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Abstract
BACKGROUND: Although emotional intelligence (EI) may have a role in the development of

Accreditation Council for Graduate Medical Education core competencies, few studies have measured
resident EI across specialties. This study aimed to describe the EI of resident physicians across multiple
specialties.

METHODS: Three hundred twenty five surgery, pediatric, and pathology residents at 3 large aca-
demic institutions were invited to complete the psychometrically validated Trait Emotional Intelligence
Questionnaire.

RESULTS: The response rate was 42.8% (n 5 139). Global EI of all residents (101.0 6 8.1) was
comparable with, but less variable than, the general population sample and was not statistically
different between specialties. Compared with the norm sample, residents in the 3 specialty groups
demonstrated unique combinations of areas of relative high and low development.

CONCLUSIONS: There exist distinct strengths and opportunities for the development for surgery, pe-
diatrics, and pathology residents. Future investigations could use EI profiling to create educational in-
terventions to develop specific areas of EI and assess correlation with resident performance.
� 2015 Elsevier Inc. All rights reserved.
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Emotional intelligence (EI) describes how a person
perceives and responds to his or her own emotions and to
the emotions of others. Owing to writers such as Daniel
Goleman, EI has been a prevalent concept in the business
community since the 1990s, and there exists evidence that
EI has a predictive relationship with job performance.1–4

More recently, there has been interest among medical
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educators regarding the relevance of EI to undergraduate
and graduate medical education selection processes and
training, although results of studies that have attempted to
tie EI to performance outcomes have been mixed.5–15

There is particular interest in the role that EI may play in
the development of the 6 Accreditation Council for
Graduate Medical Education (ACGME) competencies that
trainees are expected to attain by the conclusion of
residency.14–19 A literature review examining EI in a med-
ical context concluded that EI correlates with several of the
ACGME competencies, including patient care, profession-
alism, and interpersonal and communication skills.16 A
multi-institutional study of anesthesiology residents has
since confirmed that there exist statistically significant cor-
relations between resident EI scores and acquisition of
ACGME core competencies as measured by faculty evalu-
ation, although the associations were typically small to
moderate.15

Given the potential importance of EI in graduate med-
ical education, it is necessary to understand the factors that
influence EI levels. The present study was performed to
describe the EI profiles of resident physicians in 3
specialties, to examine the effect of specialty on EI, and
to test the hypothesis that global EI increases with training
level.

Methods

Participants and recruitment

Surgery residents at 3 large academic medical centers
were eligible to participate. Pathology and pediatrics
resident physicians from one of these academic medical
centers were also invited to participate in the study. These
residency groups were chosen based on the willingness of
their program directors to join the study. Residents were
invited to participate in the study, and all participation was
strictly voluntary. Resident physicians were offered person-
alized reports that detailed their EI profile and suggestions
for further development as compensation for the time
required to complete the study materials. These reports
were valued at over $165 each and were provided by
Thomas International. To ensure complete confidentiality,
the only individual who was able to link deidentified EI
data to personal identifiers was an administrator with no
oversight of any residents.
Study procedures

Eligible resident physicians were invited to the study via
e-mail and directed first to an electronic consent and
demographics questionnaire, which solicited the partici-
pant’s residency program, gender, age, and training level.
These data were collected using the REDCap electronic
data capture tool hosted at Partners Healthcare.20 REDCap
(Research Electronic Data Capture) is a secure, Web-based
application designed to support data capture for research
studies. Once a resident consented to participate, he or
she was sent a personalized URL to complete the Trait
Emotional Intelligence Questionnaire (TEIQue) on a com-
mercial platform (www.thomasus.com/). This platform was
chosen for its easy-to-use interface and its capacity to
generate detailed EI profile reports for study participants.
The expected time for completion of this tool is 20 to 25 mi-
nutes. No personal identifiers were collected on the com-
mercial Web site. The study ran from August 2013 to
October 2013, and study participants received their person-
alized EI reports in November 2013. All study procedures
and materials were approved by the Partners Institutional
Review Board.
Trait Emotional Intelligence Questionnaire

The main study tool was the Trait Emotional Question-
naire, version 1.50, freely available online at www.
psychomatriclab.com. The TEIQue comprises 153 items
that yield 15 independent facet scores, which then cluster
to 4 factor scores (Table 1); the 153 items also generate a
global EI score. The TEIQue has been psychometrically vali-
dated (Cronbach alpha scores typically greater than .70)
across a number of cultures and languages.21–23 Each item
on the TEIQue is a statement answered on a 7-point Likert
scale on the basis of how strongly the respondent agrees or
disagrees with the statement (1 5 completely disagree; 7 5
completely agree). Although certain research groups
consider EI to be an ability, either as a social intelligence
or a cognitive skill, the TEIQue is based on a trait conceptu-
alization of EI in which an individual’s EI reflects personal
disposition and is therefore well suited for self-report.24–30

After the study was closed, Thomas International
calculated TEIQue global, factor, and facet scores for
each participant on a 1 to 7 scale in accordance to the
TEIQue scoring key held by Dr Petrides’s group at London
Psychometric Laboratory, University College London
(http://www.psychometriclab.com).23 To create group EI
profiles, these scores were normalized to Thomas Interna-
tional’s large general population sample, which comprised
of 1874 individuals with gender, age, and educational char-
acteristics representative of the general working population.
Standardized TEIQue global EI, factor, and facet scores for
the norm population have a mean 5 100 with standard de-
viation 5 15. Given these norm population parameters, a
given group’s TEIQue domains were deemed to be highly
developed (greater than 103), average (between 97 and
103), or less developed (less than 97) per the Thomas Inter-
national corporate development parameters, which are de-
signed to represent meaningful intergroup differences in
TEIQue domains.

http://www.thomasus.com/
http://www.psychomatriclab.com
http://www.psychomatriclab.com
http://www.psychometriclab.com


Table 1 Trait Emotional Intelligence Questionnaire facet and factor descriptions

Factor/facet High scorers perceive themselves as.

Well-being factor .possessing a generalized sense of well-being, feeling positive, happy, and fulfilled
Happiness .cheerful and satisfied with their lives
Optimism .confident and likely to ‘‘look on the bright side’’ of life
Self-esteem .successful and self-confident

Sociability factor .able to communicate clearly and confidently with people from very diverse backgrounds
Assertiveness .forthright, frank, and willing to stand up for their rights
Emotional management .capable of influencing other people’s feelings
Social awareness .accomplished networkers with excellent social skills

Emotionality factor .skilled in a wide range of emotion-related activities
Relationships .capable of having fulfilling personal relationships
Empathy .capable of taking someone else’s perspective
Emotion perception .clear about their own and other people’s feelings
Emotion expression .capable of communicating their feelings to others

Self-control factor ..having a healthy degree of control over their urges and desires
Emotion regulation .capable of controlling their emotions
Impulse control .reflective and less likely to give in to their urges
Stress management .capable of withstanding pressure and regulating stress

Independent facets
Adaptability .flexible and willing to adapt to new conditions.
Self-motivation .driven and unlikely to give up in the face of adversity.

Descriptions have been adapted from the Trait Emotional Intelligence Questionnaire Technical Manual.23
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Statistical analyses

Subsequent analyses on TEIQue global, factor, and facet
raw scores were performed using SPSS, version 22 (SPSS
Inc., Chicago, IL). A 2 (gender) ! 3 (specialty) Fisher
exact test was conducted to test the equal distribution of
men vs women across residency groups as well as
participation rates of the different specialties. Of note, 8
participants included in the pediatrics group were in dual
internal medicine and pediatric residency programs. No
difference was found between these groups with regard
to age, gender distribution, or TEIQue profile based on
Table 2 Demographic characteristics of study participants by reside

Characteristic All residents, % (n) Pathology, % (n

Response rate 42.8 (139/325) 60.0 (21/35)
Gender, % (n)
Male 39.6 (55) 42.9 (9)
Female 60.4 (84) 57.1 (12)

Mean age, years 30.1 30.8
Highest completed PGY, % (n)
None 21.6 (30) 19.0 (4)
PGY 1 19.4 (27) 33.3 (7)
PGY 2 28.8 (40) 28.6 (6)
PGY 3 20.1 (28) 4.8 (1)
PGY 4 7.2 (10) 9.5 (2)
PGY 5 2.9 (4) 4.8 (1)

P values were not calculated for PGY level given that each residency had a

PGY 5 postgraduation year.

*P less than .05.
chi-square and Wilcoxon 2-sample tests. A multivariate
analysis of variance (MANOVA) was used to determine
whether there was a difference between specialty groups
and post-graduate year level overall on the 15 independent
TEIQue facets. Univariate 1-way analysis of variance was
then conducted to examine for a main effect of specialty on
individual TEIQue global, factor, and facet scores. When
appropriate, post hoc pairwise comparisons were conducted
using a Scheffé procedure, which was chosen given its
conservatism and the unequal group sizes of the different
specialties. Stepwise linear regression analysis was con-
ducted to determine the predictive strength of demographic
ncy program

) Pediatrics, % (n) Surgery, % (n) P

47.8 (33/69) 38.5 (85/221) .036*

21.2 (7) 45.9 (39) .041*
78.8 (26) 54.1 (46)
29.5 30.2 .72

21.2 (7) 22.4 (19)
30.3 (10) 11.8 (10)
33.3 (11) 27.1 (23)
12.1 (4) 27.1 (23)
3.0 (1) 8.2 (7)
0.0 (0) 3.5 (3)

different length.
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variables, age, gender, specialty, and training level on
resident physician global EI. A P less than .05 was deemed
statistically significant for all raw score analyses.

Results

Participants

Of the 325 residents who were invited to participate, 139
residents (42.8%) completed the consent, demographics
survey, and TEIQue (Table 2). The response rates for the
different specialties were 60.0% for pathology (21 of 35),
47.8% for pediatrics (33 of 69), and 38.5% for surgery
(85 of 221). The participation rates were significantly
different, with surgical residents less likely to participate
(P 5 .036). Residents demonstrated a mean age of 30 years
across all specialties, and age was not statistically different
between the specialty groups. There was a statistically sig-
nificant difference in gender composition of the 3 residency
groups (P 5 .041). Of the participating pediatrics residents,
78.8% were women, compared with pathology resident
physicians (57.1%) and surgery resident physicians
(54.1%).

Emotional intelligence profiling

As a group, all participating resident physicians (n 5
139) demonstrated an average standardized global EI score
of 101.0 6 8.1. When compared with the general popula-
tion sample as a single group, resident physicians across all
specialties scored highly in the facets of self-esteem,
impulse control, empathy, emotional management, and
self-motivation (Table 3). As a group, resident physicians
from the 3 specialties demonstrated low scores in social
awareness and adaptability relative to the norm sample.
Each specialty demonstrated a unique group profile of TEI-
Que domains in which they scored relatively high or low
when compared with the general population sample. These
profiles are described in Table 3.
Table 3 High- and low-development areas across specialties

Development area All residents Pathology

High-development
areas

Self-esteem;
impulse control;
empathy; emotional
management;
self-motivation

Self-esteem;
impulse control;
empathy;
relationships

Low-development
areas

Social awareness;
adaptability

Sociability factor;
optimism;
assertiveness;
social awareness
adaptability

High-development areas are defined as factors or facets with standardized

facets with standardized scores less than 97.
Global emotional intelligence and emotional
intelligence factors and facets

As summarized in Table 4, there was no statistically sig-
nificant effect of specialty on global EI scores (P 5 not sig-
nificant). However, in terms of EI factors, there was a main
effect of specialty on sociability factor (Table 4; P 5 .005).
Post hoc analysis demonstrated that surgery residents
scored significantly higher than pathology residents in
this domain (5.18 6 .64 vs 4.86 6 .63; P 5 .021). In addi-
tion, a 1-way MANOVA demonstrated a statistically signif-
icant effect of specialty on TEIQue facets (Pillai trace
5.41, partial h2 5.20; P 5 .001). Specifically, there was
a main effect of specialty on the facets optimism (P 5
.02), emotion management (P 5 .008), assertiveness (P 5
.03), and social awareness (P 5 .04). Post hoc analyses
demonstrated that in terms of optimism, pathology resident
physicians (5.02 6 .83) scored lower than both surgery
(5.54 6 .85; P 5 .046) and pediatric (5.64 6 .79; P 5
.033) resident physicians. Pathology resident physicians
(4.87 6 .90) also scored lower than surgery (5.30 6 .88;
P5 .048) resident physicians in emotion management. Sur-
gery resident physicians also scored significantly higher
than pathology resident physicians in social awareness
(5.15 6 .88 vs 4.64 6 .77; P 5 .050). Other pairwise com-
parisons for optimism, emotional management, assertive-
ness, and social awareness were not statistically significant.
Global emotional intelligence and demographic
predictors

Stepwise linear regression demonstrated that of the
demographic variables age, gender, specialty, and training
level, only age had a statistically significant predictive
relationship with global EI, although the effect was small
(Fig. 1; B 5 .033; P 5 .014). Additionally, 1-way MAN-
OVA did not demonstrate a statistically significant effect
of postgraduation year level on TEIQue facets (P 5 .26).
Pediatrics Surgery

Emotionality factor;
happiness; optimism;
empathy; relationships;
self-motivation

Self-control factor;
self-esteem;
stress management;
empathy;
emotional management;
self-motivation

;

Sociability factor;
assertiveness;
social awareness;
adaptability

score greater than 103. Low-development areas are defined as factors or



Table 4 Results of 1-way ANOVA across specialties, with pairwise comparisons

Specialty

F(2F(2,136)) P

Post hoc analysis

Pediatrics Pathology Surgery Pairwise comparison

Mean SD Mean SD Mean SD
Pediatrics/
pathology

Pediatrics/
surgery

Pathology/
surgery

Global score 5.14 .46 5.05 .48 5.21 .50 .99 .37
Well-being factor 5.64 .60 5.38 .66 5.59 .74 .96 .39
Self-control factor 4.72 .55 4.95 .46 4.98 .66 2.03 .14
Emotionality factor 5.41 .62 5.27 .64 5.24 .70 .75 .48
Sociability factor 4.86 .63 4.72 .78 5.18 .64 5.51 .005* .74 .052 .015*
Happiness 6.05 .69 5.77 .82 5.87 .89 .80 .45
Optimism 5.64 .79 5.02 .83 5.54 .85 3.93 .02* .025* .81 .035*
Self-esteem 5.23 .71 5.36 .71 5.38 .74 .52 .59
Emotion regulation 4.54 .72 4.74 .72 4.90 .81 2.63 .08
Impulse control 4.90 .74 5.28 .69 4.94 .99 1.35 .26
Stress management 4.73 .65 4.82 .61 5.08 .78 3.23 .04
Empathy 5.63 .66 5.53 .69 5.41 .72 1.26 .29
Emotion perception 5.00 .72 4.97 .87 5.12 .88 .42 .66
Emotion expression 5.11 1.06 4.82 1.06 4.81 1.32 .73 .48
Relationships 5.90 .67 5.76 .60 5.63 .71 1.86 .16
Emotion management 4.94 .68 4.87 .90 5.30 .66 4.95 .008* .041* .93 .037*
Assertiveness 4.69 .84 4.66 1.13 5.09 .83 3.56 .03* .99 .076 .12
Social awareness 4.95 .74 4.64 .77 5.15 .88 3.24 .04* .40 .47 .039*
Self-motivation 5.18 .76 5.11 .70 5.24 .67 .34 .72
Adaptability 4.57 .66 4.42 .65 4.72 .69 1.87 .16

Data are expressed as raw scores which fall on a 1-7 scale. Scheffé post hoc pairwise comparisons were conducted when there was a significant main

effect of specialty.

*P less than .05.
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Comment

EI has gained prominence within the business world
because of academic literature that demonstrates a
relationship between EI and work performance charac-
teristics. However, a successful career in medicine also
Figure 1 Global emotional intelligence (EI) raw score and resident phy
Trait Emotional Intelligence Questionnaire global EI raw score. R2 5 .
erences to color in this Figure, the reader is referred to the web version
requires the adept identification and response to human
emotions. Consequently, there is an increasing interest
in the role that EI may have in medical training and
practice. This study is among the first to describe and
investigate the EI of resident physicians in different
specialties.
sician age (years). Age had a small yet significant correlation with
043; F(1,136) 5 6.158; P 5 .0072. (For interpretation of the ref-
of this article.)
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Overall, the resident physicians in this study demon-
strated a global EI level similar to that of the general
population, which is consistent with a previous study of
family medicine resident physicians.18 However, there was
less variability in global EI scores of resident physicians
compared with the general population sample, which sug-
gests that resident physicians are more similar to each other
in this regard than the individuals who constitute the norm
group. The smaller standard deviation of global EI may
reflect that medicine is a highly competitive career and
that resident physicians represent the subset of aspiring
physicians who have successfully navigated selection pro-
cesses, including medical school admission and residency
matching.

Despite the global EI score of the resident physicians
being average, there were distinct areas of high and low
development relative to the general population sample.
Residents scored relatively highly in self-esteem, impulse
control, empathy, emotional management, and self-
motivation. These areas of strengths may represent the
characteristics valued in future physicians, which may be
selected for through the various stages of medical training.
The difference in these strengths between resident physi-
cians and the general population may also reflect the areas
of EI most practiced, and therefore developed, during
medical training.

Interestingly, the resident physicians in this study scored
low on social awareness and adaptability. Individuals who
score highly in social awareness perceive themselves as
excellent networkers and negotiators, skills which are
typically taught in business or law but would certainly also
be valuable in a medical practice. To our knowledge, these
skills are not well represented in most medical school
curricula. The low score in adaptabilitymay not be surprising
given that medicine is a well-defined, stable career path with
many set milestones and junctions. We speculate that a
medical careermay draw individualswith lower tolerance for
change and uncertainty than the general population.

The global EI score was not statistically significantly
different between the 3 specialty groups. This finding is
similar that reported by Borges et al,11 who noted similar
overall EI scores of medical students who matched into
different residency programs. However, each specialty and
gender group demonstrated distinct areas of high and low
development, indicating that although each group is equally
developed overall with regard to managing the emotions of
self and others, the particular strengths and weaknesses
which contribute to that average global EI are different. In
fact, this study noted a main effect of specialty on 4 TEIQue
facets, a finding that supports the conclusion that the EI pro-
files of resident physicians from different specialties are
distinct. One possibleway to explain this finding is to hypoth-
esize that senior medical students with different areas of high
and low areas of EI development may self-select into
different specialties. Alternatively, specialty-specific
training may lead to the development of a particular EI pro-
file. It is also possible that the differing EI profiles of the
different specialty groups result from a combination of
both self-selection and training effects.

These findings have several important educational impli-
cations. The first is that there is room for further development
in nearly every EI domain across medical specialties.
Although the maximum score on any particular domain is
7.0, the mean scores typically hovered around 5.0. Also,
when program directors consider the ways in which they can
support the development of their resident physicians,
different programs may benefit from different types of
training. For example, within this study, the pediatric group
scored low in assertiveness and high in empathy, which
suggests that pediatric resident physicians in this residency
program may benefit more from interventions that arm them
with behavioral strategies to become more skilled in
negotiation and conflict management compared with in-
terventions aimed at increasing empathy. Another possible
educational implication concerns career selection, in that
individualswith certain personal characteristicsmay bemore
suited for one specialty than another. To illustrate, only the
pathology group scored extremely highly in impulse control,
raising the possibility that impulse control is important in
pathology. Although more research would be required, one
could imagine that individuals whose EI profiles are
extremely different from the ‘‘norm’’ of their intended
specialty or residency program may experience difficulties
either based on the particular demands of that field or
program or in being a member of that specialty or residency.
On the other hand, the range of scores on each individual
facet within each specialty indicates that there is room for
some diversity in EI profiles within each medical specialty or
training program.

Given the proposed link between the ACGME core
competencies and EI, we hypothesized that global EI would
increase with training level. Contrary to expectations,
stepwise linear regression identified only age as a small
but significant demographic predictor of global EI. This
increase may not be a consequence of the training itself but
rather the accumulation of another year of life experience.
A study by Weng et al8 of Taiwanese attending physicians
in various medical specialties also demonstrated that EI
levels increased with age. According to this model, older
resident physicians at the same training level as younger
residents would be predicted to have higher global EI,
possibly because of greater experiential learning opportu-
nities before entering residency training. The educational
implication is that program directors may need to provide
more developmental support to younger resident physicians
and to consider that older applicants may have more highly
developed overall EI than younger applicants. Although we
demonstrated that global EI increased with age, the effect
of age was modest, and even older residents may demon-
strate more substantial development with targeted EI inter-
ventions. A longitudinal study could illustrate the ways in
which global EI and particular TEIQue facets become
more or less developed as a physician progresses through
residency and his or her overall career.
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As with any study, the present study has several
limitations. Selection biases in particular pose threats to
the generalizability of the study findings. The low response
rate raises the concern that the resident physicians who
chose to participate in the study are not representative of
their respective groups, although a response rate of 42.8%
is considered acceptable in the medical education survey
literature.31 The low response rate may be due in part to the
length of the TEIQue, which takes 20 to 25 minutes to
complete. Surgical residents in particular had a low
response rate (38.5%), which increases the probability
that the respondents do not accurately represent the larger
group. One possible explanation for the disparity in
response rate between surgical residents and residents in
the other programs is that the surgical residents may
have fewer opportunities to complete an online survey at
a computer when trying to balance operating room and
ward work demands.32 Another limitation is that the resi-
dent physicians recruited to participate in this study are
from large academic residency programs; therefore, it is
unclear if the findings of this study can be extended to
trainees from smaller or community-based training pro-
grams. Additionally, the 3 specialty groups were signifi-
cantly different with regard to their gender composition.
Notably, the pediatrics group comprised nearly 80%
women. Although this figure is similar to the national pro-
portion of female pediatrics residents nationally, it intro-
duces the possibility that the pediatrics profile is skewed
by the effect of gender in addition to that of specialty.33,34

Hopefully, additional studies will expand the study of EI to
other specialty groups as well. Finally, the use of a trait EI
tool, intended to illuminate the characteristic manner in
which an individual experiences and perceives emotion,
does not provide EI scores of the actual performance of
resident physicians in the management of emotion or
emotional situations.

This study did not include any behavioral evaluations of
residents, so the relationships between TEIQue EI scores
and resident physician work performance characteristics
cannot yet be determined. Extension of the present study to
incorporate evaluation of the work performance character-
istics of participating resident physicians could contribute
to current knowledge of the predictive power of EI on
clinical performance, especially because much of the
interest in EI in medical training pertains to its potential
value as a predictor of performance either on the under-
graduate or graduate medical education level.6,14,15,35,36

The relationship between EI and the ACGME competency
of interpersonal and communication skills could be studied
using performance measures such as patient satisfaction
ratings or 360� evaluations from other team members,
including more senior or junior house staff, nurses, case
managers, and medical students. A relationship between
EI and professionalism might be similarly studied using
data from patient complaints, faculty evaluations, or the
need for behavioral remediation.15
Conclusions

This study describes the EI of resident physicians across
3 specialties. When compared with a general population
sample, each specialty demonstrated a distinct EI profile of
relative strengths and areas of potential further develop-
ment. Additionally, there was a statistically significant main
effect of specialty on particular TEIQue domains. These
findings indicate that to support well-rounded development,
residents of different specialties would benefit from tar-
geted educational interventions that emphasize different
aspects of EI. Stepwise linear regression demonstrated that
age, but not training level, has a statistically significant but
small predictive relationship with global EI. These data
may hint that it is the accumulation of life experience
across time and not necessarily previous residency activ-
ities which lead to the development of higher EI. Further
research should examine whether EI is predictive of
resident physician acquisition of ACGME competencies
and whether the targeted development of EI in the context
of graduate medical education leads to improvement in the
clinical performance of trainees.
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