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Abstract  After emphasizing biomedical and clinical sciences for over a century, US 
medical schools are expanding experiential roles that allow students to learn about health 
care delivery while also adding value to patient care. After developing a program where 
all 1st-year medical students are integrated into interprofessional care teams to contrib-
ute to patient care, authors use a diffusion of innovations framework to explore and iden-
tify barriers, facilitators, and best practices for implementing value-added clinical systems 
learning roles. In 2016, authors conducted 32 clinical-site observations, 29 1:1 interviews 
with mentors, and four student focus-group interviews. Data were transcribed verbatim, 
and a thematic analysis was used to identify themes. Authors discussed drafts of the cat-
egorization scheme, and agreed upon results and quotations. Of 36 sites implementing 
the program, 17 (47%) remained, 8 (22%) significantly modified, and 11 (31%) withdrew 
from the program. Identified strategies for implementing value-added roles included: stu-
dent education, patient characteristics, patient selection methods, activities performed, and 
resources. Six themes influencing program implementation and maintenance included: (1) 
educational benefit, (2) value added to patient care from student work, (3) mentor time and 
site capacity, (4) student engagement, (5) working relationship between school, site, and 
students, and, (6) students’ continuity at the site. Health systems science is an emerging 
focus for medical schools, and educators are challenged to design practice-based roles that 
enhance education and add value to patient care. Health professions’ schools implementing 
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value-added roles will need to invest resources and strategize about best-practice strategies 
to guide efforts.

Keywords  Undergraduate medical education · Implementation science · Curricular 
development · Value-added medical education

Background

As healthcare undergoes significant changes aimed at improving outcomes, both health 
systems and medical schools must evolve to ensure physicians have the necessary skills to 
address healthcare challenges (Berwick and Finkelstein 2010; Cooke et  al. 2010; Grum-
bach et al. 2014; Skochelak 2010). Physicians unprepared for practice within health sys-
tems will face difficulties in improving health outcomes for individuals or populations. 
To address the challenge of educating collaborative systems-focused physicians, medical 
schools are embracing a new three-pillar framework that integrates biomedical and clini-
cal sciences with Health Systems Sciences (HSS), including concepts such as population 
health, health policy, interprofessional collaboration, and systems thinking (Berwick and 
Finkelstein 2010; Combes and Arespacochaga 2012; Cooke et  al. 2010; Cordasco 2009; 
Crosson et al. 2011; Gonzalo et al. 2017a; b; Lucey 2013; Skochelak 2010; Skochelak et al. 
2016).

To effectively teach HSS, educators need to identify practice-based experiences that 
augment classroom-based curricula (Gonzalo et al. 2014). Medical schools are experiment-
ing with value-added clinical systems learning roles whereby students contribute to health 
systems by improving care processes and outcomes while simultaneously learning HSS 
(Association 2014; Chen et al. 2013; Gonzalo et al. 2014; Lin et al. 2015). These roles are 
in contrast to current experiential roles that focus on learning doctoring skills from physi-
cian faculty within practice settings, which requires time and resources that are sometimes 
viewed as a liability (Chen et al. 2014; Gonzalo et al. 2014, 2017a; Jones and Korn 1997; 
Shea et al. 1996). The need to enhance HSS education and develop value-added roles pro-
vides an opportunity for medical education to shift from a potential burden to a poten-
tially unrecognized asset (Jones and Korn 1997; Shea et al. 1996; Thibault 2013). Despite 
potential benefits to students and health systems, little work has explored facilitators or 
barriers to implementing the kind of value-added clinical systems learning roles that could 
be widely adopted by medical schools (Lucey 2013). In 2014, we created a large-scale 
network of sites in which students served in these roles (American Medical Association: 
Accelerating Change in Medical Education Initiative 2013). Using this network as a labo-
ratory and a Diffusion of Innovations framework, we were interested in identifying practi-
cal strategies, key facilitators and barriers to advancing this education agenda.

Diffusion of Innovation is a theory advanced by Rogers to understand how stakehold-
ers in a social system learn about, decide upon, and act on ideas or practices they perceive 
as new (Rogers 2003; Rohrbach et al. 1993). It is characterized by five stages: (1) knowl-
edge—or planned efforts to make potential participants aware of the new practices, (2) per-
suasion—or building support for the innovation, (3) decision—or the intention to try the 
program, (4) implementation—or interventions to assist participants in delivering the new 
approach as it is aligns with program goals, and, (5) maintenance—or encouragement of 
participants to continue the innovation. In a prior work, we described early persuasion and 
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decision techniques (stages 2 and 3) found to be beneficial in this innovation; the focus of 
this current work was on stages 4 and 5 (Gonzalo et al. 2017c). In alignment with Diffusion 
of Innovation theory, our design specifically targeted three key stakeholder groups in the 
implementation and maintenance stages: (1) educational leadership, (2) health system site 
mentors, and, (3) medical students experiencing the program (Murray 1986; Rogers 2003).

Methods

Study setting and design

In 2014, Penn State College of Medicine (PSCOM) implemented a HSS course that 
included value-added clinical systems learning roles in the form of patient navigation 
(Gonzalo et al. 2014, 2017b). Patient navigators hold a unique role in modern-day inter-
professional healthcare teams as they identify patients’ barriers to care and help patients 
navigate complex health systems to obtain quality care (Freeman and Rodriguez 2011). 
The student patient navigator role was designed to provide experiential learning by embed-
ding each student into an interprofessional care team to help address patient needs. In the 
2014–2015 academic year, 85 of 150 first-year students were placed across 16 sites, and in 
the 2015–2016 academic year, 144 of 150 first-year students were placed across 36 sites. 
Our team’s perspective in this study was that value-added clinical systems learning roles 
are important for medical student education and health care transformation. Although our 
prior work in this area informed this project, we employed several strategies to assure a de 
novo exploration. To address our reflexivity, we used several methods in the participant 
sampling, data collection, and analysis to limit any potential biases in themes or catego-
ries (Mauthner and Doucet 2003). All faculty investigators had 3 years of experience with 
this program, and were sensitized to possible results identified in the data. For example, 
investigators identified prior to the start of the study that site capacity to accommodate stu-
dents and student engagement were likely to emerge as key findings. The study was facili-
tated by three experienced researchers (J.G., D.W., and B.T.) during all phases, including 
conceptualization, data collection and analysis, and writing of the manuscript. The study 
was approved by the Penn State Hershey Institutional Review Board (STUDY00005150/
STUDY00005278).

Data sources and collection

To ensure credibility of our data and results, we triangulated data from three sources and 
across several clinical sites and stakeholder groups: field notes from site observations, 1:1 
interviews with site mentors, and focus-group interviews with students who had completed 
the experience (Shenton 2004). One investigator (D.G.), PSCOM’s Patient Navigation 
Coordinator, performed observations at clinical sites (n = 32, January–June 2016); four 
sites were excluded due to scheduling challenges. During visits, the investigator observed 
student activities, asked pre-determined questions of students and mentors, and recorded 
detailed field notes (“Representative field site questions and prompts” Appendix section). 
Four semi-structured, audio-recorded, focus-group interviews were conducted with 4-8 stu-
dents, and performed by an experienced facilitator (B.T.) following the students’ year as 
patient navigators (September–October 2016). Students were invited to participate from 
one of four placement groups: (1) primary care clinics, (2) specialty-based clinics, (3) 
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underserved/free clinics, and (4) transitions programs; a maximum of eight students was 
allowed to sign up for each group. Questions related to students’ experiences, expectations, 
types of patients and mentoring at their site, resources needed, barriers, and perceived value 
to care and education (“Student patient navigator focus-group interview guide” Appendix 
section). Last, a research assistant experienced with performing telephone interviews con-
ducted 1:1 interviews with mentors who coordinated oversight of student patient navigators 
(August 2016–January 2017). Questions related to strategies, barriers, and facilitators in 
implementing and maintaining the program (“Representative site mentor interview ques-
tions and guide” Appendix section) (Harting et al. 2009). In addition to qualitative data, we 
compiled a list of all sites and their status after the 2015–2016 academic year (continued, 
modified, or withdrawn). All interviews were audio recorded, and a professional transcrip-
tionist transcribed all audio verbatim.

Data analysis

Data from field notes, 1:1 interviews and focus-group transcriptions were integrated into 
one dataset for the analysis phase. The data were analyzed using thematic analysis to iden-
tify categories and themes (Bernard and Ryan 2010; Boyatzis 1998; Braun 2006). Two 
investigators with experience in qualitative analysis (A.A., D.G.) first independently ana-
lyzed one set of field notes looking for phrases or words that recurred frequently to create 
an initial codebook. Through independent coding and regular adjudication sessions, ini-
tial codes were compared for inconsistency and agreement, followed by updating of the 
codebook. Analysts discussed disagreements, and modified codes as necessary. The unit of 
analysis was phrases containing one idea (Elo and Kyngas 2008). We used a form of peer 
debriefing with the individuals who conducted the interviews to help ensure that we were 
interpreting the meaning of the interviews according to the context that occurred in real 
time (Mauthner and Doucet 2003). As suggested by qualitative research, we sought to be 
flexible with emerging data to meaningfully organize results (Miles and Gilbert 2005). In 
this process, we identified strategies for implementing patient navigator programs, along 
with barriers and facilitators in accomplishing this goal, all of which were iteratively dis-
cussed by the research team. In this process, we developed a Key-Driver diagram of influ-
ential areas and strategies to be considered by others in developing and implementing a 
similar model. The research team discussed the findings and selected quotations (from 
the transcribed interviews and focus groups only) for inclusion in the results. We used 
NVivo10 and11 QSR International software to manage the data.

Of the 36 sites implementing the patient navigator program, 32 site observations were 
completed (mean 4 h per observation; estimated total of 130 h). Four focus-group inter-
views were completed with 24 students (mean 47 min, range 34–72 min). A total of 29, 
1:1 interviews (88% participation rate) with site mentors was performed (mean 28  min, 
range 21–75 min). A total of 375 pages of double-spaced textual data was analyzed (field 
notes = 65, mentor interviews = 260, focus-group interviews = 50).

Results

Here we describe characteristics of clinical sites, and core elements, facilitators, barriers, 
and strategies to improve the implementation and maintenance of a student patient naviga-
tor program.
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Site characteristics

Of 36 clinical sites implementing the program in 2015–2016, 22 (61%) were affiliated with 
PSCOM, 10 (28%) were affiliated with a community-based hospital/system, and four (11%) 
were independent or state-run programs (Table 1). Of 36 clinical sites, 17 (47%) continued 
the program, eight (22%) significantly modified the program and down- or up-sized the 
number of students, and 11 (31%) withdrew from the program. Of withdrawing sites, 6 
of 11 (55%) were affiliated with a community-based hospital/system, 4 of 11 (36%) were 
affiliated with PSCOM, and 1 of 11 (9%) was an independent clinic.

Strategies for implementing a value‑added clinical systems learning roles 
program

Our data identified core elements important to implementing and maintaining a value-
added clinical systems learning roles program. Table 2 provides examples, based on our 
data, of the program in four settings: outpatient primary care clinic, specialty-based clinic, 
free/under-served clinic, and transitions program. Table  3 provides the necessary stu-
dent orientation and continuous education, patient characteristics best suited for students, 
patient selection processes, student activities, and resources students could use within each 
setting. All sites developed educational methods about the site, scope of practice of inter-
professional providers (e.g. care coordinators, social workers), and various resources avail-
able to patients (e.g. transportation services, community resources). Types of patients and 
their characteristics were considered in all sites, with patients most “in need” of navigation 
being a top priority. Patient selection processes were varied and included quality metric 
reports of superutilizers, provider referrals, and care coordinators’ awareness of vulner-
able patients. Student tasks and activities were also important, including communicating 
with providers, interacting with patients during visits, making telephone calls for follow 
up, and conducting home visits. Although common strategies were identified across sites, 
the degree to which activities were performed by students in sites was variable since each 
‘modified’ the program to fit their needs.

Facilitators and barriers to the program

Our data suggested six themes related to barriers, facilitators, and strategies to improve the 
implementation and maintenance of value-added clinical systems learning roles. Table 4 
includes representative quotations for each of these themes. A total of 746 coding refer-
ences was applied to the data in the analysis—the number and percentage of the total of 
coding references are also included below. A Key-Driver Diagram depicts outcomes, driv-
ers, and potential solutions for each theme (Fig. 1), and Table 5 summarizes key features 
for successful implementation.

Educational value (n = 302, 40%)

Early exposure to patient care helped prepare students to recognize barriers impacting 
patient health, advance students’ problem-solving skills and raise awareness of required 
time and resources to effectively resolve issues. Many students documented in the 
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Table 1   Clinical sites and programs included in student patient navigator program

Affiliation designations: A primary medical school affiliation; B community-based hospital; C independent 
clinical program
a Modification criteria: significant change in process or student tasks; change in mentor; decrease/increase in 
student number at site

Clinical site categories Affiliation Maintenance status of site

Continued Modifieda Withdrawal

Outpatient primary care clinic
Inner-city patient-centered medical home A X
Inner-city patient-centered medical home A X
Inner-city patient-centered medical home A X
Internal medicine clinic A X
Medicare shared savings program A X
Walk-in patient-centered medical home A X
Community outreach program B X
Community outreach program B X
Family practice outreach program B X
High-risk patient outreach clinic B X
Specialty-based clinic
Amyotrophic lateral sclerosis (ALS) clinic A X
Breast cancer survivorship program A X
Emergency department program A X
Heart failure clinic A X
HIV clinic A X
Inflammatory bowel disease clinic A X
Pain management clinic A X
Pediatric hematology A X
Pre-anesthesia clinic A X
Renal dialysis clinic A X
Stroke program A X
Surgical weight loss program A X
Human immunodeficiency virus (HIV) outreach clinic B X
Spine clinic B X
Surgery program B X
Free/underserved clinic
Clinic for underserved patients C X
Clinic for underserved patients C X
Clinic for underserved patients C X
Tuberculosis clinic C X
Transitions program
Acute care inpatient discharge program A X
Internal medicine discharge program A X
Physical rehabilitation hospital transitions program A X
Surgical-oncology transitions program A X
Inpatient stroke program B X
Psychiatric hospital discharge program B X
Veterans’ affairs transition program B X
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Table 4   Representative quotations for each theme relating to facilitators and barriers to implementation 
and sustaining a student patient navigator program

Themes Representative quotations

Educational value We may have prevented readmissions and medication side effects. But 
the value is education for the student. It was a good experience for them 
regarding patient barriers to care and having a better understanding of 
being empathetic to the barriers patients face, and being able to find 
resources and understand how to use team members to help the patient 
overcome those barriers [Mentor, 1:1 interview]

This will be the only experience we have where we’re in a clinic as 
students in our careers when we’re not focused on disease or diagnosis 
and we’re just focused on the patient. Thinking about that is somewhat 
profound [Student, focus-group interview]

This experience was very helpful to me. I look at healthcare in a different 
light, and with each patient that comes in, I consider what things may 
prevent them from maintaining good health. Sometimes, it is easy to get 
lost in all the tests and labs. These patients don’t have insurance, can’t 
get to the doctor’s office because they don’t have a car, may not be able 
to afford that MRI, or may not fully understand why they need to have 
the MRI done. They may not understand how cocaine could exacerbate 
their COPD, or they can’t read the label on their medications. These are 
all things I will keep in mind in my future clinical experiences [Student, 
focus-group interview]

We learned alot about difficulties with communication between teams, and 
how information can be lost in the mix of paper and electronic records. 
We were exposed to different barriers to care that patients faced, such as 
lack of transportation, financial means, or simply desire to go see their 
primary care physicians. [Student, focus-group interview]

Value-added from student work We had patients who really loved the students. A patient we decided to not 
have students with again asked—‘Are the students coming back?’ She 
looked forward to that meeting every week. We utilized [students] in our 
really complex cases—to have that touch point every week would help 
us work on other patients. [Students] were able to say—‘This is what we 
found, this is what’s going on, this is what needs to be done’ [Mentor, 
1:1 interview]

It’s one of those intangibles in that it improves patient satisfaction, which 
is very valuable. In the instance of the gentlemen with his medications, 
lack of a blood thinner could have had a catastrophic affect leading to 
an additional hospitalization, which could have had a tremendous dollar 
value. [Mentor, 1:1 interview]

I identified the patients’ needs and concerns and relayed this information 
to the physicians and nurses to determine potential solutions. I believe 
I was able to help dissipate some patients’ anxieties regarding their 
healthcare by developing and maintaining a positive rapport. [Student, 
focus-group interview]

As a patient navigator, I was another point of communication in addition 
to nurse manager. The patients sometimes would share information or 
stories they forgot to discuss or did not feel comfortable sharing with 
the nurse. I passed on the patients’ concerns to the nurse manager and 
helped enhance communication to ensure his/her needs were adequately 
met. [Student, focus-group interview]
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Table 4   (continued)

Themes Representative quotations

Mentor time and site capacity The biggest obstacle was being busy doing my job at the same time, not 
being 100% sure what my patient load was going to be that day, or if 
there was going to be good patients for them to see. Patients are here a 
few days and gone, and they’re not generally long-term. [Mentor, 1:1 
interview]

The biggest barrier we have is lack of space. We didn’t always know 
where to put students. Maybe there wasn’t a computer available that day. 
There were some privacy issues. That was a big barrier [Mentor, 1:1 
interview]

Student engagement 50% of [students] were disgruntled. One said to me, ‘I’m not a social 
worker.’ I said, ‘Are your patients social workers? Your patients are 
asked to do what you’ve just been asked to do.’ He goes, ‘Oh, now I get 
it’ [Mentor, 1:1 interview]

This was not the majority. Several students would only go so far in terms of 
creative problem-solving because that’s all they were willing to do. They 
couldn’t provide a good explanation of why. They just simply said, ‘We’re 
not going to do it.’ Some students were more resistant to problem-solve. 
If they couldn’t find an answer quickly they weren’t necessarily willing to 
dig more or think outside the box. [Mentor, 1:1 interview]

I was expecting [students] to be more autonomous. It may have been 
personality. We had to push them to step outside of their comfort zone. 
Even something as simple as making phone calls, some were more 
autonomous. We had to nudge them a little bit. Once they did, they 
matured and learned. Everybody’s different—some are outgoing, some 
are not. That’s part of the learning process [Mentor, 1:1 interview]

One thing I worry about is a few students had a negative attitude. When they 
went to their sites, they didn’t feel like they were engaged in what was 
going on. An outcome I worry about is if we have some vocal negative 
students, how it is going to look upon the medical school and students? [I 
had] one conversation with a young man who was helping somebody to 
create an application at a social service agency. He did the bare minimum 
amount of work and never took it forward in terms of helping somebody 
with an application. And so somebody else needed to do something. He 
just laid it on this person’s desk and never went back for follow-up. So you 
spent 6–8 weeks waiting for something to happen and you never followed-
up on it? You never asked what you could do to facilitate it getting 
completed? The people at that site probably didn’t think too highly of him. 
If some students aren’t performing at the level they should be, could that 
bring a negative connotation to the program? [Mentor, 1:1 interview]

This is a broad sweeping statement and I definitely don’t mean to apply 
this to everyone. But I noticed some negative attitudes toward it and I 
don’t know where they started at or where they came from. [If only] they 
looked at it like I’m going to make this the best learning experience that 
I can instead of I might not be able to intervene with every patient. If 
they looked at it like that instead of getting complacent they might have 
been able to do that. So I think the attitude and perception from the very 
beginning has to be positive and that’s a really important part [Student, 
focus-group interview]

I’m the type of person who will try to make the best of my situation and 
learn no matter what. I entered patient navigation with little expectation 
and an open mind so I feel I got a lot out of it. And I don’t know how 
to train students to do that part. But when I heard people complain, I 
wondered if it was actually bad or if it was because they weren’t opened 
to the experience. [Student, focus-group interview]
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electronic health record (EHR), allowing them to further develop informatics and infor-
mation technology skills. Mentors and students believed these experiences could provide 
essential skills for future physicians.

Valuable experiences were described as those in which students were integrated into 
team processes and assigned independent tasks, such as home visits, follow-up telephone 
calls, identification of community-based resources, and assisting patients in overcoming 
barriers. While these positive perceptions tended to be facilitators of success and continued 
site participation, negative perceptions acted as a barrier. Students described experiences 
where they primarily shadowed providers, completed repetitive tasks, or had limited auton-
omy or engagement, which limited the perceived educational benefit.

Table 4   (continued)

Themes Representative quotations

Working relationship between 
school, site, and students

We’re going into our third year. In the first year, we thought—‘We’ll 
build this as we go,’ and it was fun. We were having students work 
with high-risk patients who require alot of time and energy. The first 
couple months were bumpy until we had a rhythm and figured out how 
they could help us. Some students were not sure how they could help 
patients. We needed to give them guidance. Once we got things rolling, 
it improved. Mid-year, we asked students for feedback on what worked 
well, what didn’t, and how to improve the program. That was really 
great [Mentor, 1:1 interview]

My partner and I didn’t feel empowered in the beginning to say anything 
due to lack of autonomy. It was a huge barrier because we weren’t really 
getting much out of it since we weren’t doing much. But the realization 
that we could give feedback and suggestions took us down an improved 
avenue for a better experience [Student, focus-group interview]

Continuity The schedule is the most handicapped part of the program. [Students] 
changed their days alot as things kept coming up. ‘This [session] is 
scratched out. How are we getting your days in for this month if you 
can’t come that day?’ Their schedules are tight. If you can’t come this 
day, you try to find another day. It was challenging [Mentor, 1:1 inter-
view]

They were here from 1 to 5 pm, which was not an opportune time to be 
there for the consult to see the patient. That timeframe while they were 
here in the rehab hospital [was] the time when patients are going to 
therapy and they’re focused on their therapy, and they’re exhausted. A 
lot of them didn’t want to be interrupted. But some of them did. It was 
a difficult time for the students to actually develop a rapport because 
they were seeing them [briefly]. Additionally, the patient [could be] 
discharged to home before the students came back for a return visit. So 
we had to revamp and have the student make a follow-up phone call to 
see how it’s going [Mentor, 1:1 interview]

The set day and time that we had to go [was the biggest challenge]. I went 
every other Tuesday and you could only see so much of your patients 
those days. But I don’t think there’s a way I could have gone other times 
because of the schedule. It’s hard when you have other things going on. 
I missed a lot about my patients because I was only there every other 
week [Student, focus-group interview]



711A practical guide for implementing and maintaining value‑added…

1 3

Value added from student work (n = 177, 24%)

At many sites, students and mentors believed the students extended the work of the site and 
added value to patient care. Participants commented that students provided psycho-social 
support to patients, “lightened” [mentor] the workload of care teams, and provided a “fresh 
pair of eyes” [mentor]. They added value by identifying additional community resources, 
providing education, and addressing patient barriers. Table 3 provides activities performed 
by students. Mentors often felt invigorated after working with students, but this was not 
always the case. At sites where mostly shadowing occurred, neither students nor mentors 
found the program to be useful. Additionally, there was often a disconnect between student 
expectations of what they should be doing, and the work they actually performed. Some 
students expected to “save the lives of patients,” but their work in educating patients or 
identification of community-based resources was often perceived as of little value.

Mentor time and site capacity (n = 128, 17%)

Mentor time and site capacity for student work were both facilitators and barriers to suc-
cess. While students perceived mentors who worked with them as an educational benefit, 
several mentors believed one of the biggest barriers was that the program could become 
an “add-on” to daily work. Some mentors spent up to 4 h preparing for sessions, and also 
spent time during each session on patient selection and discussion of patient profiles with 
students. Clinical space and resources were also challenges, as mentors often had to locate 
empty desks or telephones for student use. Other factors, such as implementation of a new 
EHR, lack of staffing, funding, and structural changes of the location, affected the site’s 
ability to maintain the program. Several sites withdrew due to anticipated implementation 
of a new EHR and increased workload expectation for mentors.

Student engagement (n = 60, 8%)

An influential factor in the program’s success was student engagement, which varied sig-
nificantly across and within sites. Fully-engaged students were able to proactively problem 
solve and assist patients and recognize the work they were performing as a learning oppor-
tunity. While engagement was viewed as a facilitator, modest student engagement was a 
barrier to success. The reasons for limited engagement were varied. Data indicated some 
students had difficulty understanding the applicability of the program to their future careers 
and felt underqualified for the role. Others needed encouragement or prompting to under-
stand how to assist patients to overcome barriers. To improve the degree of engagement, 
students needed training at the site. Table 3 provides core elements of training that students 
needed to be successful, along with knowledge of essential resources for their roles. A pri-
mary reason several sites withdrew from the program was mentors’ frustration and result-
ant increased workload when students demonstrated limited engagement or motivation to 
contribute to patient-centered activities.

Working relationship between school, site, and students (n = 51, 7%)

Logistically, the relationship between the school, sites, and students required ongoing 
communication, collaboration, and problem-solving for programmatic improvement. In 
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particular, the school and sites increasingly recognized the need for ongoing communica-
tion, collaboration, and sharing of ideas across sites related to best practices to ensure most-
optimal conditions were created for learning and patient care. Through observation and 
participants’ comments, many sites encountered challenges that needed to be addressed in 
the short term to achieve success. The need for a continuous improvement cycle to address 
and prevent issues was identified as critical. Mentors described monthly check-ins and 
yearly “retreats” by the school as vital to making improvements and important to building 
a network between mentors. Students described critical improvements at the school level, 
such as improving students’ introduction to the program, setting up realistic expectations, 
and creating resources and guides. As such, program leadership sought student and mentor 
assistance to improve resources, guides, and student training. The program also relied on 
student and mentor feedback to continuously improve experiences.

Continuity (n = 28, 4%)

Continuity of navigation for students’ work was an influential factor in the program’s suc-
cess. Even though students had specific bi-weekly afternoon sessions scheduled for patient 
navigation, it was not unusual for events such as examinations, holidays, or other class 
events to disrupt regular participation. This discontinuity was identified as a hindrance to 
team integration and opportunities to contribute to patients and clinics as a whole. How-
ever, several sites noted improved continuity of care when students followed up with 
patients outside of scheduled days.

Outcomes Key Drivers (Priority Areas) 

Solicit student input regarding interests/career path; seek to assign based on data  
Educate and remind students about goals/objec�ves of the curriculum   
Encourage students to explore areas outside their comfort zone  
Ins�tute mid-year review to iden�fy lackluster engagement; provide feedback 
Prepare/encourage mentors to engage students in ac�ve learning 
Include students in the pa�ent selec�on process  

Locate addi�onal areas with available space and telephones  
Discuss mentors’ roles and educational roles with system leaders 
Develop online , mobile-friendly website that encompasses community resources 
and educa�onal tools  to facilitate student work 

Interven�ons 

Design early exposure to pa�ents and clinical care, limi�ng observa�on  
When observing tasks, provide prompts to observe in a structured manner  
Expose students early in using EHR to accelerate their integra�on into processes  
Facilitate awareness of resource availability and �me spent to acquire resources 
Provide educa�on on the shi� towards value-based care  
Encourage experiences outside the clinical site (for example, home visits or 
mee�ngs with pa�ents between appointments) 

Develop point of contact  at medical school (e.g. pa�ent navigator coordinator) 
Hold yearly collabora�ve retreats with site mentors, students, educa�on team  
Facilitate connec�ons between sites and health systems to share best prac�ces 
Share course/exam schedule with site mentors  
Provide clear expecta�ons to students and mentors  
Organize a student interest group  

Proac�vely schedule student visits during �mes that limit barriers (e.g. exam days)   
Addi�onal contact for pa�ent popula�on  
Consider scheduling home visits between clinical appointments  

Re-frame student roles from tradi�onal observers to “extenders” of clinic work  
Embrace student work to be coaches for pa�ents, or extenders of communica�on 
Align student work with  clinical care needs  
Celebrate successes of students’ work in clinics and medical school 

Proximal Outcome: 
Successfully integrated 
value-added clinical systems 
learning roles for medical 
students that promote 
educa�on and poten�al for 
student work to add value to 
pa�ent care. 

Distal Outcome: 
Achievement of the Triple 
Aim – improved health for 
pa�ent popula�ons, pa�ent 
experience, with reduced 
healthcare costs. 

Educa�onal Value for Students 

Con�nuity of Care for Student Work 

Working Rela�onships Between 
School, Site, and Students 

Value Added to Pa�ent Care 

Student Engagement and Ini�a�ve  

Mentor Time and Clinic Capacity 

Fig. 1   Key-Driver diagram of outcomes, priority areas, and potential strategies for implementing value-
added clinical systems learning roles for students in medical schools. The figure demonstrates the relation-
ships between the outcomes (proximal and distal), “key driver” factors, and the potential interventions that 
could potentially influence the key drivers
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Discussion

In this study, we identified facilitators and barriers to implementing and maintaining a pro-
gram that integrates students into value-added clinical systems learning roles as they learn 
health systems science (HSS) competencies. After program implementation, 17 of 36 sites 
continued, 8 sites modified, and 11 withdrew from the program. The majority of sites that 
withdrew from the program were in other health systems or community-based hospitals 
rather than affiliated with our Academic Health Center. Using the Diffusion of Innova-
tions lens allowed us to consider the facilitators and barriers that may have led to these 
results (Rogers 2003). In particular, we identified barriers such as limited student engage-
ment, limited value added to care from student’s perspective, mentor time and site capacity, 
underdeveloped resources of either the school or site to make continuous improvements, 
and continuity of experiences for students. Most importantly, we identified five key strate-
gies for other health professional schools to consider when implementing similar programs 
(see Table  5): integrate students into interprofessional care teams to allow for authentic 
interaction, ensure students are aware of site functionality and their role within team, pro-
vide students the opportunity to add value to the clinical sites rather than observe, provide 
students opportunities for continuity with patients and providers at each site, and develop a 
proactive continuous quality improvement process between curriculum, students, and men-
tors. We believe this study provides a useful window into key factors necessary for medical 
schools to develop and sustain sites within and, in particular, outside of Academic Health 
Centers.

As care delivery and medical education undergo significant reform, medical students 
can learn about and contribute to health systems by participating in activities that add value 
(Lin et al. 2015). Our study suggests that value-added clinical systems roles have the poten-
tial to bridge classroom-based learning of HSS and clinical science with hands-on, patient-
centered experiences in the setting of evolving care delivery and medical education reform 
(Gonzalo et al. 2017b; Lucey 2013). These roles are increasingly being described in the 
literature, but practical factors to consider during implementation and maintenance have 
not been well delineated (Curry 2014; Gonzalo et al. 2014, 2017c; Gonzalo 2017; Lin et al. 
2015). We believe this study can guide other health professional schools developing similar 
programs with similar goals. This study defined practical aspects, such as site orientation 
and continued training for students, along with resources students need to be successful. It 
also identified patients best suited for student work.

An important finding in this study relates to the influential contribution of student 
engagement and initiative to sustain such a program. Student engagement has been 

Table 5   Top five key features for successful implementation of value-added clinical systems learning roles 
for medical students

1. Integrate students into interprofessional care teams to allow for interaction with work and processes
2. Ensure students are aware of site functionality and their role within team
3. Provide students the opportunity to be active, “value-added” participants in the clinical site rather than 

just observers
4. Provide students the opportunity to have a high degree of continuity within the clinical site and with 

patients
5. Develop a proactive continuous quality improvement process between curriculum, students, and mentors
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identified as a rate-limiting factor in educational innovations, particularly during a time 
when undergraduate medical education programs are rapidly transforming to prepare 
systems-ready physicians (Gonzalo et al. 2017; Irby 2011; Lucey 2013; Skochelak 2010). 
Historically, student characteristics that can predict student engagement and performance 
have revealed that those who perform better on preclinical science coursework tend to be 
“narrower in interests, less adaptable, less articulate, and less comfortable in personal rela-
tionships” (Gough 1978). More recently, recommendations have been made by the Asso-
ciation of American Medical Colleges to shift the principal emphasis for admissions away 
from undergraduate science preparation to a more holistic approach, including students’ 
commitment to service, cultural sensitivity, and interpersonal skills (Witzburg and Sond-
heimer 2013). This historical context may, in part, provide insight into the variable degree 
of student engagement. Success in the patient navigator role depends on students taking 
an active role, applying interpersonal communication skills, and committing themselves 
to the patients and the care team, all in the face of curriculum-based priorities. Going for-
ward, it remains to be seen if these challenges to student engagement can be successfully 
addressed. This includes attention to system issues, such as high-stakes board examinations 
that currently de-prioritize HSS competencies. Additionally, future studies should evalu-
ate the consequences, good or bad, of placing students into value-added clinical systems 
learning roles early in medical school. These roles expose students to challenging systems 
issues early in their career that they would have previously only encountered in clerkships 
or residency training.

We propose that educational and clinical value go hand-in-hand, and medical schools 
and sites must work together to create experiences for students that achieve both goals. Our 
data suggest that there are strategies for enhancing educational value, including encourag-
ing experiences outside of clinical sites, such as home visits, or ensuring students receive 
oral/written feedback throughout the program. In return, students must be able to provide 
value to sites (Gonzalo et al. 2017d). Interventions to foster student value include refram-
ing student roles as “extenders” of clinic work and clinical care needs. To achieve this goal, 
medical schools need to create meaningful curricular space and priority for students to take 
advantage of opportunities for continuity with mentors and patients. Schools and sites need 
to collaborate on partnerships built on shared goals and objectives that can accommodate 
inevitable disruptions and changes while developing a shared investment in education and 
patient outcomes. We have identified some of the key drivers that need to inform these 
relationships.

This study has several limitations. First, services provided within sites were varied, 
and all sites were geographically located in south-central Pennsylvania, potentially limit-
ing generalizability to other site types and regions. Second, while we purposely conducted 
focus-group interviews with students in each of four clinical site types, participating stu-
dents were volunteers, raising the possibility of selection bias. Lastly, data used in this 
study were from the first 2 years of the program, and longer-term outcomes were not avail-
able. However, we believe these findings are an important starting point for understanding 
how to develop and implement such a program.

In conclusion, our results identified facilitators, barriers, strategies, and best practices 
for implementing and maintaining value-added clinical systems learning roles. We believe 
that understanding these elements is critical to sustaining a community-based program 
such as this. Factors relating to students, including their engagement and perceived educa-
tional benefits, and those relating to sites, including the value added to clinical care, acted 
as either facilitators or barriers depending on context. In addition, mentors identified bar-
riers that affected their ability to provide effective oversight for students, including time, 
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students’ schedules, clinical capacity, and space availability. We believe that value-added 
clinical systems learning roles will be key to addressing the challenge of educating sys-
tems-ready physicians in the 21st-century, and that data from studies like this one will be 
important for developing and sustaining effective programs.
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Appendix 1: representative field site questions and prompts

Questions for medical students during visit:

1.	 What is your typical schedule?

a.	 Arrival time/leave time
b.	 Home visits, phone calls

2.	 How long do you work with patients?
3.	 Do you document in the EHR?
4.	 What did you learn during patient navigation?
5.	 Do you complete any additional activities during navigation days?
6.	 Do you have any suggestions on improvements in regards to navigation?

Questions for site mentors during visit:

1.	 Do you have any questions in regards to program expectations?
2.	 Should we provide any additional training or resources to the students?

a.	 Resource lists, guidelines, etc.

3.	 What were the barriers you experienced in developing or implementing this program at 
your site?

b.	 Schedule, engagement

4.	 How long did it take to orient the students?
5.	 How has patient navigation affected your work?
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Appendix 2: student patient navigator focus‑group interview guide

1.	 Implementation stage questions:

a.	 What are your experiences so far with the student PN program?

1.	 Probe: How would you describe your experience?
2.	 Probe: (If they did not indicate any positive aspects), what was the most positive 

aspects of PN?
3.	 Probe: What factors facilitated those positive aspects?
4.	 Probe: (If they did not indicate any barriers or negative aspects), what were 

factors specific to your site that may have negatively impacted your learning as 
a PN?

5.	 Probe: What are the features of the student patient navigator program in your 
site that make it successful?

6.	 Probe: In thinking of your class as a whole—based on what you heard and 
your own experiences, what are barriers that may have negatively impacted the 
program as a whole?

7.	 Probe: For those barriers that you described, how were these addressed?

b.	 Tell me about expectations of your role.

1.	 Probe: What were the expectations of you? Were they clear?
2.	 Probe: What was a typical day/experience?

c.	 What about the patients at your PN site?

1.	 Probe: Which patients did you work with?

d.	 Describe the mentoring at your site.

1.	 Probe: Who were the mentors at your site?
2.	 Probe: How did this mentoring relationship work best?
3.	 Probe: How were the mentors influential to your experience in patient naviga-

tion?

e.	 Think about things you needed to know to do your job as a patient navigator.

1.	 Probe: Thinking about your few first experiences in patient navigation, what 
knowledge/skills do you think helped you navigate your patient?

2.	 Probe: What kind of knowledge/skills would have facilitated even more?
3.	 Probe: What resources did you use during your navigation experience?

How did you access them?
What resources would you have found useful?

4.	 Probe: How long was the time frame for working with any one individual 
patient? What is optimal?
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f.	 What barriers did you experience in the implementation of the patient navigation 
program?

2.	 Value From the Student Patient Navigator Program (to the site, to the stakeholders, to 
education)

a.	 What value did you bring to your clinical site or program during the navigation 
program?

1.	 Probe: How were you able to extend the work of the clinic?
2.	 Probe: Tell me about how you helped to improve patient outcomes?
3.	 Probe: Please describe the learning that occurred through the patient navigator 

program (either for the students, patients, or the clinic).
4.	 Probe: If you were to put a value on the job you performed, how would you 

describe that value?

b.	 Which patients in the clinic benefitted most from having a student assigned to them 
in the role of patient navigators?

1.	 Probe: Which patients? Why do you think those patients benefitted?

3.	 Closing

a.	 Please add any additional comments about the patient navigator program or the 
best practices that other programs should use to build their program.

Appendix 3: representative site mentor interview questions and guide

1.	 Implementation stage questions

a.	 How would you describe your experiences so far with the student PN program?
b.	 When you reflect on your implementation of the patient navigator program at your 

site, what were the barriers when you were implementing the program?

2.	 Maintenance stage

a.	 Is your clinical site/program continuing in the student patient navigator program? 
What, if any, factors/issues were involved with the decision to continue or not con-
tinue the program?

b.	 Are there any rewards or positive responses that have been realized through the 
program?

c.	 Any negative outcomes from the program?
d.	 Thinking about your original implementation of the PN program, I’m interested in 

how you have modified the program to work optimally at your site.
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	 1.	 Probe: Were there tasks/activities that you anticipated students could do at 
the start of the program that they ended up not being able to?

a.	 If so, tell me about those tasks and reasons you think they were unable 
to do them.

	 ii.	 Probe: Likewise, were there tasks/activities students that you did not 
anticipate student being able to do that they could do? How did the 
students advance from the beginning of the year?

a.	 If so, tell me about those tasks and reasons you think they were unable 
to do them.

3.	 Value from the student patient navigator program (to the site, to the stakeholders, to 
education)

a.	 During an average session where medical students were serving in a patient naviga-
tor role in your clinic/program, how much time did it take to work with the students: 
________

b.	 What value did the students bring to your clinical site or program during the naviga-
tion program, if any?

1.	 Probe: How did students extend the work of the clinic, if any?
2.	 Probe: How did they help to improve patient outcomes, if any?
3.	 Probe: If you were to put a value on the job performed by students, how would 

you describe that value?

a.	 Dollar value? Other value?

4.	 Probe: As you think about the patients in your clinic that were part of the stu-
dent patient navigator program, what types of patients benefitted most from 
having a student assigned to them as a patient navigator? What challenges were 
these patients experiencing?

4.	 Closing

a.	 Do you have any advice or comments for us as we develop our program of 
systems-based practice for medical students?
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