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BACKGROUND: Clinicians’ accuracy in perceiving non-
verbal cues has potentially important consequences,
but has received insufficient research.

OBJECTIVE: To examine the relation ofmedical students’
nonverbal sensitivity to their gender and personal traits,
as well as to their communication and impressions made
during a standardized patient (SP) visit.

DESIGN: Psychometric testing, questionnaire, and
observation.

SETTING: One US medical school.

PARTICIPANTS: Two-hundred seventy-five third-year
medical students.

MEASUREMENTS: Nonverbal sensitivity and attitudes
were measured using standard instruments. Commu-
nication during the SP visit was measured using trained
coders and analogue patients who viewed the video-
tapes and rated the favorability of their impressions of
the student.

RESULTS: Nonverbal sensitivity was higher in female
than male students (P<0.001) and was positively corre-
lated with self-reported patient-centered attitudes (P<
0.01) and ability to name one’s own emotions (P<0.05). It
was also associated with less distressed (P<0.05), more
dominant (P<0.001), and more engaged (P<0.01) behav-
ior by the SP, and withmore liking of themedical student
(P<0.05) and higher ratings of compassion (P<0.05) by
the analogue patients. Correlations between nonverbal
sensitivity and other variables were generally stronger
and different for male than female students, but non-
verbal sensitivity predicted analogue patients’ impres-
sions similarly for male and female students.

CONCLUSION: Medical students’ nonverbal sensitivity
was related to clinically relevant attitudes and behavioral
style in a clinical simulation.
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W hether physicians have a desirable impact on processes
and outcomes of care depends a great deal upon how

they communicate with their patients. A large amount of
research shows that physician behaviors referred to under
the heading of patient-centeredness are correlated with favor-
able patient outcomes, such as participation, satisfaction,
adherence, and health itself.1,2

The literature on patient-centeredness is largely based on
an analysis of physicians’ verbal and nonverbal behavior
towards patients.3–7 However, there is another aspect of
communication skill that has not received much empirical
attention by researchers. This is the physician’s ability to
notice and accurately interpret patients’ cues reflective of their
emotional, cognitive, and physical states.7 Accuracy in this
domain may influence physicians’ decisions about how to
behave verbally and nonverbally toward patients and what
clinical decisions to make.

Physicians have been shown to lack accuracy in recognizing
affective states in their patients, for example, psychiatric
disturbance,8–10 patients’ self-reported affective states,11 and
patients’ responses to the physician including satisfaction and
liking.11–13 Importantly, physicians and other clinical profes-
sionals differ from one another in their ability to judge affective
cues, and this variation is related to clinically relevant vari-
ables. Physicians’ scores on a nonverbal sensitivity test
predicted higher satisfaction and more faithful appointment
keeping among their patients.14,15 More nonverbally sensitive
physicians showed more vigilance for patients’ anxiety and
depression, and weremarginally better in detecting those states
in their patients.16 Occupational therapy students’ scores on a
nonverbal sensitivity test predicted the likelihood of passing
their clinical fieldwork examinations,17 and genetic counselors’
scores on a nonverbal sensitivity test predicted greater knowl-
edge acquisition in analogue (role-playing) patients who
watched the counselors in a genetic counseling session.18

Studies of non-clinical populations similarly suggest that
interpersonal sensitivity has important correlates,many of which
may be relevant in a clinical situation.19–27 These include
empathy, tolerance and open-mindedness, personal adjustment,
positive interpersonal relationships, social-emotional compe-
tence, supervisor-assessed competence in several professions,
favorable negotiation outcomes, success in sales-based occupa-
tions, helping behavior, and the satisfaction of one’s subordi-
nates. Previous non-clinical research also shows that
interpersonal sensitivity is higher among women than men.28–30

Though little is known about male versus female physicians’
accuracy in perceiving patients, it is known that female physi-
cians have a more patient-centered interviewing style than male
physicians do.4,31,32
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In this study, we measured the accuracy of decoding
affective cues conveyed by the face and body (hereafter called
nonverbal sensitivity) in a sample of medical students who also
filled in a battery of self-report instruments and, in an
unrelated activity, were videotaped in a standardized patient
interview as part of an objective structured clinical examina-
tion (OSCE). Trained coders rated both the student and the
standardized patient (SP) in this interaction. In addition,
analogue (role-playing) patients watched the videotape and
provided ratings while imagining themselves to be the patient.

We addressed the following questions: How is nonverbal
sensitivity related to self-report of patient-centered attitudes
and emotional self-awareness? Does nonverbal sensitivity
predict communication and impressions made in a clinical
simulation? Are there gender differences in medical students’
sensitivity to nonverbal cues? And, does sensitivity have the
same or different correlates for male and female students?

METHODS

Participants

Themain participants were the entire third-year class ofmedical
students at the Indiana University School of Medicine, tested
near the end of the 2005 academic year. Additional participants
were 244 analogue patients who were students in psychology
courses at Northeastern University. The study received IRB
approval from the Indiana University School of Medicine,
Northeastern University, and Johns Hopkins Bloomberg School
of Public Health.

Procedure and Instruments

Nonverbal Sensitivity Testing. At a group testing session, the
medical students signed an informed consent and were given
two nonverbal sensitivity tests: (1) facial expressions test from
the Diagnostic Analysis of Nonverbal Accuracy (DANVA),
consisting of 24 slides of male and female adults posing four
basic emotions (happy, sad, angry, and fearful), each shown for
2 s. This test is one of the most widely used and well-validated
tests of nonverbal sensitivity;20,21 (2) face and body form of the
Profile of Nonverbal Sensitivity (PONS), consisting of 20 2-s
silent face-only and 20 silent body-only video clips of an adult
female enacting 20 different affective scenarios. This is the test
that was used in the clinician studies described earlier,14–18

and it has also been used widely in non-clinical contexts.22

Other Instruments. In this same testing session, the students
filled in: (1) the Patient Provider Orientation Scale (PPOS),33 an
18-item instrument to measure attitudes towards patient-
centered care; (2) the Clarity Scale, an 11-item instrument
measuring how accurately one can name one’s emotions.34

OSCE Examination. Four different standardized cases were
presented by several male and female SPs, which were
scripted to assess all nine of the Indiana University School of
Medicine competencies, of which communication was one
(discussion of parent’s illness and code status, stress
headache, cough, and counseling for smoking cessation).
Although each student participated in all four of the cases

(randomly ordered), we analyzed only the first one that each
student did.

Analysis of OSCE Examination. Subsequent to the OSCE,

students signed an informed consent giving permission for
analysis of the videotape. The following communication
variables were measured.

(1) The Four Habits Coding Scheme,35 a 23-item coding
system consisting of four scales to measure patient-centered
interviewing style (Invest in the beginning, Elicit the patient’s
perspective, Demonstrate empathy, and Invest in the end).
Items are rated for how effectively the habit was demonstrated.
The coding was completed by three undergraduate research
assistants, who received approximately 20 h of training and
practice using the handbook provided by the instruments’
authors. The coders achieved satisfactory inter-rater reliability
and were blind to the research hypotheses and other commu-
nication variables assessed.

(2) Rapport ratings. Rapport was rated by three trained
raters on 9-point scales for minutes 1, 5, and 9 of the inter-
action. Ratings based on short excerpts of behavior have been
used extensively in non-clinical research36 and also in studies
of physicians and patients.37,38 Raters received approximately
5 h of training/practice, were blind to the research hypotheses,
and were unaware of other assessment measures. The ratings
were averaged across the 3 min. (Other results based on these
rapport ratings are published elsewhere.39)

(3) Global Ratings (Roter Interaction Analysis System,
RIAS).40 The RIAS is a widely used quantitative coding system
for patient-physician communication that assesses specific
categories of verbal exchange as well as global ratings of the
speakers’ affective demeanor. In the current analysis, only the
RIAS global ratings are used. The ratings were made by highly
trained and reliable coders on a numeric scale of 1–6 (1= low/
none, 6= high). Rated for both the provider and the patient are
irritation, anxiety, dominance, interest, warmth, engagement,
sympathy, respect, and interactivity. Hurriedness is rated only
for the provider, and distress is rated only for the patient.

(4) Analogue patient ratings. The medical student was viewed
by analogue patients, who were undergraduate psychology
students instructed to view the tape as though they were the
patient. The analogue patient methodology has been used when
access to the original patients’ impressions is impractical or not
possible.41,42 Because the analogue patients were intended as a
proxy for real patients, they were given no special training other
than to make sure they understood their assigned task. These
individuals rated liking for the medical student (one item) as
well as compassion (six items) on 6-point scales. Each medical
student was viewed by approximately three analogue patients.

Analysis

Due to absences at the testing session or the OSCE, the labor
intensiveness of the coding process, and technical problems,
not all of the medical students could be included for each
measurement. Results are presented for variables with signif-
icant (P<0.05, two tail) results for the whole sample, for the
whole sample partialing out student gender, for male or female
medical students separately, or for the comparison between the
male and female students’ correlations. Reliability data for self-
report instruments and observers’ coding/rating of behavior are
presented in Table 1.
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RESULTS

Sample Characteristics

Altogether there were 275 medical students in the sample
(54% male). The age range was 22–39, with a mean of
24.81 years, and the ethnic distribution was 84% European/
European-American, 7% Asian/Asian-American, 3% African/
African-American, 2% Arab/Arab-American, 2% Hispanic/
Latin American, and 3% other.

Interpersonal Sensitivity Scores

Accuracy on the DANVA exceeded the guessing level (P<0.001),
with an overall mean of 18.84 (SD = 2.13, range = 10–23,
maximum possible = 24, N=238), similar to normative data for
this test.43 Accuracy on the PONS also exceeded the guessing
level (P<0.001), with an overall mean of 29.21 (SD = 2.73,
range = 19–35, maximum possible = 40, N=238), similar to
normative data for this test22 as well as data from other
samples of medical students given this test.44,45 The two tests
were significantly correlated with each other (r=0.20, P<0.01)
and were subsequently standardized and combined to form a
nonverbal sensitivity composite that was used in all analyses.

Sociodemographic Predictors

Female medical students scored higher than male medical
students on nonverbal sensitivity, t(236) = 3.26, P<0.001. The
magnitude of this gender difference was a Cohen’s d of 0.42 (i.e.,
women scored 0.42 of a standard deviation above the men).
Because of this gender difference, and because some of the other
variables also showed gender differences, the zero-order Pearson
correlations presented later were also re-calculated as partial
correlations that controlled for student gender.

Self-Report Scales

Table 2 shows that, overall, students who had greater nonver-
bal sensitivity reported holding more patient-centered atti-
tudes on the PPOS and also reported a greater ability to
identify their own emotions (Clarity) compared to students who
scored lower on nonverbal sensitivity; both associations

remained significant when gender was controlled for. When
male and female students were examined separately (Table 2),
significant correlations between nonverbal sensitivity and the
self-report variables were evident only for the men. The
difference in magnitude of male and female correlation was
significant at P<0.05 for the Clarity scale.

Four Habits Coding Scheme

As Table 2 shows, male students’ nonverbal sensitivity was
significantly correlated with two of the habits, Elicit the
patient’s perspective and Demonstrate empathy, while none
of the habits was significantly associated with sensitivity for
female students. In fact, the male and female correlations were
significantly different in magnitude and direction for two of the
habits.

Coders’ and Analogue Patients’ Impressions

Table 3 shows that, for the whole sample, the SP was rated by
coders as appearing less distressed, more dominant, and more
engaged when the medical student scored higher on nonverbal
sensitivity. Also, the analogue patients liked the nonverbally
sensitive students more and rated them higher on compassion.
These results did not change appreciably when gender was
statistically controlled for.

Separate analysis of male and female students revealed that
the patterns of association between nonverbal sensitivity and
coders’ ratings of student and standardized patient demeanor
often differed (Table 3). Among male students, higher nonver-
bal sensitivity was associated with lower ratings of student
interest and higher ratings of SP warmth and engagement.
Among female students, higher nonverbal sensitivity was
associated with higher ratings of student anxiety and respect-
fulness, higher ratings of SP irritation, dominance, and
interest, and lower ratings of SP distress. The male and female
correlations were in the opposite direction and significantly
different for rapport, anxiety, and respectfulness, and for
standardized patients’ irritation and interest. Nevertheless, in
spite of the different correlations by gender, the relationship of

Table 1. Reliability of Self-Report Instruments and Observers’
Coding/Rating of Behavior

Name Construct Coefficient Type of
reliability

DANVA Nonverbal sensitivity 0.36 Inter-itema

PONS Nonverbal sensitivity 0.29 Inter-itema

PPOS Total patient-centered
attitudes

0.54 Inter-itema

Clarity Clarity of naming own
emotions

0.85 Inter-itema

Four
Habits

Total patient-centeredness
score

0.70 Inter-raterb

RIAS Global ratings >0.97 Inter-raterc

Excerpts Rating of rapport 0.73 Inter-raterb

Analogue
patients

Liking 0.54 Inter-ratera

Compassion 0.45 Inter-ratera

aCronbach’s alpha
bPearson correlation
cPercentage agreement based on average inter-rater agreement within 1
scale point across all ratings.

Table 2. Nonverbal Sensitivity: Correlations with Self-Report
Measures and Coded Patient-Centeredness (Four Habits Coding

Scheme)

Measure All students Male
students

Female
students

Total patient-centered
attitudesa

0.18** (0.14*) 0.18* −0.10

Clarity of naming
own emotionsa

0.15* (0.16*) 0.28** 0.00c

Four Habitsb

Invest in the beginning −0.05 (−0.03) 0.24+ −0.21c

Elicit the patient’s
perspective

0.19+ (0.15) 0.37** −0.02

Demonstrate empathy 0.07 (0.05) 0.28* −0.20c

Note: Shown in parentheses are partial correlations that control for
student gender. Significance tests are two-tail
a238 medical students
b100 medical students
cMale and female correlations differ at P<0.05
+P<0.10, *P<0.05, **P<0.01
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nonverbal sensitivity to analogue patient ratings of liking and
compassion was positive for both male and female students.

DISCUSSION

Female medical students scored higher than their male
counterparts on the tests of nonverbal sensitivity, just as
found in meta-analyses in non-clinical samples.28,29 Whether
the gender difference in nonverbal sensitivity persists among
physicians in practice has not been studied. If female practic-
ing physicians are, in fact, better able to notice and interpret
patients’ affective cues, this would be consistent with female
physicians’ more patient-centered communication style, lon-
ger average visit length, and greater likelihood of making a
diagnosis of a social or psychological nature.4,31,32,46–48

In the sample as a whole, medical students’ nonverbal
sensitivity predicted the favorability of analogue patients’
reactions, and less distress as well as more dominance and
engagement in the SP (suggestive of active participation). More
nonverbally sensitive students also reported holding more
patient-centered attitudes and being better able to name their
own emotions.

The correlations were, however, largely different for male and
female students. In the case of male students, except for the
anomalous negative correlation for rated interest, the picture was
consistently positive in showing that their nonverbal sensitivity
was positively related to self-reported patient-centered attitudes
and emotional self-awareness and patient-centered behavior.
SPs interacting with these students were judged by raters to
be higher on warmth and engagement, and they had

favorable analogue patient impressions. The picture for
nonverbally sensitive female students was less straightfor-
ward. Although they also had favorable reactions from
analogue patients, in contrast to the male students they
were not more patient-centered in either their attitudes or in
their actual behavior and, in fact, the associations were in
the negative direction. They were perceived as more anxious
and respectful, and their standardized patients were seen as
more dominant, interested, irritated, and as conveying less
emotional distress, compared to SPs interacting with less
nonverbally sensitive female students.

It may be that the heightened anxiety of more nonverbally
sensitive female students creates an impression of sincerity
and conscientiousness, as found in an earlier study in which
physicians’ anxious voice tone, when coupled with positive
words, predicted patient satisfaction and appointment keep-
ing.49 This combination of conscientiousness and respect may
have acted to stimulate the standardized patients to be more
interested, dominant, engaged, and willing to express irrita-
tion, all of which characterize empowered and activated
patients. Moreover, in two patient activation studies, patients’
negative affect was related to more active engagement in visit
communication and better outcomes at follow-up.50,51

Although the process correlates of nonverbal sensitivity
were often different for male and female students, the correla-
tions with analogue patients’ liking and impressions of com-
passion were not significantly different from those found for
their male counterparts.

The present study is limited to a single medical school and
analysis of one standardized patient interaction. The correla-
tions were small to modest in magnitude; however, the effects
are comparable in magnitude to what is typically found with
interpersonal sensitivity tests,23 and also comparable to the
predictive validity of individual difference variables in general
with respect to social behavior.52

Another limitation is that nonverbal sensitivity tests, in-
cluding those in the present study, often have relatively weak
internal consistency,53 which would attenuate the correla-
tions. However, these tests have shown good validity in the
published literature.20–22 Another potentially attenuating fac-
tor stems from the use of standardized patients, whose
behavior is designed to be less variable than that of real
patients. But despite these attenuating factors, medical stu-
dents’ nonverbal sensitivity had numerous significant relation-
ships with study variables.

Although there is much remaining to be learned about how
interpersonal sensitivity is best taught, the evidence from non-
clinical studies suggests that short-term interventions can be
effective.36,54,55 Our evidence suggests that interpersonal
sensitivity is a physician skill linked to a variety of positive
indicators ranging from self- awareness to performance and
patient satisfaction. We believe that there is a place for this
topic in the medical school curriculum.56
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Table 3. Nonverbal Sensitivity: Correlations with Ratings by Trained
Raters and Analogue Patients

Rating All students Male
students

Female
students

Excerpt ratersa

Rapport 0.03 (0.04) 0.21+ −0.20d

RIAS codersb

Ratings of student
Anxiety 0.04 (0.05) −0.08 0.21*d

Interest −0.07 (−0.09) −0.19* 0.06
Respectfulness 0.08 (0.08) −0.09 0.29**e

Ratings of standardized patient
Irritation 0.04 (0.04) −0.13 0.22*d

Distress −0.15* (−0.15*) −0.11 −0.21*
Dominance 0.23*** (0.24***) 0.14 0.36***
Interest 0.07 (0.07) −0.05 0.23*d

Warmth 0.12+ (0.11+) 0.18* 0.04
Engagement 0.19** (0.17**) 0.20* 0.17+

Analogue patientsc

I liked the
student

0.24* (0.21+) 0.28 0.29+

Compassion 0.23* (0.21+) 0.34* 0.20

Note: Shown in parentheses are partial correlations that control for
medical student gender. Significance tests are two-tail.
a117 medical students
b220 medical students
c71 medical students
dMale and female correlations differ at P<0.05
eMale and female correlations differ at P<0.01
+P<0.10, *P<0.05, **P<0.01, ***P<0.001
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