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Abstract

associated with 4-HCS score.

Background: The quality of medical care depends on effective physician—patient communication. Interpersonal
skills can be improved through teaching, but the determinants are poorly understood. We therefore assessed the fac-
tors associated with the interpersonal skills of medical students during simulated medical consultations.

Methods: We conducted a cross-sectional study of fourth-year medical students participating in simulated consul-
tations with standardized patients. Each video-recorded medical consultation was independently assessed by two
raters, using a cross-cultural adaptation of the Four Habits Coding Scheme (4-HCS) into French. We then collected
information on demographics and education-related characteristics. The relationship between the overall 4-HCS score
and student characteristics was modeled using univariable and multivariable linear regression.

Results: Our analytical sample included 165 medical students for analysis. The factors significantly associated

with 4-HCS score were gender (3=—4.8, p=0.011) and completion of an international clinical placement (3=6.2,
p=0.002) or a research laboratory clerkship (3 =6.5, p=0.005). Education-related characteristics, multiple-choice
examinations in the first to third preclinical years, and number of medicine or surgery clerkships were not significantly

Conclusions: Undergraduate students with higher level of interpersonal skills during video-recorded medical con-
sultations with standardized patients are more likely to be female, to have completed international clinical placement
as part of the ERASMUS exchange program or research laboratory clerkship.
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Background

Effective physician—patient communication is essen-
tial for high-quality medical consultations [1]. Physician
communication and interpersonal skills influence patient
satisfaction [2], adherence to the care plan [3], and health
outcomes [4—6]. Better communication and interper-
sonal skills would also reduce the likelihood of litigation
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and malpractice claims [7] and have positive effects on
physicians themselves, including greater job satisfaction
and decreased risk of burnout [8, 9].

According to the Kalamazoo II report [10], com-
munication and interpersonal skills are two distinct
components of effective medical consultations. Com-
munication skills refer to the performance of specific
observable tasks, “that include interviewing to obtain
a medical history, explaining a diagnosis and progno-
sis, giving therapeutic instructions and information
needed for informed consent to undergo diagnostic
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and therapeutic procedures, and providing counsel-
ling to motivate participation in therapy or to relieve
symptoms” [10]. Interpersonal skills are “inherently
relational” and represent “a set of abilities required
to successfully interact and communicate with others,
both verbally and non-verbally”. Interpersonal skills
encompass respectful attitude, attention paid to the
patient, being personally present in the moment with
the patient, interest in patient values and concerns,
and real-time adjustment of the relationship [10].

Evidence is accumulating that communication and
interpersonal skills can be acquired and improved
through teaching and practice-based training for medical
students [11-13]. Hence, communication and interper-
sonal skills training has been advocated as part of the edu-
cational curriculum for undergraduate medical students
[12, 14-18]. Yet, current evidence on effective approaches
to teaching communication skills remains limited [19].

Empirical research has focused on students’ attitude
toward communication skills [20-23]. Indeed, attitude
toward communication skills is assumed to predict to what
extent students will invest in learning these skills and how
they will use them when dealing with individual patients
[24]. By contrast, few studies examined medical student
demographics and education-related characteristics that
were associated with observed communication and inter-
personal skills. Identifying these factors may help faculty
members understand the determinants of medical student
communication skills and develop communication and
interpersonal skills training programs that take student
population characteristics into account [20]. They may
include female gender [25-27], academic performance dur-
ing preclinical years [28], early clinical experience [29-35],
and participation in elective programs like international
exchange or research laboratory placement.

To deal with this gap in knowledge, the aim of this
study was to identify student demographics and educa-
tion-related characteristics associated with communica-
tion and interpersonal skills assessed throughout medical
consultations with standardized patients using the Four
Habits Coding Scheme (4-HCS). Our primary research
hypothesis was a gender difference in 4-HCS scores, con-
sistent with literature. The secondary hypotheses were
that 1) better academic performance during preclinical
years reflected stronger student motivation and subse-
quent higher level of communication task fulfillment dur-
ing medical consultations; 2) advancing clinical experience
was associated with higher 4-HCS scores; and 3) partici-
pation in elective international exchange or research pro-
grams contributed to student interpersonal skills.
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Methods

Study design

As part of a cross-sectional study [36], we analyzed
the original data from video-recorded medical consul-
tations with standardized patients at the University of
Grenoble Alpes School of Medicine, France. The pre-
sent manuscript complies with the STrengthening the
Reporting of OBservational studies in Epidemiology
(STROBE) guidelines [37].

Participants
Students who were registered in the fourth year of the
medical curriculum were eligible to participate in the
project if they passed the medical college admission
test. Students were excluded from the present study if
they were unavailable at the time of the simulated med-
ical consultations because of leave for academic or per-
sonal reason, had been transferred from another school
of medicine during their curriculum, or had applied
without taking the medical college admission test.
Participants from two consecutive academic years
were recruited from October 2016 to December 2016
and from February to April 2018, respectively. Partici-
pants were recruited on a voluntary basis.

Consultations with standardized patients

Each student completed a single video-recorded medi-
cal consultation with a standardized patient. For this
purpose, seven medical consultation case scenarios
were developed, based on the basic medical interview
tasks that comprised the 4-HCS. For each medical con-
sultation case scenario, seven clinical problems and
seven profiles of portrayals were created according to
personality type or character trait (Appendix 1).

The standardized patients consisted of 20 actors
recruited at the Department of Performing Arts in
Grenoble Alpes University. To ensure consistency in
standardized patients, the 20 actors attended a two-
hour session with provision of oral and written detailed
instructions by a clinician for each medical consulta-
tion case scenario. The actors were then trained by
their improvisation instructor to portray one to two
cases and the profiles of portrayals were chosen from
the list just before the consultation. All consultations
were video-recorded and videos were stored in a secure
cloud-database for subsequent remote access.

4-HCS scoring

Each video-recorded medical consultation was inde-
pendently assessed by two raters, using the cross-cul-
tural adaptation of the 4-HCS into French [36]. The
4-HCS is a standardized instrument designed to assess
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23 basic medical interview tasks that are organized
within four dimensions, including Invest in the begin-
ning (six items), Elicit the patient’s perspective (three
items), Demonstrate empathy (four items), and Invest
in the end (ten items) [38]. The 4-HCS overall score is
computed by summing ratings for the individual items,
ranging from 23 (i.e., less effective) to 115 (i.e., more
effective). The French version of the 4-HCS previously
demonstrated satisfactory internal consistency and
acceptable reliability with two independent raters [36].
Cronbach’s alpha was 0.94 for the 4-HCS overall score
and intra-class correlation coefficient estimates based
on average ratings were 0.82 and 0.91 for inter- and
intra-rater reliability, respectively [36].

The two raters were a full professor of medicine and
a resident in medicine, both with experience in simu-
lation and teaching communication and interpersonal
skills. They performed the assessments at home, usu-
ally in sessions of up to 2 consecutive hours. Data
were captured using an online form in which the com-
pletion of each item of the 4-HCS was mandatory, so
there could be no missing data. Because individual
ratings were deemed unreliable [36], each student was
assigned the average 4-HCS score from two independ-
ent raters.

Data collection

Information on demographics and education-related
characteristics was electronically retrieved from databases
maintained by the University of Grenoble Alpes School of
Medicine. This included age, gender, number of medical
college admission test attempts, the total score achieved
in the basic science multiple-choice examinations for each
of the first- to third-year academic class (range, 0—100),
the number of internal medicine, surgery, pediatrics,
psychiatry, as well as obstetrics and gynecology clerk-
ship rotations completed, international clinical placement
as part of the ERASMUS (EuRopean community Action
Scheme for the Mobility of University Students) exchange
program [39], and research laboratory placement. For
students who took any examination more than once,
only the score obtained at the first attempt was analyzed.
ERASMUS and research laboratory placements were both
elective. ERASMUS placement was conditional to for-
eign language level certification and the selection process
was based on the grade point average achieved in second
and third preclinical years. The pre-requisite for research
laboratory placement was the validation of two elective
disciplinary research courses and formal training on how
conducting a research project. Students did not undergo
Objective Structured Clinical Examinations (OSCEs) dur-
ing the first three preclinical years.
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Statistical methods
Summary statistics for the 4-HCS overall score were
reported as means along with standard deviations (SDs).
To quantify the univariable associations between medical
student characteristics and 4-HCS score, crude (unad-
justed) P regression coeflicient point estimates along with
95% confidence intervals were derived from straight-
line linear regression analysis for continuous dependent
variable. B regression coefficients quantified the mean
change in 4-HCS score for each independent variable
category relative to the reference, with null value equal
to 0. Adjusted P regression coefficients were derived
from multiple linear regression analysis, using the same
approach. B regression coefficients were adjusted for
international clinical placement, research laboratory
placement, and gender. All first-order interactions involv-
ing independent variables included in multiple linear
regression model were tested for statistical significance.

Because medical consultation case scenarios were
randomly assigned, we did not expect heterogeneity in
4-HCS overall scores according to medical problems and
profiles of portrayals (Table S1). In unplanned explora-
tory analysis, we examined the univariable associations
for each 4-HCS subscale score with baseline student
characteristics.

Two-sided p-values of <0.05 were considered statisti-
cally significant. All analyses were performed using RStu-
dio (Version 1.0.1430©).

Ethical considerations

After appropriate written information was delivered,
each student signed an individual consent form regard-
ing participation in the research and image rights. An
institutional review board (Comité d’Ethique du Cen-
tre d’Investigation Clinique de Clermont-Ferrand, IRB
00005891) reviewed and approved the study protocol and
the information form prior to study initiation. All data
were de-identified before analysis.

Results

Study sample

A total of 200 fourth-year medical students (31 and
169 in the 2016-2017 and 2017-2018 academic year,
respectively) completed video-recorded consultations
with standardized patients. After omitting 35 students
according to the exclusion criteria (Fig. 1), our ana-
lytic sample consisted of 165 video-recorded medi-
cal consultations with standardized patients. The vast
majority of participants were female (67% [111/165])
and the mean age was 21.8years (SD=1.4). Most stu-
dents were admitted to the school of medicine after
a second attempt (54% [89/165]) and the median
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Eligible students:
- 1851in 2016-2017
-192in 2017-2018

Students did not participate:

Included students:
-311in2016-2017
-1691n 2017-2018

*154 declined in 2016-2017
e 23 absent in 2017-2018

‘200 video-recorded medical consultationsl

Double assessment

I
‘200 average 4-HCS scores‘
[

Collection of schooling data

l
‘ 165 students analyzed‘

Fig. 1 Flowchart of the study

35 students excluded:
e 16 students who undertook
medical studies after the 1st year
¢ 15 students with no data in 1st
year of medical studies
e 4 students arriving from other
Medical Schools

examination grades ranged from 73.6 in the first year
to 66.8 in the third year. The median numbers of medi-
cine and surgery clerkships were 3 (range, 0-5) and 1
(range, 0—4), respectively. Overall, 47 students (28.5%)
had completed a research internship and 29 had par-
ticipated in the ERASMUS international exchange pro-
gram (17.6%). Female students had better examination
grades, fewer research laboratory placement and com-
parable ERASMUS and hospital medical placement
rates than their male counterparts (Table S2).

4-HCS scoring

The mean 4-HCS overall score was 75.4 (SD=11.8) for
all participants. Intra-class correlation coefficient esti-
mate for inter-rater reliability based on individual rat-
ings was 0.76. In univariable analysis, female gender,
completion of a research laboratory placement, and
international clinical placement as part of the ERAS-
MUS exchange program were associated with a higher
4-HCS overall score (Table 1). These associations
remained significant in multivariable analysis (Table 2).
Our study failed to show any significant relation-
ship between 4-HCS overall score and the number of
medical college admission test attempts, the total score
achieved in basic science multiple-choice examina-
tions, and the number of internal medicine and surgery
clerkship rotations completed in both univariable and

multivariable analyses (Tables 1 and 2). No significant
first-order interaction involving independent variables
included in multiple linear regression was found.

No evidence of inconsistencies in univariable associa-
tions of baseline student characteristics was observed across
4-HCS subscale scores (Table S3), although no formal con-
clusions could be drawn from these exploratory analyses.

Discussion

This study provides important insight into undergradu-
ate student characteristics that are potential determi-
nants of communication performance observed during
video-recorded medical consultations with standard-
ized patients. The characteristics independently associ-
ated with 4-HCS overall score included female gender,
completion of a research laboratory placement, and
international clinical placement. The number of medical
college admission test attempts, basic science examina-
tion scores, and the number of medicine or surgery clerk-
ship rotations completed were not predictive of 4-HCS
overall scores.

To our knowledge, limited data exist on the relation-
ship between examination scores or number of medi-
cal college admission test attempts and communication
skills for medical students. A previous study reported
a weak but significant correlation between academic
examination scores undertaken over the first 2years
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Table 1 Univariable associations of 4-HCS overall score with demographic and education-related characteristics for undergraduate

medical students (n=165)

Characteristics 4-HCsP B regression coefficient (95%Cl)?
Mean (SD)
Unadjusted p
Gender Men (n=>54) 724 (13.5) —4.4 (—8.2:-0.6) Reference 0.024
Women (n=111) 76.8 (10.6)
Research laboratory clerkship Yes (n= 29) 796 (8.7) 5.1(04,9.9) 0.032
0(n=136) 745(12.2) Reference
International clinical placement Yes (n= 47) 794 (10.4) 56(1.7,9.5) 0.006
No (n=118) 73.8(11.9) Reference
No. of attempts at MCAT 1(h=79) 76.7(11.2) 25(=1.16.1) 0.180
1(n=286) 742 (12.2) Reference
First year examination score Tst quartile [68.3-71.2] 73.0(12.7) Reference
2nd quartile [71.3-73.5] 785(11.5) 5.6(04;10.7)
3rd quartile [73.6-75.8] 766 (11.1) 3.7(—1.285) 0.866
4th quartile [75.9-87.6] 742 (11.1) 13(—3.66.2)
Second year examination score Tst quartile [51.8-66.4] 729(11.4) Reference
2nd quartile [66.5-70.9] 76.5(11.7) 36(—1.587)
3rd quartile [71.0-75.3] 77.0(10.0) 42(—=0993) 0.292
4th quartile [75.4-87.0] 74.9 (10.6) 20(—32,7.3)
Third year examination score Tst quartile [38.0-62.0] 733(15.2) Reference
2nd quartile [62.1-66.7] 75.7 (10.8) 24 (—=2.6;7.5)
3rd quartile [66.8-71.7] 77.1 (9.9) 3.7(—1.589) 0.302
4th quartile [71.8-84.3] 753(10.7) 20(=3.2,7.2)
Medicine clerkship No (n=2) 85.1(2.3) Reference
One (n=38) 76.9(10.3) —83(—26.510.0)
Two (n=35) 776 (11.5) —7.5(=2439.2)
Three (n=75) 75.0(11.8) —10.2 (—26.7,64) 0.038
Four (n=40) 748 (11.6) —10.3 (—27.0,6.4)
Five (n=5) 64.5 (15.0) —20.7 (—40.0-1.4)
Surgery clerkship No (n=28) 74.1 (13.5) Reference
One (n=280) 77.0(9.8) 2.8(—23;8.0)
Two (n=46) 74.0 (13.1) —0.1(—5;7,5;5) 0478
Three (n=10) 71.5(14.6) —2.7(=11.2,5.9)
Four(n=1) 80.8 6.6 (—17.1;,30.3)

Abbreviations: MCAT Medical College Admission Test, C/ Confidence Interval, 4-HCS 4 Habits Coding Scheme, SD Standard Deviation
2 B regression coefficients quantified the change in 4-HCS score for each independent variable category relative to the reference, with null value equal to 0

b 4-HCS range: [23-115]

of medical school and subsequent OSCEs [28], which
constitute an alternative approach for assessing stu-
dent communication and interpersonal skills [40]. Our
study failed to show any significant association between
basic science multiple-choice examination scores and
subsequent 4-HCS overall score. Although we cannot
exclude that our study was underpowered to detect a sig-
nificant correlation, this negative finding likely reflects
the fact that communication and interpersonal skills
are independent concepts from technical skills evalu-
ated throughout standardized examinations. This latter

observation supports the incorporation of communica-
tion skills training and assessment as part of the medical
curriculum beside standardized examinations on basic
science or clinical knowledge.

International clinical placement as part of the ERAS-
MUS exchange program was associated with higher
4-HCS overall scores in our study. Previous studies have
suggested that international clinical placement would
provide students with the opportunity to develop com-
munication skills [41]. Yet, the potential for self-selection
bias cannot be excluded, reflecting the fact that students
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Table 2 Multivariable associations of 4-HCS overall score with demographic and education-related characteristics for undergraduate

medical students (n=165)

Characteristics 4-HCsP B regression coefficient (95%Cl)?
Mean (SD)
Adjusted® p
Gender Men (n=754) 724 (13.5) —48(—84:-1.1) 0.011
Women (n=111) 76.8 (10.6) Reference
Research laboratory clerkship Yes (n=29) 796 (8.7) 6.5(1.9;11.0) 0.005
0(n=136) 745 (12.2) Reference
International clinical placement Yes (n=47) 794 (10.4) 6.2 (2.3;10.0) 0.002
No (n=118) 738(11.9) Reference
No. of attempts at MCAT 1(h=79) 76.7 (11.2) 1.3(=2349) 0480
1 (n=286) 742 (12.2) Reference
First year examination score Tst quartile [68.3-71.2] 73.0(12.7) Reference
2nd quartile [71.3-73.5] 785(11.5) 2.5(1.1;10.9)
3rd quartile [73.6-75.8] 766 (11.1) 24(—1.1,84) 0.717
4th quartile [75.9-87.6] 742 (11.1) 24 (—4.55.0)
Second year examination score 1st quartile [51.8-66.4] 729(11.4) Reference
2nd quartile [66.5-70.9] 76.5(11.7) 3.9(-0987)
3rd quartile [71.0-75.3] 77.0 (10.0) 1.5(=3.56.5) 0.851
4th quartile [75.4-87.0] 74.9 (10.6) 2.6 (—4.7,54)
Third year examination score 1st quartile [38.0-62.0] 733(15.2) Reference
2nd quartile [62.1-66.7] 75.7 (10.8) 15(—33:64)
3rd quartile [66.8-71.7] 1099 0.3 (—4.95.5) 0916
4th quartile [71.8-84.3] 75.3(10.7) 0.2 (=4.9,5.3)
Medicine clerkship No (n=2) 1(23) Reference
One (n=38) 769(103) —12.0(=29.75.7)
Two (n=35) 77.6(11.5) —84(—246;7.8)
Three (n=75) 75.0(11.8) —10.5 (—26.6,5.5) 0.256
Four (n=40) 74.8(11.6) —10.0 (—26.5,6.4)
Five (n=5) 64.5 (15.0) —18.1(—36.9,0.8)
Surgery clerkship No (n=28) 1(135) Reference
One (n=280) 770( 8) 41(—08'91)
Two (n=46) 74.0 (13.1) 0(— 2586) 0403
Three (h=10) 715(14.6) (=
Four(n=1) 80.8 9 (— 27325)

Abbreviations: MCAT Medical College Admission Test, C/ Confidence Interval, 4-HCS 4 Habits Coding Scheme, SD Standard Deviation
2 B regression coefficients quantified the change in 4-HCS score for each independent variable category relative to the reference, with null value equal to 0

b 4-HCS range: [23-115]

¢ Adjusted for international clinical placement, research laboratory clerkship and gender

with a higher level of communication skills at baseline
were selected for international clinical placement and
subsequently yielded better communication performance
during medical consultations with standardized patients.

Research laboratory placement was a local initiative at
our medical school and therefore the report of similar
findings in the literature is unlikely. We hypothesize that
the benefits of research laboratory placement include
the development of teamwork and interpersonal skills.
As part of their training on how conducting a research

project, students are strongly recommended to collabo-
rate with multidisciplinary teams including laboratory
technicians, clinical research associates and supervisors.
Moreover, the final evaluation of research laboratory
clerkship includes among others assessment of collabo-
rative relationships by the project supervisor, a fact that
may foster student interpersonal skills.

Surprisingly, we did not observe any significant rela-
tionship between the number of internal medicine or
surgery clerkship rotations completed and 4-HCS scores.
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Basically, we expected that interpersonal skills improved
with hospital clinical experience. The scant results from
the literature suggest an increase in interpersonal skills
with an early immersion in an internship [29]. Yet a
decline of empathy during the medical curriculum has
been reported by several studies [31-35]. Although spec-
ulative, a potential explanation might be that the repeti-
tion of tasks, the work overload, and the high emotional
load of certain clinical situations lead students pay less
attention to interpersonal skills. Hence, advancing clini-
cal experience may result in better accomplishment of
communication tasks that is attenuated by decrease in
interpersonal skills.

Our finding that female gender was associated with
higher 4-HCS overall score is consistent with previous
research indicating that female students tend to achieve
higher grades in clinical communication tasks than their
male counterparts [42].

Krupat et al. found that female medical students
were more patient-centered [27]. This difference was
observed very early in the medical curriculum and
guided the career choice with a greater interest in
primary care. These differences can be explained by
women’s increased interest in communication and
listening in comparison with men [26], particularly
in nonverbal communication [43]. Meta-analyses
have revealed that consultation time is significantly
greater for women than for men and that female phy-
sicians showed greater engagement in communication
[44, 45]. Beyond communication, it has been shown
that female medical students developed more empa-
thy [32]. The choice of different career orientations is
reflected in our results, since female medical students
tend to have more hospital medical placements and
fewer surgery placements. Female students also have
significantly better academic results in the majority
of disciplines. However, the academic results are not
associated with the interpersonal skills measured by
the 4-HCS scale. The discrepancy in the numbers of
male versus female participants in our study reflected
the larger proportion of females among medical stu-
dents at our university. Reassuringly, the participation
rate did not differ between male and female medical
students (55% versus 71%, P =0.481).

This study has potential implications for optimizing
communication skills training and assessment as part
of the medical curriculum. First, objective measures
such as multiple-choice examinations do not predict
medical student communication performance, and the
assessment of communication and interpersonal skills
requires specific — although subjective — evaluations,
such as consultations with standardized patients. Sec-
ond, internal medicine clerkship should include other
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training components than clinical reasoning and tech-
nical skills so as to provide students with the opportu-
nity to acquire experience in communication with real
patients. Third, male medical students may benefit from
specific training, so as to gain the same level of com-
munication skills as their female counterparts. Fourth,
future research should examine the role of other impor-
tant variables, including personality and interpersonal
style, in the development of communication and inter-
personal skills during medical studies.

The limitations of our study should be acknowl-
edged. First, each student had the opportunity to con-
duct only one video-recorded consultation, and this
may not reflect his / her communication performance
in routine practice. Second, we may have omitted
some relevant characteristics relating to 4-HCS scor-
ing, including ethnic minority, socioeconomic status,
or cognitive factors such as emotional intelligence.
Importantly, attitude toward communication skills was
not measured in our study, a potential determinant of
observed communication. Third, our study was con-
ducted at a single study site and our findings may not
apply to other settings or geographical areas. Fourth,
between-actor heterogeneity could not be investigated
in this study, and we could not exclude that this heter-
ogeneity might partly explain our findings despite ran-
dom assignment. Fifth, inter-rater reliability (0.76) was
lower than previously reported (0.82). This apparent
inconsistency likely reflects different computational
approaches, although between-study heterogeneity in
rater level of experience and random sampling error
cannot be excluded. Indeed, inter-rater reliability was
quantified using average ratings over two out of four
raters in the previous study [36]. Because only two
raters participated in the present study, average ratings
could not be computed. Reassuringly, intra-class cor-
relation coefficient based on individual ratings in the
present study was higher than 0.70, which is indicative
of satisfactory inter-rater reliability.

Conclusions

Through medical consultation simulation exercises
and standardized assessment of medical students’
interpersonal skills, we showed that the main factors
associated with interpersonal skills were gender and
participation in an international clinical placement or
a research laboratory clerkship without influence of
education-related characteristics or hospital experi-
ence. Based on our results, we showed the importance
of these simulation exercises with the assessment of
nontechnical skills. Indeed, multiple-choice examina-
tions do not predict the level of interpersonal skills,
and hospital medicine clerkship does not seem to



Bellier et al. BMC Medical Education (2022) 22:338

improve them. It would be interesting to study the
decline of empathy, especially among medical students.
A major challenge for initial training would be to avoid
this decline. It is likely that simulation exercises such
as those we have organized will help students realize
the importance of these skills and limit the unavoid-
able decline.
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