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ABSTRACT

OBJECTIVE: In the United States, physicians and residents report inadequate training in managing adolescents and young adults (AYAs) during
the transition from pediatric to adult care, particularly AYAs with chronic illnesses such as sickle cell disease (SCD). We developed an intervention
where medical students serve as similar-aged “peer” mentors to offer informational and developmentally appropriate support to AYA patients
during the period of transition. Our initial work showed the feasibility and acceptability of this intervention for young adults with SCD. In this report,
we evaluate the feasibility, acceptability, and preliminary effects of this non-randomized trial on medical student mentors.

METHODS: Following training, medical student mentors were paired 1:1 with an AYA with SCD who was transitioning from pediatric to adult care.
They conducted monthly video calls with mentees to address specific transition and disease self-management topics. Students completed base-
line and follow-up surveys regarding knowledge of SCD and empathy. Satisfaction was measured at follow-up via survey and an exit interview.

RESULTS: Nine medical students were paired with a total of 24 patients. Student retention was 100%, but only eight completed the follow-up
survey. Students reported increased knowledge about managing a chronic illness and transition and improved understanding about the patient’s
experience navigating the healthcare system. Students expressed high satisfaction.

CONCLUSIONS: A medical student mentor intervention was feasible and acceptable to medical students and may provide an opportunity for
value-added role in medical education. Further research is needed to evaluate the efficacy of this type of intervention on both student and patient
outcomes.
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Introduction
In the United States, nearly 750 000 adolescents and young

adults (AYA) with special healthcare needs and chronic ill-

nesses (eg sickle cell disease, cystic fibrosis, juvenile arthritis)

make the transition from pediatric to adult healthcare each

year.1 Transition is a multi-component process that includes

the medical, psychosocial, and educational/vocational needs of

AYAs. To address these complexities, relevant medical organi-

zations, including the American Academy of Pediatrics, the

American Academy of Family Physicians, and the American

College of Physicians, have created consensus statements

and clinical practice guidelines illustrating best practices in

transition care. They have highlighted the need to educate

physicians about transition care, disease processes of pediatric-

onset chronic illnesses, and behavioral stages of development.2

Physicians report inadequate training in dealing with chronic

illness,3 and pediatric and internal medicine residents specifically

report a lack of training on managing young adults with chronic

illness during the transition from pediatric to adult care.4

Thus, strategies for educating medical students about medical

and psychosocial complexities of chronic illness throughout the

lifespan are needed.

In 2016, the AmericanMedical Association (AMA) consor-

tium investigated value-added roles for medical students, or
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roles that were “experiential and authentic, and have the poten-

tial for a positive impact on outcomes related to patients… and

enhance student knowledge, attitudes, and skills.”5 One of the

recommendations for student opportunities included medical

students acting as patient navigators, health coaches, or health

care transition facilitators.5 Longitudinal patient partnerships

have been recommended as they allow students to cultivate a

greater understanding of the broader context in which patients

experience illness and improve their patient communication

skills.6 Serving as a patient mentor may offer a medical

student the opportunity to develop a longitudinal patient rela-

tionship, improve communication skills, and become more cul-

turally aware of patient experiences.7

Peer mentoring and coaching can have many benefits,

including harnessing social support to improve the quality of

life of AYA with chronic illnesses.8 Medical students have

been utilized as peer mentors for AYA patients with chronic

conditions and healthy adolescents to promote positive health

behavior changes.7,9–12 Due to medical students being familiar

with the healthcare system, they may be able to offer a unique

perspective on the process of transition from the pediatric to

the adult healthcare system.

Sickle Cell Disease (SCD) is a common genetic disease that

may cause painful vaso-occlusion crises, organ damage and

failure, and chronic pain.13 Children with SCD are able to

receive comprehensive, coordinated care from their pediatric

hematologist, including prescriptions for pain medication,

hydroxyurea, iron chelation, and preventive screenings.

Adolescents and young adults with SCD have reported chal-

lenges during the transition to adult healthcare, where their

medical care is typically more fragmented, requiring separate

visits to multiple specialties to receive their care.14,15 Some of

the barriers to successful transition include disease self-

management, lack of knowledge about their disease, negative

attitudes from adult care providers and other medical staff,

and proper introduction to an adult care provider.15 Within

the existing literature, there is a clear need for evidence-based

programs for transition care among adolescents and young

adults with SCD. To develop a transition intervention that

would address barriers to care and patient needs, our team con-

ducted a qualitative needs assessment of AYA patients with

SCD who were preparing to transition or who had recently

transitioned to adult care.16 Results indicated an interest in a

longitudinal mentoring relationship with a medical student to

help the patient navigate the transition as well as offer an oppor-

tunity to share the experience of a chronic health condition with

a future physician. Medical students may serve as a similar-aged

“peer” to offer informational and developmentally appropriate

social support to these patients. An intervention pairing

medical students with young adults who have a chronic illness

may create a value-based role for medical students and may

provide dual benefit for both medical student learning and

patient outcomes.

We developed a medical student mentoring intervention

that consisted of six-monthly video calls between a medical

student mentor and patient mentee to discuss transition

topics. We found the intervention to be feasible and acceptable

to patients, providing promising results that such an interven-

tion could address a gap in healthcare transition services for

AYA patients with SCD.10 Yet it is important to also under-

stand any impact on the medical student mentors. The goal

of this study is to examine the preliminary outcomes of the

intervention on the medical student mentors to identify if this

type of mentoring role might be considered a “value-added
role” that could improve medical student understanding of

the patient experience and patient communication skills. We

hypothesized that medical student mentors would find the

training educational and be satisfied with their experience of

mentoring a patient. We explored whether participation

would improve their knowledge of SCD and increase their

empathy towards patients with chronic illness.

Methods
Study design

This study was a non-randomized single-arm feasibility trial

using mixed quantitative and qualitative outcomes pre- and

post-intervention. This research was approved by Rutgers

Biomedical and Health Sciences Institutional Review Board

(IRB # Pro2018001531).

Overview of program

The mentor program consisted of monthly medical student

mentor video calls using a HIPAA-compliant videoconference

system, supplemented by weekly text messages using an

encrypted text messaging service. Each month, the mentors

addressed specific content related to transition (Table 1).

Patients were recruited during routine visits at a pediatric or

adult hematology clinic. Patients were eligible if they had sickle

cell disease, were at least 18 years of age, and were either prepar-

ing for transition to adult care within the next two years (per

pediatric clinical team) or had transferred to adult care within

the past year. Patients were ineligible if they had documented

or self-reported cognitive deficits or were unable to speak

English. Patients were matched 1:1 with a medical student

mentor, who could have from one to three mentees at a given

time. Medical student mentors made initial contact via secure

text message to set up a time to video chat. The objective of

the first video call was to establish rapport and discuss the

mentee’s biggest challenges with regards to transition.

During subsequent calls, they discussed one of the planned

content topics (Table 1). Video calls ranged from 20 min to

one hour. Mentors also sent text messages to their mentees at

least once a week to answer questions and offer brief encourage-

ment and support.
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Medical student recruitment

Medical student recruitment took place at the Robert Wood

Johnson Medical School in New Brunswick, New Jersey in

2018–2019. The recruitment procedures followed guidelines

from the National Mentoring Research Center.17 An email

was sent to the entire student body describing the program

and the application process. The mentor program was offered

as a non-credit elective, defined as specific training in a topic

spanning one to two years of participation. Successful comple-

tion of non-credit electives is included on students’ transcripts.
To be eligible to participate as a mentor, candidates needed to

be a current medical student in good standing (who had passed

the required University background check for enrollment) and

be between the ages of 21 and 29 years old. Interested students

had to complete an application, including two letters of rec-

ommendation, and be interviewed to evaluate their interper-

sonal skills, level of commitment to the program, and

counseling or related experience. There were no additional

exclusion criteria. Recruitment occurred from November

2018 through May 2019 to meet the needs of mentee recruit-

ment. In January 2019, seven medical students were inter-

viewed and accepted into the program. Due to an increase

in patient recruitment, two additional medical students were

recruited in May 2019.

Procedures

Mentors provided written informed consent prior to engaging

in any study activities. Mentors attended a four-hour training

workshop, which included education on the content for the

monthly telephone calls, expectations for the program, ethics,

and role-playing with constructive feedback (Supplemental

File 1 shows a sample agenda for a training). Clinical providers

(pediatric hematologist, pediatric nurse practitioner, and adult

hematologist) provided education about sickle cell disease and

answered questions. A patient advisory board, comprised of

four patients who had already transitioned to adult care, partici-

pated in a panel discussion with the medical students. Ethical

issues, including confidentiality and setting appropriate boundar-

ies with mentees, were discussed. Mentors were told that they

were not allowed to provide medical advice to their mentees

and that they should not set up in-person meetings with their

mentees outside of the clinical setting. Mentors were also pro-

vided with a handbook that contained the information presented

in the training (ie, program goals/expectations, strategies for

effective mentoring, structure of monthly calls) and resources

to use with mentees during their monthly calls. Medical

student knowledge of SCD was assessed immediately prior to

and following the training.

Mentors attended monthly group supervision meetings to

discuss with one another and a clinical expert any challenges

that arose related to their role as a mentor. If a mentor was

unable to attend the group session, then an individual supervi-

sion was scheduled. Mentors reported the number of times and

the method of communication they used with their mentee over

the previous month. Additionally, mentors were encouraged to

contact the research staff and clinical team throughout the

month with any questions.

Table 1. Content for monthly video calls medical student mentors discussed with their assigned mentees.

Content and Activities Addressed Patient Needs

Monthly
Call 1

Introductions: identify and discuss patient concerns about transition;
assess disease knowledge (SCD background, genetics of SCD, how/
why crises occur, disease complications, treatment options)

SCD knowledge, emotions about transition

Monthly
Call 2

Goal setting for transition: self-management goals (hydration, medication
adherence, increasing responsibility for medical care)

Goal setting and motivation, self-management knowledge

Monthly
Call 3

Health-related quality of life: information on substance use effects
(alcohol, tobacco, illicit drugs); sexual health and pregnancy; medical
marijuana; diet and nutrition; exercise

Healthy behaviors

Monthly
Call 4

Pain and health management: pain management includes strategies for
preventing crises, the importance of medication adherence and
strategies for improving adherence and managing stress.

Pain management, healthcare navigation self-efficacy,
and skills

Health management includes knowing how to fill a prescription,
knowing how to make doctor’s appointments, understanding
bloodwork/labs, knowing required specialist care and time intervals to
receive care

Monthly
Call 5

Patient self-advocacy: strategies for communication in the emergency
room; knowing what information patients should be able to provide in the
ER (fluid requirements, pain medication/ dosages, personal ‘normal’
blood values)

Navigating provider relationships and communication,
managing expectations for the emergency room,
self-advocacy

Monthly
Call 6

Tour the hospital with the mentee (Emergency department, transfusion
center, adult hematology clinic); introductions with relevant hospital staff;
identify the main differences between pediatric and adult care

Managing expectations for adult care

Viola et al. 3



Mentors audio-recorded their video calls with their mentees

(with patient consent) for use for fidelity checks, supervision,

and content analysis. Each monthly education session had a

corresponding checklist of items enumerating topics to be

covered. For the first mentee-pairing for each mentor, the

first of the six education calls were reviewed, as well as 20%

of the remaining calls for the pairing (approximately 1 add-

itional call). Mentor feedback was provided on (at least) a

monthly basis.

Measures
Demographics

Mentors reported their demographic characteristics (eg, age,

potential medical specialty, ethnicity) in the baseline survey.

Knowledge of sickle cell disease

Knowledge of SCD was measured using the validated

24-item Transition Knowledge Questionnaire adapted

from prior research.18 Items assessed knowledge of the

pathophysiology, genetics, physical manifestations, treat-

ment, self-care, psychosocial and developmental issues, and

healthcare system relevant to SCD. The percentage of total

correct items was calculated, with higher scores indicating

higher knowledge. Mentors completed this questionnaire

at baseline and at the end of the training workshop. In this

sample, the measure demonstrated adequate internal consist-

ency (α= 0.81).

Attitudes towards chronic illness

The 21-item Attitudes Towards Chronic Illness measure19,20

assessed students’ perceived comfort in managing chronic

illness (eg, how comfortable or uncomfortable do you think you

feel with dealing with inability to cure patients?), perception of

patients’ attitudes (eg Please indicate the degree to which you

agree or disagree with the following statements: it’s important for

patients to understand the specific mechanisms of their illness);

and personal interest in patients (eg, How comfortable or uncom-

fortable do you think you feel with long-term professional relation-

ships with patients?). In the prior validation study,19 there was

no consistent factor structure, and therefore, following the

guide of the initial study, the items were reviewed individually

to evaluate change. Mentors completed at baseline and

post-intervention.

Satisfaction and perceived impact

Mentor satisfaction items were adapted from Ritterband and

colleagues internet intervention utility and impact question-

naires.21 Fourteen items were rated using a scale of 1 (not at

all) to 5 (very much) to assess the perceived utility, impact,

and adherence to the intervention at post-intervention.21

Three open-ended items were added to asses mentors’ favorite

part of the program, the extent to which they changed because

of their participation in the program, and what they would

change about the program. Brief semi-structured exit interviews

were also conducted to obtain qualitative feedback on the

intervention.

Mentor–Mentee relationship

For each mentor–mentee pair, both members of the pair com-

pleted a modified version of the validated Working Alliance

Inventory-Short Form Revised,22 to evaluate the quality and

strength of their relationship at post-intervention. The inven-

tory is comprised of ten items in three domains: agreement

about tasks (3 items, eg, We agree about the steps to be taken to

improve his/her transition), agreement about goals (3 items,

eg, We are working towards mutually agreed upon goals), and

development of a bond (4 items, eg, I appreciate my mentee as

a person). In this sample, all subscales demonstrated high

internal consistency (ie, task, α= 0.90; goals, α= 0.83; and

bond, α= 0.90). Supplemental File 2 contains a copy of the

survey items administered and the exit interview guide.

Sample size justification

The sample size for this feasibility study was based on the

primary aim of determining feasibility and acceptability

among patients with SCD and medical student mentors. A

sample size of 20–25 patients was deemed appropriate for

evaluating feasibility aims in a single arm study among

patients.16,23 Given that we expected medical student

mentors to work with between 2 and 3 mentees each, we antici-

pated needing 8–10 students in total to work with 20–25
patients in this single arm feasibility study.

Analyses

Quantitative data analyses consisted of descriptive and inferen-

tial statistical analyses using SPSS version 26. Descriptive ana-

lyses (means, standard deviations, frequencies) summarized the

characteristics of the study sample. Mentor satisfaction was

assessed using descriptive statistics (mean ratings, standard

deviations, frequencies) of overall satisfaction with the

program, satisfaction with the mentor training content and

materials, and satisfaction with the program duration and

format. Descriptive statistics were also used to describe the

mentors’ perceived impact of the program and their relation-

ships with mentees. The mean and standard deviation for

each subscale of working alliance (goal, task, and bond) was cal-

culated for the mentor and patient sample. Dependent samples

or paired t-tests were used to evaluate changes in mentors’ SCD
knowledge and attitudes towards chronic illness from pre- to

post-intervention. The data generally met assumptions for

dependent t-tests, with the exception of a single outlier in the

comfort in managing chronic illness items. That individual
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was excluded from that analysis only (See Supplemental File S3,

Table 1). Given the small planned sample size, Cohen’s d

measure of effect size was used to describe the magnitude of

the differences in the means between the two time points. An

effect size of 0.2 was considered small, 0.5 was considered

medium, and 0.8 was considered large.24

Thematic analysis of the qualitative open-ended responses

and exit interview response data was conducted following the

content analysis approach described by Pope and colleagues.25

This approach generally involves five steps: familiarization of

the raw transcript data, identifying a thematic framework (ie,

identifying all key issues), indexing (ie, applying themes to

the data), charting (ie rearranging data according to themes),

and mapping and interpretation (ie, mapping associations and

explaining findings).25 In this study, at least two members of

the research team read the material and identified themes in

the data within the questions posed, such as what was their

favorite aspect of the program, what could be improved,

whether participation in the program impacted them person-

ally, and their feedback on the mentor training, intervention

content topics, and format. For each theme identified, we

report the number of mentors who described it. No formal

inter-rater analyses were conducted; any disagreements were

resolved through discussion.

Results
Medical student participants

Nine medical students participated as mentors. The mentors

were predominantly female (n= 7, 77.8%) and had a mean

age of 23.8 years (SD= 2.0) (see Table 2). Each student was

paired with between one and three mentees over the duration

of the study, with the majority having two mentee relationships.

All nine of the medical student mentors completed the non-

credit elective requirements. Eight of nine completed the

follow-up survey.

Knowledge of sickle cell disease

Medical students answered an average of 19 out of 24 items

(79%) correctly on the baseline measure of knowledge of

SCD. Immediately following the training, students’ mean

score was 21.6 (90%). This showed a significant increase in

knowledge from baseline to post-training (p= 0.014, Cohen’s
d= 1.04).

Attitudes towards chronic illness

In checking assumptions for the dependent t-tests, one

outlier was found for the items related to comfort in man-

aging chronic illness and was therefore excluded from those

analyses. Given the small sample size, the focus was on char-

acterizing the magnitude of any changes from baseline to

post-intervention, rather than statistical significance. In

general, the changes on items were small and need to be

interpreted cautiously given the small sample (see

Supplemental File S3).

Satisfaction and perceived impact

Medical students reported greatest satisfaction with the content

of the mentor manual (M= 4.50, SD= 0.76), the content of

the mentor training (M= 4.38, SD= 0.74), and the program

overall (M= 4.38, SD= 0.52). Mentors perceived that their

participation in the program improved their knowledge of tran-

sition (M= 4.50, SD= 0.76) and knowledge about managing a

chronic illness (M= 4.25, SD= 0.71; Table 3). Mentors

reported on their favorite part of the program, ways they felt

changed by participating as a mentor, and suggestions/

improvements for the intervention (Table 4). Many mentors

felt their relationships were like friendships and developed

strong bonds. Many mentors also reported that their favorite

parts of the intervention were learning from their patients

and getting a patient’s perspective on living with sickle cell

disease (Table 4).

Mentors were also questioned about the training experience

during an exit interview. Mentors reported on the high value of

both the mentor training as well as the monthly group discus-

sions. Six of the mentors felt that the patient advisory board

contributed an important perspective that shaped the way

they approached their interactions with their mentee and

allowed them to have a broader understanding of the more far-

reaching effects of living with sickle cell disease. Many of the

mentors (n= 5) also appreciated the opportunity to learn

from the interdisciplinary care team during the training, and

from each other’s experiences (n= 4) during the monthly

mentor meetings.

Table 2. Demographic characteristics of the medical student mentors as
N (%) and M (SD).

Demographics N (%) or M (SD)

Sex Male 2 (22.2)

Female 7 (77.8)

Age (years) 23.8 (2.0)

Plans for medical specialty Pediatrics 1 (11.1)

Pediatric Specialty 3 (33.3)

Obstetrics/
Gynecology

2 (22.2)

Surgical Specialty 2 (22.2)

Emergency
Medicine

1 (11.1)

Graduating class of medical
school

Class of 2022 9 (100.0)

Viola et al. 5



Mentor–mentee relationship

Mentors reported high ratings on the bond domain of the

working alliance inventory, M= 19.63, SD= 0.62 (range 18 to

20), indicating high levels of relationship quality. They reported

moderate levels of agreement on goals (M= 11.71, SD= 3.12,

range 3-15) and tasks (M= 11.88, SD= 3.26, range 4-15).

Table 3. Medical student mentor satisfaction.

How satisfied were you with the… Not at all % Slightly % Somewhat % Quite a bit % Very % M (SD)

Program overall 0 0 0 33.3 66.6 4.38 (0.52)

Content of mentor training 0 0 11.1 33.3 55.6 4.38 (0.74)

Content of mentor manual 0 0 11.1 22.2 66.6 4.50 (0.76)

Frequency of text messages 0 0 33.3 33.3 33.3 4.00 (0.93)

Frequency of video chat calls 0 11.1 11.1 33.3 44.4 4.13 (1.13)

Contact with your mentee 0 0 33.3 22.2 44.4 4.00 (0.93)

Monthly check-in meeting 0 0 33.3 33.3 33.3 4.00 (0.93)

How much do you feel like your
participation as a mentor improved your…

Not at all % Very Little % Some % Quite a bit % Very much % M (SD)

Clinical skills 0 11.1 44.4 44.4 0 3.38 (0.74)

Patient Communication 0 11.1 22.2 33.3 33.3 3.88 (1.13)

Knowledge of transition 0 0 11.1 22.2 66.6 4.50 (0.76)

Knowledge about managing chronic illness 0 0 11.1 44.4 44.4 4.25 (0.71)

Table 4. Themes of mentor responses from open-ended questions.

Themes of Mentor

Responses

Topic Example quotes

Favorite Part of the
Intervention

Building a relationship with the mentees (n= 9) “I thought my relationship with [name] was incredible. I felt as though we
were friends and was touched by her sharing very personal aspects of
her life with me.”

Learning from mentees; getting a perspective of
what it was like to live with SCD (n= 4)

“I learned a lot more about sickle cell disease, as well as how it’s difficult
for some patients to transition. Having had so many mentees that were
all completely different, really showed me how easily it is for patients to
get lost in the system if they don’t know how to get to their appointment or
even make one to begin with.”

Ways Mentors
Changed

Gaining a new understanding of the impact of
living with a chronic illness such as SCD (n= 9)

“I became aware of the experience’s individuals with sickle cell face and
how easy it is for people in the transition period to fall through the cracks.
While I was already sensitive to the experiences people face when they
don’t have insurance or see a physician regularly, I am even more aware
of how someone could end up in that situation.”

“I learned a lot about the transition itself, but I think hearing from these
patients has made me more aware of certain stereotypes that may exist
within the field. I think this awareness will hopefully help makeme amore
understanding and competent physician.”

Suggestions/
Improvements

Increasing the frequency of the video-chat
interactions (n= 2)

"I think the video chats are the most effective mode of communication,
short of meeting them in person which would be too difficult. I would say
somewhere between 3 and 4/5 calls would be ideal.”

Having the option for phone calls versus video
calls (n=1)

“Phone calls worked better then video chats at the end. More convenient
for both the mentees and me.”

Meeting the mentees in person prior to
beginning their virtual relationship (n= 2)

“I would have liked to meet my mentee prior to reaching out if possible.”

Note. The numbers in parentheses indicate the number of mentors reporting on each topic area (out of a total of 9). Themes were driven by the questions asked to solicit
feedback. Example quotes demonstrate how topics were extracted from the individual text response data.
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Discussion
A medical student mentoring program for AYAs with sickle cell

disease transitioning from pediatric to adult care was feasible and

may be beneficial to medical students. In this small feasibility

study, students reported several benefits that align with the

AMA’s call for value-added roles, including perceived increased

knowledge about managing a chronic illness and transition,

improved understanding of the patient’s experience navigating

the healthcare system, enhanced patient communication skills,

and increased recognition of barriers to accessing high-quality

healthcare. Medical students reported high satisfaction with

the program, including the mentor training, program materials,

and the relationship developed with their mentees.

Consistent with prior research that utilized medical student

mentors,26,27 medical students felt that this experience dee-

pened their understanding of barriers to accessing health care

and complemented their didactic medical education about

topics like managing a chronic illness and transitions of care.

Students rated higher improvement in their knowledge of tran-

sition and managing a chronic illness, and less improvement in

patient communication skills or clinical skills. This may be

because this program was conducted virtually outside a clinical

visit and thus focused on patient self-management topics rather

than any clinical evaluation or questions. Prior work in peer-

mentoring programs found that these programs offer educa-

tional benefits for both teachers and learners, including under-

standing basic concepts, improved interpersonal skills, and

reduced anxieties learning new material.28–30 These outcomes

may be prudent to explore in the future as other potential ben-

efits of participation in the intervention. Additionally, future

iterations may vary the frequency and/or duration of the men-

toring relationships to determine optimal ‘doses’ for both

medical student mentors and patient mentees.

It would also be valuable to follow these students over the

course of their medical education to assess how this experience

affected their medical education and if any benefit is maintained

during their medical education and career. Comparing students

who participated in the program to students who did not

would help determine if participants experienced lasting

changes in attitudes towards chronic illness. Practice-based

experiences such as acting as a patient mentor serve as a way

for medical students to contribute to health systems and

improve patient outcomes. Initial results from this study found

that both medical students and patients found the experience

enjoyable and worthwhile, with evidence of preliminary efficacy

for patient outcomes.16 Utilizing medical students as mentors

is a practice that could be implemented in many chronic

disease populations, creating an opportunity to expand value-

added clinical learning in the medical curriculum. Our

program benefited from a strong working relationship between

the pediatric and adult medical teams and our students.

Creating a non-credit elective or service-learning opportunity

may provide structure for initiating such programs. Initiatives

such as this may facilitate integration of medical students into

interprofessional care teams as well as contribute to high

quality care for young adults with chronic illnesses.31

Despite promising results, conclusions from this study must be

interpreted cautiously as this pilot program only included a small

number of medical students from one medical school. This small

sample size may reflect highly motivated students and limits the

ability to generalize results from this study. Second, the data used

to assess impact and learning outcomes are self-reported and

subject to desirability bias. Although students were not graded on

their performance as mentors, they may have felt compelled to

report in a positive manner. In the future, additional objective

measures such as objective structured clinical examinations

should be used to measure students’ progress. Third, based on

prior work, the items from the Attitudes Towards Chronic Illness

measure19,20 were examined separately, increasing the potential for

error; future work would benefit from additional measure validation

examining the construct ofmedical student and physician’s attitudes
towards patients with chronic illnesses. Lastly, there was no control

group to compare how student’s skills may have improved without

participating in the program. Although the students attributed some

positive changes to their participation in the program, such as

increased knowledge of sickle cell disease, we are unable to draw

causative conclusions given the uncontrolled design. Increased

knowledge could be due to the medical school curriculum.

Conclusions
Amedical student mentor intervention is both feasible and may

be beneficial to medical students by providing a value-based role

to educate students about the care of patients with chronic

illness and the transition from pediatric to adult health

care.3,4,32 Rigorous training of students prior to engaging in a

mentoring role and ongoing supervision contributed to a high

quality educational experience for them. Further research is

needed to evaluate the efficacy of this type of student mentoring

program on both patient and student outcomes.

Statements and declarations
Ethics

This research was approved by Rutgers Biomedical and Health

Sciences Institutional Review Board (IRB # Pro2018001531).

The study was conducted in accordance with the Declaration

of Helsinki.

Consent

All participants provided written informed consent prior to

enrolment in the study.

Abbreviations
AYA Adolescents and Young Adults

Viola et al. 7



SCD Sickle Cell Disease

AMA American Medical Association

SMART Social Ecological Model of Readiness to

Transition

SD standard deviation

Acknowledgments
Elliot Coups, PhD contributed to the development of the inter-

vention and an early draft of this work but passed in 2021 prior

to the preparation of this manuscript.

Authors contributions
Adrienne S. Viola and Mariah Jacqueline Scott are co-first

authors; Dr Adrienne Viola and Dr Katie Devine conceptua-

lized and designed the study, drafted the initial manuscript,

and critically reviewed and revised the manuscript. Dr Hanin

Rashid, Dr Richard Drachtman, Dr Amanda Kaveney, Dr

Ashwin Sridharan, Dr Beth Savage, Dr Cristine Delnevo,

and Dr Jerlym Porter participated in the design of the mentor

training materials, selection of measures, and recruitment and

enrollment of participants. Ms. Mariah J. Scott participated

in data analysis and critical revision of the results and the manu-

script. All authors approved the final manuscript as submitted

and agree to be accountable for all aspects of the work.

Data availability
The data that support the findings of this study are available

from the corresponding author, KD, upon reasonable request.

ORCID iD
Mariah Jacqueline Scott https://orcid.org/0009-0000-7447-

0505

Supplemental material
Supplemental material for this article is available online.

REFERENCES
1. Davis AM, Brown RF, Taylor JL, Epstein RA, McPheeters ML. Transition care for

children with special health care needs. Pediatrics. 2014;134(5):900–908.
2. White PH, Cooley WC. Transitions Clinical Report Authoring G, American

Academy of P, American Academy of Family P, American College of P.

Supporting the Health Care Transition from Adolescence to Adulthood in the

Medical Home. Pediatrics. 2018;142(5):e20182587.

3. Darer JD, Hwang W, Pham HH, Bass EB, Anderson G. More training needed in

chronic care: a survey of US physicians. Acad Med. 2004;79(6):541–548.
4. Patel MS, O’Hare K. Residency training in transition of youth with childhood-onset

chronic disease. Pediatrics. 2010;126(Suppl 3):S190–S193.
5. Gonzalo JD, Dekhtyar M, Hawkins RE, Wolpaw DR. How can medical students

add value? Identifying roles, barriers, and strategies to advance the value of under-

graduate medical education to patient care and the health system. Acad Med.

2017;92(9):1294–1301.
6. Hirsh DA, Ogur B, Thibault GE, Cox M. “Continuity” as an organizing principle

for clinical education reform. N Engl J Med. 2007;356(8):858–866.

7. Bernhardt AM, Dalton MA, Sargent JD, Stevens MM. E-mail communication

between medical students and schoolchildren: a model for medical education. Arch

Pediatr Adolesc Med. 2000;154(12):1258–1262.
8. Merianos AL, King KA, Vidourek RA, Nabors LA. Mentoring and peer-led inter-

ventions to improve quality of life outcomes among adolescents with chronic ill-

nesses. Appl Res Qual Life. 2016;11(11):1009–1023.
9. Tess J, Baier C, Eckenfels EJ, Yogev R. Medical students act as big brothers/big

sisters to support human immunodeficiency virus-infected children’s psychosocial
needs. Arch Pediatr Adolesc Med. 1997;151(2):189–192.

10. Schaechter JL, Canning EH. Pals’. A medical student public service program.West J

Med. 1994;161(4):390–392.
11. Conatser C, Babcock HM. Children with cancer and medical students teach each

other. Cancer Pract. 1993;1(2):110–115.
12. Towle A, Godolphin W, Van Staalduinen S. Enhancing the relationship and

improving communication between adolescents and their health care providers: a

school based intervention by medical students. Patient Educ Couns.

2006;62(2):189–192.
13. Sundd P, Gladwin MT, Novelli EM. Pathophysiology of sickle cell disease. Annu

Rev Pathol. 2019;14(1):263–292.
14. Bulgin D, Douglas C, Tanabe P. A pilot test of the adult sickle cell quality of

life measurement information system (ASCQ-Me) and the Jenerette self-care

assessment (J-SAT) tools in adults with sickle cell disease. Pilot Feasibility Stud.

2019;5:85.

15. Sobota AE, Umeh E, Mack JW. Young adult perspectives on a successful tran-

sition from pediatric to adult care in sickle cell disease. J Hematol Res.

2015;2(1):17–24.
16. Viola AS, Drachtman R, Kaveney A, et al. Feasibility of medical student mentors to

improve transition in sickle cell disease. J Pediatr Psychol. 2021;46(6):650–661.
17. Garringer M, Kupersmidt J, Rhodes J, Stelter R, Tai T. Elements of Effective Practice

for Mentoring. Boston, MAMENTOR: National Mentoring Partnership; 2015, 4th

edn. https://www.mentoring.org/wp-content/uploads/2019/11/Final_Elements_

Publication_Fourth.pdf.

18. Newland JA. Factors influencing independence in adolescents with sickle cell

disease. J Child Adolesc Psychiatr Nurs. 2008;21(3):177–185.
19. Arenson CA, Rattner S, Borden C, et al. Cross-sectional assessment of medical and

nursing students’ attitudes toward chronic illness at matriculation and graduation.

Acad Med. 2008;83(Suppl 10):S93–S96.
20. Veloski J. Developing a tool to assess students’ attitudes toward chronic illness.

Collab Healthc Interprof Pract Educ Eval (JCIPE). 2011;3(1):4.

21. Ritterband LM, Ardalan K, Thorndike FP, et al. Real world use of an internet inter-

vention for pediatric encopresis. J Med Internet Res. 2008;10(2):e16.

22. Hatcher RL, Gillaspy JA. Development and validation of a revised short version of

the working alliance inventory. Psychother Res. 2006;16(1):12–25.
23. Hertzog MA. Considerations in determining sample size for pilot studies. Res Nurs

Health. 2008;31(2):180–191.
24. Cohen J. Statistical Power Analysis for the Behavioral Sciences. Routledge; 2013.

25. Pope C, Ziebland S, Mays N. Qualitative research in health care: analysing qualita-

tive data. BMJ Br Med J. 2000;320(7227):114–116.
26. George DR, Manglani M, Minnehan K, Chacon A, Gundersen A. Medical stu-

dents as nutritional mentors for underserved patients. Med Educ.

2015;49(11):1145–1146.
27. Vijn TW, Fluit C, Kremer JAM, Beune T, Faber MJ, Wollersheim H. Involving

medical students in providing patient education for real patients: a scoping review.

J Gen Intern Med. 2017;32(9):1031–1043.
28. Taylor JS, Faghri S, Aggarwal N, Zeller K, Dollase R, Reis SP. Developing a peer-

mentor program for medical students. Teach Learn Med. 2013;25(1):97–102.
29. Martin JB, Douglas DH. Faculty mentorship: making it work across the career

Continuum through development, implementation, and evaluation of a formal men-

torship program. Nurs Educ Perspect. 2018;39(5):317–318.
30. Frei E, Stamm M, Buddeberg-Fischer B. Mentoring programs for medical

students–a review of the PubMed literature 2000–2008. BMC Med Educ.

2010;10:32.

31. Gonzalo JD, Graaf D, Ahluwalia A, Wolpaw DR, Thompson BM. A practical

guide for implementing and maintaining value-added clinical systems learning

roles for medical students using a diffusion of innovations framework. Adv Health

Sci Educ Theory Pract. 2018;23(4):699–720.
32. Montenegro RE, Birnie KD, Fisher PG, Dahl GV, Binkley J, Schiffman JD.

Pilot undergraduate course teaches students about chronic illness in children:

an educational intervention study. Educ Health (Abingdon). 2014;27(1):

34–38.

8 Journal of Medical Education and Curricular Development

https://orcid.org/0009-0000-7447-0505
https://orcid.org/0009-0000-7447-0505
https://orcid.org/0009-0000-7447-0505
https://www.mentoring.org/wp-content/uploads/2019/11/Final_Elements_Publication_Fourth.pdf
https://www.mentoring.org/wp-content/uploads/2019/11/Final_Elements_Publication_Fourth.pdf
https://www.mentoring.org/wp-content/uploads/2019/11/Final_Elements_Publication_Fourth.pdf

	 Introduction
	 Methods
	 Study design
	 Overview of program
	 Medical student recruitment
	 Procedures

	 Measures
	 Demographics
	 Knowledge of sickle cell disease
	 Attitudes towards chronic illness
	 Satisfaction and perceived impact
	 Mentor–Mentee relationship
	 Sample size justification
	 Analyses

	 Results
	 Medical student participants
	 Knowledge of sickle cell disease
	 Attitudes towards chronic illness
	 Satisfaction and perceived impact
	 Mentor–mentee relationship

	 Discussion
	 Conclusions
	 Statements and declarations
	 Ethics
	 Consent

	 Acknowledgments
	 Data availability
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


