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Chronic care coordination by integrating care through a 
team-based, population-driven approach: a case study
Constance O  van Eeghen,1 Benjamin Littenberg,1 Rodger Kessler2

Abstract
Patients with chronic conditions frequently experience behav-
ioral comorbidities to which primary care cannot easily respond. 
This study observed a Vermont family medicine practice with 
integrated medical and behavioral health services that use 
a structured approach to implement a chronic care manage-
ment system with Lean. The practice chose to pilot a popula-
tion-based approach to improve outcomes for patients with 
poorly controlled Type 2 diabetes using a stepped-care model 
with an interprofessional team including a community health 
nurse. This case study observed the team’s use of Lean, with 
which it designed and piloted a clinical algorithm composed 
of patient self-assessment, endorsement of behavioral goals, 
shared documentation of goals and plans, and follow-up. The 
team redesigned workflows and measured reach (patients who 
engaged to the end of the pilot), outcomes (HbA1c results), and 
process (days between HbA1c tests). The researchers evalu-
ated practice member self-reports about the use of Lean and 
facilitators and barriers to move from pilot to larger scale appli-
cations. Of 20 eligible patients recruited over 3 months, 10 
agreed to participate and 9 engaged fully (45%); 106 patients 
were controls. Relative to controls, outcomes and process 
measures improved but lacked significance. Practice members 
identified barriers that prevented implementation of all changes 
needed but were in agreement that the pilot produced useful 
outcomes. A systematized, population-based, chronic care man-
agement service is feasible in a busy primary care practice. To 
test at scale, practice leadership will need to allocate staffing, 
invest in shared documentation, and standardize workflows to 
streamline office practice responsibilities.
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BACKGROUND
Chronic disease management often requires atten-
tion to a behavioral component, including tobacco 
use, poor diet, inadequate physical activity, alco-
hol and substance use, nonadherence to treatment, 
insomnia, anxiety, depression, chronic pain, and 
stress [1–4]. Because these problems are so often 
comorbid with chronic medical problems such as 
diabetes, heart disease, arthritis, and lung disease, 
many have suggested integrating behavioral care 
into primary care by creating team-based care to 
coordinate the work of medical and behavioral pro-
viders [5, 6]. Examples of this work have included 
applications of the chronic care model [7] and the 

primary care behavioral health consultant model 
[8]. Both have demonstrated effectiveness in treating 
behavioral health problems, while applications to 
chronic disease continue to emerge [6].

With the exceptions of the Department of 
Defense, the Department of Veterans Affairs, and 
some health maintenance organizations, it is unu-
sual for behavioral care and primary care to be 
systematically integrated [6]. Although the data are 
sparse, recent survey data of a sample of patient-cen-
tered medical homes found approximately 40% of 
respondent practices had some behavioral staff [9]. 
Inclusion of behavioral care in practice systems and 
operating processes calls for a deliberate redesign 
of workflows supporting patient care [10], includ-
ing coordination of care for patients with chronic 
diseases. Chronic care coordination is complex:

a multidimensional concept that includes effective 
communication among healthcare providers, patients, 
families, and caregivers (regarding chronic condi-
tions); safe care transitions; a longitudinal view of 
care that considers the past, while monitoring present 
delivery of care and anticipating future needs; and the 
facilitation of linkages between communities and the 

Implications
Practice: The collection and use of patient-re-
ported behavioral risk data will fuel integrated 
medical behavioral pathways to assist manage-
ment of chronic disease.

Policy: Integrating behavioral care into chronic 
care coordination may improve outcomes for 
expensive, complex patient populations if sup-
ported by an industry-wide culture of data collec-
tion and comparison.

Research: We need to identify and evaluate the 
factors that facilitate and limit scaling up this 
intervention for generalizability, as well as de-
termine how best to evaluate and demonstrate 
outcomes.
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healthcare system to address medical, social, educa-
tional, and other support needs that align with patient 
goals. [11]

Chronic care coordination can further aid the inte-
gration of behavioral health by leveraging needed 
resources through well-designed population-based 
care [6].

Population-based care is a systematic method of 
providing measurement-based, stepped treatment 
and team-based care for specified populations [12]. 
Berwick et  al. [13] suggest that improving health 
care must include a shift to focusing on care for 
populations of patients. “Population” denotes a 
defined group of people over time characterized 
by a unifying characteristic(s). Characterizing the 
population of interest allows knowledge about the 
experience of care, its health status, and its costs, 
as well as identification of a unified care delivery 
system. Applying this approach to chronic care 
coordination heightens the opportunity to improve 
patient outcomes.

The goal of this study was to observe a rural 
Vermont family medicine practice with integrated 
medical and behavioral health services that used a 
structured approach to implement a chronic care 
management system with Lean management [10], a 
systematic method of redesigning processes and sys-
tems of service and product delivery. The practice 
chose to design and pilot an algorithm as a demon-
stration of population-based integrated medical and 
behavioral chronic care coordination supported by 
an interprofessional team, including a community 
health nurse in a stepped model of care.

One element of this goal was to test a team-based 
model of care in which service delivery does not 
funnel through the primary care provider but lev-
erages the care delivery capacity of all members of 
the team, up to the scope of their licenses [6]. In this 
model, the primary care providers agreed not be 
the initial point of contact in identifying the need for 
behavioral care, nor a necessary part of the referral 
process. In addition, the behavioral health providers 
agreed to support a community health nurse with 
tools and coaching to screen and provide initial 
interventions for patients in need, stepping up the 
intensity of care to higher level staff as needed [14].

Psychology and integrated care generally focus on 
the treatment of mental health and substance abuse 
disorders. Colocation of behavioral clinicians within 
primary care results in increased referral rates and 
treatment initiation [15, 16]. Recently, given the 
broad range of behavioral need and high expense of 
untreated behavioral comorbidities among patients 
with multiple chronic diseases, the most effective 
focus of behavioral clinicians in primary care may 
not be mental health and substance abuse disor-
ders but comorbid health behavior issues such as 
poor sleep, limited activity, food consumption, and 
engagement in care.

The primary outcomes of this project looked for 
changes in patient outcome and delays in service. In 
addition to improving patient outcomes, the project 
had secondary goals of creating a plan that could be 
scaled up to population-based care for many patients 
with chronic conditions, engaging patients with 
chronic illnesses in self-management skills, improv-
ing accessibility to care providers, lowering the cost 
per patient, and improving the process of care.

The practice chose to pilot this approach with 
patients diagnosed with diabetes mellitus Type 2 
who were judged to need assistance with managing 
their condition, a decision influenced by expec-
tations of the emerging accountable care organi-
zations in the state of Vermont. The prevalence of 
diabetes for individuals 65  years of age and older 
who live in Vermont (the location of the practice) is 
8%; nationally for those over 65, it is 11% [17].

Over the last 20  years, accumulated evidence 
recognizes that effective control of diabetes requires 
management of behavioral elements [18, 19]. 
Furthermore, it suggests comorbid diabetes and de-
pression predicts negative care outcomes [20–22]. 
Psychological and behavioral barriers to optimize 
diabetes self-management are large challenges 
to contemporary diabetes treatment. Given the 
strength of this observation, the American Diabetes 
Association (ADA) published Practical Psychology for 
Diabetes Clinicians [23], and in 1999, the National 
Institutes of Health (NIH) sponsored a conference 
on behavioral science and diabetes [24].

Complex medical and behavioral comorbidities 
are prevalent in the diabetic population. Nationally, 
30% of patients with diabetes have a diagnosis of 
depression [17]. If these comorbidities are left un-
treated, patient care is compromised, whereas add-
itional overall health care cost increases [25, 26]. 
Given these findings, research has spurred investiga-
tion of the utility of integrating behavioral interven-
tions to improve diabetic outcomes, with a focus on 
diabetic patients with depression.

There is emerging support for diabetes treatment 
in integrated medical behavioral primary care [27]. 
Integrated models may generate greater frequency 
of patient participation and engagement in behav-
ioral care with co-occurring physical and mental 
health concerns [28]. Integrating evidence-based 
psychotherapy with comprehensive health services 
improves mental health outcomes for those with 
diabetes [29–32]. Integrated care generates higher 
rates of referral and treatment initiation than re-
ferral to the specialty system [15, 16].

A key distinction is emerging between behav-
ioral health and behavioral care or health behavior. 
Behavioral health refers to care delivered to patients 
whose primary presentation involves a mental 
health or a substance abuse diagnosis or condition. 
Behavioral care or health behavior primarily focuses 
on behaviors that contribute to decreased function 
and that limit the effectiveness of medical care. In 
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caring for patients with chronic conditions, some of 
the identified issues may include mental health con-
ditions or substance use problems, but the primary 
focus of integrated care is lifestyle issues that affect 
health status. One prominent example is the dia-
betes prevention program, with multiple trials indi-
cating the salutary effects of modifying behavioral 
risks on progression from prediabetes to diabetes 
[33]. However, when follow-up is referred outside 
the primary care practice, patient reach and patient 
uptake drop. Referral within the practice can result 
in treatment engagement rates from 75% to 90% [15, 
16].

The rural primary care practice examined in this 
case study had a strong foundation in integrated 
behavioral care based on 25  years of increasingly 
coordinated team-based care among medical and 
behavioral health providers [16, 34]. Based on this 
success, clinical leaders were strongly motivated 
to build a population-based, chronic care coordin-
ation algorithm for patients with poorly controlled 
diabetes. This project offered these leaders the op-
portunity to use Lean management to accomplish 
their goal.

Lean management is a mechanism to assist in 
the change of health care [35] by improving pro-
cesses of care, for example, by reducing the time 
patients wait before receiving treatment [36–38]. 
Lean uses a structured, team-based problem-solv-
ing method to redesign work processes and center 
care delivery on the needs of patients [39]. Process 
improvement methods have a record of success in 
primary care [40]. The specific use of Lean man-
agement in primary care has emerged over the past 
20  years, with a step-by-step process for conduct-
ing Lean in a clinic published in 2006 [41]. These 
clinic-based efforts usually focused on improving 
productivity and patient satisfaction. However, the 
value of Lean, as seen by leaders within and beyond 
health care [42, 43], highlights it as a method for 
improving the quality of services provided and pa-
tient outcomes. The use of Lean management to in-
tegrate primary care and behavioral health services 
is novel, with a recent case study being the first to 
report on the use of Lean to implement integrated 
care in a clinic setting [10]. The Lean principles 
involved in improving the quality and outcomes 
of care in this case study include matching clinical 
staff and provider services with the level and timing 
of patient need, without utilizing more resources 
(and costs) than necessary [42, 44].

PURPOSE
This case study describes the structured approach 
used by one rural primary care practice to develop 
and pilot a clinical algorithm for integrated medi-
cal/behavioral chronic care coordination. This 
algorithm used a stepped-care model with an inter-
professional team that included a community health 

nurse, rather than a physician or psychologist, to 
engage patients in need of integrated care. The 
algorithm focused on patients with diabetes and 
elevated blood sugars and sought to improve their 
glycemic control, frequency of laboratory testing, 
and engagement in self-management skills. This case 
study captured the results of the pilot, as well as the 
perceptions of providers and staff on the processes 
of care and outcomes of the project.

METHODS

Design
This prospective, multi-methods case study observed 
a primary care practice as the unit of study over the 
course of development of a clinical algorithm. The 
primary outcome was the change in HbA1c values 
in pre/postimplementation comparisons. Secondary 
outcomes included the change in time between 
lab tests, engagement of patients in the interven-
tion, staff time in conducting the intervention, and 
provider and staff perceptions about the project 
outcomes.

Setting
This case study took place in a family medicine 
practice in a northern Vermont academic health 
system. In 2014–2015, the practice provided 17,700 
adult and child primary care visits/year. These vis-
its provided care for approximately 7,400 unique 
individuals, 9.6% diagnosed with diabetes, served 
by six physicians, one advanced practice registered 
nurse, and two psychologists 5 days/week. The prac-
tice used an Epic electronic health record (EHR) to 
manage and document care. It included a registry 
identifying patients diagnosed with diabetes. This 
registry maintained updated data on patient visits 
and HbA1c laboratory results, used by clinical staff 
to identify patients with poor glycemic control for 
follow-up phone calls, additional lab tests, and new 
visits.

At the start of this project, the practice used an 
integrated behavioral health model employing two 
behavioral health providers (BHPs) (total 1.0 full 
time equivalent employee [FTE]). The BHPs, one 
a Ph.D.  psychologist and the other a Diplomate 
of Clinical Psychology (UK), provided behavioral 
health services integrated into the practice’s pri-
mary care services and systems, consulted directly 
with medical providers on coexisting medical con-
ditions, and provided a bridge to community men-
tal health specialists. They provided interventions 
for substance use and mental health disorders and 
supported diet, exercise, medication adherence, 
and stress management. They also counseled on 
the behavioral aspects of medical conditions such 
as diabetes, lung disease, heart disease, asthma, 
and others. Separately, an on-site community health 
nurse (1.0 FTE at study start), funded by the state 
Department of Health, served high need patients by 
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assisting in resource identification and connection, 
coordination of medical services, patient education, 
and other support services. Prior to this initiative, 
the behavioral clinicians and the community health 
nurse had limited interactions, did not seek out pop-
ulations needing health behavior support, did not 
assess such patients for health behavior risks and 
assist them in developing plans outside clinic visits, 
and did not provide support for those plans outside 
the clinic visits. The clinical algorithm addressed all 
of these elements.

The medical providers in the practice were paid 
on a salary basis; one BHP was paid on salary and 
the other per patient contact. Most were assigned to 
50% or more of clinic time. Although no financial 
incentives were provided for improving care quality 
or exploring innovations, providers demonstrated a 
long-term commitment to quality improvement (QI) 
projects, for example, by committing themselves to 
the integration of behavioral health as part of the 
practice since 1985. Support of integration has also 
been assisted by regulatory and reimbursement 
changes in Vermont since 2010, when state policy 
makers and leading local health insurers allowed 
primary care to bill directly for behavioral health 
services using traditional psychotherapy codes and 
health and behavior codes and reduced prior ap-
proval requirements [15, 16].

The practice leaders responded to an invitation 
to participate in a project funded by the National 
Institute of Mental Health, the purpose of which was 
to demonstrate implementation strategies of inte-
grated behavioral health. The five-member team 
included a physician, a psychologist, a registered 
nurse, a community health nurse, and the practice 
manager and was facilitated by two of the authors 
(CvE, RK). One, RK, was also a psychologist 
member of the practice.

Subjects
The clinical algorithm targeted a population of 
patients with Type 2 diabetes and poor glycemic 
control whose care was overseen by two primary 
care providers who volunteered for the pilot. As 
described in the words of a QI team member, these 
were patients who were “…not following their diets 
or using chem strips, who might say ‘I can’t bring 
myself to do it’”. The team wanted to include 
patients who understood what they should do but 
were not sufficiently motivated or who were non-
compliant for other behavioral reasons that are 
difficult to detect during medical visits. The team 
sought to include all patients with an HbA1c lab-
oratory result greater than or equal to 8.0 within 
the past 6  months, a benchmark chosen empiric-
ally to avoid engaging patients who were less likely 
to need an intervention and to focus the practice’s 
scarce resources on patients with the highest need. 
The team excluded patients who were under the 

care of an endocrinology service or receiving end-
of-life care, resided in a nursing home or skilled 
nursing facility, were cognitively impaired, less than 
18 years of age, or without a practice visit in more 
than 2 years. The team selected subjects using a dia-
betes patient registry to identify patients who met 
the eligibility criteria as of February 1, 2015.

A manual chart review followed, conducted by a 
registered nurse from the team to exclude ineligible 
patients. This selection process resulted in a total of 
20 eligible patients, recruited over 3 months from 
February 12, 2015 to May 5, 2015, to pilot a demon-
stration of chronic care coordination by a commu-
nity health nurse supported by an interprofessional 
care team, including medical and behavioral pro-
viders, a registered nurse, and nonclinical staff. This 
represented a patient caseload that the team felt 
comfortable supporting as it tested its clinical algo-
rithm. Eligible patients were invited to participate. 
Those who agreed were assigned to the intervention 
arm. Patients who met clinical criteria but preferred 
to continue usual care with their primary care pro-
viders or were cared for by other providers in the 
practice were included in the control arm.

Intervention
The team developed a chronic care coordination 
algorithm for patients with diabetes and poor gly-
cemic control by using A3 problem-solving [39] to 
redesign workflow with Lean tactics such as reduc-
ing wait times and engaging underutilized human 
resources. The algorithm built on previous studies 
demonstrating the effectiveness of self-management 
training for diabetes patients [45, 46]. The team 
studied the current workflow starting from registry 
notification of an overdue visit, through visit sched-
uling, the primary care visit, referral for behavioral 
health (BH), and finishing with a scheduled appoint-
ment for a BH visit.

The team created a systems’ diagram of this pro-
cess, identifying problems with their current pro-
cess and changes needed to achieve coordinated, 
team-based care. Team members identified an ideal 
future workflow for between-visit-care, in which par-
ticipating patients would automatically receive invi-
tations to complete a health risk assessment survey, 
identify health risks, and endorse those that they 
would be willing to improve. The team developed a 
clinical algorithm guiding clinical staff to make fol-
low-up phone calls to each patient with a completed 
survey, confirm survey results, assess patient needs, 
support goal setting, and engage the patient in treat-
ment options tailored to the patients’ goals. Using 
a stepped-care model, patients needing advanced 
behavioral health services beyond the clinical algo-
rithm were seen by the behavioral health provider, 
an approach consistent with the chronic care model. 
In this pilot, a successfully “engaged” patient was 
one who created a self-management plan and agreed 
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to carry it out. All patients continued to receive 
usual care with their primary care providers.

The clinical algorithm steps through a series of 
coordinated actions, which the team illustrated in 
a flow diagram and case example (Fig. 1). Prior to 
this project, the hypothetical patient in Fig. 1 would 
be identified for outreach on a quarterly basis if she 
missed an expected lab test or primary care pro-
vider (PCP) visit or had an HbA1c of 8 or higher. 
This project supplemented this workflow by using 
data from the EHR system to generate letters and 
create a patient log to document follow-up patient 
contact.This new workflow was supported by the 
community health nurse who provided a care man-
agement role for patients with chronic conditions. 

She initiated contact with patients and followed 
up with assessment and patient-generated care 
plans that could include education, self-education, 
self-monitoring, development of social support 
among friends and family, and connection with 
community resources. Through this process, patient 
identification and engagement in the project were 
driven by data generated from population-based 
registry and data sources, rather than relying on 
the inefficiencies of physician referrals to behav-
ioral health providers. The medical and behavioral 
providers’ primary role was assisting in the design 
and development of the clinical algorithm. They did 
not provide the intervention, chronic care coordin-
ation, but became involved based on patient need 

Fig 1  | Health behavior integration clinical algorithm. *Note: The health behavior risk assessment report (MyOwnHealthReport) automates 
the assessment process but does not automatically incorporate the results into practice electronic health records.
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using the stepped-care model, which occurred for 
one patient who was stepped up for treatment with a 
behavioral health provider. The community health 
nurse continued to provide support for patients who 
did not need more intensive care and maintained 
communications with the rest of the care team 
through shared EHR documentation and EHR-
supported messaging.

After identifying eligible subjects for the pilot, 
the practice manager (a member of the team) set up 
a macro (a “dot phrase” in the EPIC medical record 
system) to generate form letters including a web-site 
link to “MyOwnHealthReport” (MOHR), a health 
behavior risk assessment. The MOHR was selected 
because it is a brief 10-dimension behavioral risk 
appraisal, validated for use in primary care settings 
[47]. The letter was personalized with the patient’s 
name, address, the signature of the patient’s PCP 
underneath and explained the pilot, invited partici-
pation, and noted future telephone follow-up. Two 
weeks post-mailing, the community health nurse 
initiated follow-up telephone calls, either to assist 
in the completion of the assessment or to discuss 
its results. To assist those conversations, the team 
developed a set of telephone call scripts to support 
completion of the assessment with the patient, re-
view the assessment results with the patient, help 
set patient-determined goals, and provide tailored 
interventions. Each conversation ended with a plan 
for another follow-up telephone call or a scheduled 
visit with the community health nurse or with the 
patient’s PCP or a BHP. The community health 
nurse reinitiated unreturned phone calls for up to 
1  month after making the first call, with a max-
imum of five attempts.

The pilot continued for 5 months from March 3, 
2015 to August 3, 2015 with data collection from 
the EHR continuing to September 18, 2015. During 
this time, the community health nurse conducted 
outreach and phone calls, the practice manager pro-
grammed recruitment letters, and the providers and 
practice nurse coordinated their in-office care based 
on assessment and plan data in the EHR that was 
documented by the community health nurse. All 
met together regularly to fine-tune the intervention. 
The pilot concluded with team member interviews 
conducted by one of the authors (CvE) to identify 
facilitators and barriers to expand this pilot. The 
team reviewed the final evaluation of the work and 
provided confirmation of their agreement with its 
results.

Data collection
The practice’s EHR provided deidentified data for 
patients in this pilot, including HbA1c laboratory 
test values and test dates for the 5 years before the 
study through one and a half months afterwards. 
Clinical staff collected field notes on patient inter-
actions by logging each contact into a standardized 
spreadsheet designed by the team for this purpose. 

Team members logged time spent in all efforts 
related to patient contact and engagement.

All practice providers and staff received invita-
tions to participate in pre/postimplementation elec-
tronic surveys managed by REDCap [48], a secure 
web-based application designed to support data 
capture for research studies hosted at the University 
of Vermont. Study surveys collected perceptual 
data of the practice’s internal environment (cli-
mate and infrastructure) and changes in workflow 
processes (identifying and treating patients) using 
a Likert scale. Postproject surveys also collected 
ratings on perceived outcomes of the project (qual-
ity, efficiency, and access), the acceptability of the 
algorithm, and the acceptability of the Lean man-
agement method. Surveys were based on a previ-
ously used instrument [10] with minor modifications 
based on the intervention and then tested on and 
refined with a convenience sample of 12 people 
familiar with the study.

Three of the five team members, representing 
medical provider, nursing, and administrative per-
spectives, participated in semistructured interviews 
at the close of the project to identify facilitators, bar-
riers, and outcomes of the study. These data were 
added to field notes collected during team meetings 
by facilitators. Results of the study were shared with 
all team members via email with follow-up feedback 
in-person and electronically.

All practice members received verbal informa-
tion about this research study. The five team mem-
bers who volunteered to work on the study based 
on practice role and leadership position were free 
to accept or decline this opportunity without pen-
alty. The Committees on Human Research at the 
University of Vermont reviewed and approved the 
study protocol.

Analytic methods
The authors used Stata 13.1 (Stata Corporation, 
College Station, TX) for data management and 
descriptive statistics. These included compari-
sons across two time periods (preintervention and 
postintervention) using two-sample t tests for con-
tinuous data and Fisher’s exact tests for categorical 
data. All analyses were two-tailed with p  <  0.05 
required for statistical significance. Qualitative 
analysis used a grounded theory approach, subject-
ing the data to a constant comparative analysis as 
additional data were collected through field notes, 
comments made on surveys, and interviews of team 
members.

RESULTS

Patient characteristics
An electronic search of the diabetes registry iden-
tified 179 eligible patients. Manual chart review 
to identify exclusions reduced this number to 116. 
Patients under the care of the two participating 
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providers were selected for recruitment: a total of 
20. These patients received recruitment letters from 
their provider and follow-up phone calls. Four did 
not respond to telephone calls or messages, three 
refused, two were lost because of administrative or 
system failure to track the self-assessments, and one 
wished to be scheduled with her PCP rather than 
continue with the community health nurse. The 
characteristics of the 10 patients that agreed to par-
ticipate were compared to the 106 that did not; these 
two groups did not differ significantly (Table 1).

Patient outcomes
Of the 10 patients who agreed to participate in the 
pilot, nine (45% of the original 20)  completed the 
self-assessment of health behavior risk and developed 
a self-management plan. One patient completed the 
self-assessment but did not respond to further con-
tact or successfully engage, continuing with usual 
care with the primary care provider. There were no 
significant differences in clinical outcomes between 
the intervention and control groups. In particular, 
when compared to controls, the eight intervention 
patients with two HbA1c lab values during the 
study period experienced a nonsignificant improve-
ment in an unadjusted analysis of these outcomes 
(a mean decrease in HbA1c of 0.45 compared with 
a decrease of 0.19) and a shorter lapse between lab 
tests (a mean of 145 days compared with 185; see 
Table 2). Examples drawn from the patient contact 
log demonstrate the processes and outcomes of the 
new algorithm for two patients (see Table 3).

Operational impact on staff time
Staff made, on average, three calls to engage patients 
in self-management, with a maximum number of 
five calls before engagement. The pilot, in total, con-
sumed 16.3 hr of staff effort over 153 days or 6.49 hr/
month in reaching out to 20 patients. Staff spent an 
average of 0.47 hr total for each patient they did not 
engage and 0.49 hr/month for each patient they did 
engage (1.2 hr per patient over the 5 months of the 
pilot). The pilot did not affect the clinical time of the 
medical or behavioral providers with the exception 
of one new referral to a behavioral health provider.

Provider and staff survey respondents
A total of 33 providers and staff were present during 
the study, with 27 at the start (9 providers and 18 
staff), of whom 59% responded to the preinterven-
tion survey. At the end of project, 17 months later, 
29 providers and staff were present (9 providers and 
20 staff), of whom 71% responded to the postinter-
vention survey. Those that responded to either the 
last survey or both surveys accounted for 36% of the 
total eligible (12 of 33 respondents), a diminished 
response rate that was affected by turnover of 17% 
of staff during the study period. These respondents 
were, on average, 54 years of age (SD = 11.5) and in 
their profession for 13 years (10.2). Providers made 
up 33% of respondents; females made up 83%.

Survey results
The respondents’ perceptions of the practice context 
(Table  4, items 1–11) did not change significantly 

Table 1 | Patient characteristics

Patients in intervention arm Patients in control arm p value

Patients 10 106
Age, mean (SD) 57.4 (10.6) 57.9 (12.3) 0.92
Male (%, SD) 60 (0.52) 59 (0.49) 1.00
White (%) 100 93 1.00
Medicare (%) 20 34
Medicaid, etc. (%) 10 14 0.72
Commercial (%) 70 52
Baseline HgA1c (SD) (n) 9.97 (1.98) (10) 9.45 (1.78) (104)a 0.39
aTwo patients in the control arm did not have HgA1c values in the electronic health record reporting system, although they had previously been identified as eligible via 
practice reports.

Table 2 | Measures

Intervention (n = 8) Control (n = 71) p value

Preintervention period
  HgA1c value, mean (SD) (range) 9.21 (1.16) (8.2–11.1) 9.43 (1.74) (6.1–14.4) 0.74
Postintervention period
  HgA1c value, mean (SD) (range) 8.76 (0.95) (7.2–10.3) 9.24 (1.75) (5.6–13.7) 0.45
Comparison of pre- to postperiods
  Change in HgA1c, mean (SD) (range) −0.45 (0.86) (−1.8–1.0) −0.19 (1.56) (−4.3–4.8) 0.64
  Number of days between tests, mean (SD) (range) 145 (39) (101–202) 185 (91) (83–462) 0.22
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Table 3 | Example outcomes

Patient S03 Patient K10

My own health report completion Completed Completed
Patient endorsement Weight loss Stress management and exercise
Community health nurse support Scripts and referral list for community 

health resources
Ongoing, follow-up phone calls

Plan Weight watchers with husband and con-
firmation of next steps

Gym membership and behavioral health 
provider services; diet

Challenges Orthopedic problem Dislike of most vegetables
Facilitators Exercise bike, orthotic boot Reset meal timing
Follow-up status Leg healing and blood sugars improved Improvement in all goals except diet

Table 4 | Pre–post survey comparisons of practice context and process change

n
Change in mean 

(SD)
Range of 
change 95% CI p value

Practice context
  1. We were committed to improving how behavioral health 

services are offered in our practice.
9 0.22 (0.67) −1 to 1 −0.29, 0.73 0.35

  2. We were able to implement changes in how behavioral 
health services are offered.

7 −0.86 (0.90) −2 to 0 −1.69, −0.03 0.05

  3. The behavioral health services’ project was a good fit for 
the values of our practice.

6 0.00 (0.63) −1 to 1 −0.66, 0.66 1.00

  4. Our practice supported the time needed for a provider and 
at least two staff to meet together for 8 hr over 2 months to 
work on the behavioral health services’ project.

4 0.50 (1.29) −1 to 2 −1.55, 2.55 0.50

  5. We had a “champion” who supported the project by help-
ing other practice providers and staff understand the project 
and help solve problems.

6 0.50 (1.38) −1 to 3 −0.95, 1.95 0.42

  6. Our practice provided the financial resources to carry the 
behavioral health services project out.

5 0.00 (0.71) −1 to 1 −0.88, 0.88 1.00

  7. We think it is important to do projects that improve the 
quality of care.

8 0.00 (0.53) −1 to 1 −0.45, 0.45 1.00

  8. During the project, everyone knew what the team was 
working on and what it was planning.

7 −0.71 (0.95) −2 to 0 −1.59, 0.17 0.09

  9. After the project was completed, all changes to our work 
were explained to us before being carried out.

7 −1.00 (0.82) −2 to 0 −1.76, −0.24 0.02

  10. Once the project team was finished, the project did 
not increase the amount of work we do in the practice but 
reduced the amount of work we do or kept it the same.

6 0.50 (0.84) −1 to 1 −0.38, 1.38 0.20

  11. After the project was complete, the project team took the 
time to think about how it worked.

5 −0.40 (0.55) −1 to 0 −1.08, 0.28 0.18

Process change
  12. Our practice usually identifies patients who need behav-

ioral health services promptly and accurately.
9 0.56 (1.74) −1 to 4 −0.78, 1.89 0.37

  13. Our process for providers referring patients who need 
behavioral health services is usually completed smoothly and 
efficiently.

8 0.38 (0.52) 0 to 1 −0.06, 0.81 0.08

  14. Our front desk scheduling process for patients needing 
behavioral health appointments is usually timely, free of 
errors, and convenient for the patient.

8 0.00 (0.53) −1 to 1 −0.45, 0.45 1.00

  15. When one of our patients has been scheduled for be-
havioral health services, they are usually able to make their 
appointment and start treatment as scheduled.

8 0.13 (0.83) −1 to 1 −0.82, 0.57 0.68

  16. When one of our patients starts receiving behavioral 
health services, they usually continue with their care for as 
long as they need it.

6 0.33 (1.21) −2 to 1 −1.60, 0.94 0.53

All response options were based on a five-point Likert scale: 1, strongly disagree; 2, disagree; 3, neutral; 4, agree; 5, strongly agree. Responses of “I Don’t Know” were not 
included in the analysis. A positive change in mean represents greater agreement than previously scored.
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over the course of the project except for item 2, “We 
were able to implement changes in how behavioral 
health services are offered,” which decreased (wors-
ened) by 0.86 points (p = 0.05) and item 9, “After 
the project was complete, all changes to our work 
were explained to us before being carried out,” 
which decreased by 1.0 (p = 0.02). These changes 
were explored in the team member interviews, 
described below.

Perception of process measures regarding behav-
ioral health services (Table 4, items 12–16) did not 
change significantly.

Postintervention perceptions of the impact of 
the pilot on quality, efficiency, and access to care 
were positive (mean scores higher than 3.0 on a 
Likert scale from 1 [strong disagreement] to 5 
[strong agreement]) for two of six items (Table 5). 
Perceptions were positive for acceptance of the 
algorithm in two of four items and support of the 

pilot methods (Lean management) in five of six 
items. There was agreement that the method of 
conducting the project had useful outcomes (4.14), 
promoted a willingness to use a similar approach 
to make changes (3.86), elicited acknowledgment 
that the project resulted in improved quality of 
patient care (3.67), and resulted in more useful 
tasks (3.60).

Qualitative results regarding barriers and facilitators
Grounded theory data analysis compared themes 
from field notes, survey comments, and team 
member interviews conducted at the close of 
the study. Facilitators that supported the pilot 
included:

1.	 The development of the algorithm depended heavily 
on a motivated physician leader and champion as well 
as a supportive practice manager.

Table 5 | Postsurvey evaluations

Mean score Range SD n

Project outcomes
  1. The behavioral health project has improved the quality of patient 

care.
3.67 3–5 0.71 9

  2. The behavioral health project has made us more efficient as a 
practice.

2.89 2–5 1.17 9

  3. Patients needing behavioral health services have access to a 
behavioral health provider inside the practice more quickly than 
before.

2.91 2–4 0.94 11

  4. Patients needing behavioral health services have access to a 
behavioral health provider outside the practice more quickly than 
before.

2.82 1–5 1.25 11

  5. Overall, patients needing behavioral health services do not wait 
as long for a behavioral health visit as they used to.

2.80 1–5 1.40 10

  6. We do a better job caring for patients needing behavioral health 
services than we did before.

3.20 2–5 1.03 10

Acceptability of algorithm
  7. The behavioral health project made my job easier. 2.82 2–4 0.75 11
  8. The behavioral health project resulted in fewer steps or less work 

in helping patients needing behavioral health services.
2.90 2–4 0.88 10

  9. The behavioral health project improved how well I can do my job. 3.18 2–5 0.98 11
  10. The behavioral health project resulted in more useful tasks to 

help patients needing behavioral health services.
3.60 2–5 0.84 10

Acceptability of Lean management method
  11. The method of conducting the behavioral health project was 

easy to do.
3.25 1–4 1.16 8

  12. The method of conducting the behavioral health project had 
useful outcomes.

4.14 3–5 0.69 7

  13. The Lean Toolkit helped us make changes that were part of the 
behavioral health project.

3.71 1–5 1.38 7

  14. I would be willing to use a similar Lean Toolkit to make changes 
in other parts of the office.

3.86 2–5 1.07 7

  15. I would recommend this Lean Toolkit to other practices inter-
ested in integrating behavioral health services.

3.71 2–5 1.11 7

  16. The time I took to do the behavioral health project using the 
Lean Toolkit was made up by time saved in the work I do in the 
practice.

2.67 1–4 1.03 6

All response options were based on a five-point Likert scale: 1, strongly disagree; 2, disagree; 3, neutral; 4, agree; 5, strongly agree. Responses of “I Don’t Know” were not 
included in the analysis.
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2.	 Participants felt the Lean method provided structure 
as the project moved from a focused QI project to a 
broader process redesign activity. Lean was seen as suc-
cessful in helping the team develop an algorithm for 
coordinating care for patients by the MOHR self-assess-
ment and providing telephone contact to offer educa-
tion, self-monitoring skills, and access to resources.

Barriers that challenged the pilot:

1.	 Deployment of the algorithm encountered multiple 
barriers, including the loss of key personnel (the com-
munity health nurse) at the point of implementation 
that delayed start-up by 6 months. The pilot restarted 
at the time a replacement was hired. However, the role 
was funded as a temporary and part-time position, lim-
iting reach (number of patients) to 10.

2.	 Deploying the project in relative isolation from 
standard office procedures resulted in minimal disrup-
tion to providers and staff that facilitated its operation. 
However, this also created barriers to communicating 
what was needed to support the pilot, such as keeping 
track of faxed incoming patient self-assessments and 
preventing loss of patients to follow-up.

3.	 The needs for automated support to track incoming 
patient data and communicate changes in office pro-
cedures were not met because of competing priorities 
(implementation of new registries, arrival of a JCAHO 
surveyor team, and an NCQA survey). There was con-
cern noted about the inability of higher administrative 
levels to support changes to the EHR. As a result, the 
population-based approach in coordinating the care 
for patients with chronic conditions such as diabetes 
was discontinued pending a future opportunity to align 
EHR improvements with these clinical goals.

Team members reviewed the results of the case 
study and endorsed them with minor changes.

DISCUSSION
Primary care is a complex system, within which the 
role of psychology is evolving. In our project, the pri-
mary role of the psychologist was to assist in design, 
with minimal involvement in delivery of the inter-
vention. The proposed model of care was derived 
from the study by Kathol et  al. [6] who posited a 
set of elements for successful integrated care such 
as team-based population care and engaging team 
members in the delivery of care up to the scope of 
license. In addition, it followed principles generated 
by the IMPACT model in Washington, suggesting 
stepped care involving only those staff members ne-
cessary to generate outcomes and engaging higher 
level staff if care was not progressing [14].

Therefore, the algorithm leveraged available time 
of nonprovider clinical staff, working at the high-
est level of their licenses, to provide chronic care 
coordination. In the course of this pilot, all initial 
and most follow-up interventions were delivered by 
the community health nurse with support from the 

practice nurse and the practice manager, guided 
by patient-reported and system data rather than by 
physician referral. This algorithm functioned suc-
cessfully in part because of agreement by the par-
ticipating medical and behavioral health providers 
to support the community health nurse’s activities. 
Given the limited resources for behavioral health 
clinicians in primary care, and the limited health 
care resources in rural areas in general, use of pro-
vider time in the development of a clinical algorithm 
can assist the spread (reach) of behavioral interven-
tion to a broader primary care population need-
ing chronic care coordination. On the other hand, 
bringing such an intervention to scale requires sub-
stantial care manager and nursing staff time to com-
plete phone calls and follow-ups. From the results of 
this pilot, staffing support is likely to require a half 
hour of effort for every patent contacted and a half 
hour per month for every patient engaged. Bringing 
this pilot to scale requires significant practice plan-
ning and support.

The Lean management approach was successful 
for the duration of this pilot project. The practice 
provided behavioral services through chronic care 
coordination and supported patients who com-
pleted the intervention to manage their condition. 
The pilot did not reduce other BH service activities 
as both BH providers continued their regular sched-
ules, uninterrupted except for one referral from the 
pilot group.

Perceptions of the pilot by providers and staff 
were mixed. Survey results indicated some frustra-
tions in implementing the pilot and communicat-
ing those changes across all levels of providers and 
staff. Although the pilot was perceived as improv-
ing the quality of patient care and allowing practice 
members to do a better job in caring for patients, 
it did not improve efficiency or access to BH pro-
viders. Very likely, this was because the intervention 
improved access to the community health nurse, as 
an alternate provider to support BH needs. What 
was most striking about the response to the pilot 
was the strong support of the Lean management 
method, which was perceived as easy, useful, pro-
duced changes needed for the pilot and generated 
willingness to use this approach in the future.

The mixed message from these findings is rooted 
in the barriers that challenged the pilot, most not-
ably the delay in replacing the loss of the com-
munity health nurse, exclusion of the pilot from 
standard office procedures to help prevent loss of 
patients to follow-up, and the need for changes in 
the EHR. These findings are consistent with the lit-
erature on Lean, in which challenges to successful 
Lean management are found in administrative barri-
ers and the positive effects of Lean include increased 
staff satisfaction in improved healthcare perform-
ance [49–51]. Although the authors observed an 
improvement in outcomes related to delays in lab 
testing and physiologic control, these results were 
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not significant. A  larger sample size is needed for 
further study.

The use of an integrated chronic care coordin-
ation algorithm, developed using Lean, is novel to 
healthcare and rural primary care practices. The 
QI team needed the support of willing primary 
care providers and focused on their patients in re-
cruitment and selection. This method of piloting 
an innovation in integrated care with a small group 
of providers in rapid tests of change can help dem-
onstrate its value and recruit other providers who 
need time to evaluate its effect. This pilot suggests 
that a larger-scaled project will require other support 
as well: workflow design, consistent staffing in the 
absence of grant funding, and integrated documen-
tation in EHR systems.

A real challenge is that organizations have 
extremely limited resources to respond to an 
innovation in care that requires significant EHR re-
design/retooling. This is not a trivial issue. Without 
such retooling, the probability of a novel interven-
tion being sustainable significantly decreases. Lack 
of EHR redesign resources limits patient access to, 
and therefore the number of patients reached by, 
behavioral care. Clinical algorithms of care rely 
on efficient, effective information communica-
tion across patients and multiple providers. When 
bringing such a pilot to scale, the ability to use the 
EHR is requisite. For instance, receiving MOHR 
patient survey results by fax (Fig.  1) created a 
workflow challenge around incorporating the data 
into the patient record. Without EHR engage-
ment, such innovations are limited, as are reach 
and access. However, there is increasing interest 
in using data systems to influence care outcomes, 
with some early examples of applications in behav-
ioral health [52]. Discussion is growing about the 
role of behavioral health in team-based population 
health with assistance from EHR technology, but 
uptake is slow.

The adaptation of EHR in practice-based im-
provement is a key facilitator of innovation uptake, 
including integration of care [53–55]. Key organiza-
tional features of EHR that systematically track pa-
tient data can improve diabetic outcomes [56–59]. 
To track patients effectively, practices may need to 
adapt or develop new work flows. Cykert and col-
leagues demonstrated that the facilitation of EHR 
implementation was associated with improvements 
in diabetes outcomes in practices that achieved 
meaningful use of their EHR [60]. Gill and coau-
thors found that practice-based quality-of-care im-
provement studies conducted with EHR resulted 
in greater control of diabetic risk factors. They sug-
gested that this method has significant potential for 
effecting improvement across large numbers of out-
patient practices [61].

The results of the pilot, while limited, support 
continued focus on an algorithmic approach to pop-
ulation-based integrated behavioral care, targeting 

a specified group of patients with shared criteria 
that require a structure for optimal treatment. This 
method may be scaled to a population-based 
approach, with the appropriate administrative sup-
port. There is an imperative to respond to the need 
for chronic care coordination with effective, effi-
cient approaches. A  corresponding investment of 
organizational resources is needed to bring this to 
fruition. Doing so will assist in chronic care coord-
ination and improve patient outcomes for patients 
who have complex care needs and are at risk of high 
costs and poor health status.

Limitations
As a case study report, the results of this project are 
not expected to be generalizable. Participants were 
not blinded to their role in the intervention, and 
team members may have biased the results of some 
postproject surveys and any of their interviews, given 
their direct investment of time and effort. Patient 
outcomes drawn from the EHR are unlikely to have 
been affected by participation bias. Improvements 
noted in the results lacked statistical significance, be-
cause at least in part of the small size of intervention 
group, turnover in the community health nurse role, 
turnover among staff within the practice, and lack 
of ability to adapt the EHR to support documenta-
tion workflows. Nonetheless, patients appeared to 
respond to the clinical algorithm, and providers and 
staff voiced their support of the method as useful in 
moving towards the goals of the pilot.

The small size of the pilot and the low patient 
recruitment rate of 45% are consistent with the nature 
of QI projects and the need to provide a demonstra-
tion of proof of concept to the practice’s leadership. 
While the patients in the pilot reflected the commu-
nity population, this community is mostly white, not 
reflecting the racial diversity of the U.S. population. 
The intervention was limited to a single, motivated 
site and collected a limited number of outcomes 
related to chronic care. The authors were not able 
to report clinical data on biomarkers and outcomes 
for individual patients. This practice benefited from 
three resources that are not universally available to 
primary care: a community health nurse funded by 
an outside agency (in this case, the state’s department 
of health), a committed medical leader, and knowl-
edgeable, integrated psychologists. Consistent with 
the Lean management approach, however, practices 
can use the method to develop local solutions that 
take advantage of their own resources and iterate this 
development process over time to improve results 
using a structured and effective process.

CONCLUSIONS
Systematically designed clinical algorithms for 
chronic care coordination can contribute to an 
improved model of integrated medical behav-
ioral care to help patients manage their conditions. 
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A small sample, population-based, team-supported 
integrated  care pilot demonstrated the feasibility 
of designing such an algorithm and implementing 
it in a busy primary care practice, although statisti-
cally significant changes in patient outcomes were 
not observed. The pilot was perceived to improve 
the quality of care, provide a better way to care for 
patients needing chronic care coordination, and 
produce useful outcomes. A  clinical algorithm to 
coordinate care for patients with chronic conditions 
is a strategy worth continued study in a variety of 
settings to enhance patient self-management and 
improve clinical outcomes.
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