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Abstract: Senior population health often is underrepresented in curricula for medical and allied health
students. Furthermore, entrenched and dense curricular schedules preclude interprofessional teams
from clinical experiences related to senior population health. Community service learning potentially
offers the opportunity to engage interprofessional students with a panel of older adults to assess
health promotion metrics over time. To test this educational concept, we created Health Ambassador
Teams for Seniors, also known as HATS. Utilizing a telehealth platform, interprofessional student
teams were tasked with older adult wellness promotion. The annual Medicare wellness exam served
as a template for patient encounters which was enhanced with key elements of geriatric assessment
such as gait and balance, cognition, and functional evaluations. The objective was to have dyads of
interprofessional students conduct telehealth visits and gather healthcare data to be used for serial
patient encounters and track functional trajectories over time. As a proof of concept, pilot telehealth
encounters with medical, physical therapy, nursing and occupational therapy students revealed
that data on older adult functional performances such as gait speed, Timed Up and Go test (TUG),
and Mini-Cog test could be acquired through telehealth. Equally importantly, trainees received
diverse feedback from faculty, peers and volunteer patients. A Research Electronic Data Capture
(REDCap) data repository allows trainees to track patient trends relative to their health promotion
recommendations as well as handoff their patient panel to the next set of trainees. The HATS program
promises to strengthen the Geriatric Workforce, especially with senior population health.

Keywords: community service learning; older adult population health; telehealth; geriatric
assessment

1. Introduction
1.1. Community-Based Service Learning

With changing health care complexity in the United States and globally, more allied
health and medical schools look to high impact experiences such as community-service or
service-learning to address student-centered curriculum [1–8]. Community-based service
learning (CSL) provides a curricular avenue to strengthen student learning, civic respon-
sibility, professionalism and sense of community [9,10]. CSL programs often circumvent
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the limitations of time and space associated with direct clinical placements of medical and
allied health profession trainees. Such programs give the trainees opportunities to interact
with a range of educators and patients, potentially enhancing education around social
determinants of health [10–13].

The CSL programs also provide a reciprocal partnership between the academic in-
stitutions and community members [14]. Although limited data is available on how
service-learning impacts communities, current programs often address medical needs of
under-resourced populations [2,15,16]. Many programs report highly positive experiences
among community members interacting with students and educators in medical education
programs [7,17–20].

While community service-learning can help fill gaps in underserved populations, it can
be a vehicle to train and better prepare health care professional students’ in Geriatrics. With
the rapid and steady rise of older adult populations [21], non-specialized care providers
will have an increasing percentage of patients who are 65 years old and older. Some medical
schools have community–based older adult encounters, but none of these are designed to
promote the health of the older adult volunteer [5,22]. Another gap and opportunity of
community service programs is to inculcate learning about interprofessional teams [4].

1.2. Project Rationale

The number of older adults is steadily growing and necessitates a healthcare workforce
that can competently care for a population that acquires more chronic conditions and
functional limitations over time [23,24]. With this population growth, the demand for
Geriatricians is expected to increase 45% by the year 2025, yet the emerging number of
Geriatricians throughout the country does not match this expected growth [25]. The number
of Geriatricians in America actually decreased from 10,270 in 2000 to 8502 in 2010 [26].
Given the shortage of global geriatric expertise, current educational efforts seek to better
train the primary care workforce in older adult health care [27]. Geriatric principles of care
can prevent functional decline, better align health care with what matters to older adults,
and substantially reduce health care costs [24]. Thus, strengthening geriatrics knowledge
among the next generation of health care workers is an important goal [27].

The key competencies for designing a geriatric educational intervention include
knowledge and appreciation of older adult’s functional status in addition to medical
issues [28]. Health care workers commonly think in terms of chronic conditions rather than
geriatric syndromes such as falls, failure to thrive, and frailty [29–31]. Additionally, they
frequently focus on curing disease rather than points in time appropriate for palliative
care [24,31]. To enhance medical trainee’s knowledge and attitudes about older adult care,
a program like Health Ambassadors Teams for Seniors (HATS) can introduce students to
the full spectrum of elderly health status ranging from healthy to terminally ill older adults.
Equally important, the HATS program can hone student communication skills with other
health care providers. This inter-relationship is essential to multidisciplinary teams so they
may properly execute Comprehensive Geriatric Assessments (CGA). Finally, the HATS
program provides a new service to older adults, driven by the geriatrics expertise of faculty
mentors. Through scripted protocols, student teams generate geriatric assessments that
can be communicated to primary care providers so they can address previously unfounded
problems. Indeed, geriatric assessments often unearths 2–3 new problems that are not
detected in usual health care [32].

2. Methods
2.1. HATS Protocol

The Health Ambassador Teams for Seniors (HATS) program adapts telehealth encoun-
ters for older adults with interprofessional student teams tasked with assessing cognitive,
psychological, and physical function of their patients. A workgroup of interprofessional
faculty and students teamed together to review and adapt the Annual Wellness Exam
(AWE) [33] protocol for telehealth assessments and incorporated Age-Friendly Healthcare
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framework of the Geriatric 4Ms (What Matters, Mentation, Mobility, and Medications) into
the protocol [28]. The modified Medicare Annual Wellness Exam was developed for an
interprofessional team of students as a scripted assessment to be performed on volunteer
older adults through Zoom meetings. The list of assessments aligned with the Geriatric
4M’s are presented in Table 1.

Table 1. Assessments during HATS visit as aligned with Geriatric 4Ms.

Geriatric 4M’s Tests Utilized in Assessment

What Matters

(1) Questions on patient priorities for health and daily activities of
living (e.g., “What would you like us to know about you?”,

“What matters most to you about your health?”) [28]
(2) Functional ability and quality of life through the Katz

Activities of Daily Living (ADLs) and Lawton-Brody
Instrumental Activities of Daily Living (IADLs) [34]

Medications Medication reconciliation accompanied by cross-screening with
Beer’s Criteria for potentially inappropriate medications [35]

Mentation Patient Health Questionnaire (PHQ-2) questionnaire for
depression [28,36], Mini-Cog for cognitive impairment [37]

Mobility
(1) Timed-Up and Go (TUG) test [38],

(2) Five-times sit-to-stand (5xSTS) [39], or
(3) Four-stage balance test (FSBT) to measure fall risk [40]

2.2. Structured Patient Visits and Instruction

The first priority of creating the HATS program was to generate a cadre of older
adult volunteers. To do so, we enlisted community–based professionals associated with
the medical and allied health departments of the university. These professionals conduct
home visits and are able to recruit patient volunteers. This arrangement provides a patient
panel for the training program with a range of functional impairments either cognitively,
physically, or both. The advantage of recruitment by a community–based healthcare
professional is that a health professional can facilitate a telehealth visit with the older adult
while they are conducting a home visit. The logistics of aligning student teams with a
visiting home health professional and their patients requires some administrative effort
towards the scheduling process. To further expand the cadre of volunteer patients the
HATS program used advertisements and word of mouth referrals to enhance the range of
volunteers from functionally impaired to functionally intact older adults.

Inclusion criteria for older adult volunteers includes any community dwelling 65 years
or older adult with 2 or more chronic conditions, able and willing to communicate via
telehealth, English-speaking, and non-terminal. Exclusion criteria for the program includes
those who have no underslying conditions (are healthy) or are terminally ill, non-English
speaking, have unresolved pain, currently reside in nursing home/hospice or, are unwilling
to participate in telehealth. Because of ease and familiarity, the Zoom format was chosen for
performing all telehealth visits, with telephone contact reserved as a backup. Home health
agencies involved in this work would identify potential clients, obtain consent from the
older adults, and connect them to the HATS program logistics team. Based on older adult
availability and student/faculty schedule, the telehealth visit would be scheduled. A home
health aide from the community-based health care agency is present during telehealth
visits to assist the older adults with technical issues.

Training materials were developed to introduce interprofessional student teams to
the AWE and how to professionally conduct the exam through telehealth. Student teams
were formed in pairs of students, each from a different health discipline. They were
instructed to conduct an AWE on each other to familiarize themselves with the protocol.
Once prepared, the student teams engaged with an older adult volunteer and split the
interview with one student starting the AWE and then handing off the AWE to the other
student midway in the process. The students summarized their assessments for the older
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adult and inquired as to whether the older adult volunteer wanted a report sent to their
primary care doctor. Students were asked to formulate an assessment and plan for each
patient using the Geriatric 4Ms of What Matters, Medications, Mentation, and Mobility [28].
They wrote the assessment and plan from their AWE and presented it to a faculty member
for review and suggestions. The students were asked to back up their plan with evidence-
based medicine and citations from the medical literature, especially from large randomized
controlled trials.

In addition to constructing a geriatric assessment and plan for each patient, trainees
were asked to input data about health values from each patient such as vital signs, gait
speed or TUG, cognitive screens and other elements from the AWE. These data were stored
in a secure web-based repository called REDCap for future population health analyses and
program impact.

Trainees were asked to create a communication plan with their volunteer patients and
identify health promotion plans, methods of engagement, and adherence. In this sense, the
student teams act as health coaches or ambassadors for health promotion.

Debriefings: Faculty-student team discussions followed the AWE and periodic fol-
low ups with the patients. During these sessions, students had a 360-degree evaluation
that included self-evaluation, peer assessment, and faculty input. Over time, as patient
panels accrue, additional meetings were scheduled to evaluate how well student teams
are influencing the health metrics of their patients. These metrics included changes such
as the average number of steps patients take weekly, the percent of patients engaged in
twice weekly resistance training, average systolic blood pressure, gait speed and other
metrics such as fall rates. As the program matures, student teams will be able to compare
each other’s patient panel metrics and determine which team is most effective in health
promotion.

During the debriefings, student teams discussed the advantages and the disadvantages
of using telehealth, differentiate between telehealth and telemedicine, and discuss the
telepresenters’ role. Throughout the program, the students analyzed the strengths and
limitations of patient care via telehealth. Following the telehealth visit, students and older
adults are asked to complete a feedback survey on their experience with telehealth via
Qualtrics or paper-based surveys.

3. Results
3.1. Proof of Concept

This educational pilot produced both unexpected and expected results. The project’s
proof of concept was fulfilled in that student teams were successfully paired with function-
ally impaired older adult volunteers living in the community. Unexpected findings include
the facilitation of telehealth encounters with community–based direct care workers who
perform home visits. This result contrasts with usual clinical training practices of utilizing
university rather than community-based personnel for medical education. Although we
did not conduct a formal qualitative analysis of direct care worker attitudes about HATS,
most of the feedback was highly positive and the health care workers thought that their
clients (patients) benefited from the experience as did they. An additional unexpected
finding was the turnover of direct health care workers in the community setting, potentially
associated with the pandemic. We note nearly 25% primary care provider turnover in
some of our clinical training sites since the local COVID-19 surge of early 2021, thus it
is not surprising that allied health professions experience similar turnover, either due to
retirements or change of health system affiliation.

3.2. Feedback Surveys for Older Adults Were Well Received

HATS program was launched in spring 2021 and has completed 9 HATS visits during
the initial proof-of-concept phase of the program. Based on this success the program
anticipates 4 HATS visits scheduled weekly during its implementation phase. A paper-
based survey was provided to each older adult following the visit that asked qualitative
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questions on their attitude towards telehealth and specific interactions with students
throughout this experience. Out of 9 visits, 8 older adults completed the surveys. A
summary of the survey results is presented in Figure 1. There were 6 questions based on a
5-point Likert scale ranging from “strongly agree” to “strongly disagree”. Additionally,
2 descriptive questions were asked, the first being “Please tell us what went well during
this visit” and the second being “Please tell us where we can improve for future visits”. All
8 older adults liked/enjoyed their telehealth encounters and did not suggest any areas for
improvement.
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3.3. Strengths and Weakness of the HATS Program

The HATS program was launched as a learning activity for students but as more visits
have been set up, the program unexpectedly transformed into a crucial community-service
learning opportunity. Additional home health agencies have become involved and the
program has reached several rural areas of North Dakota in addition to the urban based
program. The biggest strength of this work is the inclusion of inter-professional teamwork
as uniquely applied to a telehealth setting. The other strength includes inclusion of Age-
Friendly and Geriatric 4Ms education at an early stage for various healthcare trainees.
However, as with any project, this work also has its weaknesses. These include exclusion
of patients living alone or at skilled nursing facilities, inaccessibility to some populations in
rural setting due to poor internet access, and the lack of computers or long-distance travel
for home health aides. Additionally, the project entails prospective observation and while
we are able to track functional trajectories over time with enrolled older adults, we do
not have a control “non-telehealth” group to see if this innovative telehealth intervention
changed the functional trajectory of older adults over time as compared to an in-person
intervention.

Because the HATS program engaged only English-speaking participants, this report
has a bias that needs to be addressed in future studies that include older adults who
speak English as their second language or non-English speakers. Our past experience with
getting interpreters for telehealth is a consistent barrier in terms of cost and availability.
Additionally, noted is the under-representation of Native Americans in this project even
though 8% of the project’s catchment is populated by different tribal nationalities, several
of which may have cultural preferences and concerns about telehealth, especially within
multi-generational households.

Although we find that the HATS program is both feasible and well received by both
older adults and students, we recognize the biases and limitations of a pilot sample size for
both quantitative and qualitative data. One of the clear biases was older adult recruitment
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which relied upon proprietary home health agencies and family members of faculty. Thus,
building a registry of older adult volunteers will need more expansive efforts particularly
directed towards under resourced populations, including refugees. The lack of PTSD
assessments in our protocol may miss key elements of the AWE regarding veteran and new
citizen participants, both which have higher PTSD levels than the population at large [41].

4. Discussion
4.1. HATS Assessment Protocol

The key result of this interprofessional collaborative is the successful creation of a
community service- based program called Health Ambassador Teams for Seniors (HATS).
The new program fills an education gap on how to assess and manage the older adult
patient population. The program was originally conceptualized with student teams con-
ducting visits at older adult homes, however, the pandemic shifted patient encounters to a
telehealth platform. One objective of this program is to enhance history taking skills and
obtain feedback from peers, faculty, and volunteer patients. For pre-clinical trainees this
format provides a real rather than simulated patient care experience before they embark on
clinical rotations. The patient encounter is structured around an annual wellness exam that
includes key geriatric assessments such as memory and balance evaluations. Both of these
physical exam elements are rarely practiced in usual clinical encounters with patients, thus
older adults are introduced to new methods of evaluating their health status such as risk
for falls and memory loss.

The educational experience has two major components: (i) clinical encounters with
older adult volunteers and (ii) data collection and assessment of health trends among
the population of older adult participants. Various Public Health Competencies (PHC)
are linked to the students’ collection of health metrics through their patient encounters.
PHC1 is understanding how to use biostatistics for better health outcomes [42]. As an
example related to this project, students track the percentage of their patients who meet
systolic blood pressure values advocated by the Systolic Blood Pressure Intervention Trial
(SPRINT) study [43]. PHC2 entails epidemiology whereby students assess and evaluate
population trends in chronic conditions and geriatric syndromes [42]. For example, for
each patient panel assigned, students need to track the number of falls and falls with injury
amongst their older adult population. PHC3 embraces environmental influences on health.
Both the home and telehealth visits provide an opportunity for students to evaluate the
home environment, especially for safety and fall risk assessment. PHC4 entails health
policy and management [42]. This competency is cultivated in the program by student
teams examining local programs for older adults such as Stepping On, Bone Builders and
other evidence-based health promotion community programs [44,45]. They also explore
internet-based resources for older adult health promotion via the State of North Dakota
website, ndc3.org (last accessed on 23 September 2021), which aligns older adults with
health promotion programs in their area. PHC5 examines how social, behavioral, and
cultural matters contribute to public health issues among older adults [42]. During the
patient encounters, students learn about social support systems for older adults and how
each patient’s social network is structured, or not.

Some of the ways that the HATS program intends to deliver population health com-
petencies include student collaborations to envision improved health of patients and
evidence—based methods for empowering them to make healthy decisions (Figure 2).
Furthermore, the program fosters interprofessional teams and competencies linked to
interprofessional education.

ndc3.org
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4.2. IPE Competencies

The four main competencies of interprofessional education introduced by the Inter-
professional Education Collaborative’s (IPEC) most recent report [47] are:

1. Work with individuals of other professions to maintain a climate of mutual respect
and shared values.

2. Use the knowledge of one’s own role and those of other professions to appropriately
assess and address the health care needs of patients and to promote and advance the
health of populations.

3. Communicate with patients, families, communities, and professionals in health and
other fields in a responsive and responsible manner that supports a team approach
to the promotion and maintenance of health and the prevention and treatment of
disease.

4. Apply relationship-building values and the principles of team dynamics to perform
effectively in different team roles to plan, deliver and evaluate patient/population-
centered care and population health programs and policies that are safe, timely,
efficient, effective, and equitable.

The HATS program aims to effectively improve student abilities in each of the four
domains. By performing the Geriatric Annual Wellness Exam as an interprofessional cohort,
students work with each other in a manner that builds mutual respect (Competency 1).
By working together towards the common goal of providing a Personalized Prevention
Plan (PPP) each student uses the knowledge of their own role to assess the needs of the
geriatric participant and promote geriatric population health (Competency 2). Each student
participates in the generation of the older adult’s PPP, thus improving geriatric health
outcomes (Competency 3). Lastly, student teams ascertain the efficiency, effectiveness,
and equity of interprofessional patient/population-centered care, especially as they assess
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the impact of their efforts on stabilizing or improving older adult’s functional status
(Competency 4).

4.3. Health Disparities

One goal of the HATS program is to teach students about health disparities and
provide avenues to health equity solutions, particularly as they relate to aging. Recently, the
National Institute on Aging (NIA) developed a framework that emphasizes the importance
of further research into health disparities [48]. This framework organizes health disparities
and population-health differences into sociocultural, economic, behavioral, environmental,
and biological factors. Some specific examples of pertinent health disparities among older
adults include geographic disparities and racial disparities. The extension of the program
to rural and Native American regions will help diversify patient panels. Eventually, data
from the REDCap registry can be analyzed according to subpopulations to determine if
student teams are impacting the health metrics of under–resourced older adults.

Lastly, ageism is a prevalent issue that can result in decreased access to care and
negative health outcomes [49,50]. The HATS program will introduce health professional
students to the geriatric population earlier in their education. This early introduction may
help stymie ageism in tomorrow’s health care providers.

5. Conclusions

Given that only a fraction of older receive an annual wellness exam or a geriatric
assessment [51], the HATS program offers a new community service for the older adult
population that can potentially benefit health promotion amongst older adults while simul-
taneously honing the population health skills of medical trainees. Student team encounters
with older adult volunteers employ a template for an annual wellness exam modified
to include key elements of geriatric assessment such as gait and balance, cognition, and
functional evaluations. The program objectives include direct clinical experiences for inter-
professional teams, thus introducing students to Geriatrics, Health Promotion, Population
Health, Telemedicine and Interprofessional health care. The scope of competencies is
admittedly broad, but decidedly fills gaps in current educational offerings. Currently, few
if any medical training programs have trainees gather healthcare data to be used for serial
encounters with their patients so as to track their functional trajectories. Thus, for the
first time, trainees will have an opportunity to see how their health care plans “move the
needle” towards better functional outcomes in the aging population. An aspirational goal
of the HATS program is to improve student engagement with older adults and through
increased experiential knowledge become interested in Geriatrics and older adult health
care as specialists and future educators.

Author Contributions: C.S., D.S., M.F., C.M., M.W., J.H. and G.D.M. helped with study design,
implementation and structure patient visits. S.J., K.S. and M.D. helped develop HATS protocol. D.J.
helped develop study design, HATS protocol and manuscript writing. All authors have read and
agreed to the published version of the manuscript.

Funding: This study is sponsored by Dakota Geriatrics, a Geriatric Workforce Enhancement program.
Dakota Geriatrics is supported by funding from the Health Resources & Services Administration
(HRSA) of the U.S. Department of Health and Human Services (HHS) as part of an award totaling
3.75 M with 15% financed with nongovernmental sources. The contents are those of the author(s)
and do not necessarily represent the official views of, nor an endorsement by HRSA, HHS, or the U.S.
Government.

Institutional Review Board Statement: The protocol was approved by the Ethics Committee of
University of North Dakota Division of Research & Economic Development, Office of Research
Compliance & Ethics. IRB Project Number: IRB0003359.

Informed Consent Statement: Informed consent from all volunteer older adults to participate in
this protocol is obtained prior to visits.

Conflicts of Interest: The authors declare no conflict of interest.



Int. J. Environ. Res. Public Health 2021, 18, 10082 9 of 10

References
1. Averill, N.J.; Sallee, J.M.; Robinson, J.T.; McFarlin, J.M.; Montgomery, A.A.; Burkhardt, G.A.; Schulz-Burton, M.D.; Elam, C.L. A

First-Year Community-Based Service Learning Elective: Design, Implementation, and Reflection. Teach. Learn. Med. 2007, 19,
47–54. [CrossRef]

2. Buckner, A.V.; Ndjakani, Y.D.; Banks, B.; Blumenthal, D.S. Using Service-Learning to Teach Community Health: The Morehouse
School of Medicine Community Health Course. Acad. Med. 2010, 85, 1645–1651. [CrossRef] [PubMed]

3. Elam, C.L.; Musick, D.W.; Sauer, M.J.; Skelton, J. How we implemented a service-learning elective. Med. Teach. 2002, 24, 249–253.
[CrossRef] [PubMed]

4. Hunt, J.B.; Bonham, C.; Jones, L. Understanding the Goals of Service Learning and Community-Based Medical Education: A
Systematic Review. Acad. Med. 2011, 86, 246–251. [CrossRef] [PubMed]

5. Jefferson, A.L.; Cantwell, N.G.; Byerly, L.K.; Morhardt, D. Medical student education program in Alzheimer’s disease: The PAIRS
Program. BMC Med. Educ. 2012, 12, 80. [CrossRef] [PubMed]

6. Jones, K.; Blinkhorn, L.M.; Schumann, S.-A.; Reddy, S.T. Promoting Sustainable Community Service in the 4th Year of Medical
School: A Longitudinal Service-Learning Elective. Teach. Learn. Med. 2014, 26, 296–303. [CrossRef] [PubMed]

7. Long, J.A.; Lee, R.S.; Federico, S.; Battaglia, C.; Wong, S.; Earnest, M. Developing leadership and advocacy skills in medical
students through service learning. J. Public Health Manag. Pract. 2011, 17, 369–372. [CrossRef]

8. Stearns, J.A.; Stearns, M.A.; Glasser, M.; Londo, R.A. Illinois RMED: A comprehensive program to improve the supply of rural
family physicians. Fam. Med. 2000, 32, 5.

9. Felten, P.; Clayton, P.H. Service-learning. New Dir. Teach. Learn. 2011, 2011, 75–84. [CrossRef]
10. Stewart, T.; Wubbena, Z. An overview of infusing service-learning in medical education. Int. J. Med. Educ. 2014, 5, 147–156.

[CrossRef]
11. Bickerton, L.; Siegart, N.; Marquez, C. Medical Students Screen for Social Determinants of Health: A Service Learning Model to

Improve Health Equity. Primer 2020, 4, 27. [CrossRef] [PubMed]
12. De Los Santos, M.; McFarlin, C.D.; Martin, L. Interprofessional education and service learning: A model for the future of health

professions education. J. Interprof Care 2014, 28, 374–375. [CrossRef]
13. Meili, R.; Fuller, D.; Lydiate, J. Teaching social accountability by making the links: Qualitative evaluation of student experiences

in a service-learning project. Med. Teach. 2011, 33, 659–666. [CrossRef] [PubMed]
14. Cashman, S.B.; Seifer, S.D. Service-learning: An integral part of undergraduate public health. Am. J. Prev. Med. 2008, 35, 273–278.

[CrossRef] [PubMed]
15. Mayne, L.; Glascoff, M. Service Learning: Preparing a Healthcare Workforce for the Next Century. Nurse Educ. 2002, 27, 191–194.

[CrossRef] [PubMed]
16. Seifer, S.D. Service-learning: Community-campus partnerships for health professions education. Acad. Med. 1998, 73, 273–277.

[CrossRef]
17. Doucet, S.; Lauckner, H.; Wells, S. Patients’ Messages as Educators in an Interprofessional Health Education Program. J. Res.

Interprofessional Pract. Educ. 2013, 3. [CrossRef]
18. Eleazer, G.P.; Stewart, T.J.; Wieland, G.D.; Anderson, M.B.; Simpson, D.; Steering Committee of the National Evaluation of Senior

Mentor Programs. The national evaluation of senior mentor programs: Older adults in medical education. J. Am. Geriatr. Soc.
2009, 57, 321–326. [CrossRef]

19. Lucas, B.; Pearson, D. Patient perceptions of their role in undergraduate medical education within a primary care teaching
practice. Educ. Prim. Care 2012, 23, 277–285. [CrossRef]

20. Towle, A.; Bainbridge, L.; Godolphin, W.; Katz, A.; Kline, C.; Lown, B.; Madularu, I.; Solomon, P.; Thistlethwaite, J. Active patient
involvement in the education of health professionals: Active patient involvement in education. Med. Educ. 2010, 44, 64–74.
[CrossRef]

21. 2017 National Population Projections Tables: Main Series; The United States Census Bureau: Suitland, Suitland-Silver Hill, MD, USA,
2017.

22. Reilly, J.M.; Halle, A.; Resnik, C.; Teoh, J.; Williams, B.; Harris, P.; Segal-Gidan, F. Qualitative Analysis of an Inter-Professional,
In-Home, Community Geriatric Educational Training Program. Gerontol. Geriatr. Med. 2021, 7, 2333721421997203. [CrossRef]

23. Kuzuya, M. Era of geriatric medical challenges: Multimorbidity among older patients. Geriatr. Gerontol. Int. 2019, 19, 699–704.
[CrossRef] [PubMed]

24. Lester, P.E.; Dharmarajan, T.S.; Weinstein, E. The Looming Geriatrician Shortage: Ramifications and Solutions. J. Aging Health
2020, 32, 1052–1062. [CrossRef]

25. American Geriatrics Society. Geriatrics Workforce by the Numbers. 2018. Available online: https://www.americangeriatrics.org/
geriatrics-profession/about-geriatrics/geriatrics-workforce-numbers (accessed on 23 September 2021).

26. Lee, W.-C.; Sumaya, C.V. Geriatric Workforce Capacity: A Pending Crisis for Nursing Home Residents. Front. Public Health 2013,
1, 24. [CrossRef] [PubMed]

27. Callahan, K.E.; Tumosa, N.; Leipzig, R.M. Big ‘G’ and Little ‘g’ Geriatrics Education for Physicians. J. Am. Geriatr. Soc. 2017, 65,
2313–2317. [CrossRef]

http://doi.org/10.1080/10401330709336623
http://doi.org/10.1097/ACM.0b013e3181f08348
http://www.ncbi.nlm.nih.gov/pubmed/20881688
http://doi.org/10.1080/01421590220134079
http://www.ncbi.nlm.nih.gov/pubmed/12098411
http://doi.org/10.1097/ACM.0b013e3182046481
http://www.ncbi.nlm.nih.gov/pubmed/21169780
http://doi.org/10.1186/1472-6920-12-80
http://www.ncbi.nlm.nih.gov/pubmed/22906234
http://doi.org/10.1080/10401334.2014.911698
http://www.ncbi.nlm.nih.gov/pubmed/25010243
http://doi.org/10.1097/PHH.0b013e3182140c47
http://doi.org/10.1002/tl.470
http://doi.org/10.5116/ijme.53ae.c907
http://doi.org/10.22454/PRiMER.2020.225894
http://www.ncbi.nlm.nih.gov/pubmed/33111054
http://doi.org/10.3109/13561820.2014.889102
http://doi.org/10.3109/0142159X.2010.530308
http://www.ncbi.nlm.nih.gov/pubmed/21774654
http://doi.org/10.1016/j.amepre.2008.06.012
http://www.ncbi.nlm.nih.gov/pubmed/18692742
http://doi.org/10.1097/00006223-200207000-00014
http://www.ncbi.nlm.nih.gov/pubmed/12131818
http://doi.org/10.1097/00001888-199803000-00015
http://doi.org/10.22230/jripe.2013v3n1a98
http://doi.org/10.1111/j.1532-5415.2008.02100.x
http://doi.org/10.1080/14739879.2012.11494121
http://doi.org/10.1111/j.1365-2923.2009.03530.x
http://doi.org/10.1177/2333721421997203
http://doi.org/10.1111/ggi.13742
http://www.ncbi.nlm.nih.gov/pubmed/31397060
http://doi.org/10.1177/0898264319879325
https://www.americangeriatrics.org/geriatrics-profession/about-geriatrics/geriatrics-workforce-numbers
https://www.americangeriatrics.org/geriatrics-profession/about-geriatrics/geriatrics-workforce-numbers
http://doi.org/10.3389/fpubh.2013.00024
http://www.ncbi.nlm.nih.gov/pubmed/24350193
http://doi.org/10.1111/jgs.14996


Int. J. Environ. Res. Public Health 2021, 18, 10082 10 of 10

28. Institute for Healthcare Improvement. Age-Friendly Health Systems: Guide to Using the 4Ms in the Care of Older
Adults. 2020. Available online: http://www.ihi.org/Engage/Initiatives/Age-Friendly-Health-Systems/Documents/
IHIAgeFriendlyHealthSystems_GuidetoUsing4MsCare.pdf (accessed on 23 September 2021).

29. Bell, S.P.; Vasilevskis, E.; Saraf, A.A.; Ba, J.M.L.J.; Kripalani, S.; Mixon, A.S.; Schnelle, J.F.; Simmons, S.F. Geriatric Syndromes in
Hospitalized Older Adults Discharged to Skilled Nursing Facilities. J. Am. Geriatr. Soc. 2016, 64, 715–722. [CrossRef] [PubMed]

30. Inouye, S.K.; Studenski, S.; Tinetti, M.E.; Kuchel, G.A. Geriatric Syndromes: Clinical, Research, and Policy Implications of a Core
Geriatric Concept. J. Am. Geriatr. Soc. 2007, 55, 780–791. [CrossRef] [PubMed]

31. Tinetti, M.E.; Fried, T. The end of the disease era. Am. J. Med. 2004, 116, 179–185. [CrossRef] [PubMed]
32. Lucchetti, G.; Granero, A.L. Use of comprehensive geriatric assessment in general practice: Results from the ‘Senta Pua’ project in

Brazil. Eur. J. Gen. Pract. 2010, 17, 20–27. [CrossRef] [PubMed]
33. Colburn, J.L.; Nothelle, S. The Medicare Annual Wellness Visit. Clin. Geriatr. Med. 2018, 34, 1–10. [CrossRef]
34. Katz, S. Assessing Self-maintenance: Activities of Daily Living, Mobility, and Instrumental Activities of Daily Living. J. Am.

Geriatr. Soc. 1983, 31, 721–727. [CrossRef]
35. American Geriatrics Society 2019 Updated AGS Beers Criteria® for Potentially Inappropriate Medication Use in Older Adults. J.

Am. Geriatr. Soc. 2019, 67, 674–694. [CrossRef]
36. Levis, B.; Sun, Y.; He, C.; Wu, Y.; Krishnan, A.; Bhandari, P.M.; Neupane, D.; Imran, M.; Brehaut, E.; Negeri, Z.; et al. Accuracy

of the PHQ-2 Alone and in Combination With the PHQ-9 for Screening to Detect Major Depression: Systematic Review and
Meta-analysis. JAMA 2020, 323, 2290–2300. [CrossRef]

37. Borson, S.; Scanlan, J.; Brush, M.; Vitaliano, P.; Dokmak, A. The mini-cog: A cognitive ’vital signs’ measure for dementia screening
in multi-lingual elderly. Int. J. Geriatr. Psychiatry 2000, 15, 1021–1027. [CrossRef]

38. Podsiadlo, D.; Richardson, S. The timed “Up & Go”: A test of basic functional mobility for frail elderly persons. J. Am. Geriatr.
Soc. 1991, 39, 142–148.

39. Duncan, R.P.; Leddy, A.L.; Earhart, G.M. Five times sit-to-stand test performance in Parkinson’s disease. Arch. Phys. Med. Rehabil.
2011, 92, 1431–1436. [CrossRef]

40. Rossiter-Fornoff, J.E.; Wolf, S.L.; Wolfson, L.I.; Buchner, D.M. A Cross-sectional Validation Study of the FICSIT Common Data
Base Static Balance Measures. J. Gerontol. Ser. A Boil. Sci. Med. Sci. 1995, 50, M291–M297. [CrossRef] [PubMed]

41. Knipscheer, J.W.; Sleijpen, M.; Mooren, T.; Ter Heide, F.J.; van der Aa, N. Trauma exposure and refugee status as predictors of
mental health outcomes in treatment-seeking refugees. BJPsych Bull. 2015, 39, 178–182. [CrossRef] [PubMed]

42. Levin, P.F.; Cary, A.H.; Kulbok, P.; Leffers, J.; Molle, M.; Polivka, B.J. Graduate Education for Advanced Practice Public Health
Nursing: At the Crossroads. Public Health Nurs. 2008, 25, 176–193. [CrossRef]

43. Drawz, P.E.; Pajewski, N.M.; Bates, J.T.; Bello, N.A.; Cushman, W.C.; Dwyer, J.P.; Fine, L.J.; Goff Jr, D.C.; Haley, W.E.; Krousel-
Wood, M.; et al. Effect of Intensive Versus Standard Clinic-Based Hypertension Management on Ambulatory Blood Pressure:
Results From the SPRINT (Systolic Blood Pressure Intervention Trial) Ambulatory Blood Pressure Study. Hypertension 2017, 69,
2–50. [CrossRef]

44. Clemson, L.; Cumming, R.G.; Kendig, H.; Swann, M.; Heard, R.; Taylor, K. The Effectiveness of a Community-Based Program for
Reducing the Incidence of Falls in the Elderly: A Randomized Trial: Effectiveness of a Falls Prevention Program. J. Am. Geriatr.
Soc. 2004, 52, 1487–1494. [CrossRef] [PubMed]

45. Larkey, L.K.; Day, S.H.; Houtkooper, L.; Renger, R. Osteoporosis prevention: Knowledge and behavior in a southwestern
community. J. Community Health 2003, 28, 377–388. [CrossRef] [PubMed]

46. Crump, J.R. Learning by Doing: Implementing Community Service-based Learning. J. Geogr. 2002, 101, 144–152. [CrossRef]
47. Interprofessional Education Collaborative. Core Competencies for Interprofessional Collaborative Practice: 2016 Update; Interpro-

fessional Education Collaborative: Washington, DC, USA, 2016; Available online: https://ipec.memberclicks.net/assets/2016
-Update.pdf (accessed on 23 September 2021).

48. Hill, C.V.; Pérez-Stable, E.J.; Anderson, N.A.; Bernard, M.A. The National Institute on Aging Health Disparities Research
Framework. Ethn. Dis. 2015, 25, 245–254. [CrossRef] [PubMed]

49. Hu, R.X.; Luo, M.; Zhang, A.; Li, L.W. Associations of Ageism and Health: A Systematic Review of Quantitative Observational
Studies. Res. Aging 2021, 43, 311–322. [CrossRef] [PubMed]

50. Saif-Ur-Rahman, K.; Mamun, R.; Eriksson, E.; He, Y.; Hirakawa, Y. Discrimination against the elderly in health-care services: A
systematic review. Psychogeriatrics 2021, 21, 418–429. [CrossRef] [PubMed]

51. Ganguli, I.; Souza, J.; McWilliams, J.M.; Mehrotra, A. Practices Caring For The Underserved Are Less Likely To Adopt Medicare’s
Annual Wellness Visit. Health Aff. 2018, 37, 283–291. [CrossRef]

http://www.ihi.org/Engage/Initiatives/Age-Friendly-Health-Systems/Documents/IHIAgeFriendlyHealthSystems_GuidetoUsing4MsCare.pdf
http://www.ihi.org/Engage/Initiatives/Age-Friendly-Health-Systems/Documents/IHIAgeFriendlyHealthSystems_GuidetoUsing4MsCare.pdf
http://doi.org/10.1111/jgs.14035
http://www.ncbi.nlm.nih.gov/pubmed/27059831
http://doi.org/10.1111/j.1532-5415.2007.01156.x
http://www.ncbi.nlm.nih.gov/pubmed/17493201
http://doi.org/10.1016/j.amjmed.2003.09.031
http://www.ncbi.nlm.nih.gov/pubmed/14749162
http://doi.org/10.3109/13814788.2010.538674
http://www.ncbi.nlm.nih.gov/pubmed/21091400
http://doi.org/10.1016/j.cger.2017.09.001
http://doi.org/10.1111/j.1532-5415.1983.tb03391.x
http://doi.org/10.1111/jgs.15767
http://doi.org/10.1001/jama.2020.6504
http://doi.org/10.1002/1099-1166(200011)15:11&lt;1021::AID-GPS234&gt;3.0.CO;2-6
http://doi.org/10.1016/j.apmr.2011.04.008
http://doi.org/10.1093/gerona/50A.6.M291
http://www.ncbi.nlm.nih.gov/pubmed/7583799
http://doi.org/10.1192/pb.bp.114.047951
http://www.ncbi.nlm.nih.gov/pubmed/26755950
http://doi.org/10.1111/j.1525-1446.2008.00694.x
http://doi.org/10.1161/HYPERTENSIONAHA.116.08076
http://doi.org/10.1111/j.1532-5415.2004.52411.x
http://www.ncbi.nlm.nih.gov/pubmed/15341550
http://doi.org/10.1023/A:1025448730662
http://www.ncbi.nlm.nih.gov/pubmed/14535602
http://doi.org/10.1080/00221340208978490
https://ipec.memberclicks.net/assets/2016-Update.pdf
https://ipec.memberclicks.net/assets/2016-Update.pdf
http://doi.org/10.18865/ed.25.3.245
http://www.ncbi.nlm.nih.gov/pubmed/26675362
http://doi.org/10.1177/0164027520980130
http://www.ncbi.nlm.nih.gov/pubmed/33317402
http://doi.org/10.1111/psyg.12670
http://www.ncbi.nlm.nih.gov/pubmed/33634922
http://doi.org/10.1377/hlthaff.2017.1130

	Introduction 
	Community-Based Service Learning 
	Project Rationale 

	Methods 
	HATS Protocol 
	Structured Patient Visits and Instruction 

	Results 
	Proof of Concept 
	Feedback Surveys for Older Adults Were Well Received 
	Strengths and Weakness of the HATS Program 

	Discussion 
	HATS Assessment Protocol 
	IPE Competencies 
	Health Disparities 

	Conclusions 
	References

