Haruta et al. BMC Medical Education ~ (2024) 24:399 BMC Medical Education
https://doi.org/10.1186/512909-024-05386-2

Check for
updates

Development of a validated assessment tool
for medical students using simulated patients:
an 8-year panel survey

Junji Haruta"”, Rika Nakajima' and Toshiaki Monkawa'

Abstract

Background The use of simulated patients (SPs) to assess medical students’clinical performance is gaining
prominence, underscored by patient safety perspective. However, few reports have investigated the validity of such
assessment. Here, we examined the validity and reliability of an assessment tool that serves as a standardized tool for
SPs to assess medical students'medical interview.

Methods This longitudinal survey was conducted at Keio University School of Medicine in Japan from 2014 to
2021.To establish content validity, the simulated patient assessment tool (SPAT) was developed by several medical
education specialists from 2008 to 2013. A cohort of 36 SPs assessed the performance of 831 medical students in
clinical practice medical interview sessions from April 2014 to December 2021. The assessment’s internal structure
was analyzed using descriptive statistics (maximum, minimum, median, mean, and standard deviation) for the SPAT’s
13 item total scores. Structural validity was examined with exploratory factor analysis, and internal consistency with
Cronbach'’s alpha coefficients. The mean SPAT total scores across different SPs and scenarios were compared using
one way analysis of variance (ANOVA). Convergent validity was determined by correlating SPAT with the post-
clinical clerkship obstructive structured clinical examination (post-CC OSCE) total scores using Pearson’s correlation
coefficient.

Results Of the 831 assessment sheets, 36 with missing values were excluded, leaving 795 for analysis. Thirty-five
SPs, excluding one SP who quit in 2014, completed 795 assessments, for a response rate of 95.6%. Exploratory factor
analysis revealed two factors, communication and physician performance. The overall Cronbach’s alpha coefficient
was 0.929. Significant differences in SPAT total scores were observed across SPs and scenarios via one-way ANOVA. A
moderate correlation (r=.212, p <.05) was found between SPAT and post-CC OSCE total scores, indicating convergent
validity.

Conclusions Evidence for the validity of SPAT was examined. These findings may be useful in the standardization of
SP assessment of the scenario-based clinical performance of medical students.
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Background

Medical students need to acquire clinical skills as an
essential component of clinical practice, supervised
by residents and attending physicians, and clinical
performance assessment is an increasingly prevalent
component of medical education [1]. Simulated and
standardized patient-based performance assessments,
including both technical and non-technical skills, are
commonly used to keep patients safe while providing
students with effective learning experiences [2, 3]. The
use of simulated patients (SPs) in medical education
dates back to the 1960s, when neurologist Howard Bur-
roughs introduced the concept as a means of assessing
clinical performance [4]. An SP is a person who has been
trained to accurately represent a patient and present con-
sistent verbal and nonverbal communication, personal-
ity traits, emotions, and physical findings [4]. The use of
SPs in medical education emphasizes patient safety and
provides students with opportunities for immersion and
interaction in patient care scenarios that closely resem-
ble real clinical practice [5]. The training of SPs is criti-
cal to the quality and accountability of medical education
and transition to clinical practice [4]. A key advantage
of SPs is the feedback they provide to students from the
perspective of the patient. Feedback in medical educa-
tion is defined as “specific information about the com-
parison between a trainee’s observed performance and a
standard, given with the intent to improve the trainee’s
performance” [6, 7]. In particular, feedback from SPs is
rated with the same or greater positivity than feedback
from physicians [8, 9]. Feedback from SPs is valuable as
it encompasses both non-verbal behaviors, such as open
body posture and appropriate facial expressions, and
verbal interactions, including the use of open and closed
questions, encouragement of questions, and requests for
clarification [6, 10, 11]. Studies have shown that medical
students can improve both non-verbal and verbal com-
munication through SP interactions, enhancing their
ability to engage effectively with patients [12—14]. More-
over, the unique perspective of SPs enables a focus on
patient-centered feedback, which some students may
find more constructive, even when it is negative, com-
pared to feedback from physicians [15]. Implicit feed-
back during student actions can also facilitate feedback
acceptance and promote professional identity forma-
tion, underscoring the multifaceted impact of SP feed-
back on medical education [16]. The incorporation of
SPs into medical education not only emphasizes patient
safety but also offers students immersive and interactive
patient care scenarios that closely resemble real clini-
cal practice [17, 18]. The training of SPs is critical to the
quality and accountability of medical education and the
transition to clinical practice [19]. This makes the assess-
ment of medical students by SPs increasingly meaningful.
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Nevertheless, few reports have described the validity of
the assessment tools used by SPs [20, 21].

In Japan, the participation of SPs in assessing medical
student performance is playing an increasingly important
role in medical education in Japan [11], and assessment
by SPs is becoming indispensable as a patient-centered
evaluation [22]. To date, however, few reports have inves-
tigated the development of assessment tools, including
testing of the validity and reliability of the clinical perfor-
mance of medical students using SPs [23].

With the growing importance of SPs in assessing medi-
cal student performance, we aimed to develop a validated
SP assessment tool (SPAT) for the clinical performance of
medical students. This initiative seeks to address the gap
in validated assessment tools involving SPs, contributing
to more standardized and reliable assessments of clinical
performance.

Methods

Design

The study was conducted under a longitudinal survey
design.

Setting

The study investigated the use of SPs in medical educa-
tion at Keio University School of Medicine in Tokyo,
Japan. In Japan, students are required to complete a six-
year medical school education after three years of senior
high school. The medical school curriculum begins in
April and is regulated. Students take basic education
courses in the first year, followed by specialized education
courses from the second to sixth year. For example, in the
second year, students study anatomy and physiology, fol-
lowed by basic and social medicine such as pathology and
public health in the third year, and clinical medicine such
as internal medicine in the third and fourth years. Before
beginning clinical practice, students in the second half of
the fourth year take a CBT (computer-based test) and the
OSCE (objective structured clinical examination), and if
they pass are certified as student physicians. The post-CC
OSCE (post clinical clerkship objective structured clini-
cal examination) has been in place since 2020, and CBT
and OSCE will become official starting in 2023.

The program started in 2013, and over the course of
8 years involved 36 participating SPs who interacted
with 831 medical students during their clinical train-
ing. The mean length of SP encounters among students
was 6.5 min, and each consisted of one medical inter-
view based on any of 23 scenarios of common diseases
(Table 1). These consist of common diseases, exclud-
ing shock and cardiac arrest, from the 37 symptoms
described in the Japanese Model Core Curriculum for
Medical Education [24], followed by self-feedback by
the student, as well as peer-reviewed feedback from
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Table 1 21 Scenarios in the analysis
Pleuritis

Infective
endocarditis
Wolff-Parkinson-
White syndrome
Vasovagal reflex
Transient ischemic

Irritable bowel syndrome

Benign prostatic hyperplasia
Diabetes mellitus

attack
Chronic renal failure Arteriosclerosis
obliterans
Pulmonary hypertension Pulmonary
thromboembolism
Variant angina pectoris Subarachnoid
hemorrhage
Cholelithiasis Anisakiasis

Iron deficiency anemia Benign paroxysmal
positional vertigo

Acute pyelonephritis Acute cholangitis

Hyperthyroidism

Example scenarios

He had been experiencing intermittent epigastric pain (pain in the
groin) for several days, which abated spontaneously. Today, the patient
came to our hospital because his had been treated for angina pectoris
5 years ago, and sublingual nitroglycerin had not relieved her symp-
toms. He began to have pain in the area of his solar plexus, felt chilly,
and then suddenly became feverish. At the time of consultation, his
had a fever of 38.8 degrees Celsius.

He had undergone coronary angioplasty (catheterization to widen a
narrowed coronary artery with a balloon) for exertional angina pectoris
5 years ago.

Medications: aspirin, Plavix, Norvasc, Renivace, Lipitor.

Life history: no smoking, no alcohol consumption, nothing else of note.
Since the patient has a history of angina pectoris in the past, it is natu-
rally tempting to consider a recurrent attack of angina pectoris, but the
key point is whether other diseases can be considered there as well. In
particular, since there is no fever with angina pectoris, can we consider
infection?

The first complaint, “What happened to you today?” In response to the
first complaint...”

“| have a pain in my solar plexus”

If you are asked to elaborate a little more...

(1) I'had a pain in the area of my solar plexus several times a day for a
few days, but it had gotten better without any treatment.

I have had catheter treatment for angina in the past, so | thought it
might be angina again and tried sublingual nitroglycerin, but it didn't
work at all.

The gout/hyperuricemia and lung cancer scenarios were excluded from the
scenarios in the analysis because they were used only four and two times,
respectively

other students and from the SP lasting 4—5 min per stu-
dent. In this study, although no specific feedback tool
was employed, the approach to feedback was informed
by literature that emphasizes the importance of focus-
ing on biomedical aspects as well as maintaining a bal-
ance between positive and negative feedback [25]. As
the amount of time for this oral feedback was limited,
SPAT was used as supplement to it. SPs were instructed
to provide oral feedback focusing on 2—3 behavior-level
aspects, making it concrete, interpretable, and actionable
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for students [26]. This approach was designed to comple-
ment the SPAT by offering immediate, personalized feed-
back to enhance learning outcomes. A physician faculty
member facilitated the process of self-feedback and peer
feedback among students to foster a constructive feed-
back environment. He summarized the students’ clinical
performance and gave a brief lecture on each scenario.

Assessment forms and data collection

In 2008, an assessment form utilizing a 5-point Likert
scale consisting of 28 items was introduced (Supple-
mental file 1). This formulation was developed based on
medical interview protocols [27]. However, the extensive
number of 28 items proved cumbersome for SPs and led
to increased variability in assessments. In 2013, SPAT
was streamlined to 13-item version, and in 2014, shifted
to a 6-point scale to refine feedback specificity (Table 1).
This form, used in this study, assesses performance on
a 6-point scale, with scores reflecting levels from physi-
cian-standard to inappropriate for medical students. The
rating scale was defined as follows: a score of 6 indicates
performance at the level of a physician; 5 signifies excel-
lence as a medical student; 4 denotes acceptable per-
formance as a medical student; 3 suggests some issues
as a medical student, though not critical; 2 indicates
performance that is inappropriate as a medical student
but improvable; 1 is deemed inappropriate for a medi-
cal student. Responses were provided through a general
assessment from the patient’s perspective. For compound
statement items like Item 1, “Greeted, introduced self,
confirmed the patient’s full name, date of birth, and age,’
SPs were instructed on a graduated scoring approach. For
each behavior not performed, a point would be deducted,
resulting in a score that reflects the number of behav-
iors successfully completed. In contrast, for items with
binary responses, such as “Established good eye contact,
SPs were trained to utilize the 6-point Likert scale rather
than a simple yes/no dichotomy. This scale enables SPs to
assess the quality of eye contact in a more graded man-
ner, considering aspects such as consistency and appro-
priateness of eye contact, rather than a binary presence
or absence. This approach ensured nuanced students’
performance assessments. To ensure consistency, SPs
were trained to enact multiple scenarios throughout
2013. New SPs who joined mid-study underwent exten-
sive practice and calibration with existing SPs to famil-
iarize themselves with the assessment form and ensure
uniformity in assessments. SPAT was filled out after oral
feedback was given to the students from the SP’s point of
view.

Data analysis
To evaluate the validity of SPAT, the authors conducted
various tests and analyses, including a pilot study for
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content validity, descriptive statistics for the scores,
exploratory factor analysis for construct validity, internal
consistency using Cronbach’s alpha, and comparison of
mean total scores across SPs and scenarios using one-way
analysis of variance (ANOVA). Relationships between
scores on the SPAT in 2021 and the post-CC OSCE in
2022 were also evaluated using Pearson’s correlation
coefficients. The standardized patient assessment form
used in the post-CC OSCE in Japan consists of five items
that are rated on three levels, namely 2-good, 1-neutral,
and 0-bad. This type of assessment was given for a com-
bination of the five aforementioned items and a global
rating of the medical student’s clinical performance on a
6-point scale, ranging from 6-very good, 5-good, 4-nor-
mal, 3-slightly bad, 2-bad, and 1-very bad. The five assess-
ment items of the post-CC OSCE, which are confidential,
encompass elements of both nonverbal and verbal com-
munication. While there is partial overlap between the
items of the SPAT and those of the post-CC OSCE, the
SPAT features more detailed and specific questions. The
post-CC OSCE took 16 min, consisting of 12 min dedi-
cated to a medical interview and physical examination
and 4 min for a presentation to the supervising physician.
The standardized patient was responsible for assessing
the medical student’s performance in the first 12 min of
the post-CC OSCE.

The study used IBM SPSS Statistics version 27 and a
significance level of 95% for all data analysis. This study
was approved by the Keio University Research Eth-
ics Committee (No. 20,211,156), and was performed in
accordance with the Declaration of Helsinki. All partici-
pants were given the opportunity to opt out in the web-
page of the medical education center at Keio University.
Informed consent was obtained from all participants.

Table 2 Participant SPs characteristics

Age* in years n (%)
Average (range) 66.1 (35-93)
30-39 2(5.7)
40-49 2(57)
50-59 9(25.7)
60-69 5(14.3)
70-79 12 (34.3)
80-89 4(11.4)
90-99 1(29)
Gender

Male 16 (45.7)
Female 19 (54.3)
Years of experience

1-5 years 14 (40.0)
6-10 years 8(22.9)
11-15 years 13(37.1)

* Age at the time of quitting being an SP (simulated patient)

Page 4 of 8

Result

This study analyzed the total score of SPAT used in the
SP encounter program and post-CC OSCE in Japan. Two
further scenarios were rarely used in the program, leav-
ing 21 scenarios for inclusion in the analysis (Table 1).
We excluded one SP who involved in the aforemen-
tioned scenario and quit in 2014. Finally, 35 SPs partici-
pated, consisting of 19 women and 16 men, ranging in
age from 35 to 93 years, with 1-15 years of experience as
SPs (Table 2). After exclusion of two scenarios and sheets
with missing values, 795 of the 831 assessment sheets col-
lected were analyzed, with a valid response rate of 95.6%.

A 13-item SPAT was designed to assess different
aspects of each medical student’s performance during
a SP encounter. Item 1 focused on the introduction to
the medical history interview and how well the student
greeted and introduced themselves to the patient. Item 2
evaluated the student’s cleanliness and appearance, which
can impact the patient’s trust in the student as a health-
care provider. Items 3-8 were designed to assess basic
communication skills with patients, such as the student’s
ability to establish rapport, listen actively, and respond
appropriately to the patient’s needs and concerns. These
items are important as effective communication is a key
component of quality healthcare delivery. Items 9-13
focused on the student’s ability to gather medical infor-
mation from the patient (Table 3). This included assess-
ment of the student’s ability to ask appropriate questions,
elicit a thorough history, and obtain relevant physical
examination findings. The items were designed to assess
how well the student was able to gather the information
necessary to make an accurate diagnosis and develop an
appropriate treatment plan.

Means and standard deviations for all 13 items are
shown in Table 3; a ceiling effect was observed for 2 of
the 13 items, but was not excluded because SPs are an
essential item in assessing medical students.

In exploratory factor analysis (EFA), the KMO value
was calculated as 0.935, and Bartlett’s sphericity test for
sphericity was significant (x2=6832.13, df=78, p<.001).
The.

EFA revealed two factors: “communication” and “phy-
sician performance” These two factors indicated a
cumulative contribution rate of 60.47%, with individual
contribution rates of 52.1% for factor 1 and 5.73% for fac-
tor 2. The “communication” factor consisted of 7 items
related to communication skills, including physical dis-
tance between the SP and the medical student, and lis-
tening attitude, while the “physician performance” factor
consisted of 6 items related to the medical student’s per-
formance as a physician. The overall Cronbach’s alpha
coefficient was 0.929, with factor 1 at 0.897 and factor 2
at 0.897, indicating good internal consistency of the tool
(Table 3). A one-way ANOVA using the total score of
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Table 3 Statistical analysis

Items Mean SD Fac- Fac-
tor1 tor
2

1 Greeted, introduced self, confrmed ~ 5.37 071 0718
the patient’s full name, date of birth,
and age

2 Wore a clean white lab coat, gave 533 0.70 0.732
off a sense of cleanliness such as in
hairstyle, clothes and make up

3 Responded to the patient’s remarks ~ 5.12 0.75 0.859
and kept a professional distance and
attitude

4 Spoke at just the right volume 504 086 0.862

5  Established good eye contact 511 084 0.761

6 Built a rapport with the patient 491 0.81 0.585

7 Was empathetic towards the patient 4.61 0.92 0465
throughout the whole encounter

8  Listened without interrupting and 447 089 0.573
asked if | have any additional ques-
tions or concerns

9  Actively listened to the history of 4.51 0.90 0.684
present illness

10 Avoided use of medical jargonand 495  0.72 0416
intelligibly explained

11 Gave a diagnosis properly 431 1.11 0.979

12 Counseled me appropriately and 445 0.90 0.893
told me what happens next
about examinations or treatments

13 I'would like to visit this doctor again 459  0.89 0.720
Cronbach'’s alpha 0.929 0.897 0.897

Table 4 One way ANOVA for the difference in mean total scores
of the SPAT by SP and scenario

Source Sum of squares df Meansquare F p

SPs

Between 2246892 34 66085 1679 <0.001
groups

Within groups  29919.22 760 39.37

Total 52388.14 794

Scenarios

Between 11910.05 20 59551 11.39 <0.001
groups

Within groups  40478.10 774 52.30

Total 52388.15 794

SPAT: Simulated patient assessment tool; SP: Simulated patient; ANOVA:
Analysis of variance

SPAT showed a significant difference in mean total score
among SPs (F(34, 760)=16.79, p<.001 ) and among sce-
narios (F(20, 774)=11.39, p<.001) (Table 4). Feedback
from the study showed that the items in the SPAT were
easy to understand. The correlation coefficient between
the total score in the program with SPs in 2021 and
the post-CC OSCE with standardized patients in 2022
was 0.212 (p<.05), indicating a moderate relationship
between the two scores.
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Discussion

This study provides evidence for the validity of the SPAT
as a tool for assessing the performance of medical stu-
dents in a SP encounter program. The development of
the SPAT, which includes a two-factor structure of com-
munication and physician performance and high inter-
nal consistency, increases the validity and reliability of
the assessment. Additionally, the findings show that the
scores of medical students vary depending on the sce-
nario and SP, indicating the need for standardization.
This can be done by informing SPs in advance about the
assessment and by considering the scenario used in high-
stakes examinations.

SP assessment typically focuses on non-medical aspects
[28, 29]. The development of the SPAT in this study offers
a more comprehensive and valid way to assess the clini-
cal performance of medical students. It achieves this by
incorporating both communication skills and physician
performance. SP assessments are often in a checklist for-
mat, which is reported to be a time- and cost-effective
way of assessing physician communication skills [28]. In a
review of medical communication measures by Schirmer
et al. [30], SP ratings were shown to have been developed
to capture specific behaviors such as communication,
satisfaction with the session, trust in patient-physician
communication, and counseling [31-34]. Additionally,
negative communication was rated as indicating less
competency as a physician [35]. The use of a global rating
instead of a checklist provides more in-depth feedback to
medical students, allowing them to see how their com-
munication and physician performance is perceived from
a patient’s perspective. Thus, our findings confirm the
validity and reliability of the SPAT, including the global
rating provided by Likert scale items for performance as
a physician as well as communication skills.

The collaborative effort between SPs and educators in
developing the SPAT, which involved reducing the item
count from 28 to 13, enhances its practicality [36]. More-
over, demonstrating the robustness of the constructs and
their correlation with official test assessments could have
further solidified the instrument’s validity. Highlighting
the global relevance of patient involvement in physician
training, this study extends the application of our find-
ings beyond Japan, aiming to contribute to the broader
discourse on enhancing clinical education through vali-
dated assessment methodologies.

We particularly emphasize the significance of items
3-7, which assess key interpersonal skills essential for
building relationships and sharing information with
patients. These skills directly contribute to patient-cen-
tered care, which has been shown to positively impact
patient satisfaction and outcomes, as highlighted in “The
impact of patient-centered care on outcomes” [31]. Items
9-13 assess skills vital for building trust with patients, an
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aspect directly linked to patient satisfaction with their
perception of a knowledgeable and trustworthy physician
[37-39]. Considering that trust is cultivated through a
unique interaction of medical expertise and humaneness,
the two-dimensional structure of communication skills
and physician performance as a foundation for the physi-
cian-patient trust relationship is internationally validated
as an appropriate measure. These potential influences of
oral feedback from SPs on student learning outcomes and
SPAT results was not examined in the current study. This
confirmation will in turn help medical students improve
their skills and potentially lead to a reduction in medi-
cal errors in the future. The use of a SP as the assessor
provides unique and meaningful perspectives, as patients
who rate their physicians higher in competence have
been shown to make fewer malpractice claims against
them [40].

This finding highlights the importance of standardizing
the SP assessment process, and suggests that the perfor-
mance ratings of SPs may vary depending on the scenario
and SP encounter. To address this issue, we recommend
informing standardized patients in advance about the
evaluation, as well as providing feedback on the leni-
ency or severity of their ratings which may help in iden-
tifying appropriate scenarios for high-stakes exams such
as national examinations [41, 42]. This can improve the
standardization of the SP assessment process and ensure
that medical students are assessed fairly and accurately.

In addition, it is important to train SPs to rate consis-
tently and to avoid any bias that may be related to gender,
age, or other demographic factors. For example, a U.S.
study reported that third- and fourth-year female medi-
cal students rated significantly higher than male medi-
cal students on rating of empathy demonstrated during
OSCE by SPs, regardless of gender or ethnicity [43]. In a
longitudinal study in Germany, SPs rated female medical
students higher than male medical students on all aspects
tested during the OSCE, including empathy, content
structure, verbal expression, and nonverbal expression
[44]. Another study reported that older SPs, regardless
of gender, are more likely to assign lower scores to medi-
cal students than younger SPs on all survey questions
[23]. By considering these factors, medical schools can
develop standardized assessment through regular train-
ing and assessment of SPs, as well as by using standard-
ized scenarios that are designed to reduce potential bias
in the assessment process, and provide more accurate
feedback to medical students on their communication
and performance skills. Our development of the SPAT
globally seeks to mitigate potential biases associated with
SP characteristics and scenarios, standardizing evalua-
tions to improve the reliability and utility of SP feedback
within the framework of medical education.
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Limitations

This study has several limitations. First, the external
validity of the study should be considered since it was
conducted in a single sample of medical schools. How-
ever, given the gender distribution of medical students
in Japan, this is not a highly skewed attribute [45]. Addi-
tionally, the fact that all SPs responded 100% non-anony-
mously in both class and post- CC OSCE reduces the risk
of response bias [46]. The results of the post-CC OSCE
are also not highly skewed given the distribution of Japa-
nese medical students. Second, the correlation between
the score of the program with a SP, which was conducted
as a formative assessment, and the post-CC OSCE, which
was conducted as a summative assessment, was only
moderate. Some medical students may have experienced
growth or conversely become indolent between the first
and second years of the study, which could have weak-
ened the correlation. Additionally, the post-CC OSCE
is an exam that is influenced by time constraints, which
may have affected medical student performance [47].
Considering these limitations, a key strength lies in the
methodological rigor with which the SPAT was devel-
oped and validated. The collaborative process between
SPs and educators not only ensured the tool’s practical-
ity but also its alignment with the nuanced requirements
of clinical education. Furthermore, the study’s design,
involving a diverse range of SP encounters and com-
prehensive feedback mechanisms for 8 years, offers a
robust framework for assessing and enhancing medical
students’ clinical skills. Despite being conducted within
a single medical school, the meticulous attention to the
representation of gender distribution and the avoid-
ance of response bias through non-anonymous SP feed-
back add layers of reliability and validity to the findings.
Moreover, the moderate correlation observed between
the SPAT scores and the post-CC OSCE results, while
highlighting a limitation, also underscores the complex-
ity of measuring clinical performance. This aspect of the
study illuminates the multifaceted nature of clinical skills
development, emphasizing the importance of formative
assessments like SPAT in identifying areas for improve-
ment and guiding student learning.

SPAT can help medical students improve their clinical
performance when it is used in medical student classes.
We also believe that the results can be fully utilized in
standardizing assessment of medical students’ perfor-
mance with SPs and in providing feedback to medical
students from a patient-centered perspective that is inde-
pendent of SPs or scenarios.

Conclusion

We developed a validated simulated patient assessment
tool (SPAT) to assess and provide evidence for medical
students’ clinical performance. The significant differences
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in scores between raters and scenarios may provide new
insights into the standardization of SPs and the selec-
tion of scenarios for high-stakes testing. These insights
contribute to the ongoing efforts to improve the reliabil-
ity and validity of clinical skills assessment in medical
education, emphasizing the importance of rigorous tool
development and validation processes.
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