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BACKGROUND: Rural populations are older, have higher
diabetes prevalence, and have less improvement in
diabetes-relatedmortality rates compared to urban coun-
terparts. Rural communities have limited access to dia-
betes education and social support services.
OBJECTIVE: Determine if an innovative population
health program that integrates medical and social care
models improves clinical outcomes for patients with type
2 diabetes in a resource-constrained, frontier area.
DESIGN/PARTICIPANTS: Quality improvement cohort
study of 1764 patients with diabetes (September 2017–
December 2021) at St. Mary’s Health and Clearwater Val-
ley Health (SMHCVH), an integrated health care delivery
system in frontier Idaho. TheUnited StatesDepartment of
Agriculture’s Office of Rural Health defines frontier as
sparsely populated areas that are geographically isolated
from population centers and services.
INTERVENTION: SMHCVH integratedmedical and social
care through a population health team (PHT), where staff
assess medical, behavioral, and social needs with annual
health risk assessments and provide core interventions
including diabetes self-management education, chronic
care management, integrated behavioral health, medical
nutritional therapy, and community health worker navi-
gation. We categorized patients with diabetes into three
groups: patients with two ormore PHTencounters during
the study (PHT intervention), one PHTencounter (minimal
PHT), and no PHT encounters (no PHT).
MAIN MEASURES: HbA1c, blood pressure, and LDL over
time for each study group.
KEYRESULTS:Of the 1764 patients with diabetes,mean
age was 68.3 years, 57%weremale, 98%were white, 33%
had three ormore chronic conditions, and 9%had at least
one unmet social need. PHT intervention patients had
more chronic conditions and higher medical complexity.
Mean HbA1c of PHT intervention patients significantly
decreased from baseline to 12 months (7.9 to 7.6%, p <
0.01) and sustained reductions at 18months, 24months,
30 months, and 36 months. Minimal PHT patients

decreased HbA1c from baseline to 12 months (7.7 to
7.3%, p < 0.05).
CONCLUSION: The SMHCVH PHT model was associated
with improved hemoglobin A1c among less well-
controlled patients with diabetes.
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INTRODUCTION

Among frontier woodlands and rolling prairies, St. Mary’s
Health and Clearwater Valley Health (SMHCVH) in north
central Idaho strives toward a new frontier of diabetes care
that integrates health care disciplines andmitigates the medical
and social barriers that patients face. Frontier is the extreme
limit of settled land beyond which lies wilderness, especially
referring to the western USA before Pacific settlement. In a
similar vein, frontier is the extreme limit of understanding or
achievement in a particular area. Both definitions hold true for
this critical access hospital and clinic network in rural Idaho
developing and implementing innovative care models to care
for patients with diabetes. Little research has explored what
population health models are effective in frontier settings,
what the United States Department of Agriculture’s Office of
Rural Health defines as sparsely populated areas that are
geographically isolated from population centers and services.
Prior successful frontier interventions include a mobile health
initiative to improve pregnancy outcomes among Wyoming
Medicaid patients and a telecommunications intervention to
improve diabetes self-management education access and out-
comes in Idaho.1,2

Rural populations have a higher prevalence of diabetes,
higher diabetes-related hospital mortality, and less improve-
ment in overall diabetes-related mortality rates when com-
pared to urban counterparts.3–5 Rural communities in the
USA have limited access to certified diabetes educators
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(CDEs), diabetes self-management education (DSME) pro-
grams, and social services (e.g., food assistance, transporta-
tion, housing programs) that could support behavior change
and improve health outcomes.6–8

As part of a 5-year grant initiative from the Merck Founda-
tion, Bridging the Gap: Reducing Disparities in Diabetes
Care, SMCHVH pilots primary care transformation activities
for patients with diabetes and integrates medical and social
care services. SMHCVH developed a dedicated population
health team (PHT) to assess population health needs and
support high-risk patients with clinic-based and community-
based services.We describe SMHCVH’s PHT program, quan-
tify the provision of services, and evaluate clinical outcomes
among patients with diabetes.

METHODS

Overview

This quality improvement cohort study included the active
adult population with diabetes at SMHCVH from September
2017 until December 2021. Electronic medical record (EMR)
data were utilized to evaluate the effects of the PHT. This
study was approved by the University of Chicago Institutional
Review Board.

Setting

SMHCVH are critical access hospitals with level 4 trauma
designations nestled among the high mountain prairies and
rivers of North Central Idaho. SMHCVH formed an inte-
grated health system between two hospitals and 8 clinics in
1998 and became affiliated with the Kootenai Health net-
work in 2020. Residents of these counties are predomi-
nantly white (89.5%), Hispanic (3.9%), American Indian
and Alaska Native (3.5%), and people who are two or
more races (2.4%).9

SMHCVH’s predominant service area is a large (>
11,000 square miles including Clearwater, Idaho, and
Lewis counties), geographically diverse area that requires
resources and time to navigate. The Economic Research
Service of the United States Department of Agriculture
developed the Frontier and Remote (FAR) methodology
to provide geographically detailed and adjustable delinea-
tions to describe conditions in sparsely settled and remote
areas.10 Almost half of the 28,000+ people in North Cen-
tral Idaho live in areas defined by the highest level of
remoteness by the FAR methodology.

Intervention Goals and Components

SMHCVH prioritized identifying and responding to the med-
ical and social needs of underserved populations with type 2
diabetes and decreasing health disparities. It created a multi-
disciplinary PHT that would develop and implement an indi-
vidualized care plan that would address medical and social

needs (Fig. 1). SMHCVH sought to improve access to diabe-
tes self-management education (DSME), chronic care man-
agement (CCM), community health workers (CHWs), inte-
grated behavioral health (IBH) services, and medical nutri-
tional therapy (MNT). The referral process to the PHT includ-
ed provider referrals, general referrals, and referrals based on
risk stratification.

PHT Referral Process

During early implementation (2017–2019), patients were
referred for services via provider referrals to specific PHT
members. In 2020, SMHCVH implemented a new referral
process where providers submit a general PHT referral,
rather than an individual order for each PHT service. For
each referral, the PHT collaborates with the provider to
consider appropriate support services and develops an in-
dividualized care plan. In addition, PHT staff met regularly
to discuss patient panels and new referrals, and to coordi-
nate care plans among PHT members. Once the care plan
was completed, the PHT and the primary care provider
finalized exact orders for insurance coverage and authori-
zation. In 2021, SMHCVH began piloting a proactive and
data-driven patient engagement approach to expand PHT
reach outside of provider referrals and community health
worker engagement at screening events. SMHCVH identi-
fied patients with elevated risk for referral (i.e., HbA1c >
9%, blood pressure is ≥ 10 mm Hg above target, body
mass index (BMI) > 30 kg/m2, current tobacco use).

Population Health Team

SMHCVH implemented the PHT in 2017, building upon an
established patient-centered medical home team that included
CDEs and nurse care managers. Between 2017 and 2021, the
PHT expanded upon existing roles and includes 3 registered
nurses involved in CCM and other clinical services, 2 clinical
dietitians, 6 CHWs, 2 CDEs, 3 behavioral health therapists,
and a population health director.
CCM at SMHCVH relies on the essential elements of the

Chronic Care Model (e.g., community resources, health system,
self-management support, delivery system design, decision sup-
port, clinical information systems) to provide care coordination
and medical case management to patients, especially for those
with multiple chronic conditions. In addition to direct support
from CDEs and CCM nurses, SMHCVH CHWs offer
community-based chronic disease self-management and chronic
pain self-management sessions based on the Stanford self-
management program curricula.11,12

The PHT sustained existing CDEs and offered individual
DSME and group chronic disease education programs. CHWs
conduct outreach through one-on-one visits or community-
wide events and are conduits to other PHT services.13,14 The
IBH model at SMHCVH integrates behavioral health pro-
viders directly into primary care clinics, and PHT team mem-
bers provide warm hand-offs to ensure patient preferences and
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concerns are considered. Registered dietitians improve the
integration of Medical Nutrition Therapy into existing diabe-
tes education. The dietitians work directly with patients, pro-
viders, and community partners to support both patient-level
and population-level nutrition goals.

Unmet Medical and Social Needs

SMHCVH implemented annual screenings to better under-
stand and address medical, behavioral, and social needs of
patients. SMHCVH began piloting a Health Risk Assessment
(HRA) developed in partnership with an external consulting
group in 2017 and made iterative, yet minor, changes to the
assessment until 2020. After technical assistance from the
National Program Office at the University of Chicago,
SMHCVH critically evaluated the internal HRA and amended
it to include questions and social needs domains from the
Protocol for Responding to & Assessing Patients’ Assets,
Risks & Experiences (PRAPARE).15 SMHCVH staff
screened patients with this dynamic tool and utilized risk
scoring to facilitate PHT referrals for patients who responded
positively to medical or social need questions.
SMHCVH PHT staff developed high-functioning partner-

ships with community organizations to address challenges that
patients may face (e.g., food access, transportation, medication
access). For example, the SMHCVH population health direc-
tor partnered with the Idaho Food Bank to co-locate CHWs at
Idaho Food Bank distribution sites to reduce healthcare access
barriers for community members.13 CHWs also built relation-
ships with local Area Agencies on Aging to address specific
needs for older patients (e.g., grab bars, wheelchair-accessible
ramps, transportation). Each PHT member addresses medical
and social needs, but CHWs, in particular, support critical
screening and referral services.

Study Population

This study included patients with confirmed diagnosis of type
2 diabetes from September 1, 2017, to December 31, 2021.
Inclusion criteria for analysis included active diabetes diagno-
sis (e.g., ICD-10 code verified in EMR) and active patient
status. The EMR classifies inactive status when patients do not
have a SMHCVH hospital or clinic encounter within the last 3
years. Patients with inactive and deceased statuses were ex-
cluded from analysis due to propensity for missing utilization,
demographic, and clinical data (Fig. 2).
For descriptive purposes, groups were assigned to evaluate

distributions of medical and social needs as well as trends in
clinical outcomes.No PHT patients were defined as those with
no encounters with the PHT (e.g., CCM,CHW,DSME,MNT,
IBH) during the study. Minimal PHT was defined as those
with only one confirmed encounter with a member of the PHT
during the study. PHT intervention was defined as patients
with at least two encounters with a member of the PHT during
the study. These group definitions reflect referral processes
and level of engagement.
SMHCVH’s diabetes care transformation efforts began in

September 2017 and start dates were assigned to patients
within the no PHT group based on their first recorded encoun-
ter with any SMHCVH service after September 1, 2017. Start
dates for the minimal PHT and PHT intervention groups were
assigned based on patients’ first encounter with a PHT
member.

Data Measures

De-identified patient demographics, encounter data (e.g.,
CCM, DSME, MNT, IBH), clinical lab values (e.g., HbA1c,
low-density lipoprotein (LDL), systolic blood pressure, dia-
stolic blood pressure), problem lists, and HRA screening

Population Referral Process Medical and Social Needs Support

Provider-led

General PHT
Referrals

Diabetes Self-
Management Education

Chronic Care
Management

Community Health
Worker Engagement

Integrated Behavioral
Health

Medical Nutritional
Therapy

Risk Stratification

Engage

Individualized Care Plan

Food Insecurity
Partnership with Idaho

Food Bank and food
distribution sites

Medication Access
Referrals to assistance

programs and community
care clinics

Housing Insecurity
Referrals to utility

assistance and housing
navigation programs

Transportation
Referrals to internal and
external transportation

services

Population
Health
Team

Refer

SMHCVH
Patients with

Type 2 Diabetes
Identify

Fig. 1 SMHCVH Comprehensive Diabetes Care Model. Abbreviations: SMHCVH—St. Mary’s Health and Clearwater Valley Health,
PHT—population health team.
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results were extracted from the EMR by SMHCVH and Uni-
versity of Chicago staff. CHWs entered their encounter details
into a Research Electronic Data Capture (REDCap)16 data-
base. CHW encounters were compiled with other intervention
and non-intervention encounters.
Medical and social needs were evaluated from annual HRA

data and categorized into at-risk and not at-risk responses
based on SMHCVH’s internal risk scoring system that utilizes
available clinical outcomes and responses from HRA assess-
ments to enumerate a risk score (Appendix 1). Medical and
social needs domains that overlapped across all survey ver-
sions (e.g., not taking medications as prescribed, taking 6 or
more medications, recent hospital or emergency room visit,
transportation, food insecurity, housing, difficulty paying
medications) were evaluated at baseline across all groups.

Statistical Analyses

All statistical analyses were performed using SAS 9.4 (SAS
Institute, Inc.). Statistical analysis was mainly descriptive, due
to the complexity of the multi-disciplinary interventions, and
due to significant differences between groups in demograph-
ics, medical needs, social needs, and disease burden. Howev-
er, we did compare baseline characteristics among groups and
conducted self-comparison in clinical outcomes over time per
group. Chi-square tests were conducted to compare binary and
multinomial characteristics (e.g., sex, race, co-morbidity prev-
alence, at-risk medial or social needs) among groups. Kruskal
Wallis test was used to compare age.We also conducted linear
mixed models and generalized estimating equations within
each group to evaluate any time trend effect and to compare
each subsequent time point to baseline for continuous clinical

SMHCVH patients identified
with current type 2 diabetes

diagnosis
(n=2328)

Active SMHCVH patients with
type 2 diabetes

(n=1764)

No Population
Health Team

Patients with no PHT
encounters during study

(n=969)

Population Health Team
Intervention

Patients with at least 2 PHT
encounters during study

(n=561)

Minimal Population
Health Team

Patients with 1 PHT
encounter during study

(n=234)

Patients Excluded (n=564)
• Inactive, or no encounter in

last 3 years;
• Deceased.

Engagement Summary
• Certified Diabetes Educator,

35.0%
• Chronic Care Management,

9.8%
• Community Health Worker,

27.8%
• Integrated Behavioral

Health, 8.1%
• Medical Nutritional

Therapy, 19.2%
• 234 total PHT encounters
• 1.65 medical and social risk

assessments per patient
during study

Engagement Summary
• Certified Diabetes Educator,

69.3%
• Chronic Care Management,

41.5%
• Community Health Worker,

22.5%
• Integrated Behavioral

Health, 20.3%
• Medical Nutritional

Therapy, 21.6%
• 4,619 total PHT encounters
• 1.96 medical and social risk

assessments per patient
during study

Engagement Summary
• 1.38 medical and social risk

assessments per patient
during study

Inclusion/exclusion

PHT Referral Process*

Study Referral Processes
2017-2020
• Provider-led Referrals
2020-2021
• General PHT Referrals
2021+
• Piloting Risk Stratification

Fig. 2 SMHCVH population flowchart for patients with diabetes. Abbreviations: SMCHVH—St. Mary’s Health and Clearwater Valley Health,
PHT—Population health team. Definitions: no population health team: 0 visits with members of the population health team, minimal

population health team: 1 visit with a member of the population health team, population health team intervention: 2 or more visits with a
member of the population health team. *PHT referral process evolved during the initiative and included: (1) provider-led referrals—referrals to
PHT were reliant on primary care physicians; (2) general PHT referral—providers submit general PHT referrals, instead of individual staff
referrals. PHT staff develop care plans and coordinate referrals to individual PHT members; (3) piloting risk stratification—in addition to
provider referrals, SMHCVH piloted an automated risk stratification process to identify and engage at-risk patients who may require

additional support.
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outcomes and for dichotomized clinical performance metrics,
i.e., HbA1C < 9%, blood pressure < 140/90 mm Hg, statin
prescription.

Missing Data Analysis

Loss to follow-up or ineligibility led to missing data. We
defined ineligibility as patients who had not yet reached the
given time point. For example, a patient with a start date of
December 1, 2020, would be eligible for the 6-month and 12-
month time points on December 1, 2021, but would not be
eligible for the 18-month, 24-month, 30-month, or 36-month
time points yet. We examined whether the time trend effect on
HbA1c was due to differential attrition. Within each group, we
compared demographics and medical conditions of patients
with available HbA1c values to those without values at 24
months. We included ineligible patients for a given time point
in the group with HbA1c values to increase the power of
rejecting the null hypothesis of no bias. We also assessed
descriptive differences in population characteristics between

groups using available HbA1c, blood pressure, and LDL data
at each time point.

RESULTS

Population Description

We identified 2358 eligible patients with diabetes in the EMR,
and patients were removed from the sample if their activity
status indicated inactive or deceased (Fig. 1). A final sample of
1764 SMHCVH patients with diabetes was predominantly
white (98.2%), older [median (IQR): 70 years (62.0, 77.2)],
male (56.5%), and covered by Medicare (53.9%). There were
significant differences between groups in sex, age, and insur-
ance type (Table 1). PHT intervention and minimal PHT
groups were younger (p = 0.012), more likely to be female
(p < 0.001), and more often covered by Medicare and/or
Medicaid when compared to the no PHT group (p = 0.004).
PHT intervention had a higher prevalence of each medical

Table 1 Demographic, Medical, and Social Characteristics of SMHCVH Patients with Diabetes

Patients with
diabetes
(n = 1764)

No population
health team
(n = 969)

Minimal population
health team
(n = 234)

Population health
team intervention
(n = 561)

p value

Age (mean, SD) 68.7 (12.4) 69.5 (12.5) 67.5 (11.6) 68.0 (12.6) 0.012
Race/ethnicity, n (%)
White, non-Hispanic 1718 (98.2) 938 (96.8) 230 (98.3) 550 (99.0) 0.341
Non-White, non-Hispanic, and Hispanic 31 (1.8) 22 (3.2) 4 (1.7) 5 (1.0)
Missing/unknown 15 9 6
Sex, n (%)
Female 767 (43.5) 351 (36.2) 127 (54.3) 289 (51.5) < 0.001
Missing 75 55 6 14
Insurance status, n (%)
Medicare 934 (53.9) 525 (54.2) 105 (49.0) 327 (54.7) 0.004
Medicare + Medicaid 172 (9.9) 85 (8.8) 25 (10.6) 62 (11.6)
Medicaid 109 (6.3 45 (4.6) 19 (9.1) 45 (8.0)
Commercial/third party 473 (27.3) 287 (29.6) 56 (26.9) 130 (23.2)
Uninsured 46 (2.7) 27 (2.8) 9 (4.3) 10 (1.8)
Missing 30 0 26 4
Medical needs
Chronic conditions, n (%)
Anxiety and fear-related disease 258 (14.6) 103 (10.6) 41 (17.5) 114 (20.3) < 0.001
Heart failure 155 (8.8) 77 (7.9) 22 (9.4) 56 (10.0) 0.374
Chronic kidney disease 269 (15.2) 113 (11.7) 44 (18.8) 112 (20.0) < 0.001
Chronic obstructive pulmonary disorder 210 (11.9) 91 (9.4) 27 (11.5) 92 (16.4) < 0.001
Cardiovascular disease 668 (37.9) 326 (33.6) 86 (36.8) 256 (45.6) < 0.001
Depression 322 (18.3) 116 (12.0) 42 (17.9) 164 (29.2) < 0.001
Hypertension 712 (40.4) 371 (38.3) 87 (37.2) 254 (45.3) 0.015
Obesity 461 (26.1) 191 (19.7) 54 (23.1) 216 (38.5) < 0.001
Medical complexity, n (%)
3 or more chronic conditions 580 (32.9) 252 (26.0) 79 (33.8) 249 (44.4) < 0.001
Not taking medications as prescribed (n = 1121) 65 (5.9) 35 (6.2) 6 (4.4) 24 (5.9) 0.701
Taking 6 or more medications (n = 1189) 626 (52.7) 297 (49.3) 71 (44.9) 258 (60.3) < 0.001
Utilization, n (%)
Self-reported, recent hospital admission (n = 1193) 291 (24.4) 138 (22.8) 27 (16.9) 126 (29.5) 0.003
Self-reported, recent emergency dept. use (n = 1193) 319 (26.7) 151 (25.0) 35 (21.9) 133 (31.1) 0.030
Social needs, n (%)
Transportation barrier (n = 1194) 66 (5.5) 24 (4.0) 8 (5.1) 34 (7.9) 0.021
Difficulty affording food (n = 1117) 62 (5.2) 23 (4.1) 8 (5.7) 31 (7.6) 0.059
Current housing issue (n = 1203) 15 (1.3) 7 (1.2) 2 (1.3) 6 (1.4) 0.941
Difficulty paying meds (n = 1192) 109 (9.1) 51 (8.4) 11 (7.0) 47 (11.0) 0.220

Definitions: No population health team: 0 visits with members of the population health team, minimal population health team: 1 visit with a member of
the population health team, population health team intervention: 2 or more visits with a member of the population health team. Note: p values are two-
sided and from chi-squared tests for categorical variables or Kruskal Wallis test for continuous variables, between study groups. p values < 0.05
indicate significant differences in at least 2 groups
SMHCVH St. Mary’s Health and Clearwater Valley Health
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factor (e.g., clinical conditions, medical complexity, utiliza-
tion) except for diagnosis of heart failure and not taking your
medications as prescribed. More people in the PHT interven-
tion group reported transportation barriers (p = 0.021) and
difficulty affording food (p = 0.059).

Intervention Engagement

Between September 1, 2017, and December 31, 2021,
SMHCVH staff provided 4853 PHT intervention encounters to
895 patients with diabetes (Fig. 2). Within the PHT intervention
group, engagement with the CDE was the most common inter-
vention provided to patients, followed by CCM, CHW, MNT,
and IBH, respectively. Within the minimal PHT group, engage-
ment with the CDE was also the most common intervention
provided to patients, followed by CHW, MNT, CCM, and
IBH, respectively. PHT intervention had a higher number of
HRA screening per patient during the study (mean: 1.96) com-
pared tominimal PHT (1.63) and no PHT groups (1.38) (Fig. 2).

Primary Clinical Outcomes

HbA1c, blood pressure, and LDL data for each group during the
study are presented in Table 2. PHT intervention exhibited
significantly reduced mean HbA1c at each subsequent time
point when compared to baseline (e.g., baseline compared to 6
months, baseline compared to 12 months, etc.). The minimal
PHT and no PHT groups also exhibited significantly reduced
mean HbA1c at 6 months when compared to in-group baseline
measures. These decreases were not sustained at any subse-
quent time point for the no PHT group.Minimal PHT sustained
significant reductions at 12 months, but no significant decreases
were observed after 12 months (Fig. 3). There were no signif-
icant changes in blood pressure (e.g., systolic, diastolic) in any
of the groups (Table 2). PHT intervention had significant re-
ductions in LDL, when compared to baseline measures, at 12
months, 24 months, and 36 months.Minimal PHT exhibited no
significant reductions in LDL while no PHT had a significant
reduction at 36 months (Table 2). Figure 3 describes the time
trend of HbA1c and sample availability at each time point per
group. Available clinical outcomes data across groups de-
creased initially from baseline to 6 months. However, data
availability stabilized after 6 months for HbA1c and blood
pressure and after 12 months for LDL (Appendix 2a–2c). There
were few demographic, social, and clinical differences to note
between patients with andwithout 24-month HbA1c except that
PHT intervention patients with 24-month HbA1c were less
white than those without HbA1c (Appendix 3). Additional
missing data analyses found stable differences in medical and
demographic characteristics between groups at each subsequent
time point (Appendix 4a–4 g).

Binary Clinical Performance Metrics

Table 3 presents the proportions of patients with diabetes who
are meeting HbA1c, blood pressure, or statin prescription
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performance metrics. The PHT intervention group achieved
statistically significant increases in HbA1c < 8% at each
subsequent time point, when compared to baseline. The pro-
portion of PHT intervention patients achieving an HbA1c <
8% increased from 59.9% at baseline to 72.5% at 24months (p

< 0.05). The no PHT group achieved significant increases in
patients achieving blood pressure control (< 140/90mmHg) at
each subsequent time point. All groups achieved significant
increases in receipt of statin prescription at each subsequent
time point.
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Baseline 6-month 12-month 18-month 24-month 30-month 36-month
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n
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n
(%)
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(SD)

n
(%)
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(SD)

n
(%)
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(SD)

n
(%)

Mean 
(SD)

n
(%)

No Population
Health Team

(n=969)

7.32 
(1.70)

779 
(80.4)

7.17*

(1.23)
380 

(39.4)
7.25 

(1.42)
438 

(46.6)
7.18 

(1.39)
344 

(39.5)
7.28 

(1.42)
362 

(44.8)
7.21 

(1.48)
339 

(45.0)
7.27 

(1.55)
311 

(45.1)

Minimal Population
Health Team

(n=234)

7.66 
(1.97)

193 
(82.5)

7.22*

(1.59)
101 

(46.1)
7.32*

(1.59)
76

(40.4)
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7.37 

(1.65)
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(41.5)
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(1.75)
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(32.0)

Population Health
Team Intervention

(n=561)

7.92 
(1.93)

459 
(81.8)

7.37*

(1.48)
342 

(61.1)
7.56*

(1.77)
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(61.6)
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(58.5)
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177 

(51.0)

Fig. 3 HbA1c outcomes among SMHCHV patients with diabetes. Abbreviation: SMHCVH—St. Mary’s Health and Clearwater Valley Health.
Definitions: no population health team: 0 visits with members of the population health team, minimal population health team: 1 visit with a
member of the population health team, population health team intervention: 2 or more visits with a member of the population health team.

*Denotes statistically significant change from self-compared baseline (p < 0.05).

Table 3 Binary Clinical Performance Metrics for SMHCVH Patients with Diabetes by Intensity of Population Health Team Intervention

No population health team (n = 969) Minimal population health team (n =
234)

Population health team intervention
(n = 561)

HbA1c
< 8%

BP
< 140/90
(mm Hg)

Statin
Rx

HbA1c
< 8%

BP
< 140/90
(mm Hg)

Statin
Rx

HbA1c
< 8%

BP
< 140/90
(mm Hg)

Statin
Rx

Baseline 75.5% 72.6% 12.3% 70.0% 72.3% 29.9% 59.9% 77.2% 16.6%
12 months 74.7% 81.2%* 23.3%* 71.1% 80.8% 27.6%* 69.9%* 80.5% 25.6%*

24 months 75.1% 77.8%* 34.3%* 78.0% 83.5% 33.3%* 72.5%* 81.2% 34.3%*

36 months 74.3% 78.5%* 47.2%* 75.0% 82.0% 43.8%* 67.8%* 78.3% 44.1%*

Definitions: No population health team: 0 visits with members of the population health team, minimal population health team: 1 visit with a member of
the population health team, population health team intervention: 2 or more visits with a member of the population health team
Rx prescription, BP blood pressure
*Denotes statistically significant change from self-compared baseline (p < 0.05)
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DISCUSSION

SMHCVH’s PHT model showed promising results for a qual-
ity improvement effort seeking to integrate medical and social
care and improve clinical outcomes for people with diabetes in
a frontier setting. SMHCVH PHT implementation illustrates
how health systems may build a model to improve population
health and assess and address social needs as part of standard
medical care provided to all patients.17–19

First, medical complexity and prevalence of social needs in
the three study groups reflect a PHT referral process that
aimed to engage patients with medical and social needs bar-
riers. SMHCVH successfully identified and connected the
most medically complex patients, as well as those who report-
ed more transportation barriers and difficulties affording food,
to PHT services that extend beyond usual primary care (Ta-
ble 1). Second, this frontier health system quality improve-
ment effort provided an opportunity to assess clinical out-
comes over an extended time frame of 36 months for changes
in HbA1c, LDL, and blood pressure. Clinical outcomes im-
proved, with significant reductions in HbA1c among PHT
intervention patients baseline to 12 months and sustained
reductions at 18 months, 24 months, 30 months, and 36
months. Significant reductions in HbA1c were also observed
among minimal PHT intervention patients from baseline to 12
months. Third, proportions of patients with diabetes who are
meeting HbA1c, blood pressure, or statin prescription perfor-
mance metrics improved across all populations of interest,
especially among the PHT intervention group, the patients
with the greatest medical and social needs. The improvements
validate implementation of the PHT model utilized to meet
patients’ social needs (e.g., food access, transportation) and
medical needs (e.g., behavioral health, nutrition education,
primary care access). Future studies should continue to expand
outcomes evaluations outside of clinical values and consider
metrics that better align with patient preferences, including but
not limited to thoughtful use of social needs screening data.
While this study documents associations between PHT

intervention and improvements in diabetes outcomes, scaling
integrated medical and social care and sustaining the structure
of frontier population health is fraught with challenges for
SMHCVH and other like-minded critical access hospitals.20

Many rural and frontier communities lack payment and reim-
bursement to facilitate the integration of medical and social
care.21,22 Value-based payment methodologies (e.g., Delivery
System Reform Incentive Payments, Advanced Payment
Models) that incentivize and support integrated medical and
social care are not readily available to SMHCVH, or other
rural health systems. Although SMHCVH currently partici-
pates in value-based initiatives with payers, these programs
have yielded little financial benefits (e.g., shared savings) due
to suboptimal performance by other healthcare organizations
and providers outside of SMHCVH that are still included in
SMHCVH’s accountability metrics. Rural and frontier com-
munities in the USA lack reimbursement and upfront payment

for CHW engagement and care coordination, even though
these programs and services could address uniquely rural
medical and social needs (e.g., access to primary care, trans-
portation, poverty).21,23,24 SMHCVH, and other rural
healthcare institutions, must walk a critical line between of-
fering comprehensive services to address both medical and
social needs and remaining financially solvent in the current
fee-for-service healthcare delivery and financing environment.

Study Limitations

Our study has several limitations. First, this study was an
observational, quality improvement evaluation. Group defini-
tions were retrospectively assigned and differences in clinical
and demographic factors were expected partly due to risk-
based referrals to PHT services. This limited between-group
comparisons and generalizability of the findings. Second,
more clinical lab data were missing at progressive 6-month
follow-up intervals. In addition, study attrition across each
interval could impact the overall findings. However, we found
similar demographics, medical, and social characteristics be-
tween those with and without available HbA1c values across
the entire study population for each time point, suggesting loss
to follow-up did not impact the major findings of our analyses.
Third, PHT referral data were not accessible and, thus, we
could not assess whether the type of PHT referral process
impacted outcomes. Fourth, we were unable to adjust for the
effect that the COVID-19 pandemic had on outcomes, utiliza-
tion, and HRA screening data. Lastly, our results may lack
generalizability given the unique geographic environment and
demographic makeup of Northern Idaho.

Conclusion

SMHCVH’s frontier PHT model demonstrates durable im-
provements in HbA1c outcomes for people with diabetes,
especially among those who face significant medical and
social challenges. These improvements validate the invest-
ment required to evolve care, but many rural healthcare orga-
nizations lack sufficient incentive and support for population
health management that could mitigate medical and social
needs for patients and expand the capacity of current
healthcare teams. Although SMHCVH has creatively blended
various funding sources to implement its PHTmodel, payment
should instead be intentionally designed to support and incen-
tivize care transformations that address medical and social
needs and advance health equity.17,25,26
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