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Introduction: Health centers are community-based, patient directed primary care providers that offer accessible, high-quality primary 
care within medically underserved communities. Screening for cancer and managing complex chronic conditions such as diabetes, 
hypertension, obesity, and depression are vital services for the vulnerable populations seen by community health centers. Delivering 
care for complex chronic conditions and preventive services using virtual models that integrate self-care tools and technology is an 
important approach to increasing access for hard-to-reach patients served by health centers.
Objective: This study aimed to explore the use of a virtual care model, applied using a systems approach and patient-driven tools and 
technology, on the performance of clinical and patient experience measures.
Methods: A virtual care model, applied using a systems approach offered by the Value Transformation Framework (VTF), was 
combined with self-care tools and technology in twenty health centers across 17 states to drive improvement efforts. Changes in 
clinical measures and patient experience were compared.
Results: A total of 385 patients were enrolled and 270 (70.1%) completed a baseline visit and at least four virtual visits during the six- 
month intervention period. Statistically significant improvements were seen in measures for HbA1c, systolic and diastolic blood 
pressure, and bodyweight. Among the 270 who completed the baseline and at least 4 virtual visits, the percentage up-to-date for 
colorectal cancer screening increased from 113/270 (41.9%) to 169/270 (62.6%) after six months, p<0.001, a 20.7% increase. Patients 
completing the baseline visit and at least 4 virtual visits reported a 10.7% decrease in depression and increased satisfaction with virtual 
care visits compared to in-person visits (p<0.001).
Conclusion: Health centers applying the Value Transformation Framework’s organizing framework to the use of virtual care models 
together with patient self-care tools, technology, and education, had improvements in measures for chronic and preventive conditions 
and patient experience.

Plain Language Summary: The Value Transformation Framework (VTF) was designed by the lead author to serve as an organizing 
framework for health center systems change and advancement toward the Quintuple Aim: improved health outcomes, improved patient 
experiences, improved staff experiences, reduced costs, and equity. When applied in the health care setting, the VTF translates 
research, evidence-based solutions, and promising practices into clear and practical steps that health centers can use to achieve value- 
driven care. In this paper, the authors report on results from a study where the VTF’s organizing approach was combined with 
evidence-based virtual care models supported by patient self-care tools, technology, and education with improvements seen in 
measures for colorectal cancer screening, hypertension control, diabetes control, weight, patient reported depression, and patient 
experience. The action steps taken by health centers participating in this quality improvement project can be replicated by other health 
centers. 

The impact of colon cancer, hypertension, diabetes, obesity, and depression, particularly among health center patients, is 
substantial. Identifying strategies to change health center systems in ways that improve performance is critically important. The 
authors demonstrated that implementing the VTF can provide health centers with a practical and actionable approach to health 
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center systems change to achieve significant improvements in clinical measurements, patient-reported depression, and patient 
experience with care. 

Keywords: vulnerable populations, colorectal cancer screening, hemoglobin A1c, obesity, depression, patient experience

Introduction
Many primary care services do not require an in-person visit. Care, services, and referrals can often be completed by 
telephone or other remote methods. The COVID-19 pandemic, combined with rapid advances in technology, drove 
creative technological innovations in health care delivery.

Within the United States (US) there is a network of nearly 1400 health centers with over 14,000 delivery sites where 
primary care services are provided to more than 30 million patients, many of whom are uninsured, living below the 
poverty line, or experiencing other challenges in accessing care.1 This network of safety-net primary care providers is 
hereafter referred to as “health centers”. Health centers are community-based health care providers that offer primary 
care to medically underserved populations regardless of their ability to pay. They are funded, in part, through the Health 
Resources and Services Administration (HRSA) Health Center Program.

Studies demonstrate that health centers deliver care that meets or exceeds national practice standards at lower costs.2,3 

Health centers are estimated to save the US health care system $24 billion annually.2 The Community Health Center 
Program has its roots in President Lyndon B. Johnson’s war on poverty and today continues to serve low income, 
uninsured, and underinsured populations with attention to social drivers of health and equity.

In 2022, approximately 28% of health center patients had hypertension and 16% of all health center patients were 
individuals with diabetes.1 During that same period, the prevalence of obesity and depression among health center 
patients was 27% and 9%, respectively.1 Managing chronic conditions and addressing preventive screenings is critical to 
improved health outcomes for health center patients.

The use of telehealth to provide care and services has increased for a host of reasons, including interest in the 
potential to improve access, enhance efficiency, and reduce cost. The term “telehealth” describes any service that allows 
patients to access care from a provider remotely.4 Remote patient monitoring is an approach to telehealth in which 
patients self-measure health data and report the data from a non-clinical setting (often their homes) to their healthcare 
provider.4 Remote patient monitoring is particularly well suited for screening programs and for the management of 
chronic conditions such as diabetes and hypertension because it can reduce the cost and burden of in-person clinic 
visits.5–8

Research is emerging that suggests telephone and video visits may be a preferred method of health care delivery for 
some patients and may have a significant effect on advancing health care in the future.9,10 Patients report being satisfied 
with the use of telemedicine and remote home monitoring for the management of chronic conditions.5,9,11,12

Colorectal cancer screening (CRCS) and follow-up care for diabetes and hypertension are three areas of clinical care 
that could dramatically benefit from the rapid advance in telehealth and virtual care. In 2020, 40.1% of health center 
patients had up-to date CRCS compared to 69.7% of the general population.1,13 CRCS can be conducted remotely by 
mail using fecal tests, and studies have found that sending tests by mail increases uptake of CRCS.14–16 One study of at- 
home CRCS implementation in health centers in Kentucky found increased provider willingness to utilize at-home CRCS 
due to disruptions to normal care caused by the COVID-19 pandemic.17

While many patients prefer telehealth for its convenience, reduced travel time, reduced wait time, and lower cost,18 

telehealth may not be warranted in all situations. Limitations or patient concerns regarding telephone and/or virtual 
(video) visits have been reported.19,20 Despite the growing literature on the pros and cons of the use of telehealth in 
health care, little of this research explores the use of telehealth and remote patient monitoring in underserved 
populations.11

This study sought to explore the use of virtual care delivery models, using the VTF systems approach model, and self- 
care tools, technology, and patient education. The goal was to evaluate changes in clinical measures (colorectal cancer 
screening, diabetes control, hypertension control, depression, and weight) and patient experience. While the project was 
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conceived prior to the COVID-19 pandemic, it was implemented during the height of the public health emergency. The 
timing was fortuitous in that health centers, along with other health care organizations around the globe, were looking to 
quickly adopt new virtual models of care and new and expanded uses of technology. This was a time when many patients 
chose to stay home rather than seek in-person health care and access to food, exercise, or other factors supporting healthy 
lifestyles became more challenging. This was a period of unprecedented expansion in technology, not only in health care 
but in all aspects of life, work, and play.

Value Transformation Framework (VTF)
This project was guided by a whole-person, systems approach to change. A systems approach allows for engagement by 
staff at all levels of the organization, directing change in multiple parts of the overall health center system at the same 
time. The Value Transformation Framework (VTF), designed by the lead author, is an organizing framework for making 
changes and improvements across a system. It focuses on fifteen areas of change organized into three main domains: 
infrastructure, care delivery, and people systems. By working across multiple areas within a health system at the same 
time, changes can take place that drive improved health center performance and achievement of the Quintuple Aim: 
improved health outcomes, improved patient experiences, improved staff experiences, reduced costs, and equity 
[Figure 1].21–25 The VTF has been shown to be an effective framework to guide health center systems change.21–23,25

This paper discusses how the VTF’s organizing framework guided a virtual care model that, when combined with 
patient self-care tools, technology, and education, delivered evidence-based care and saw improvements to measures of 
clinical performance and patient experience in the health center setting.

Figure 1 Value Transformation Framework (VTF).
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Methods
Study Design
This study was conducted in a cohort of twenty US health centers from September 2020 to June 2021. The study 
combined (1) a systems approach to change using the VTF; (2) new virtual care models; and (3) patient self-care tools, 
technology, and education referred to as “Patient Care Kits” to support evidenced-based interventions and tracking of 
clinical measures. The results from the new virtual care model were investigated to determine if improvements in 
performance of clinical and patient experience measures could be observed. These measures included CRCS, hyperten-
sion control, diabetes control, depression screening, weight, and patient experience.

Study Participants
Participating health centers were recruited through an open application process to health centers nationally. Any health 
center or health center look-alike (organizations who meet federal health center requirements but do not receive federal 
award funding) who operated a care management program was eligible to apply. Selecting health centers with existing 
care management programs allowed for a quick program start-up and brought consistency across health centers through 
already sufficient staffing and workflows to support the engagement and follow-up of patients with multiple chronic 
conditions. A total of seventy interested health centers applied. Based on available project resources, twenty health 
centers were selected for participation. Selection was conducted by an internal NACHC review panel based on the 
following criteria: the health center’s proposed strategy to design a new care delivery model with virtual care processes 
and patient self-care tools and technology that would be integrated with the health center’s current workflow and model 
of care, a demonstrated risk stratification process, the strength of the proposed strategy to distribute self-care tools and 
technology to patients, and the current and proposed strategies to engage patients in the use of self-care tools, technology, 
and virtual visits.

Patient recruitment was conducted by health center staff using a purposive sampling approach, through the deliberate 
selection of participants based on inclusion criteria. The goal was to recruit 20 participants per health center and enroll 
400 patients in the overall program. To be eligible for participation in the study, participants had to be 50–75 years old 
with two or more chronic conditions, including diabetes.

Ethical Considerations
This project was submitted to the AT Still University (ATSU Arizona) Institutional Review Board (IRB) which deemed it 
to be a quality improvement project and classified it as “non-jurisdiction”. The IRB application number was 220–238.

Study Setting
The 20 selected health centers represented 17 states. The state and regional primary care associations (PCAs) and health 
center controlled networks (HCCNs) that offer technical assistance, training, and other technology and operational 
support to health centers in their state or network, were invited to join program calls and activities.

Intervention
This project, titled “Leading Change: Transforming At-Home Care” (or “Leading Change”), provided guidance and 
coaching to implement new virtual models of care, which included assistance in developing workflows, materials to 
support staff training, and patient instructional and educational materials. The project provided one “Patient Care Kit” 
(Kit) for each patient enrolled in the virtual care program. The Kits provided participating patients with a uniform set of 
tools, technology, and educational materials. Kit tools included a home CRCS (stool) test and home blood sugar (A1c) 
test. Technology included a blood pressure monitor, thermometer, and digital scale. In addition, each Kit included patient 
educational and instructional materials (available in five languages), and logs and recording tools. Instructions and 
recording logs were also provided to health center staff. The target patient population for the project was individuals 50– 
75 years of age with two or more chronic conditions, one of which was diabetes.
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The project was implemented over a ten-month period which included a six-month intervention window that 
incorporated monthly patient-care team exchanges and virtual care visits. During the intervention period, the twenty 
health centers deployed new models of care that delivered monthly virtual care services. Live touchpoints were added if/ 
when deemed necessary by the patient, care team, or provider.

Following the selection of participating health centers in September 2020, NACHC held an orientation call to 
welcome the cohort to the project and acquaint them with project expectations and timelines. Each health center 
identified a staff member to serve as project lead and point of contact with the NACHC team. Participating health 
centers were guided in project start-up activities including strategies for leadership engagement, communicating the 
initiative to staff within the health center, preparing the health center to receive Patient Care Kits, and identifying eligible 
patients. A virtual project launch meeting was held in October of 2020 during which the Principal Investigator (PI) 
presented the project plan, improvement approach using the VTF, and reporting requirements. Following orientation and 
launch calls, the NACHC team held monthly project calls that included all participating health centers. These calls 
provided training and technical assistance, troubleshooting, sharing of best practices, and peer exchange. In addition to 
monthly project calls, each participant health center was paired with a NACHC coach who provided additional one-on- 
one guidance and support throughout the project. A one-on-one coaching call was held with each site approximately half- 
way through the intervention period with additional calls taking place as needed.

NACHC’s project team guided care team leads at each health center through a four-step transformation process over 
the course of the ten-month Leading Change project. These steps included:

● Step 1: Lay the Groundwork
● Step 2: Launch
● Step 3: Implement
● Step 4: Project Close

Step 1 Lay the Groundwork
Health centers assessed organizational readiness for systems change using a VTF Assessment tool. This tool, developed 
as a companion to the VTF,24 measures health center readiness and progress in fifteen areas of health systems change that 
correspond with the VTF. During this phase, health centers also defined project goals and created workflows to 
implement the improvement intervention. The intervention consisted of:

● Monthly virtual care visits for six months
● Depression screening using the PHQ-2 at baseline and last virtual visit26

● Social risk assessment using questions from the NACHC PRAPARE® tool27

● Patient experience survey at baseline and last virtual visit
● Live touchpoints as determined by the patient, care team, or provider
● Provision of patient self-care tools and technology, referred to as a “Patient Care Kit”
● Patient education and instruction in preventive health screening and use of the tools in the Kit

Step 2 Launch
Health centers distributed Patient Care Kits and conducted an initial “baseline” health care visit with patients. Baseline 
visits were conducted in-person at the health center or at the patient’s home, with a few performed virtually as requested 
by the patient. Participating health centers collected a uniform set of data at the baseline visit including clinical, social 
risk (using a subset of NACHC’s PRAPARE® tool), depression screening (PHQ-2), and patient experience measures. 
These same measurements were collected again at 6 months, the close of the intervention period. Patients were also 
provided instructions and training regarding how to use the tools and technology and how to report measurements over 
the course of the program.
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Step 3 Implement
After the baseline visit, health centers conducted at least monthly video visits and/or checks-in for the duration of the 
project. Additional virtual and/or in-person contact occurred if requested by the patient, care team, or provider. Health 
centers implemented workflows and processes to support virtual check-ins and patients’ use of self-care tools and 
technology during the 6-month implementation phase. Throughout the project period, health center staff had access to 
a NACHC-managed online platform that served as a central repository of project information, educational tools, and 
resources. To support the diverse populations served by the 20 participating organizations, patient educational materials 
were translated into Spanish, Karen, Lao, and Vietnamese. Educational and instructional materials were also provided to 
staff.

Step 4 Project Close
Health centers completed a final project-related patient visit at the close of the six-month intervention window to gather 
final measurements, including post-data for clinical measures, social risk, depression screening, and patient experience.

Data Collection
Health centers collected patient data using their routine primary care practices and then reported de-identified clinical, 
social risk, and patient experience data to NACHC monthly. No patient-identifying or personal information was 
transmitted to the NACHC team, thus there was no risk that private medical information could be linked directly to 
an individual person. While health centers report Uniform Data Systems (UDS) metrics annually as part of federally 
required reporting to the Health Resources and Services Administration (HRSA),1 health centers participating in this 
project tracked data monthly. To ensure that data were valid, the project team provided coaching and support in the 
collection and reporting of measures.

Analysis
Summary statistics including means (standard deviations) and counts (percentages) were calculated, as appropriate. 
Dependent-samples t-tests were used to evaluate change in clinical measurements and ratings of care received from 
baseline to six months. McNemar paired-sample proportions tests were used to evaluate changes in categorical data. An 
alpha of 0.05 was used as the criterion for statistical significance. SPSS ver. 28 (IBM Corp., Armonk NY) was used for 
statistical analysis.

Results
A total of 385 patients were enrolled in the project. All patients received a Patient Care Kit, educational material, and 
instruction in how to use Kit tools and technology. The majority, 270 (70.1%), of the patients who completed a baseline 
visit and received a Kit and instruction also completed at least four virtual visits. See Table 1.

Table 1 Patient Participation, by Health Center

Health 
Center

Total patient 
population

Total # Patients 
Enrolled

# of Patients with Baseline Visit and 
Less Than Four Virtual Visits During 

6-Month Period

# of Patients with Baseline and at 
Least Four Virtual Visits During the 

6-Month Period

1 3381 20 3 17

2 10,488 20 4 16

3 40,518 20 3 17

4 19,782 21 2 19

(Continued)
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Project participants (Table 2) included a higher percentage of uninsured (22%) as compared to the national health 
center average (12%).

Table 3 highlights the higher proportion of White, and Non-Hispanic or Latino/a participants in the patient cohort as 
compared to the national average.

There were statistically significant improvements in measures for HbA1c, systolic and diastolic blood pressure, and 
bodyweight among the participants over the six-month intervention period. Mean changes in HbA1c of −0.63 (p<0.001), 
systolic blood pressure of −3.68 (p=0.002); diastolic blood pressure of −2.28 (p=0.002); and weight of −2.50 (p=0.003) 
for patients remaining in the study for the full six months are noted in Table 4.

Table 5 highlights CRCS levels among all patients and those who completed the baseline visit and at least 4 virtual 
care visits. Among all patients enrolled, 148/385 (38.4%) had up-to-date CRCS at baseline per HRSA UDS guidelines.1 

At six months, 190/385 (49.4) had appropriate CRCS, p=0.003. Among the 270 who completed the baseline and at least 

Table 1 (Continued). 

Health 
Center

Total patient 
population

Total # Patients 
Enrolled

# of Patients with Baseline Visit and 
Less Than Four Virtual Visits During 

6-Month Period

# of Patients with Baseline and at 
Least Four Virtual Visits During the 

6-Month Period

5 78,554 20 10 10

6 9766 19 3 16

7 3102 20 11 9

8 27,831 20 4 16

9 14,199 20 5 15

10 72,893 20 1 19

11 35,733 20 14 6

12 18,536 14 14 0

13 26,648 10 9 1

14 46,166 21 3 18

15 59,274 20 5 15

16 3334 20 0 20

17 24,823 16 0 16

18 3980 20 3 17

19 29,004 20 16 4

20 39,719 24 5 19

Total 567,731 385 115 270

Note: Health Center represents a participating organization; assigned a number 1 through 20.

Table 2 Participant Insurance Status

Insurance National UDS Data Project Data

Insured 88% 78%

Uninsured 12% 22%
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4 virtual care visits, the percentage up-to-date for CRCS increased from 113/270 (41.9%) at initiation of the study to 169/ 
270 (62.6%) at six months, p=<0.001, a 20.7% increase in CRCS. Eighteen (18) of the 20 participating health centers 
achieved a higher rate of CRCS for patients in their study population than was reported in their 2020 UDS data.

Among all patients, 115 completed the baseline visit but did not have at least four virtual visits. Thirty-five (35) of these 115 
patients (30.4%) had appropriate CRCS at baseline. Among the 64 of those 115 patients who were not up-to-date with their 
CRCS at baseline, 14/64 (21.9%) were brought up-to-date in CRCS during the six-month intervention period of this study.

Counts of virtual visits and dropout rates did not differ significantly across race (African American vs Caucasian), 
ethnicity (Hispanic vs non-Hispanic), sex of patient, or availability of insurance. Patient age was not associated with the 
probability of discontinuing virtual visits during the six month intervention window.

Health center staff administered a depression screening tool (PHQ-2) and patient experience survey with project 
participants at baseline and again at the close of the intervention. Results are shown in Table 6. Among 262 patients who 
completed the depression screen (PHQ-2) at baseline and at project close, 91 (34.7%) reported being depressed at 
baseline, and 63 (24.0%) reported being depressed at six months, p<0.001. This represents an 11% decrease in reports of 
depression during the project period. The patient experience survey included a question that asked patients about their 

Table 3 Participant Race/Ethnicity (% of Total Patients Rounded to the 
Nearest Integer)

National UDS Data Project Data

Race White 50% 68%

Black/African American 19% 15%

Asian 7% 9%

Unreported 21% 2%

Other 3% 5%

Ethnicity Hispanic or Latino/a 31% 16%

Non-Hispanic or Latino/a 69% 84%

Table 4 Changes in Clinical Indicators During the Intervention

Variable Baseline Mean  
(SD)

Six-Month Mean  
(SD)

Mean Change  
(95% CI)

P-value Effect Size  
(Cohen’s d)

HbA1c (mg dL) 8.68 (2.04) 8.05 (1.78) −0.63 (−0.83, −0.42) <0.001 −0.39

Systolic Blood Pressure 134.23 (19.82) 130.43 (16.90) −3.68 (−5.96, −1.40) 0.002 −0.19

Diastolic Blood Pressure 79.29 (10.74) 77.01 (10.47) −2.28 (−3.74, −0.82) 0.002 −0.19

Weight (lbs.) 191.46 (45.97) 188.96 (46.76) −2.50 (−4.16, −0.84) 0.003 −0.18

Table 5 Changes in Up-to-Date Colorectal Cancer Screening During the Intervention

Variable Baseline Count (%) Six-Month Count (%) Change P-value

All Patients (n=385) 148 (38.4) 190 (49.4) 11.0% 0.003

Patients with Baseline Visit and at Least 4 Virtual Visits (n=270) 113 (41.9) 169 (62.6) 20.7% <0.001
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experience with virtual visits relative to in-person visits, with most of the patients having experienced telephone and/or 
virtual visits with their care team in the months preceding this project due to the pandemic. Mean [SD] responses to the 
question, “How would you rate the care you receive at virtual visits with your provider as compared to in-person visits in 
the health center with your provider?” are shown in Table 6 with higher ratings (greater satisfaction) at the final visit 
(3.95 [1.83]) than baseline (3.43 [0.92]), p<0.001.

Discussion
In this project, application of the Value Transformation Framework’s (VTF) organizing approach combined with new 
models of virtual care and tools and technology offered through Patient Care Kits showed statistically significant 
improvements across multiple clinical and patient experience measures. Improvements were seen in clinical measures 
for cancer screening, hypertension control, diabetes control, weight, depression, and patient satisfaction with virtual 
visits. These improvements were seen despite the short duration of the intervention window and could potentially 
increase if the intervention were applied over a longer period of time.

The reporting of clinical measures was familiar to health centers and consistent with the methods health centers used 
for reporting data.1 NACHC provided coaching and support throughout the project. The improvements noted in 
measurements may be because patients had a high level of engagement and “touch” with their care team during this 
program, both virtually and in-person. This greater level of communication and follow-up by the care team may have 
contributed to improved reports of well-being.

Program participants included a higher percentage of uninsured than the national health center average, showing 
promise for the use of virtual care models with this target population and other traditionally underserved, at-risk patient 
populations receiving care through community health centers. While the gains in recalcitrant clinical measures are 
promising, additional interventions and/or additional time may be needed to realize a greater magnitude of change.

These findings support earlier work on the potential impact of the Value Transformation Framework as an organizing 
approach for improving health outcomes,21–25 in this case focused on a virtual model of care delivery using patient self- 
care tools, technology, and education. This systems-approach may help advance key Quintuple Aim goals (improved 
health outcomes, improved patient experiences, improved staff experiences, reduced costs, and equity).28 The improve-
ments noted in clinical measures and patient well-being and experience are encouraging and show promise for spread and 
scale to other health centers nationally.

Limitations
The patients served by this project had access to technology to support the use of telehealth. We recognize that there are 
communities where connectivity and access to technology is more limited. The project, however, is unique in that it used 
a standardized framework for systems change (the VTF) delivered through a structured project implementation approach, 
while allowing each participant health center to operationalize a virtual care model that fit their organizational culture, 
quality improvement resources, delivery tactics, and staffing resources. The overall project strategy, therefore, can be 
replicated.

While 99 patients did not complete at least 4 virtual visits in addition to the baseline visit, approximately half of these 
patients (49) completed CRCS prior to the end of the study. We do not have information regarding the reasons they ended 

Table 6 Changes in Depression and Patient Experience 
Scores (262 Patients Completed the Depression Screen 
(PHQ-2) at Baseline and Six Months)

Variable Pre Post P-value

PHQ-2 91 (34.7%) 63 (24.0%) <0.001

Patient Experience+ 3.43 3.95 <0.001

Note: +Rated on a 5-point scale with 1 = poor and 5 = excellent.
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engagement with the project, but these patients may have felt they received needed care or completed measures for the 
areas that were the focus of the project. This is an area the authors plan to evaluate in more detail in future work.

Data were self-reported by health centers using methods outlined in the HRSA UDS reporting requirements. The 
validity of data collected was managed with routine check-ins by the project team regarding health center data collection 
and validation.

Conclusion
Since the onset of the COVID-19 pandemic, health centers have been shifting to more virtual models of care delivery. 
The need to improve access, engage patients, and deliver efficient, coordinated, and high-quality care is imperative. 
Screening for preventive conditions such as colorectal cancer and managing complex and chronic conditions such as 
diabetes and hypertension, are vital in underserved and vulnerable communities. Virtual health services using self-care 
tools and technology is an important model to increase access to care for hard-to-reach patients and shows great promise 
within health centers. Findings from the Leading Change: Delivering At-Home Care initiative demonstrate that when 
health centers apply a systems approach using the Value Transformation Framework, combined with evidence-based 
virtual care, patient self-care tools, technology and education, measures of clinical performance and patient experience 
can improve.
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