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ABSTRACT

Background: Aging in a rural setting presents unique challenges including limited access to in-home care, lack of social sup-
port, language and cultural barriers, and the lack of transportation. We conducted a pilot study embedding community health
workers (CHWs) into rural primary care teams to assist with implementation of the 4Ms of the Age-Friendly Health System:
What Matters, Mentation, Medication, and Mobility.

Methods: The Connected Care for Older Adults model embeds CHWs in primary care and they conduct home visits to imple-
ment 4Ms protocols for patients 55 and older, living independently, and considered to be “medically frail” by a PCP, or meet crite-
ria by the Edmonton Frail Scale. Patients complete the program in approximately 90 days. Feedback was collected from patients,
caregivers, providers, and CHWs; health care impact was collected from electronic health records.

Results: We enrolled 388 patients from 79 PCPs at 7 clinics. Patients were 63% female with an average age of 77 years. Over 95%
were public payer, 49% had been to the ED in the past 12 months, and 34% had been hospitalized. The program made a positive
difference for 95% of responding patients (n=120) and 100% of responding providers (n=19) were “very satisfied” with the
program. Clinicians cited the CHWs' ability to support resource connections, address social isolation and social needs, provide
regular check-ins, and help to get patients and families engaged in care as positive components of the model. Early data suggests
this program may reduce health care utilization.

Conclusions: Connected Care for Older Adults incorporates CHWSs in primary care settings to deliver age-friendly care to rural,
underserved adults 55 and older. Early findings and feedback from participating patients, caregivers, providers, and CHWSs sug-
gest that this is a promising approach to delivering age-friendly care.

1 | Introduction services, language and cultural barriers, and the lack of trans-

portation, making it increasingly difficult for older adults with

Older adults are the fastest growing demographic in the United
States, and almost 27% of older adults in Oregon live in rural
areas [1]. Aging in a rural setting presents unique challenges
including limited access to palliative and in-home care, lack of
resources and social support, challenges coordinating existing

complex medical needs to live safely and well at home [2]. A
2020 community assessment found that most primary care clin-
ics in our rural area do not offer in-home geriatric assessment,
care planning, medication management support, or social work
support.
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Summary

« Key points

o Community Health Workers (CHWS) can play an
important role in delivering age-friendly care to
rural older adults through health education, ad-
vocacy, outreach, care coordination, and system
navigation support.

o The Connected Care Pilot Intervention engages
CHWs to implement role-appropriate protocols in
the homes of older adults to assist primary care
teams in optimizing goal-aligned care, safer med-
ication management, identification of depression
and dementia, and enhanced mobility (the 4Ms of
Age-Friendly Care).

o Early outcomes of this pilot demonstrate the
feasibility and potential impact of adding high
value care for rural older adults via training and
outreach by CHWs utilizing standardized 4M
protocols.

« Why does this matter?

o Rural older adults are at risk of receiving frag-
mented, goal-discordant, age-inappropriate
health care despite the best efforts of the current
primary care system. As US rural communities
face increasing health care disparities, CHWs
could play an important role in ensuring older
adults receive age-friendly primary care.

Age-Friendly Health Systems is an evidence-based framework
designed to improve care for older adults. An initiative of The
John A. Hartford Foundation and the Institute for Healthcare
Improvement (IHI) in partnership with the American Hospital
Association (AHA) and the Catholic Health Association of the
United States (CHA), the age-friendly framework incorporates
four evidence-based elements of high-quality care, known as the
“4Ms,” when caring for older adults: What Matters, Medication,
Mentation, and Mobility [3]. As of July 2025, 5335 health care
organizations earned recognition in the Age-Friendly Health
Systems movement [4]. Only 328 (6.1%) were identified as
rural according to the Rural-Urban Commuting Area (RUCA)
code [5].

Community Health Workers (CHWs) could play an important
role in delivering age-friendly care. Korte and colleagues con-
ducted interviews on the 4Ms with Community Aging Services
Professionals, non-medical service providers who provide health
education and care coordination with community-dwelling
older adults similar to CHWSs, and determined that they are
equipped to disseminate 4Ms-related clinical health education
to older adults [6]. Spadoni et al. identified that CHWs can pro-
mote the health and well-being of urban older adults by serv-
ing as liaisons [7]. CHWs are trained and certified to provide
health education, advocacy, outreach, care coordination and
system navigation support [8]. They often share cultural identi-
ties, demographic characteristics, and lived experiences with the
patients they serve, and improve health outcomes and promote
health equity for low-income and minority patients [9]. CHW

interventions have been found to improve access and patients’
experience of care, reduce acute care utilization, and promote
more equitable health outcomes [9-12].

Connected Care for Older Adults is a pilot program that trains
CHWs in age-friendly care and embeds them in primary care
settings [13]. The guiding principles of the program are:

1. The CHW serves as an extension of the primary care
provider (PCP), increasing their capacity to provide age-
friendly and patient-centered care.

2. CHWsare based in primary care clinics and have direct ac-
cess to and chart in clinics' electronic health record (EHR)
systems.

3. Program design maximizes efficiency, minimizes ad-
ministrative and documentation burden, and avoids
duplication of efforts with other programs and/or clinic
positions.

4. The project should be supported by a long-term plan for
sustainability, so that clinics are not subject to uncertain
program capacity based on grant funding cycles.

This paper describes the Connected Care for Older Adults pilot
program and early impacts on rural older adults in Oregon.

2 | Methods
2.1 | Protocol Development

The Connected Care for Older Adults protocols were developed
by an interdisciplinary team of physicians, advanced care prac-
titioners, CHWs, and older adults. These protocols aligned with
the CHW Core Consensus (C3) roles and competencies [14] and
are based on the 4Ms of Age-Friendly Health Systems (Figure 1).
Each protocol includes instructions, related assessment tools,
and resources to share with patients and families. Protocols are
available upon request.

1. What Matters Conversation—Supports patients to share
their priorities and goals using tools developed by The
Conversation Project and the IHI [15].

2. What Matters Advance Directive—Supports patients to
understand and complete the Advance Directive.

3. Medication—CHWs conduct an in-home review of the pa-
tient's medications for safety and accuracy and bring infor-
mation back to the clinic for reconciliation.

4. Mentation—CHW shares information about brain health
and aging and asks about concerns related to mood disor-
ders, social isolation, and cognitive decline. Concerns are
flagged for PCP follow-up.

5. Mobility—Supports fall risk reduction through completion
of the Centers for Disease Control and Prevention (CDC)
Stopping Elderly Accidents Deaths and Injuries (STEADI)
Stay Independent Assessment and Home Safety Checklist
[16]. Includes a footwear review and resources on balance
and strength exercises.
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The Connected Care Protocols are based on the 4Ms of the IHI's
Age-Friendly Health Systems Framework. Each protocol includes
tools, scripts, and resources that help CHWs uncover important
information about a patient’s well being, wishes, and priorities.

What Matters
Conversation
Support to
complete the
Advance Directive

Conduct in-home

and compare to
current med list
Flag any issues for
clinician review

FIGURE1 | Connected care CHW protocols.

2.2 | CHW Training

All CHWs completed a 90-h certification course recognized by
the Oregon Health Authority [17], up to 20h of asynchronous
CATCH-ON modules developed by RUSH Center for Excellence
in Aging [18], and 4 h of protocol-specific training. These CHWs
are clinic employees and are supervised by clinic staff to con-
duct home visits and implement the Connected Care protocols
related to the 4Ms.

2.3 | Recruitment of Participants
and Communication With the PCP Team

Eligible patients are 55 and older, living independently (with-
out in-home medical support such as home health or hospice)
in rural communities, and who are considered “medically frail”
by a PCP, or who meet criteria according to the Edmonton Frail
Scale [19]. As CHWSs complete each protocol, they provide infor-
mation and education to patients and families and connect them
with existing community services. They also relay information
about the outcomes of the protocols, home conditions, and social
situation back to the referring PCP by documenting directly in
the EHR.

2.4 | Intervention

On average, CHWs conducted 5-6 visits in the home or clinic,
seven patient phone calls, and three resource coordination calls
to facilitate connections to community services during the 90-
day program. Home visits were more common than office visits
(4.8 vs. 0.6 per patient). Connected Care CHWSs (n=9) typically
managed a patient panel of 12-15 patients at a time and served
between 40 and 55 patients per year. The program seeks to im-
prove the quality of care delivered to older adult patients; im-
prove the patient, caregiver, and provider experience with care;
integrate the 4Ms into primary care; and decrease high-cost

medication review

Institute for
Healthcare
Improvement
Age-Friendly (5
Health Systems

A

Info on normal STEADI fall risk

brain aging assessment
Pre-screening for Footwear review
dementia, anxiety, Check for safety

depression, and
social isolation

Exercise plan

utilization among participating patients. Connected Care also
advances health equity and access by prioritizing enrollment of
non-English speaking patients, Indigenous patients, patients en-
rolled in both Medicare and Medicaid, and uninsured patients.

2.5 | Intervention Refinement

Feedback was collected from patients, caregivers, and PCPs on
how to improve the program through online surveys. CHWs
provided input on an ongoing basis through in-person dis-
cussions. Based on feedback from the first 12 months, minor
changes were made to the Connected Care Protocols, includ-
ing improvements to the Medication review form and incor-
porating additional resources that were available in languages
other than English.

2.6 | Analysis

Demographic and needs assessment data were collected upon
patient enrollment including age, sex, race, ethnicity, primary
insurance, and current patient needs. Descriptive analyses
were performed on enrollment data. Survey data collected after
12months of implementation were reviewed from patients, care-
givers, providers, and CHWs to learn ways to improve the pilot
program (File S1). Open-ended survey responses were examined
for meaningful and representative quotes. Impact of the pro-
gram was assessed by reviewing emergency department (ED)
and hospitalization rates 12months pre- and post-intervention
from one clinic site. Chart review identified ED and hospital
stays to calculate a monthly utilization rate. The average num-
ber of ED visits, hospital admissions, and days hospitalized per
month were calculated and displayed as percentages for 3, 6, and
12months pre- and post-program. Patients were excluded if they
left the clinic or died before the corresponding time period. This
work was deemed “Not Human Research” by the Oregon Health
and Science University Institutional Review Board (#28817).
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3 | Results

The pilot launched at a Federally Qualified Health Center
(FQHC)in Oregon in 2022, and has since expanded to 7 sites (one
site was active for just 1year). As of June 2025, the Connected
Care pilot served roughly 250 patients annually across 6 rural
clinics in Oregon. Table 1 provides more information on each
clinic and Figure 2 provides an overview of the program.

From seven clinics, 411 patients were referred by 79 PCPs and
388 (94%) were enrolled in the program. Patients were mostly

TABLE1 | Characteristics of participating rural clinic locations.

female (63%) and White (82%) with an average age of 77years
and public insurance (95%). Characteristics of patients and
CHWs are shown in Table 2. Most enrolled patients did not have
an Advance Directive on file at enrollment (68%) or an identified
caregiver (52%). Out of those who identified a caregiver, family
(42%) and spouse (35%) were indicated most often. In the past
12months, 49% had been to the ED and 34% had been hospi-
talized. The most prevalent patient needs identified at enroll-
ment included Assistance with Activities of Daily Living (42%),
Safety (40%), Social Isolation (33%), Transportation (30%), and
Behavioral Health (26%).

Clinic # Type Designation Patients served  Referring PCPs
Clinic 1 Nonprofit Integrated Health System RHC, PCPCH, CAH (pending) 47 16
Clinic 2 Nonprofit Clinic FQHC, PCPCH 35 2
Clinic 3* Private Clinic RHC, PCPCH 87 8
Clinic 4 Nonprofit Integrated Health System RHC, PCPCH 47 12
Clinic 5 Nonprofit Clinic FQHC, PCPCH 96 22
Clinic 6 Nonprofit Integrated Health System RHC, PCPCH, CAH 17 4
Clinic 7 Private Clinic PCPCH 52 6

Abbreviations: CAH, Critical Access Hospital; FQHC, Federally Qualified Health Center; PCPCH, Person-centered Primary Care Home; RHC, Rural Health Clinic.

aClinic 3 provided the pilot utilization data.

PRE-ENROLLMENT

ENROLLMENT (90 days)

POST-ENROLLMENT

CHW contacts
patient to consent
into program

o Q

PCP initiates
referral to CHW

What Matters
Conversation with CHW

1st Home Visit

CHW fills out Patient
Intake Form

DA

4

Distribute surveys to patients,
caregivers, and PCPs

Follow-Up Home Visits

CHW completes
relevant 4M protocols
and relays information

to PCPin EHR

Connects patient with
community resources
and information

203
..

Graduation

CHW fills out Patient
Graduation Form

FIGURE2 | Connected care program overview. PCP, primary care provider; CHW, community health worker; EHR, electronic health record.
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TABLE 2 | Characteristics of enrolled patients and participating
community health workers (CHWs).

Characteristics Patients (n=388) CHWs (n=9)
Age, mean (SD) 77 (8.83) —
Age 55+, n (%) — 4(44.4)
Female sex, n (%) 245 (63.1) 9 (100.0)
White race, n (%) 318 (82.0) 4 (44.4)
Hispanic, n (%) 63 (16.2) 5(55.6)
English-speaking, 329 (84.6) 8(88.9)
n (%)
Rural-dwelling, n (%) 389 (100.0) 9 (100.0)
Insurance, n (%)

Medicare 223 (57.5)

Dual eligible 57 (14.7)

Medicaid 48 (12.4)

Medicare 39 (10.0)

advantage

TriCare 4 (1.0)

Private 12(3.1)

Uninsured/other 5(1.0)
Caregiver present, 186 (47.9)
n (%)
CHW experience

CHW certification after hire 8 (88.9)

>1lyear in role 8(88.9)

Surveys were completed by 120/317 (38%) patients, 17/182 (9%)
caregivers, and 19/79 (24%) referring PCPs. Early qualitative
results of the Connected Care pilot were extremely positive. A
CHW shared, “I've had an evolution in my own thinking as a re-
sult of this project. The 4M's that this program focuses on really
hit on key areas for our older patients. In a rural area, our people
are so isolated, they can degrade and go downhill really quickly.
It brought us into their home in a way that wasn't threatening or
invasive, but just helpful. Those observations that we saw in the
home were able to help the provider to focus on areas that would
make a difference for the patient.”

Out of 120 patients who completed the survey, 95% said that
the program made a positive difference in their life. One pa-
tient said, “[This program| keeps us aware that there are
those who care how we are doing..[My CHW] has gone out
of her way to even help me get to appointments. [The CHW]
has made a tremendous difference in our day to day lives.”
Another patient shared, “Being able to have someone come to
your home and see your home setup is very helpful. Having
that as an option is excellent.” Another shared, “My daughters
are more aware that I'm becoming more forgetful, and they
are able to make a safety plan for me with lovely support from
all my family members.” Multiple patients state that having a

Hospital Utilization Rates Pre and Post Enrollment (n=29)
40.00%

30.00%

20.00%

15.05%

12.90%

10.00% 8.06%

4.60%
3.61% i

3.57%
0.61%

2.49% 2.08%

*0.30%

1.54°
S 0.98%

0.00%

12-mo pre 6-mo pre 3-mo pre 3-mo post 6-mo post 12-mo post

—— Hospitalizations/mo Days in hospital/mo ED visits/mo

FIGURE 3 | Hospital and emergency department utilization data
from 29 patients at one clinic.

CHW to support them gave them improved “peace of mind.”
Caregivers also expressed appreciation for the program. One
caregiver stated, “Having this program helped get in-home
care organized and kept [patient] from moving into a facility.
Having a go between us and PCP gets medical care faster and
more efficiently.”

All responding providers (n=19) said they were “very satisfied”
with the program. One referring clinician said, “Our CHW has
helped navigate support systems for a caregiver, in order for the
caregiver to continue to care for the patient. That was a really
profound improvement and impact on the patient's health and
I believe is preventing readmission to the hospital.” Another
shared, “It has been very helpful to get feedback about a patient's
home situation, safety risks, advanced directive discussions and
medication adherence. I have had positive responses from pa-
tients who were very grateful for the home visits.” Clinicians re-
peatedly were grateful for the CHW's ability to support resource
connections, address social isolation and social needs, provide
regular check-ins and help to get patients and families engaged
in care.

Pilot utilization data on 29 patients from one clinic site showed
promising findings. ED visits decreased from 32.26% of patients
3months prior to implementation to 7.74% 12months post-
intervention. Hospitalizations decreased from 15.05% 3 months
prior to the intervention to 2.08% 12months post-intervention
(Figure 3). As the pilot continues to expand, we are building ca-
pacity to collect data on the impact of the program.

4 | Discussion

Connected Care for Older Adults incorporates CHWs in primary
care settings to deliver age-friendly care to rural, underserved
adults 55 and older. This pilot study has been extremely success-
ful from the perspectives of older adults, caregivers, CHWs, and
the primary care providers who care for them. Early data on im-
pact shows there may be associated reductions in measures of
health care utilization.

CHWs are becoming more common throughout the healthcare
landscape and are particularly important for under-resourced,
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culturally and linguistically diverse populations. Previous
studies have suggested that CHWs feel ill-equipped to assist
patients in improving mobility and mentation, and CHWs and
clinicians have reported that CHWs may not be appropriate
to assist older adults with what matters and medication inter-
ventions [7]. However, our results indicated that CHWSs, when
trained in well-developed 4Ms protocols and given appropriate
clinical supervision, feel confident in assisting the implementa-
tion of all 4Ms, even in rural, under-resourced settings where
it may be most challenging but critical to foster age-friendly
care. Encouragingly, not only do patients, CHWs, caregivers,
and PCPs believe the CHWs make a valuable contribution, but
early utilization data speak to the possibility that they may also
make health care more affordable. The core components of the
program, which we feel were critical to its early success, were
having the CHWs embedded in primary care clinics with direct
access to clinics' EHR systems so that the CHW could serve as
an extension of the PCP, increasing their capacity to provide
age-friendly and patient-centered care; program leadership
developed specific, feasible, role-aligned protocols that CHWs
completed and entered into the patients’ medical records for
ease of review by the PCP and care team; and quality improve-
ment methods were utilized to improve the protocols and ensure
CHWs and PCPs could communicate easily.

Limitations of this pilot are the short duration, low numbers
in the utilization data, low survey response rates, and lack of
person-centered quantitative outcomes of the project. Another
limitation is that PCPs may have had different frailty definitions
for inclusion. Referring PCPs used their own judgment of frailty
and patient risk to determine eligibility and may not have been
standardized across all providers. Next steps for our team will be
to continue to enhance our ability to collect data from the health
plans and other sources to make this dataset richer and deeper.
The pilot has relied on grant funding to support CHW positions
and implementation costs to date. Exploration and trials of CMS
billing codes available to support CHW services are currently
underway. However, updated policies and practices for support-
ing CHWs in clinical and home settings, such as paying for time
needed to drive to rural older adults’ homes, are needed to en-
sure sustainability of projects like this one in rural areas.

Early findings and feedback from participating patients, care-
givers, providers, and CHWs suggest that this is a promising
approach to delivering age-friendly care. Our team welcomes
outreach from others to assist with implementation in other
states and across diverse communities, as well as collaboration
on advocacy for public funding of programs such as Connected
Care for Older Adults.
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