
= 0.89).

EOLC-Delay
Physicians indicated how often they delayed EOLC discussions
with their patients until the patient asked for information.
Physicians responded on a 5-point Likert scale from never delayed
(0) to delayed all of the time (5).

Analytic plan

To identify potential dimensions of emotional distress intolerance
in EOLC discussions, iterated principal factor analysis was per-
formed on the CHF dataset. The appropriateness of the data for
factor analysis was confirmed using Bartlett’s test of sphericity

Table 1. Rotated factor loadings for PDI items

Item
Factor 1
PDI-NE

Factor 2
PDI-IU

Factor 3
PDI-IH

I’ll be uncomfortable if patients become upset when I tell them about their prognosis. 0.64145

I feel stressed starting the conversation about prognosis and end-of-life care if I think patients don’t
already understand how serious the situation is.

0.74680

I am concerned that the needs of a dying patient and his/her family will be overwhelming for me. 0.49800

I feel tense when I know I have to talk about prognosis with a COPD/CHF patient. 0.78282

I would rather avoid discussions about life-limiting illness unless I have no choice. 0.39324

I worry that if my judgment about prognosis is incorrect, patients or their families will be upset
with me.

0.41262

I’m not clear how to talk to patients about prognosis in COPD/CHF because it can be so ambiguous. 0.77148

Patients’ knowledge about COPD/CHF is often limited, so it’s hard to know where to start the
conversation.

0.77385

I am concerned about discussing the possibility of stopping treatment with patients who have a
life-limiting illness because it may cause them to lose the will to live.

0.82918

I am concerned that if I tell my patients with COPD/CHF that it is a life-limiting illness, they will stop
taking care of themselves.

0.82311

I worry that talking about palliative or hospice care will make patients feel I’ve abandoned them.

It is very hard for me to make treatment decisions that will limit the patient’s lifespan.

I need to be certain about the prognosis before giving a patient bad news.

I am confident I know how to talk to patients about death and dying.

Initial eigenvalues 1.56 1.53 1.54

Unique variance explained 26.92% 10.93% 11%

NE, negative emotions; IU, intolerance of uncertainty; IH, iatrogenic harm.
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and the Kaiser–Meyer–Olkin measure of sampling adequacy. CFA
was performed on the COPD dataset to further validate the mul-
ticomponent nature of distress intolerance. Models were consid-
ered to have adequate fit if they had RMSEA values below 0.09
and Bentler CFI values >0.90 (Sharma et al., 2005; Jackson
et al., 2009).

Next, using the combined COPD and CHF dataset, demographic
variations in distress intolerance and EOLC communication were
tested using a series of analyses of variance (ANOVA). Two linear
mixed model regression analyses using Proc Mixed (SAS 9.4) were
used to identify the between-person effects of condition/cohort
(COPDvs. CHF) and thewithin-person effects of case severity (mod-
erate vs. high) on EOLC-Communication and EOLC-Delay scores.

Hypothesis-testing about known-groups differences in the PDI
employed a series of ANOVAs. Hypothesis-testing to evaluate
relations between the PDI and trait anxiety employed bivariate
correlations. Finally, to test hypotheses about the relations of
the PDI to engagement in or avoidance of EOLC communication,
a series of linear mixed model regression analyses were conducted
to examine relations of the PDI-Full scale and subscale scores to
EOLC-Communication and EOLC-Delay scores. Analyses were
performed using SAS 9.4.

Results

Results of Bartlett’s test of sphericity [χ2(91, n = 79) 419.1137, p <
0.0001] and the Kaiser–Meyer–Olkin measure of sampling ade-
quacy (KMO MSA) (overall MSA = 0.74) indicated that the inter-
item correlations are adequate for factor analysis. To identify
potential subdimensions of emotional distress intolerance, iter-
ated principal factor analysis was performed using Proc Factor
in SAS 9.4. on responses in the CHF dataset to the 14 emotional
distress intolerance items. Three factors with eigenvalues greater
than one were extracted and subjected to oblique varimax rota-
tion. Factor 1 included four items reflecting physicians’ anticipa-
tion of negative emotions during EOLC discussions, Factor 2
included four items about physicians’ intolerance of uncertainty
in prognosis and EOLC discussions, and Factor 3 included two
items about physicians’ concerns about patients’ distress intoler-
ance (i.e., concerns about causing iatrogenic harm by increasing
their patients’ distress) (Table 1). The remaining four items did
not load on any factor at a level above 0.35 and were excluded
from further analyses. The factor analysis was performed again
using an orthogonal (varimax) rotation and including only the
10 retained items. Together, the three factors accounted for
68.91% of the variance (Factor 1: 26.92%; Factor 2: 25.01%;
Factor 3: 16.98%).

To evaluate structural validity, CFA on the COPD dataset was
conducted using Proc Calis in SAS 9.4 using full information
maximum likelihood estimation. We evaluated whether a three-
factor model incorporating these three dimensions fits the data
better than a two-factor model incorporating two broader dimen-
sions (i.e., physicians’ own emotional distress intolerance and
concerns their patients’ distress intolerance) or a one-factor
model incorporating all 10 emotional distress intolerance items
that loaded on any factor at a level above 0.35 in the initial factor
analysis. Next, we examined whether a bifactor model consisting
of a general factor and the three identified distress tolerance
dimensions fit the data better than a three-factor correlated factor
model. In both three-factor models, one factor included four
items related to physicians’ anticipation of negative emotions,
the second included four items related to physicians’ intolerance

of uncertainty, and the third included two items reflecting physi-
cian concerns about causing iatrogenic harm to their patients.
The three-factor correlated factor model yielded one negative
error variance parameter (i.e., for item “I am concerned that if I
tell my patients with COPD/CHF that it is a life-limiting illness,
they will stop taking care of themselves.”) which was constrained
at >0 to aid in interpretation. Path diagrams for the unidimen-
sional (Figure 1), two-factor (Figure 2), three-factor correlated
factors (Figure 3), and three-factor bifactor (Figure 4) are pre-
sented in Figures 1–4. As shown in Table 2, both three-factor
models demonstrated an adequate fit to the data. Comparisons
of the χ2 for each model indicated that both three-factor models
had a superior fit to the two-factor and the one-factor model. The
bifactor model fits the data well and was superior to all other
models. The three-factor correlated factor model fits the data
well, suggesting the three subscales provide unique information
and represent the data well. Superior fit of the bifactor model sug-
gests that the full 10-item scale provides unique information when
accounting for the multidimensionality of the construct.

Consequently, a full scale (PDI) and three subscales:
Anticipating Negative Emotions (PDI-NE), Intolerance of
Uncertainty (PDI-IU) and Iatrogenic Harm PDI-IH) were cre-
ated. Items were included if they had rotated factor loadings on
the EFA greater than 0.35 on the respective factor. To respond,
physicians reported their level of agreement with each item on
a 5-point Likert scale from 0 (Strongly Disagree) to 4 (Strongly
Agree). The full 10-item scale and all subscales had adequate
internal consistency reliability (PDI-Full: α = 0.84, PDI-NE: α =
0.84, PDI-IU: α = 0.70, PDI-IH: α = 0.73). Analyses and theory
indicate that the subscales are interrelated but are not redundant.
The two subscales referring to physicians’ own distress intolerance
(PDI-NE and PDI-IU) are intercorrelated (r(224) = 0.63, p <
0.001). Both scales are correlated with concerns about iatrogenic
harm (r(224) = 0.23–0.27, p < 0.001).

Preliminary analyses: variations by sociodemographics,
condition and illness severity

Analyses of demographic variations in the PDI were conducted
using the combined COPD and CHF dataset (n = 224). Table 3
provides the means of the full scale and three subscales and results
of analyses examining group differences. There were gender dif-
ferences, with women reporting greater overall distress intolerance
than men (PDI-Full). There were significant age differences in
distress tolerance. Post hoc tests indicated that the youngest partic-
ipants (i.e., those 35 years of age or younger) had greater overall
distress intolerance than those in the two older age groups. We
included gender and age as covariates in tests of construct validity.

Prior to testing the relationship of PDI to EOLC-
Communication and EOLC-Delay, preliminary mixed model anal-
ysis of variance examined condition/cohort and case severity as pre-
dictors of EOLC discussion outcomes. As shown in Table 4,
physicians were significantly more likely to delay EOLC discussion
with CHF patients than with COPD patients and significantly more
likely to engage in EOLC discussion at higher levels of illness
severity. As such, condition/cohort and case severity are included
as additional covariates in subsequent analyses.

Hypothesis-testing for construct validity

We hypothesized that known-groups comparisons would reveal
that physicians with less professional experience and/or less
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training would report greater emotional distress intolerance.
Consistent with this hypothesis and shown in Table 3, resident
physicians reported greater overall distress intolerance than
attending physicians. Similarly, physicians with limited experi-
ence in delivering negative prognostic information reported sig-
nificantly greater distress intolerance than those with more
experience. Physicians with limited formal training in EOLC
(1–9 h) reported significantly greater overall distress intolerance
than those who had received more training. However, those
with no formal training did not differ from those with the most
training on overall distress intolerance. Furthermore, as predicted,
PDI was also positively correlated with trait anxiety (r(222) = 0.36,
p < 0.001).

Consistent with predictions derived from distress tolerance
theory, scores on the PDI predicted EOLC communication.
Specifically, controlling for age, gender, condition/cohort, and case
severity, mixed-model analyses revealed the PDI-Full scale was sig-
nificantly negatively associated with physicians’ reports of initiating
EOLC discussions with their patients (EOLC-Communication)
(β =−0.29, SE = 0.08, t(222) =−3.76, p < 0.01) and significantly pos-
itively associated with physicians’ reports of delaying EOLC discus-
sions with their patients until the patient requested information
(EOLC-Delay) (β = 0.34, SE = 0.11, t(223) = 3.04, p < 0.01). These
effects remained significant after additional controls for trait anxiety
(EOLC-Communication: β =−0.30, SE= 0.08, t(221) = −3.60,
p < 0.001; EOLC-Delay: β = 0.32, SE = 0.12, t(222) = 2.69, p < 0.01).

Fig. 1. Model 1: a unidimensional model.
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The PDI subscales are uniquely related to EOLC communication.
With all three subscales included as predictors, and controlling for
age, gender, case severity, and condition, only the PDI-IU subscale
was significantly negatively associated with EOLC-Communication
(β =−0.23, SE = 0.10, t(223) =−2.39, p < 0.05). In contrast, only
the PDI-Iatrogenic Harm subscale was significantly positively asso-
ciated with EOLC-Delay (β = 0.32, SE = 0.08, t(227) = 3.97, p <
0.001). Both effects remained significant controlling for trait anxiety
(PDI-IU: β =−0.23, SE = 0.10, t(221) =−2.39, p < 0.05; PDI-IH: β =
0.31, SE = 0.08, t(226) = 3.70, p < 0.001).

Discussion

Qualitative data consistently cite physician concerns about emo-
tional distress intolerance as a barrier to EOLC discussions (De

Vleminck et al., 2013). This study provides psychometric data
for a new measure, the PDI scale, intended to permit quantitative
investigations of the role of emotional distress intolerance in
EOLC discussions. The data collected in a sample of over two
hundred physicians indicate that the full scale and its subscales
show evidence of reliability and preliminary evidence of validity.

Consistent with COSMIN criteria, two approaches to evaluat-
ing construct validity, hypothesis-testing, and assessing structural
validity were employed. Results of hypothesis-testing about
known-groups differences support the validity of the scale, as
those who have less training overall (i.e., were residents vs. attend-
ing physicians), less experience delivering a bad prognosis, and
less formal training in EOLC reporting greater concerns about
emotion regulation on the PDI-Full scale or one of the subscales.
Trait anxiety, a construct reflecting a stable tendency to view a

Fig. 2. Model 2: a two-factor model.
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wide range of events and negative emotional experiences as
potentially threatening, was positively associated with the
PDI-Full scale.

Analyses of the relations between PDI scores and EOLC dis-
cussion outcomes also support the construct validity of the
scale. Higher scores on the PDI Full scale were associated with
lower scores on measures of EOLC discussion initiation and
higher scores on a measure of delayed EOLC discussions. The
PDI scale and subscales were associated with EOLC discussion
outcomes even when controlling for trait anxiety. This suggests
that the scale assesses distress intolerance that is specific to emo-
tionally demanding patient-physician interactions and does not
simply reflect a presence of or sensitivity to emotional distress
in general.

The PDI scale has three subscales reflecting dimensions of
physicians’ emotional distress intolerance that support the struc-
tural validity of the measure. Two subscales, Anticipating
Negative Emotions and Intolerance of Uncertainty, correspond
with dimensions of distress tolerance previously identified and
replicated in factor analytic studies of distress tolerance in the
general population (Zvolensky et al., 2010; Bardeen et al., 2013).
The third subscale, Iatrogenic Harm, reflects an additional dimen-
sion specific to the EOLC communication context, but related to
the established distress tolerance domain of ambiguity. Only phy-
sicians’ concerns about their ability to tolerate uncertainty
(PDI-IU) were negatively associated with initiating EOLC discus-
sions. In contrast, only physicians’ concerns about causing iatro-
genic harm to their patients (PDI-IH) were associated with

Fig. 3. Model 3: a three-factor correlated factor
model.
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Fig. 4. Model 4: a three-factor bifactor model.

Table 2. Goodness-of-fit indices for each model

Model Model description
Number of
parameters AIC DF χ2 CFI RMSEA (95% CI) SRMR

1 PDI 20 3,900.6886 35 134.5442 0.8125 0.1291 (0.1147–0.1644) 0.0922

2 PDI-Physician and
PDI-Patient

21 3,856.1995 34 88.0551 0.8982 0.1040 (0.0721–0.1359) 0.0693

3 PDI-NE, PDI-IU, and
PDI-IH

23 3,839.7063 33 69.5619 0.9311 0.0868 (0.0581–0.1158) 0.0658

4 Bifactor Model: PDI,
PDI-NE, PDI-IU, and
PDI-IH

30 3,813.0550 25 26.9106a 0.9965 0.0228 (0.0000–0.0713) 0.0356

AIC, Akaike’s information criterion; DF, degrees of freedom; χ2, Chi-square; CFI, Bentler’s comparative fit index; RMSEA, root-mean-square error of approximation; SRMR, standardized
root-mean residual; PDI-NE, Physicians’ Distress Intolerance — Negative Emotions; PDI-IU, Physicians’ Distress Intolerance — Intolerance of Uncertainty; PDI-IH, Physicians’ Distress
Intolerance — Iatrogenic Harm.
aIndicates a significant χ2 test for the model.
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delaying EOLC discussions until the patient requested them.
Differential effects of the subscales support the additional utility
of the subscales and their capacity to assess different dimensions
of distress intolerance with unique functional outcomes. These
data suggest that emotional barriers to EOLC discussions are
complex; each dimension of emotional distress intolerance may
have different consequences for EOLC communication and may
require different interventions.

The findings linking PDI-IH to EOLC-Delay are consistent
with reports on physicians’ concerns about iatrogenic harm as

a barrier to EOLC discussions, with physicians reporting con-
cerns about undermining their patients’ will to live (Weiner
and Roth, 2006). The findings linking PDI-IU to the initiation
of EOLC-Communication are consistent with the broader liter-
ature on the relationship of intolerance of uncertainty to avoi-
dant behavior. Intolerance of uncertainty, a construct
reflecting negative beliefs about and interpretations of uncer-
tainty and its consequences, is a well-established predictor of
worry and use of avoidant emotion regulation strategies
(Birrell et al., 2011).

Clinical implications

Efforts to improve EOLC communication may require attention
to a broad range of underlying concerns about emotional distress
tolerance. Physicians, especially new physicians, may need strate-
gies to manage their own emotions to be able to effectively initiate
EOLC discussions. They might also benefit from interventions to
build skills which can help them to support their patients’ ability
to manage emotions and tolerate distress in EOLC. The clinical
literature suggests that targeted training can help even anxious
individuals to overcome their concerns and engage in new behav-
ior (Barlow, 2004). Specifically, treatment for anxiety and distress
intolerance generally includes exposure to feared stimuli and
guided practice to develop distress tolerance in the specific con-
texts which evoke fear or avoidance. Targeted skills training
may permit physicians to gain distress tolerance and communica-
tion skills specific to the EOLC context. Systematic reviews of
existing EOLC communication skill programs suggest that inter-
ventions improve knowledge and self-efficacy, but there is limited
evidence suggesting improvements in physician comfort in EOLC
communication, an indicator of distress tolerance (Lord et al.,
2016; Walczak et al., 2016). The addition of interventions which
incorporate experiential or exposure-based components may
lead to greater improvement in emotional distress tolerance
than interventions focused on communication skills alone
(Smith et al., 2018). However, the measurement of emotional dis-
tress tolerance outcomes is limited. The PDI may help both to
identify specific targets for intervention and evaluate change in
emotional distress intolerance over time, increasing the efficiency
of communication skill intervention in EOLC.

Limitations

Interpretation of these findings should be considered in the con-
text of several limitations. Our sample consisted primarily of res-
idents and was largely made up of physicians 35 years of age or

Table 3. Demographic and known-groups comparisons

Variables PDI-Full PDI-NE PDI-IU PDI-IH

Full group (n = 224) 2.55 2.47 2.70 2.42

Gender

Men (n = 108) 2.43a 2.29a 2.58a 2.39

Women (n = 116) 2.69b 2.66b 2.83b 2.45

Age category

<35 (n = 166) 2.67a 2.56 2.83a 2.55a

36–49 (n = 40) 2.32b 2.30 2.46b 2.10b

50+ (n = 17) 2.08b 2.12 2.10b 1.91b

Practice speciality

Family medicine
(n = 89)

2.72a 2.76a 2.88a 2.33

Internal medicine
(n = 111)

2.47b 2.32b 2.61b 2.50

Training level

Resident (n = 188) 2.60a 2.47 2.77 2.52a

Attending (n = 36) 2.31b 2.47 2.35 1.90b

Experience delivering poor prognosis

0 experiences
(n = 8)

2.91a 3.03a 2.91 2.69

1–9 experiences
(n = 96)

2.69b 2.62 2.90a 2.59a

10+ experiences
(n = 91)

2.40c 2.40b 2.50b 2.45b

Formal training in EOLC

0 h (n = 47) 2.41a 2.20a 2.59 2.50

1–9 h (n = 100) 2.69b 2.59b 2.84a 2.58a

10+ h (n = 68) 2.43a 2.45 2.56b 2.14b

Notes: Different subscripts within the column reflect significant differences between groups
( p < 0.05). N’s do not always add to 224 due to missing data.
PDI-NE, Physicians’ Distress Intolerance — Negative Emotions; PDI-IU, Physicians’ Distress
Intolerance — Intolerance of Uncertainty; PDI-IH, Physicians’ Distress Intolerance —
Iatrogenic Harm.
Effects for age: PDI-Full: F(2,220) = 9.34, p < 0.0001, PDI-IU: F(2,220) = 10.75, p < 0.001, PDI-IH:
F(2,220) = 5.96, p < 0.003.
Gender: PDI-Full: F(2,221) = 8.38, p < 0.005, PDI-NE: F(2,221) = 9.85, p < 0.002, PDI-IU: F(2,221)
= 6.46, p < 0.02.
Practice specialty: PDI-Full: F(1,198) = 6.84, p < 0.01, PDI-NE: F(1,198) = 12.64, p < 0.001,
PDI-IU: F(1,198) = 6.38, p < 0.02.
Training level (resident/attending): PDI-Full: F(1,222) = 5.72, p = 0.018, PDI-IU: F(1,222) = 9.74,
p = 0.002, PDI-IH: F(1,222) = 12.50, p = 0.001.
Experience delivering negative prognosis: PDI-Full: F(2,213) = 5.96, p = 0.003, PDI-IU: F(2,213)
= 8.06, p < 0.001, PDI-IH: F(2,213) = 3.45, p = 0.033.
Formal training: PDI-Full: F(2,212) = 4.25, p = 0.015, PDI-NE: F(2,212) = 3.08, p = 0.048, PDI-IU: F
(2,212) = 3.65, p = 0.028, PDI-IH: F(2,212) = 4.20, p = 0.016.

Table 4. Condition and case severity effects

Outcomes EOLC-Communication EOLC-Delay

Condition/cohort

COPD sample 2.83 1.66a

CHF sample 2.69 2.78b

Case severity

Moderate 2.45a 2.30

High 3.06b 2.14

Note: Different subscripts within the column reflect significant differences between groups
( p < 0.05).

Elizabeth Brondolo et al.408

https://doi.org/10.1017/S1478951522000219 Published online by Cambridge University Press

https://doi.org/10.1017/S1478951522000219


younger. All hospitals from which participants were recruited
were located in the greater NYC area. Physicians’ views on emo-
tion regulation and EOLC may differ across countries or regions
in the USA (Barnato et al., 2007). In responding to questionnaires,
physicians read clinical vignettes and were instructed to consider
their own similar patients when responding. Physicians’ reports of
emotional distress intolerance and engagement in EOLC commu-
nication may differ in the context of active vs. recollected clinical
consultation with their own patients. Some processes involved in
emotional distress intolerance operate without conscious aware-
ness and may not be accessible via retrospective self-report (De
Vries et al., 2018). Therefore, future research may benefit from
multi-method approaches including interviews and observational
methods, such as the Defense Mechanism Rating Scales for
Clinicians (Despland et al., 2009) to supplement the understand-
ing obtained through self-report measures alone.

Our initial iterated principal factor analysis did not meet the
criteria of 10 cases per variable due to sample size limitations.
This analysis was used to guide the initial construction of sub-
scales and CFA was conducted on a different sample to determine
the replicability of the initially observed factor structure. Further
studies will be needed to replicate these findings. Future studies
may be necessary to identify the effects of emotional distress
intolerance on EOLC communication in older physicians and
physicians who work in outpatient settings. The PDI has been
tested only in the context of COPD and CHF, limiting our knowl-
edge about physician emotional distress intolerance in response to
other conditions, particularly those that vary in prognostic ambi-
guity. Intolerance of uncertainty (PDI-IU), in particular, may
operate differently for conditions with less prognostic ambiguity,
such as many cancers, as physicians may not experience the same
degree of uncertainty and associated emotional concerns when
considering EOLC discussion. Future research may further evalu-
ate the dimensions of physician emotional distress intolerance
reflected in the subscales of the PDI in different contexts and
for different patient populations. Furthermore, although we con-
sidered each aspect of the COSMIN criteria for evaluating content
validity, we employed qualitative focus group discussions and not
quantitative methods for evaluating content validity.

Physicians’ engagement in EOLC communication may also be
affected by top-down factors, including their hospital’s tacit and
explicit policies concerning EOLC communication and the spe-
cific guidance and recommendations of governing medical associ-
ations (Shapiro, 2011; Weilenmann et al., 2018). Institutions and
departments may vary in the degree to which they explicitly value
and directly support the development of emotional distress toler-
ance in their physicians in the context of EOLC communication.
Future research would benefit from evaluating the extent to which
physicians perceive support from both their institutions and
training and governance associations as they develop skills in
emotional distress tolerance. Understanding the extent to which
physician emotional distress intolerance is responsive to interven-
tion has important implications for improving EOLC communi-
cation. We are currently testing whether didactic and
experiential EOLC communication training improves physician
emotional distress tolerance.

Conclusion

The PDI scale is a brief measure of emotional distress tolerance
relevant to EOLC communication. The scale has good psycho-
metric properties, exhibiting evidence of reliability and

preliminary evidence of validity. The findings of the current
study highlight the importance of physicians’ emotional distress
tolerance and emotion regulation when engaging in EOLC discus-
sions and the need to address physicians’ underlying emotional
distress intolerance as they face demanding interpersonal situa-
tions with significant impact on medical and psychosocial out-
comes for patients and their families.

Supplementary material. The supplementary material for this article can
be found at https://doi.org/10.1017/S1478951522000219.
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