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Abstract
Background: Standardized patients (SPs) are essential stakeholders in the multiple mini interviews (MMIs) that are increasingly
used to assess medical school applicants’ interpersonal skills. However, there is little evidence for their inclusion in the development
of instruments.
Objective: This study aimed to describe the process and evaluate the impact of having SPs co-design and cocreate a global
measurement question that assesses medical school applicants’ readiness for medical school and acceptance status.
Methods: This study used an exploratory, sequential, and mixed methods study design. First, we evaluated the initial MMI
program and determined the next quality improvement steps. Second, we held a collaborative workshop with SPs to codevelop
the assessment question and response options. Third, we evaluated the created question and the additional MMI rubric items
through statistical tests based on 1084 applicants’ data from 3 cohorts of applicants starting in the 2018-2019 academic year. The
internal reliability of the MMI was measured using a Cronbach α test, and its prediction of admission status was tested using a
forward stepwise binary logistic regression.
Results: Program evaluation indicated the need for an additional quantitative question to assess applicant readiness for medical
school. In total, 3 simulation specialists, 2 researchers, and 21 SPs participated in a workshop leading to a final global assessment
question and responses. The Cronbach α’s were >0.8 overall and in each cohort year. The final stepwise logistic model for all
cohorts combined was statistically significant (P<.001), explained 9.2% (R2) of the variance in acceptance status, and correctly
classified 65.5% (637/972) of cases. The final model consisted of 3 variables: empathy, rank of readiness, and opening the
encounter.
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Conclusions: The collaborative nature of this project between stakeholders, including nonacademics and researchers, was vital
for the success of this project. The SP-created question had a significant impact on the final model predicting acceptance to
medical school. This finding indicates that SPs bring a critical perspective that can improve the process of evaluating medical
school applicants.
(J Particip Med 2022;14(1):e38209) doi: 10.2196/38209
KEYWORDS
co-design; participatory design; medical schools; exploratory sequential mixed methods design; school admission criteria; medical
students; communication; multiple mini interviews; interview; patient; student; medical school; acceptance; study design

Introduction
People trained to act out a role consistently and repeatedly in a
realistic way for active learning and assessment purposes in
medical education are called standardized patients (SPs) or
simulated participants [1,2]. They will not only act in the
simulations but also assist in the assessment of learners. Ample
evidence suggests that SPs can effectively assess and evaluate
medical students, nursing students, medical residents, and other
clinical learners [3-5]. They are essential stakeholders and
collaborators within the medical education process who help
learners at all levels meet educational objectives [1,2,6].
At our institution, our team of SPs partners with the simulation
center staff to create a safe environment for learners to fail and
make mistakes. The practice of medicine is complex and
nuanced, which requires physicians to have the skills and
abilities to work cross-culturally with patients and families to
make life and death decisions every day. It is difficult to learn
these needed skills simply in a classroom; practical and practiced
application of the assessable skills within a simulated
environment is needed. The simulated environment must not
only be a place to learn and practice the skills and abilities but
also to fail and make mistakes. This safe and simulated
environment is the fundamental link to the education of
compassionate and competent future physicians.
Simulation center demonstrations and recruitment events, as
well as referrals by current SPs or staff members, allow for the
incorporation of new SPs at our institution. People who become
part of the simulation center team as SPs come from all walks
of life and represent various demographics, work histories, and
experiences. All SPs are trained to recreate the history,
personality, physical findings, emotional structure, and response
pattern of an actual patient accurately and consistently during
a simulated experience or scenario. They are also trained to
assess learner performance and provide individualized feedback
to learners in a constructive manner. After training, the SPs
partner with staff in delivering the medical scenarios to learners
where the objectives focus on skill development. Equally
important are nonmedical scenarios that focus on the
development of verbal and nonverbal communication skills. In
the nonmedical scenarios, they teach students through practical
application, assessment, and active learning. Thereby, SPs along
with the rest of the medical school faculty and staff coeducate
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and codevelop these learners into future physicians.
Additionally, they not only help learners during their educational
experiences but are also core team members during the medical
school admissions process [3,7].
Many medical schools have moved toward a holistic admissions
process. This process can include the assessment of applicants’
noncognitive skills such as moral reasoning and interpersonal
communication through the inclusion of multiple mini interviews
(MMIs) [7-17]. MMIs are designed to evaluate the applicants’
listening abilities, professionalism, ethics, empathy, integrity,
cultural sensitivity/humility, problem-solving skills, and
communication skills [9,10,15,18,19]. During the MMI, each
applicant rotates through a series of stations where SPs evaluate
their noncognitive traits [7,8,12,20-22]. SPs have been identified
as a valid and reliable resource to evaluate applicants in an MMI
process [3,23].
The inclusion of stakeholders in the design and implementation
of interventions that impact their own population can provide
more robust outcomes [24-29]. Additionally, meaningfully
involving patients and the public in the co-design of
interventions produces studies that are more patient-centered,
less disruptive for study participants, and more accepted and
valued by the study population [30-36]. The literature has shown
that when SPs codevelop simulation scenarios and educational
experiences, they can enhance outcomes for learners and
educators [37-39]. However, we found no evidence for the
inclusion of SPs in the process and development of an evaluation
instrument, tool, or rubric for use during simulated interactions
with learners or medical school applicants. Therefore, the
purpose of this study was to describe the process and evaluate
the impact of having SPs cocreate a global measurement
question that assesses medical school applicants’ readiness for
medical school.

Methods
Study Design
This study followed a participatory, exploratory, sequential,
and mixed methods design (Figure 1) [40-43]. Exploratory
designs are commonly used for developing new instruments or
measures [43-45] and are particularly useful when a culturally
responsive instrument needs to be created [43].
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Figure 1. Illustration of participatory, exploratory, sequential, and mixed methods design flow. MMI: multiple mini interview; SP: standardized patient.

The MMI Program
The original MMI process was implemented in the 2016-2017
admissions cycle [15], and a timeline of the program procedures
and revisions can be found in Figure 2. The MMI encounters
that are a part of our admissions process are delivered and
evaluated by our simulations center team which includes
simulations specialists and SPs. These encounters require no
medical knowledge by the applicant and can simulate
communication with a patient, peer, or coworker. For each MMI

encounter, the applicant interacts with a single SP while being
observed through a 2-way window by another independent SP
in real time. At the conclusion of the encounter, the observing
SP and performing SP collaboratively discuss the applicant’s
performance and skills and complete the rubric to provide a
quantitative outcome. The evaluation by 2 SPs helps eliminate
potential bias, ensures accuracy in scoring, and streamlines the
fast pace of MMIs. Furthermore, a standardized rubric and 2
SPs ensure accuracy and timely completion in the limited time
allotted between encounters.

Figure 2. Timeline of the MMI program and evaluation beginning in 2016 through program evaluation and 3 cohorts for analysis. MMI: multiple mini
interview; SP: standardized patient.
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MMI Program Evaluation
SPs, simulation center staff, and members of the admissions
committee participated in an evaluation of the MMI program
after the 2017-2018 cycle. This evaluation included a review
of the MMI rubric and admissions committee documents for
quality improvement purposes. According to evaluation results,
partnering with SPs to cocreate an addition to the evaluation
rubric could improve the MMI program.

SP Workshop
For the SPs involved in the MMI during the medical school
admissions process, the simulation specialists and researchers
hosted a workshop in August 2018 to allow for the cocreation
and improvement of the rubric. The workshop included a short
didactic session and active participation by the SPs. During the
didactic presentation (Multimedia Appendix 1), the researchers
gave a short presentation to (1) review the rubric used in the
previous year, (2) present reasons for creating the new question,
(3) explain the basic survey design [46], and (4) discuss the
importance of stakeholder engagement in this type of work.
Upon completing the presentation, the SPs were divided into
small groups and given approximately 30 minutes to create 1
question and the corresponding responses. The created questions
were written and displayed on large pieces of paper placed on
the walls and on 2 screens in the room. Subsequently, everyone
was reassembled into a large group to discuss the developed
questions. Voting and further discussion led to a single
SP-created question. Once the question had been finalized, the
SPs were then divided into 2 groups to write response options
for the newly created question. Collaborative discussion, voting,
and editing led to a co-designed set of response options.

Quantitative Data Collection and Analysis
The quantitative data were collected from various sources,
including 1084 medical school applications, MMI process forms,
and admission status for 3 cohorts: (1) 2018-2019, (2)
2019-2020, and (3) 2020-2021. Applicants’ demographics were
gathered from school applications. Averages of the 4 SP
encounters for each MMI category were provided for individual
applicants. Admission status was categorized into 3 categories:
accepted, declined, or wait-listed (reviewed applicants awaiting
consideration from those who withdrew their application prior
to acceptance). The wait-listed applicants were excluded from
the regression models. In all, 3 applicants did not have
admissions or matriculations status listed and were excluded
from analysis.

Statistical Analysis
Quantitative data analyses were performed using SPSS software
(version 26; IBM Corp). Descriptive statistics included
frequencies, means and SDs, and percentages. The internal
consistency reliability of the MMI was measured using a
Cronbach α test evaluating all 10 variables within the MMI:
(1) opening the encounter, (2) empathy, (3) nonverbal behavior,
(4) verbal behavior, (5) listens well, (6) therapeutic relationship,
(7) negotiation of the plan, (8) closing the encounter, (9) rank
of readiness, and (10) admissions committee member. To
determine if the SPs may be influenced by the demographics
of the applicants, the applicants’ age, sex, and underrepresented
https://jopm.jmir.org/2022/1/e38209
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in medicine (URM) status (dichotomous yes/no) were regressed
(multiple linear regression) on the average MMI score
(excluding the admissions committee member score). Finally,
we sought to determine if medical school admissions status
could be predicted based upon the variables within the SP-scored
MMI (9 variables). A forward stepwise binary logistic regression
was used to identify possible predictors of acceptance status
(accepted or declined) out of the following MMI candidate
variables: opening the encounter, empathy, nonverbal behavior,
verbal behavior, listens well, therapeutic relationship,
negotiation of the plan, closing the encounter, and rank of
readiness. The forward logistic regression used the
likelihood-ratio test to enter or remove variables from the model.

Ethics Approval
Ethical oversight of the project was conducted by the
Institutional Review Board at the University of South Carolina
(Pro00069266).

Results
MMI Program Evaluation
Feedback from the SPs, simulation center staff, and admissions
department revealed that the checklist rubric (Multimedia
Appendix 2) was easy for SPs to use and for the admissions
committee to integrate into their decision-making process. In
contrast, some SPs would write extensive qualitative comments
about applicants, whereas others would leave few or no notes
on those they interviewed. Additionally, it was revealed that
the admissions committee was not using these written comments
by the SPs in their applicant deliberations. Therefore, adding a
single MMI rubric item that evaluates applicants based on their
interactions with SPs during the scenario might reduce the SPs’
need to write qualitative comments and provide additional
information for the admissions committee. To this end, a
workshop was planned and implemented to develop a question
and responses to provide a global assessment of a medical school
applicant.

SP Workshop and Global Measure Development
In attendance at the workshop were 3 simulation specialists, 2
researchers, and 21 SPs. The mean age of the SPs was 53.1 (SD
12.43; range 27-70) years, and a majority were female (16/21,
76%) and had a bachelor’s degree or higher (18/21, 86%). The
6 SP-created questions are listed in Table 1. The SPs identified
that 3 of the 6 questions were dichotomous in nature and
concluded that if selected, these 3 questions would not be a
useful global measure assessment tool. Additionally, they
identified certain words that they deemed to be either useful or
problematic, such as “successful,” “characteristics,” “1st year”
(vs medical student in general), “ability,” and “readiness.”
Several SPs deliberated over the ways to strengthen the
questions. For example, the SPs suggested adding “Based on
this interaction,” to the beginning of the second question to help
the person answering the question focus on the interaction with
the applicant and not the applicant’s qualities overall.
Additionally, the question of whether communication skills
could be developed or if they are innate and unchangeable was
discussed.
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At the end of the discussion, voting resulted in questions 6 and
4 receiving 10 and 9 votes, respectively (2 of the 21 SPs had to
leave the workshop before the voting process). Additional
discussion led to a “tie-breaking vote,” yielding question 6 as
the top choice. The SPs, however, determined that both
questions had some aspects they wanted to emphasize. Thus, a
single question was merged from both, which resulted in the
combined global question: “Based on the candidate’s
communication and interpersonal skills, rate this candidate’s
readiness for medical school.”

As shown in Table 2, both groups developed response options
for the global readiness question. There was a brief discussion
before a vote was taken, and rubric 2 was chosen with some
minor group edits. The bottom 2 scale items were modified to
add readiness in light of the question. The word adequate was
replaced by the word proficient in the third scale item. On the
advanced scale item, the words following the slash may be listed
interchangeably instead of in the specific order listed.

Table 1. Original questions created by standardized patients.
Group number

Question

1

Based on this interaction, how successful do you think this applicant is likely to be as a medical student?

2

Will this candidate be a successful 1st year medical student?

3

Do you think this student demonstrates the characteristics of a successful medical student?

4

How well did this candidate demonstrate communication and interpersonal skills which will allow him/her to succeed in medical
school?

5

Do you think the applicant will be a successful medical student?

6

Rate this candidate’s readiness for medical school.

Table 2. Standardized patient–developed response options for the developed readiness question.
Ranking score

Response options set 1

Response options set 2

Final response options set

Rank of 5

Exemplary

Exceptional/extraordinary readiness

Exceptional/extraordinary readiness

Rank of 4

Ready with minor concerns

Advanced/strong and engaged

Advanced/strong and engaged

Rank of 3

Ready with some concerns

Adequate/addresses basics

Proficient/addresses basics

Rank of 2

Serious concerns

Minimal

Minimal readiness

Rank of 1

Not ready

Did not demonstrate

Did not demonstrate readiness

Quantitative Results
Medical School Applicants Characteristics
Table 3 summarizes the characteristics of the 1084 medical
school applicants who were selected and invited for an interview
by the 3 corresponding cohort years and as a whole. Overall, a
little over half (589/1084, 54.3%) of the interviewees were
female, and their average age was 24.7 (SD 2.87) years. Of the
1084 interviewees, 20.1% (n=218) were from racial/ethnic
communities considered as URM, and 12.5% (n=135) identified
as African American or Black. In addition to the interviewees’
characteristics, Table 3 presents the average score and SD of
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each of the MMI categories for each of the 3 cohorts. The
average MMI score for rank of readiness (ie, the SP-created
question: “Based on the candidate’s communication and
interpersonal skills, rate this candidate’s readiness for medical
school”) increased over time from 3.38 (SD 0.53) to 3.52 (SD
0.48) out of 5, with 5 being exceptional or extraordinary
readiness. In contrast, the MMI score of the admissions
committee member (ie, painting/image discussion) decreased
over time from 3.64 (SD 0.92) to 3.45 (SD 0.82). Of those
interviewed, 52% (199/383), 51.9% (187/360), and 60.7%
(207/341) were offered admissions to the medical school in
cohorts 2018-2019, 2019-2020, and 2020-2021, respectively.
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Table 3. Descriptive statistics of interviewees by cohort year.
Variable

2018-2019 (n=383)

2019-2020 (n=360)

2020-2021 (n=341)

Total (N=1084)

Female

201 (52.5)

192 (53.3)

196 (57.5)

589 (54.3)

Male

182 (47.5)

166 (46.1)

145 (42.5)

493 (45.5)

Prefer not to answer

0 (0)

—a

0 (0)

—

25.44 (2.95)

24.92 (2.62)

23.68 (2.74)

24.71 (2.87)

Total

57 (14.9)

73 (20.3)

88 (25.8)

218 (20.1)

African American or Black

32 (8.4)

43 (11.9)

60 (17.6)

135 (12.5)

American Indian or Alaska Native

—

—

—

8 (0.7)

Hispanic or Latinx

22 (5.7)

27 (7.5)

23 (6.7)

72 (6.6)

Multiracial or mixed race

—

—

—

—

Opening the encounter, mean (SD)

4.13 (0.60)

4.28 (0.61)

4.18 (0.56)

4.19 (0.59)

Empathy, mean (SD)

3.85 (0.75)

3.93 (0.76)

4.12 (0.61)

3.96 (0.72)

Nonverbal behavior, mean (SD)

4.57 (0.44)

4.49 (0.56)

4.24 (0.63)

4.44 (0.56)

Verbal behavior, mean (SD)

3.97 (0.44)

3.93 (0.62)

4.10 (0.50)

4.00 (0.57)

Listens well, mean (SD)

3.69 (0.51)

3.71 (0.51)

4.02 (0.50)

3.80 (0.53)

Therapeutic relationship, mean (SD)

4.30 (0.69)

4.24 (0.73)

4.35 (0.61)

4.30 (0.68)

Negotiation of the plan, mean (SD)

2.03 (0.64)

2.14 (0.62)

2.75 (0.68)

2.30 (0.68)

Closing the encounter, mean (SD)

3.46 (0.63)

3.54 (0.66)

3.71 (0.57)

3.56 (0.63)

Rank of readiness, mean (SD)

3.38 (0.53)

3.46 (0.57)

3.52 (0.48)

3.45 (0.53)

Admissions committee member score

3.64 (0.92)

3.36 (0.92)

3.45 (0.82)

3.48 (0.90)

Accepted

199 (52)

187 (51.9)

207 (60.7)

593 (54.7)

Declined

122 (31.9)

146 (40.6)

111 (32.6)

379 (35)

Wait-listed

62 (16.2)

27 (7.5)

23 (6.7)

112 (10.3)

Sex, n (%)

Age (years), mean (SD)
Underrepresented in medicine, n (%)

(painting/image discussion), mean (SD)
Acceptance status, n (%)

a

Cells with n≤5 were suppressed to protect the identity of the individuals.

Evaluation of MMI
The 10-variable MMI had a high level of internal consistency
overall and in each cohort year as determined by Cronbach α’s
of 0.877 (all years combined), 0.89 (2018-2019), 0.90
(2019-2020), and 0.87 (2020-2021).

Regression Models for MMI Scores
We ran a multiple regression to predict the average MMI score
from age, sex, and URM status. The multiple regression model
for all cohorts predicted the average MMI score (P<.001,
R2=.035). Of the 3 variables, 2 (sex and URM status) added
statistical significance to the prediction (P<.001 and P=.003,
respectively). The results of the multiple regression models of
the individual cohorts can be found in Table 4.
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Although MMI average scores are used for admission committee
discussions, this analysis is aimed at determining how much
impact each of the variables within the MMI may have on the
acceptance decision—specifically, to determine if the readiness
for medical school should be selected as a predictor variable.
A forward stepwise binomial logistic regression was performed
to ascertain the effects of the MMI variables (opening the
encounter, empathy, nonverbal behavior, verbal behavior, listens
well, therapeutic relationship, negotiation of the plan, closing
the encounter, and rank of readiness) on the likelihood that
applicants would be accepted to medical school. Models were
built for all cohorts combined and each cohort individually.
Table 5 contains results from all groups and models.

J Particip Med 2022 | vol. 14 | iss. 1 | e38209 | p. 6
(page number not for citation purposes)

JOURNAL OF PARTICIPATORY MEDICINE

Kennedy et al

Table 4. Multiple regression results for MMI average.
MMIa average

Unstandardized coefficient
B

95% CI

Standardized coefficient (β)

ΔR2

P value

0.08

0.07

<.001

SE

2018-2019 cohort model
Constant

2.63

2.19-3.06

0.22

N/Ab

<.001

Sexc

0.16

0.07-0.25

0.05

0.17

<.001

0.03

0.02-0.05

0.01

0.22

<.001

0.08

–0.05 to 0.21

0.07

0.06

.21

Age
d

URM status
2019-2020 cohort model

0.04

0.04

<.001

Constant

3.59

3.07-4.10

0.26

N/A

<.001

Sexc

0.17

0.07-0.27

0.05

0.18

<.001

Age

-0.00

–0.02 to 0.02

0.01

-0.02

.72

URM status

0.12

0.01-0.26

0.06

0.11

.04

2020-2021 cohort model

0.017

0.009

.12

Constant

3.65

3.18-4.12

0.24

N/A

<.001

Sexc

0.11

0.01-0.21

0.05

0.11

.04

Age

0.00

–0.02 to 0.02

0.01

0.02

.76

URM status

0.06

–0.06 to 0.17

0.06

0.06

.32

Total model

a

R2

.035

.032

<.001

Constant

3.38

3.11-3.64

0.14

N/A

<.001

Sexc

0.15

0.09-0.20

0.03

0.15

<.001

Age

0.01

–0.002 to 0.02

0.01

0.05

.14

URM status

0.11

0.04-0.18

0.04

0.09

.003

MMI: multiple mini interview.

b

N/A: not applicable.

c

The 2 “prefer not to answer” responses for sex were removed from analysis.

d

URM: underrepresented in medicine.
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Table 5. Forward stepwise logistic regression predicting likelihood of acceptance to medical school.
Group, model

B

SE

Exp(B)

95% CI for Exp(B)

Rank of readiness

1.083

.246

2.954

1.825-4.782

Constant

–3.162

.830

.042

N/Aa

Rank of readiness

.948

.212

2.580

1.702-3.912

Constant

–3.023

.739

.049

N/A

Negotiating the plan

.547

.215

1.728

1.133-2.637

Rank of readiness

.685

.234

1.983

1.253-3.139

Constant

–3.275

.752

.038

N/A

Therapeutic relationship

.787

.201

2.196

1.480-3.258

Constant

–2.791

.878

.061

N/A

Opening the encounter

–.583

.272

.558

.328-.951

Therapeutic relationship

1.093

.251

2.984

1.823-4.884

Constant

–1.685

1.020

.185

N/A

Opening the encounter

–.792

.296

.453

.254-.808

Empathy

.552

.278

1.736

1.006-2.997

Therapeutic relationship

.834

.282

2.303

1.325-4.000

Constant

–1.940

1.035

.144

N/A

Empathy

.688

.097

1.989

1.644-2.406

Constant

–2.265

.388

.104

N/A

Empathy

.414

.132

1.513

1.169-1.958

Rank of readiness

.552

.183

1.737

1.213-2.489

Constant

–3.087

.479

.046

N/A

Opening the encounter

–.334

.155

.716

.529-.971

Empathy

.519

.141

1.681

1.275-2.216

Rank of readiness

.690

.195

1.993

1.360-2.921

Constant

–2.573

.533

.076

N/A

2018-2019 cohort
Step 1

2019-2020 cohort
Step 1

Step 2

2020-2021 cohort
Step 1

Step 2

Step 3

All cohorts combined
Step 1

Step 2

Step 3

a

N/A: not applicable.

For the 2018-2019 cohort, the model was statistically significant,
(χ21=21.33; P<.001). The model explained 8.7% (Nagelkerke
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R2) of the variance in acceptance status and correctly classified
64.2% (206/321) of cases. Sensitivity was 89.9%, specificity
was 22.1%, positive predictive value was 65.3%, and negative
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predictive value was 57.4%. Rank of readiness was the only
variable in the model.

encounters, the readiness question allows SPs to provide more
concise feedback without being rushed.

For the 2019-2020 cohort, the final model was statistically
significant (χ22=28.59; P<.001). The model explained 11%

Including stakeholders in the development of surveys and
assessment instruments has been useful in other settings outside
of simulation centers and has led to credible and relevant tools
[47-50]. In this setting, working with SPs to create the rank of
readiness question revealed what could be appropriately assessed
through the lens of the SPs. The creation of the question through
patient and public involvement yielded a more objective and
standardized measure for scoring purposes. Additionally,
stakeholder involvement contributed to a sense of value and
co-ownership in the admissions process. Furthermore, by
codeveloping this rubric item with the SPs, we built on their
previous MMI skills, allowed item development to be iterative,
allowed SPs to own the process, and accommodated their
scoring needs. Incorporating these and other processes have
been found to be associated with higher rates of positive research
outcomes in cocreated projects [28,29].

(Nagelkerke R2) of the variance in acceptance status and
correctly classified 64.3% (214/333) of cases. Sensitivity was
77.5%, specificity was 47.3%, positive predictive value was
65.3%, and negative predictive value was 62.2%. The final
model (model 2) consisted of 2 statistically significant MMI
variables: rank of readiness and negotiating the plan. Rank of
readiness was associated with the greatest increase in the
likelihood of being accepted to medical school.
For the 2020-2021 cohort, the final model was statistically
significant (χ23=24.97; P<.001). The model explained 10.4%
(Nagelkerke R2) of the variance in acceptance status and
correctly classified 68.2% (217/318) of cases. Sensitivity was
91.3%, specificity was 25.2%, positive predictive value was
69.4%, and negative predictive value was 60.9%. The final
model (model 3) consisted of 3 statistically significant MMI
variables: opening the encounter, empathy, and therapeutic
relationship. Therapeutic relationship was associated with the
greatest increase in the likelihood of being accepted to medical
school.
The final model for all cohorts combined was statistically
significant (χ23=67.95; P<.001). The model explained 9.2%
(Nagelkerke R2) of the variance in acceptance status and
correctly classified 65.5% (637/972) of cases. Sensitivity was
87.9%, specificity was 30.6%, positive predictive value was
66.5%, and negative predictive value was 61.7%. The final
model (model 3) consisted of 3 statistically significant MMI
variables: empathy, rank of readiness, and opening the
encounter. Rank of readiness was added in model 2 and was
associated with the greatest increase in the likelihood of being
accepted to medical school in the final model.

Discussion
Principal Findings
In this study, we demonstrated that SPs were able to develop a
useful, credible, and relevant measure that can help the medical
school admissions committee evaluate applicants beyond
academic achievements. Although the MMI is only 1 portion
of data used in a holistic review of medical school applicants,
it can be useful to examine the impact and process of the MMI
in the medical school admissions. Additionally, the created
global readiness question that was incorporated into the MMI
process contributed to selecting candidates for medical school.
Beginning with the 2018-2019 application cycle, simulation
specialists integrated the revised rubric with the readiness
question into training and conducting the MMI. This process
was successfully adopted by the SPs involved in the MMI. As
the SPs began using the new method of quantitatively scoring
the applicant’s readiness, they found this 1 question to be more
efficient than providing qualitative feedback for each applicant.
Since there are only about 3 minutes between applicant
https://jopm.jmir.org/2022/1/e38209
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The results of the workshop positively impact the simulation
specialists providing a standardized scoring opportunity for all
applicants. Training for standardization is critical in this role.
Due to the collaborative nature of the workshop, the simulation
specialists were able to emphasize the value of the SPs’ voices
and consistent use of the evaluation tool, which is consistent
with findings in other settings [27,51]. Moreover, the
involvement of the SPs in the development of the question
facilitates coaching of new SPs by simulation specialists to use
this question to validate or summarize the data from the other
rubric sections.
Our results showed that the MMI overall and the readiness
question specifically were able to predict medical school
acceptance. This finding is consistent with previous findings
showing that SPs are able to assess students’ communication
skills [52-55]. Furthermore, our findings are consistent with
previous results showing that the SPs were unbiased in their
assessment of the interviewees [10,56]. The observed
interviewees’ demographics (age, sex, and race) predicted only
3% of the SPs’ MMI overall score. Although the findings were
statistically significant, the predicted amount of change within
the different demographic variables was relatively small. There
is a possibility that bias was reduced because 2 SPs scored each
interviewee collaboratively.
Although the MMI rank of readiness score was statistically
significant for predicting an applicant’s acceptance to medical
school overall and for the 2018-2019 and 2019-2020 cohorts,
this was not the case for the 2020-2021 cohort. One potential
explanation for this lack of significance is that the entire cycle
was conducted in a web-based format due to the COVID-19
pandemic. The rubric was not changed to reflect the web-based
interview environment, which could potentially account for
some of the differences. For example, students were
automatically given points for elements that could not be
performed in a web-based environment (eg, knocking on door
prior to entering). Additionally, nonverbal behavior was
challenging to assess, as illustrated by score differences between
cohorts with in-person or web-based MMIs (Multimedia
Appendix 2). Although medical schools have faced many
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challenges in moving to a web-based interview format, it has
been found that web-based interviews can be as reliable as
traditional interviews in making sound decisions on applicants
[57]. More research is needed to assess the impacts of the
COVID-19 pandemic on medical school admissions and
web-based SPs encounters.

Limitations
Despite the SPs’ ability to create a measure, several other factors
play a role in the admissions selection process beyond the MMI
including, but not limited to, grade point average, Medical
College Admission Test scores, recommendation letters,
personal statements, and distance traveled (overcoming adversity
or obstacles). These additional factors were not included in the
models. Although the SP portion of the MMI excelled at
predicting acceptance, specificity was low overall and for each
cohort. Other elements of the application may have a greater
impact on the applicants who were declined. Although the actual
results of the statistical analysis might not be generalizable to
other settings, lessons learned from the process for having
patient and public involvement when creating a measurement
instrument can benefit other institutions.

Future Implications
The standard rubric used for MMI may need to be revised to
remove items that cannot be performed over the web (eg,

Kennedy et al
knocking on door, appropriate touch, and sustaining personal
space) for admission years when web-based MMI is the
standard. This potential, revised rubric could also be used to
assess learners during telehealth encounters, and the new rubric
would need to be evaluated. Additionally, the MMI rubric
without the final readiness question is currently being used as
the communication rubric for assessing learners during standard
SP encounters and Objective Structured Clinical Examinations.
The global question is specifically intended for SPs to determine
applicant readiness for medical school, so it should not be used
for students who have matriculated. However, it could be
beneficial to replicate the workshop with SPs to identify a global
question for the communication rubric. Finally, an additional
investigation could be conducted to see how matriculating
students’ MMI scores compare with the future communication
scores throughout their time in medical school.

Conclusion
The collaborative nature of this project between stakeholders,
including nonacademics and researchers, was vital for the
success of this project. This study shows that SPs bring a critical
perspective that can improve the admissions process of
evaluating medical school applicants through the MMI process.
They also can further incorporate themselves as team members
by cocreating an effective global question to improve the
evaluation of the applicants.

Acknowledgments
We thank all the simulation specialists and standardized patients who helped guide the multiple mini interview process since the
beginning of the program in 2016. We would additionally like to specifically thank Amanda Piekutowski for the deidentification
of data for analysis and explanation of processes when needed. Finally, we would be remiss if we did not thank all staff in the
Student Affairs and Admissions Office and the Admissions Committee for their forethought and integration of the multiple mini
interview to create a holistic applicant review.
For this paper, we included representation from all stakeholders in the authorship process, including students (current student,
matriculant, and applicant), simulation specialists, standardized patients, researchers, admissions committee members, and
admissions department staff.

Conflicts of Interest
None declared.

Multimedia Appendix 1
Workshop presentation for standardized patients to create a global assessment scale for the multiple mini interview.
[PDF File (Adobe PDF File), 4328 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Multiple mini interview rubric, preworkshop and postworkshop.
[PDF File (Adobe PDF File), 365 KB-Multimedia Appendix 2]

References
1.

2.

Lewis KL, Bohnert CA, Gammon WL, Hölzer H, Lyman L, Smith C, et al. The Association of Standardized Patient
Educators (ASPE) Standards of Best Practice (SOBP). Adv Simul (Lond) 2017;2:10 [FREE Full text] [doi:
10.1186/s41077-017-0043-4] [Medline: 29450011]
Nestel D, McNaughton N, Smith C, Schlegel C, Tierney T. Values and value in simulated participant methodology: a global
perspective on contemporary practices. Med Teach 2018 Jul;40(7):697-702. [doi: 10.1080/0142159X.2018.1472755]
[Medline: 29798709]

https://jopm.jmir.org/2022/1/e38209

XSL• FO
RenderX

J Particip Med 2022 | vol. 14 | iss. 1 | e38209 | p. 10
(page number not for citation purposes)

JOURNAL OF PARTICIPATORY MEDICINE
3.

4.

5.

6.
7.

8.
9.
10.

11.
12.
13.

14.

15.

16.
17.

18.

19.

20.
21.
22.
23.
24.

25.

Zanetti M, Keller L, Mazor K, Carlin M, Alper E, Hatem D, et al. Using standardized patients to assess professionalism:
a generalizability study. Teach Learn Med 2010 Oct 08;22(4):274-279. [doi: 10.1080/10401334.2010.512542] [Medline:
20936574]
Berg K, Blatt B, Lopreiato J, Jung J, Schaeffer A, Heil D, et al. Standardized patient assessment of medical student empathy:
ethnicity and gender effects in a multi-institutional study. Acad Med 2015 Jan;90(1):105-111. [doi:
10.1097/ACM.0000000000000529] [Medline: 25558813]
Mafinejad M, Rastegarpanah M, Moosavi F, Shirazi M. Training and validation of standardized patients for assessing
communication and counseling skills of pharmacy students: a pilot study. J Res Pharm Pract 2017 May 31;6(2):83-88
[FREE Full text] [doi: 10.4103/jrpp.JRPP_17_20] [Medline: 28616430]
Aranda JH, Monks SM. Roles and Responsibilities of the Standardized Patient Director in Medical Simulation. Treasure
Island, FL: StatPearls; Jul 26, 2021.
Baker KD, Sabo RT, Rawls M, Feldman M, Santen SA. Versatility in multiple mini-interview implementation: rater
background does not significantly influence assessment scoring. Med Teach 2020 Apr;42(4):411-415. [doi:
10.1080/0142159X.2019.1687867] [Medline: 31769328]
Eva KW, Macala C, Fleming B. Twelve tips for constructing a multiple mini-interview. Med Teach 2019 May;41(5):510-516.
[doi: 10.1080/0142159X.2018.1429586] [Medline: 29373943]
Yusoff M. Multiple mini interview as an admission tool in higher education: insights from a systematic review. J Taibah
Univ Med Sci 2019 Jun;14(3):203-240 [FREE Full text] [doi: 10.1016/j.jtumed.2019.03.006] [Medline: 31435411]
Langer T, Ruiz C, Tsai P, Adams U, Powierza C, Vijay A, et al. Transition to multiple mini interview (MMI) interviewing
for medical school admissions. Perspect Med Educ 2020 Aug 24;9(4):229-235 [FREE Full text] [doi:
10.1007/s40037-020-00605-0] [Medline: 32833134]
Reiter H, Eva K. Vive la différence: the freedom and inherent responsibilities when designing and implementing multiple
mini-interviews. Acad Med 2018 Jul;93(7):969-971. [doi: 10.1097/ACM.0000000000002042] [Medline: 29095171]
Oliver T, Hecker K, Hausdorf PA, Conlon P. Validating MMI scores: are we measuring multiple attributes? Adv Health
Sci Educ Theory Pract 2014 Aug 22;19(3):379-392. [doi: 10.1007/s10459-013-9480-6] [Medline: 24449121]
Jerant A, Henderson MC, Griffin E, Hall TR, Kelly CJ, Peterson EM, et al. Do admissions multiple mini-interview and
traditional interview scores predict subsequent academic performance? a study of five California medical schools. Acad
Med 2019 Mar;94(3):388-395. [doi: 10.1097/ACM.0000000000002440] [Medline: 30188370]
Bibler Zaidi NL, Santen SA, Purkiss JA, Teener CA, Gay SE. A hybrid interview model for medical school interviews:
combining traditional and multisampling formats. Acad Med 2016 Nov;91(11):1526-1529. [doi:
10.1097/ACM.0000000000001218] [Medline: 27119333]
Kennedy AB, Riyad CNY, Gunn LH, Brown AG, Dunlap KB, Knutsen ME, et al. More than their test scores: redefining
success with multiple mini-interviews. Med Sci Educ 2020 Sep 02;30(3):1049-1060 [FREE Full text] [doi:
10.1007/s40670-020-01013-z] [Medline: 34457767]
Kirch DG. Core competencies and the heart of learning. Association of American Medical Colleges. 2017 Sep 26. URL:
https://www.aamc.org/news-insights/insights/core-competencies-and-heart-learning [accessed 2021-10-20]
Conrad SS, Addams AN, Young GH. Holistic review in medical school admissions and selection: a strategic, mission-driven
response to shifting societal needs. Acad Med 2016 Nov;91(11):1472-1474. [doi: 10.1097/ACM.0000000000001403]
[Medline: 27627631]
Berg K, Majdan J, Berg D, Veloski J, Hojat M. Medical students' self-reported empathy and simulated patients' assessments
of student empathy: an analysis by gender and ethnicity. Acad Med 2011 Aug;86(8):984-988. [doi:
10.1097/ACM.0b013e3182224f1f] [Medline: 21694558]
Sebok SS, Luu K, Klinger DA. Psychometric properties of the multiple mini-interview used for medical admissions: findings
from generalizability and Rasch analyses. Adv Health Sci Educ Theory Pract 2014 Mar 25;19(1):71-84. [doi:
10.1007/s10459-013-9463-7] [Medline: 23709188]
Husbands A, Dowell J. Predictive validity of the Dundee multiple mini-interview. Med Educ 2013 Jul 09;47(7):717-725.
[doi: 10.1111/medu.12193] [Medline: 23746161]
Zaidi NB, Swoboda C, Wang LL, Manuel RS. Variance in attributes assessed by the multiple mini-interview. Med Teach
2014 Sep;36(9):794-798. [doi: 10.3109/0142159X.2014.909587] [Medline: 24820377]
Pau A, Chen YS, Lee VKM, Sow CF, De Alwis R. What does the multiple mini interview have to offer over the panel
interview? Med Educ Online 2016 Feb 11;21(1):29874 [FREE Full text] [doi: 10.3402/meo.v21.29874] [Medline: 26873337]
Sattler AL, Merrell SB, Lin SY, Schillinger E. Actual and standardized patient evaluations of medical students' skills. Fam
Med 2017 Jul;49(7):548-552 [FREE Full text] [Medline: 28724153]
Gray-Burrows KA, Willis TA, Foy R, Rathfelder M, Bland P, Chin A, et al. Role of patient and public involvement in
implementation research: a consensus study. BMJ Qual Saf 2018 Oct 17;27(10):858-864 [FREE Full text] [doi:
10.1136/bmjqs-2017-006954] [Medline: 29666310]
Cacari-Stone L, Wallerstein N, Garcia AP, Minkler M. The promise of community-based participatory research for health
equity: a conceptual model for bridging evidence with policy. Am J Public Health 2014 Sep;104(9):1615-1623. [doi:
10.2105/AJPH.2014.301961] [Medline: 25033119]

https://jopm.jmir.org/2022/1/e38209

XSL• FO
RenderX

Kennedy et al

J Particip Med 2022 | vol. 14 | iss. 1 | e38209 | p. 11
(page number not for citation purposes)

JOURNAL OF PARTICIPATORY MEDICINE
26.

27.
28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.
41.
42.

43.
44.
45.

46.

Meade CD, Menard JM, Luque JS, Martinez-Tyson D, Gwede CK. Creating community-academic partnerships for cancer
disparities research and health promotion. Health Promot Pract 2011 May;12(3):456-462 [FREE Full text] [doi:
10.1177/1524839909341035] [Medline: 19822724]
Domecq JP, Prutsky G, Elraiyah T, Wang Z, Nabhan M, Shippee N, et al. Patient engagement in research: a systematic
review. BMC Health Serv Res 2014 Feb 26;14:89 [FREE Full text] [doi: 10.1186/1472-6963-14-89] [Medline: 24568690]
Halvorsrud K, Kucharska J, Adlington K, Rüdell K, Brown Hajdukova E, Nazroo J, et al. Identifying evidence of effectiveness
in the co-creation of research: a systematic review and meta-analysis of the international healthcare literature. J Public
Health (Oxf) 2021 Apr 12;43(1):197-208 [FREE Full text] [doi: 10.1093/pubmed/fdz126] [Medline: 31608396]
Leask CF, Sandlund M, Skelton DA, Altenburg TM, Cardon G, Chinapaw MJM, GrandStand‚ Safe Step and Teenage Girls
on the Move Research Groups. Framework, principles and recommendations for utilising participatory methodologies in
the co-creation and evaluation of public health interventions. Res Involv Engagem 2019 Jan 9;5(1):2 [FREE Full text] [doi:
10.1186/s40900-018-0136-9] [Medline: 30652027]
Fleming PR, Swygert MM, Hasenkamp C, Sterling J, Cartee G, Russ-Sellers R, et al. Patient engagement in fertility research:
bench research, ethics, and social justice. Res Involv Engagem 2021 May 12;7(1):29 [FREE Full text] [doi:
10.1186/s40900-021-00278-x] [Medline: 33980313]
Cozad M, Crum M, Tyson H, Fleming P, Stratton J, Kennedy AB, et al. Mobile health applications as a means to
patient-centered care: a review of rheumatoid arthritis applications for engagement and activation. JMIR Preprints. Preprint
posted online on May 26, 2022. [doi: 10.2196/preprints.39881]
van Dijk-de Vries A, Stevens A, van der Weijden T, Beurskens AJHM. How to support a co-creative research approach in
order to foster impact. the development of a Co-creation Impact Compass for healthcare researchers. PLoS One 2020 Oct
12;15(10):e0240543 [FREE Full text] [doi: 10.1371/journal.pone.0240543] [Medline: 33045033]
Marijan D, Gotlieb A. Lessons learned on research co-creation: making industry-academia collaboration work. 2020 46th
Euromicro Conference on Software Engineering and Advanced Applications (SEAA) Internet Portoroz, Slovenia: IEEE;
2020 Oct 16 Presented at: 2020 46th Euromicro Conference on Software Engineering and Advanced Applications (SEAA);
August 26-28, 2020; Portoroz, Slovenia p. 272-275. [doi: 10.1109/seaa51224.2020.00053]
Ormstad H, Jamtvedt G, Svege I, Crowe S. The Bridge Building Model: connecting evidence-based practice, evidence-based
research, public involvement and needs led research. Res Involv Engagem 2021 Oct 30;7(1):77 [FREE Full text] [doi:
10.1186/s40900-021-00320-y] [Medline: 34717755]
Lipson-Smith R, White F, White A, Serong L, Cooper G, Price-Bell G, et al. Co-design of a consultation audio-recording
mobile app for people with cancer: the SecondEars app. JMIR Form Res 2019 Mar 12;3(1):e11111 [FREE Full text] [doi:
10.2196/11111] [Medline: 30860487]
Cartujano-Barrera F, Azogini C, McIntosh S, Bansal-Travers M, Ossip DJ, Cupertino AP. Developing graphic messages
for vaping prevention among Black and Latino adolescents: participatory research approach. J Particip Med 2021 Nov
23;13(3):e29945 [FREE Full text] [doi: 10.2196/29945] [Medline: 34812734]
Stanley C, Lindsay S, Parker K, Kawamura A, Samad Zubairi M. Value of collaboration with standardized patients and
patient facilitators in enhancing reflection during the process of building a simulation. J Contin Educ Health Prof
2018;38(3):184-189. [doi: 10.1097/CEH.0000000000000198] [Medline: 29746322]
Zubairi MS, Lindsay S, Parker K, Kawamura A. Building and participating in a simulation: exploring a continuing education
intervention designed to foster reflective practice among experienced clinicians. J Contin Educ Health Prof 2016
Apr;36(2):127-132. [doi: 10.1097/CEH.0000000000000065] [Medline: 27262157]
Maar M, Bessette N, McGregor L, Lovelace A, Reade M. Co-creating simulated cultural communication scenarios with
Indigenous animators: an evaluation of innovative clinical cultural safety curriculum. J Med Educ Curric Dev 2020 Dec
15;7:2382120520980488 [FREE Full text] [doi: 10.1177/2382120520980488] [Medline: 33403243]
Ivankova NV, Creswell J, Stick S. Using mixed-methods sequential explanatory design: from theory to practice. Field
Methods 2016 Jul 21;18(1):3-20. [doi: 10.1177/1525822X05282260]
Cameron R. A sequential mixed model research design: design, analytical and display issues. Int J Mult Res Approaches
2014 Dec 17;3(2):140-152. [doi: 10.5172/mra.3.2.140]
Olson BD, Jason LA. Participatory mixed methods research. In: Hesse-Biber SN, Johnson RB, editors. The Oxford Handbook
of Multimethod and Mixed Methods Research Inquiry. Oxford, United Kingdom: Oxford University Press; Jan 19,
2016:393-405.
Creswell JW, Plano Clark VL. Designing and Conducting Mixed Methods Research. 3rd ed. Los Angeles, CA: SAGE
Publications; Sep 2017.
Harrison RL, Reilly TM. Mixed methods designs in marketing research. Qual Market Res 2011 Jan 18;14(1):7-26. [doi:
10.1108/13522751111099300]
Salvador JT, Alqahtani FM, Sauce BRJ, Alvarez MOC, Rosario AB, Reyes LD, et al. Development of student survey on
writing nursing care plan: an exploratory sequential mixed-methods study. J Nurs Manag 2022 Jul 31;30(5):O23-O36. [doi:
10.1111/jonm.12996] [Medline: 32145049]
Gehlbach H, Artino AR. The survey checklist (manifesto). Acad Med 2018 Mar;93(3):360-366. [doi:
10.1097/ACM.0000000000002083] [Medline: 29210756]

https://jopm.jmir.org/2022/1/e38209

XSL• FO
RenderX

Kennedy et al

J Particip Med 2022 | vol. 14 | iss. 1 | e38209 | p. 12
(page number not for citation purposes)

JOURNAL OF PARTICIPATORY MEDICINE
47.

48.
49.

50.
51.

52.
53.

54.

55.

56.

57.

Kennedy et al

Preskill H, Jones N. A practical guide for engaging stakeholders in developing evaluation questions. Robert Wood Johnson
Foundation. 2009 Jan 01. URL: https://www.rwjf.org/en/library/research/2009/12/
a-practical-guide-for-engaging-stakeholders-in-developing-evalua.html [accessed 2022-08-09]
Kötter T, Schaefer FA, Scherer M, Blozik E. Involving patients in quality indicator development - a systematic review.
Patient Prefer Adherence 2013 Mar 27;7:259-268 [FREE Full text] [doi: 10.2147/PPA.S39803] [Medline: 23569365]
Krska J, Mackridge AJ. Involving the public and other stakeholders in development and evaluation of a community pharmacy
alcohol screening and brief advice service. Public Health 2014 Apr;128(4):309-316. [doi: 10.1016/j.puhe.2013.11.001]
[Medline: 24713598]
Schmid KL, Hopkins S, Huynh T. Involving patients in the development of interpersonal skills of optometry students. Clin
Exp Optom 2020 May 15;103(3):361-367 [FREE Full text] [doi: 10.1111/cxo.12939] [Medline: 31309608]
Dillon EC, Tuzzio L, Madrid S, Olden H, Greenlee RT. Measuring the impact of patient-engaged research: how a methods
workshop identified critical outcomes of research engagement. J Patient Cent Res Rev 2017;4(4):237-246 [FREE Full text]
[doi: 10.17294/2330-0698.1458] [Medline: 31413988]
May W, Park JH, Lee JP. A ten-year review of the literature on the use of standardized patients in teaching and learning:
1996-2005. Med Teach 2009 Jun 27;31(6):487-492. [doi: 10.1080/01421590802530898] [Medline: 19811163]
Shirazi M, Labaf A, Monjazebi F, Jalili M, Mirzazadeh M, Ponzer S, et al. Assessing medical students' communication
skills by the use of standardized patients: emphasizing standardized patients' quality assurance. Acad Psychiatry 2014 Jun
29;38(3):354-360. [doi: 10.1007/s40596-014-0066-2] [Medline: 24777713]
Richardson L, Resick L, Leonardo M, Pearsall C. Undergraduate students as standardized patients to assess advanced
practice nursing student competencies. Nurse Educ 2009;34(1):12-16. [doi: 10.1097/01.NNE.0000343397.26695.89]
[Medline: 19104339]
van Zanten M, Boulet JR, McKinley D. Using standardized patients to assess the interpersonal skills of physicians: six
years' experience with a high-stakes certification examination. Health Commun 2007;22(3):195-205. [doi:
10.1080/10410230701626562] [Medline: 17967142]
Jerant A, Fancher T, Fenton J, Fiscella K, Sousa F, Franks P, et al. How medical school applicant race, ethnicity, and
socioeconomic status relate to multiple mini-interview-based admissions outcomes: findings from one medical school.
Acad Med 2015 Dec;90(12):1667-1674. [doi: 10.1097/ACM.0000000000000766] [Medline: 26017355]
Kok KY, Chen L, Idris FI, Mumin NH, Ghani H, Zulkipli IN, et al. Conducting multiple mini-interviews in the midst of
COVID-19 pandemic. Med Educ Online 2021 Dec 23;26(1):1891610 [FREE Full text] [doi: 10.1080/10872981.2021.1891610]
[Medline: 33618631]

Abbreviations
MMI: multiple mini interview
SP: standardized patient
URM: underrepresented in medicine

Edited by S Woods; submitted 23.03.22; peer-reviewed by KH Tan, S El kefi; comments to author 08.05.22; revised version received
19.07.22; accepted 03.08.22; published 30.08.22
Please cite as:
Kennedy AB, Riyad CNY, Ellis R, Fleming PR, Gainey M, Templeton K, Nourse A, Hardaway V, Brown A, Evans P, Natafgi N
Evaluating a Global Assessment Measure Created by Standardized Patients for the Multiple Mini Interview in Medical School
Admissions: Mixed Methods Study
J Particip Med 2022;14(1):e38209
URL: https://jopm.jmir.org/2022/1/e38209
doi: 10.2196/38209
PMID:

©Ann Blair Kennedy, Cindy Nessim Youssef Riyad, Ryan Ellis, Perry R Fleming, Mallorie Gainey, Kara Templeton, Anna
Nourse, Virginia Hardaway, April Brown, Pam Evans, Nabil Natafgi. Originally published in Journal of Participatory Medicine
(https://jopm.jmir.org), 30.08.2022. This is an open-access article distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work, first published in Journal of Participatory Medicine, is properly cited. The complete
bibliographic information, a link to the original publication on https://jopm.jmir.org, as well as this copyright and license information
must be included.

https://jopm.jmir.org/2022/1/e38209

XSL• FO
RenderX

J Particip Med 2022 | vol. 14 | iss. 1 | e38209 | p. 13
(page number not for citation purposes)

