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Health IT–Enabled Care Coordination: A National  
Survey of Patient-Centered Medical Home Clinicians

ABSTRACT 
PURPOSE Health information technology (IT) offers promising tools for improv-
ing care coordination. We assessed the feasibility and acceptability of 6 proposed 
care coordination objectives for stage 3 of the Centers for Medicare and Medic-
aid Services electronic health record incentive program (Meaningful Use) related 
to referrals, notification of care from other facilities, patient clinical summaries, 
and patient dashboards.

METHODS We surveyed physician-owned and hospital/health system–affiliated 
primary care practices that achieved patient-centered medical home recognition 
and participated in the Meaningful Use program, and community health clinics 
with patient-centered medical home recognition (most with certified electronic 
health record systems). The response rate was 35.1%. We ascertained whether 
practices had implemented proposed objectives and perceptions of their impor-
tance. We analyzed the association of organizational and contextual factors with 
self-reported use of health IT to support care coordination activities.

RESULTS Although 78% of the 350 respondents viewed timely notification of 
hospital discharges as very important, only 48.7% used health IT systems to 
accomplish this task. The activity most frequently supported by health IT was 
providing clinical summaries to patients, in 76.6% of practices; however, merely 
47.7% considered this activity very important. Greater use of health IT to sup-
port care coordination activities was positively associated with the presence of 
a nonclinician responsible for care coordination and the practice’s capacity for 
systematic change.

CONCLUSIONS Even among practices having a strong commitment to the medi-
cal home model, the use of health IT to support care coordination objectives 
is not consistent. Health IT capabilities are not currently aligned with clinicians’ 
priorities. Many practices will need financial and technical assistance for health IT 
to enhance care coordination.

Ann Fam Med 2015;13:250-256. doi: 10.1370/afm.1797.

INTRODUCTION

Coordinating patient care is important for several reasons includ-
ing the delivery of consistent guidance and recommendations, 
avoidance of unnecessary and/or duplicative testing, and ensur-

ing timely access to services. A recent national survey showed that one-
third of patients reported experiencing a gap in exchange of information 
between health care professionals involved in their care or between them-
selves and their health care professionals.1

Electronic health records (EHRs) and other health information tech-
nology (IT) offer the promise of making information sharing easier.2 
Existing research shows infrequent use of health IT for care coordination, 
however.3,4 Even in settings where use of health IT is widespread, con-
nectivity with other practices or facilities can be difficult.3 Beyond the 
technical challenges to information sharing, other factors such as internal 
workflows and lack of reimbursement for care coordination can limit suc-
cessful use of health IT for care coordination.2,5,6
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Implementing some aspects of care coordination 
is an expectation for clinicians who participate in the 
Centers for Medicare and Medicaid Services EHR 
incentive program for “meaningful use” of health IT 
(commonly known as the Meaningful Use or MU pro-
gram). Although thousands of primary care clinicians 
have participated in this incentive program, adoption 
of the optional care coordination objectives is limited. 
For example, only 16% of clinicians reported that they 
sent a summary of care record for more than one-half 
of transitions of care and referrals.4

In future stages, the MU program will require 
practices to demonstrate more robust use of health IT 
for care coordination and in particular for exchange of 
information across settings of care. With designated 
funding from the Agency for Healthcare Research 
and Quality intended to inform federal policy mak-
ing, we assessed the feasibility and acceptability of 
the care coordination objectives originally proposed 
for stage 3 of the MU program. Our specific research 
questions were (1) How frequently are electronic sys-
tems used for proposed MU stage 3 care coordination 
objectives? (2) How do clinicians view the importance 
of using health IT to support care coordination? 
and (3) What organizational and contextual factors 
are associated with greater use of health IT for care 
coordination?

METHODS
Overview
To find practices likely to be at the forefront of this 
developing area, we sampled practices recognized 
under the National Committee for Quality Assur-
ance (NCQA) 2011 Patient-Centered Medical Home 
(PCMH) program. We stratified our sample by prac-
tice type: practices owned by hospitals, health systems, 
or health plans; small physician-owned practices, with 
fewer than 5 full-time equivalent clinicians; larger 
physician-owned practices, with 5 or more full-time 
equivalent clinicians; and community health centers 
(CHCs), including both federally qualified health cen-
ters and others. For the first 3 groups, we limited the 
sample to practices having at least 1 clinician who had 
attested to the CMS Medicare EHR Incentive Program 
by September 2013.7 Because information on partici-
pation in Medicaid EHR incentive programs was not 
available, all CHCs were included. As 85% of CHCs 
had implemented an EHR certified by the Office of 
the National Coordinator for Health IT, and had com-
pleted a security risk analysis, most had the capability 
to perform all MU stage 1 objectives. We therefore 
believe that most of these CHCs were participating or 
considering participation in the MU program.

We sampled 1,000 of the 1,636 eligible practices. 
The final sample included 275 CHCs, 284 health 
system–owned practices, 247 small physician-owned 
practices, and 191 large physician-owned practices; 
3 practices were ineligible at the end of the study. In 
each practice, we randomly chose a clinician who had 
attested to the MU program; for CHCs, we randomly 
selected any clinician.

We surveyed clinicians between January and July 
2014, using web-based questionnaires as well as fax and 
mail methods. Practices received a $50 gift basket for 
participation. The study protocol was reviewed and 
determined exempt by Chesapeake Research Review 
Inc, an independent institutional review board.

Survey and Data Collection Instruments
Care Coordination Activities
We adapted questions from the National Ambula-
tory Medical Care Survey8 to ask about 6 objectives 
originally proposed for MU stage 3 in the fall of 2012 
including steps in referral coordination with other 
providers, notification of care received in emergency 
departments (EDs) and hospitals, provision of clinical 
summaries to patients, and use of patient dashboards 
(Table 1).9 The items were pretested with several clini-
cians not included in the study sample. For each care 
coordination activity, we asked clinicians to report on 
whether the practice performed the activity routinely 
and whether it routinely used an electronic system 
(health IT) for that activity. We also asked whether the 

Table 1. Care Coordination Activities Originally 
Proposed as Objectives for Stage 3 of the 
Meaningful Use Program9

1.  The clinical summary for patients should be pertinent to the office 
visit, not just an abstract from the medical record.

2.  Use computerized provider order entry for referrals/transition of 
care orders.

3.  Provide a summary of care record for each site transition or refer-
ral when transition or referral occurs with available information.

4.  Provider receiving referral acknowledges receipt of external infor-
mation and provides referral results to the requesting provider, 
thereby beginning to close the loop.

5.  Electronic notification of a significant health care event in a timely 
manner to key members of the patient’s care team (significant 
event = arrival at an emergency department, admission to a hospi-
tal, discharge from an emergency department or hospital, or death).

6.  Generate lists of patients for multiple specific conditions and pres-
ent near real-time patient-oriented dashboards.

Note: The final list of proposed care coordination objectives that was submit-
ted for consideration to the Office of the National Coordinator for Health 
Information Technology was updated and differs from this original list. The 3 
referral-related objectives were merged under a single objective. Additionally, 
the objective that contained “real-time patient-oriented dashboards” was not 
included in the final list. (Source: HITPC Meaningful Use Stage 3 Final Recom-
mendations. Office of the National Coordinator for Health Information Technol-
ogy. http://www.healthit.gov/sites/faca/files/HITPC_MUWG_Stage3_Recs_2014-
04-01.pdf. Published Apr 1, 2014. Accessed Mar 15, 2015.)
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practice had remote access to their patients’ medical 
records. We summarized these reports using an index 
that captured the number of care coordination activities 
performed routinely (0 to 10 activities included within 
the 6 MU objectives). We dichotomized this care coor-
dination index to compare practices performing all 10 
activities with those performing fewer. We also created 
a health IT–enabled care coordination index (health IT 
index) by summing the number of care coordination 
activities performed with health IT support (treated as a 
continuous variable, 0 to 10 of the activities).

Organizational and Contextual Factors
We used Solberg’s conceptual model for improv-
ing practices10 to identify factors that might affect 
implementation of care coordination using health IT. 
Organizational factors included level of PCMH 2011 
recognition (Level 3, requiring 85 out of 100 possible 
points vs Level 1 or 2),11 practice type, and practice loca-
tion (urban, suburban, or rural). Clinicians reported on 
whether there was a nonclinician specifically responsible 
for care coordination in the practice. In addition, they 
characterized the financial health of their practice.12

Contextual factors included whether the practices 
had participated in a PCMH demonstration program 
or pilot project, whether they had received payment for 
being a PCMH, and whether they had received consul-
tation or participated in a learning collaborative address-
ing care coordination. We used the Strategies scale of 
the Change Process Capability Questionnaire (CPCQ) 
of Solberg et al13 to assess practices’ use of techniques 
such as rapid-cycle testing and involvement of staff and 
patients in quality improvement. Each of the 17 scale 
items was rated “yes, worked well” (1 point), “yes, did not 
work well” (1/2 point), and “no” (0 points). We summed 
the results to get a score on a scale of 0 to 17 points; 
higher scores indicate greater capability to undertake 
change. Clinicians also reported on the level of priority 
within the practice for both care coordination and imple-
menting MU requirements on a scale of 0 to 10 points.13

Attitudes About Care Coordination
Clinicians rated the importance of having health IT 
support for care coordination objectives on a 5-point 
scale, with 5 being “very important.” They also 
reported on potential challenges to care coordination 
using a 5-point scale, with 5 being a “major barrier.”

Analysis
We present descriptive analyses for key variables. For 
continuous variables, we imputed values based on 
the mean of the practice type from which they were 
sampled. We used χ2 tests and multivariate logistic 
and linear regression analyses to test the associations 

of independent variables with the care coordination 
index and the health IT index, respectively. The final 
regression models predicting these indices included the 
level of financial concern, whether a nonclinician was 
in charge of care coordination, the CPCQ Strategies 
score, and help for care coordination (through consul-
tation or a learning collaborative). The model for care 
coordination also included PCMH level and geography. 
The following variables were dropped after showing no 
effect in the initial regression analyses: priority for care 
coordination, priority for implementing MU objectives, 
and participation in a demonstration project or pay-
ment for being a PCMH. The analyses were performed 
using SAS software, version 9.4 (SAS Institute Inc).

RESULTS
Practice Characteristics
Of the 997 practices invited to participate, 350 (35.1%) 
responded. There were no response differences by 
practice type, specialty, region of the country, or par-
ticipation in earlier versions of NCQA PCMH recog-
nition. Clinicians from practices with Level 3 PCMH 
2011 recognition were more likely to respond (37.3% 
for Level 3 vs 29.4% for Level 1 or 2).

Most respondents were from practices with Level 
3 PCMH recognition (Table 2). Clinicians practiced 
in 41 states and were from diverse geographic areas. 
Approximately one-third of clinicians were very con-
cerned about the financial condition of their practice. 
More than 76% of practices received help for care 
coordination improvement. More than 58% of clini-
cians reported their practice had a nonclinician specifi-
cally responsible for care coordination.

Care Coordination Activities and Use of Health 
IT for Activities
Nearly all clinicians reported that their practice rou-
tinely sends referral requests (92.3%) and responds to 
information requests from clinicians receiving referrals 
(90.0%) (Table 3). Fewer clinicians reported routine 
tracking of referrals until a report comes back from the 
consulting clinician (57.4% for nonurgent referrals and 
68.6% for urgent referrals) and identifying ED visits 
by their patients (63.1%). Clinicians from health sys-
tem practices reported their practices were less likely 
to track routine referrals, and clinicians from CHCs 
reported less frequent identification of hospitalizations.

The care coordination activities most routinely 
implemented were not the ones with the greatest 
degree of health IT support. The use of electronic sys-
tems for individual care coordination activities ranged 
from 38.8% for identifying patients with an ED visit 
to 76.6% for providing clinical summaries to patients. 
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There were few differences in the use of electronic 
systems for care coordination by practice type.

Overall, 21.1% of clinicians reported that their prac-
tices performed all 10 care coordination activities and 

on average conducted 6 of 10 activities using health 
IT systems (Table 4). Regression analyses showed that 
support for care coordination, geographic location, 
having a nonclinician responsible for care coordination, 

and having a stronger capac-
ity to change (based on the 
CPCQ Strategies score) were 
associated with greater imple-
mentation of care coordination 
activities. Concern about the 
practice’s financial health was 
related to lower implementation 
of care coordination activities. 
A higher CPCQ Strategies 
score (P <.001) and having a 
nonclinician responsible for care 
coordination (P = .01) were also 
significantly associated with 
greater use of health IT to per-
form care coordination.

Importance of Health IT 
for Care Coordination  
and Barriers
Clinicians gave the highest 
importance ratings to timely 
electronic notification of hos-
pital discharges (77.5% rated it 
as “very important”) and patient 
deaths (73.0%) (Table 5). The 
least-valued objectives were 
specialist acknowledgment of 
patient information (32.9%) and 
real-time patient dashboards 
(40.1%). The greatest barriers 
to coordinating patient care 
with other practices or facilities 
were time (39.9% rated it as a 
major barrier), money and other 
resources (35.1%), and IT/EHR 
systems (32.1%).

Additional tables showing 
the results for different practice 
types are included in the Sup-
plemental Appendixes, available 
at http://www.annfammed.org/
content/13/3/250/suppl/DC1.

DISCUSSION
Key Findings
Our findings show that PCMH 
practices still depend on non–
health IT methods to manage 

Table 3. Routine Performance of Care Coordination Activities  
in Practices (N = 350)

Care Coordination Activity

Practices, %

Routinely 
Perform 
Activity

Routinely Use 
Health IT to 

Perform Activity

 1.  Provide patients with clinical summaries of their visits 81.4 76.6

 2.  Send referral requests to other clinicians 92.3 68.6

 3.  Provide a comprehensive medical summary for each site 
transition or referral

69.4 45.4

 4.  Respond to requests for additional information from clini-
cian receiving referral

90.0 54.0

 5.  Provider receiving referral provides referral results to the 
requesting provider

82.0 53.4a

 6.  Provide reminders for guideline-based interventions or 
screening tests to clinicians at the point of care

74.3 64.9

 7.  Identify patients who have had an emergency department visit 63.1 39.4

 8.  Identify patients who have had a hospital admission/discharge 75.4a 48.9

 9.  Have a system for remote access to patient’s medical record n/a 80.9

 10. Track referrals  51.7

  Track urgent referrals until results or report come back 68.6a  

  Track nonurgent referrals until results or report come back 57.4

IT = information technology (computerized/electronic health record system); n/a = not applicable.
a Significant difference seen across practice types at P <.025 (Bonferroni adjustment for 20 comparisons).

Table 2. Characteristics of Participating Practices (N = 350)

Characteristic
Practices, 

% 

PCMH level: Level 3 76.9

Practice type  

Community health center 26.0
Health system–owned 

practice 26.3

Physician-owned, <5 FTE 
clinicians 25.1

Physician-owned, ≥5 FTE 
clinicians 22.6

Financial concern: very con-
cerned (N = 345) 34.2

EHR system vendor (N = 343)  
eClinicalWorks 20.7
Allscripts 14.6
NextGen 14.0
Epic 13.4
GE/Centricity 7.0
Other 30.3

Have a nonclinician in charge 
of care coordination 58.3

EHR = electronic health record; FTE = full-time equivalent; GE = General Electric; PCMH = patient-centered medi-
cal home.
a On a scale of 0 to 10 points. Higher scores indicate greater perceived priority.
b On a scale of 0 to 17 points. Higher scores indicate greater capability to undertake change.

Characteristic
Practices, 

% 

Demonstration/pilot project par-
ticipation and PCMH payment  

Both 46.0
Demonstration/pilot project only 16.6

Payment for PCMH only 17.1
Neither 20.3

Type of area  

Urban 28.3

Suburban 45.1

Rural 26.6
Received consultation/collabora-

tion help for care coordination 
(N = 336)

76.5

Characteristic Mean (SD)

Priority for Care Coordination scorea 6.7 (2.2)
Priority for Implementing Mean-

ingful Use scorea 7.5 (2.0)

Change Process Capability Ques-
tionnaire, Strategies scale scoreb 10.2 (3.9)
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care coordination. Fewer than one-half of practices rou-
tinely used computerized systems to identify patients 
seen in EDs or hospitals or to send a comprehensive 
care summary to other providers; however, the use of 
health IT for care coordination in this study was higher 
than that seen in earlier national physician surveys.14,15 

Our results show a greater proportion of clinicians 
routinely using a computerized system for tracking 
referrals (51.7%) in comparison with an earlier study 
(28.6%); similarly, our study had a greater proportion of 
respondents providing patients with clinical summaries 
(76.6% vs 33.3%).15 The higher use in our study could 
reflect increased adoption of health IT over time or the 
fact that these practices were PCMHs.

A recent Health and Human Services report to 
the US Congress highlighted 3 available methods to 
exchange information electronically: directed, query 

based, and consumer mediated.16 Regardless of which 
method is implemented, however, clinicians on both 
ends of the exchange must use compatible methods 
and adopt them into routine workflow. A recent study 
showed that compared with primary care clinicians, spe-
cialists were less likely to use certain MU functions.15 In 
a companion site observation study, we visited practices 
that had EHR systems with electronic exchange capa-
bilities; however, practices with these EHR capabilities 
routinely used secure e-mail or fax for most care coor-
dination activities with outside physician offices and 
facilities (Tinoco et al, unpublished data, 2015).

Importantly, the use of computerized systems for 
supporting care coordination was not consistent with 
clinicians’ priorities. Most respondents highly valued 
identifying patients who had been discharged from the 
hospital or died, yet these activities were least likely to 

Table 4. Associations of Practice Characteristics With Care Coordination Activities and Health IT Use

Characteristic

Performance of All 10 Care 
Coordination Activities

Use of Health IT for Care 
Coordination (Health IT 

Index)

P Value
Practices, %a 

(N = 350)
OR (95% CI)b 

(N = 332)
Mean Scorec 

(N = 350)
β Coefficientb 

(N = 332)

Overall 21.1 – 5.8 – –

Practice type,      

Community health centers 18.7 1.6 (0.8-3.8) 5.4 –0.3 .41

Health system owned 16.3 Ref 5.9 Ref  

Physician owned, <5 FTE clinicians 25.0 1.7 (0.9-3.9) 6.1 0.3 .45

Physician owned, ≥5 FTE clinicians 25.3 1.5 (0.7-3.4) 6.0 –0.1 .80

PCMH level      

Level 1 or 2 16.1 Ref 5.4 n/a n/a

Level 3 22.7 1.6 (0.7-3.4) 6.0 n/a n/a

Financial concern      

Less than very concerned 23.8 Ref 5.9 Ref n/a

Very concerned 14.4 0.4 (0.2-0.8)d 5.6 –0.4 .13

Have nonclinician in charge of care 
coordination

     

No 14.4 Ref 5.3 Ref n/a

Yes 26.0 1.9 (1.0-3.5)d 6.2 0.7 .01

Type of area      

Urban 12.1 Ref 5.5 n/a n/a

Rural or suburban 24.7 2.5 (1.2-5.3)d 6.0 n/a n/a

Received consultation/collaboration help 
for care coordination

     

No 8.9 Ref 4.8 Ref n/a

Yes 25.3 2.6 (1.1-6.4)d 6.2 0.6 .06

Change Process Capability Questionnaire, 
Strategies scalee

1.1 (1.1-1.2)f 1.1 (1.0-1.2)d,f 5.8 0.2 <.0001

FTE = full-time equivalent; IT = information technology (computerized system/electronic health record system); n/a = not applicable; OR = odds ratio; PCMH = patient-
centered medical home; Ref = Reference group.

a Unadjusted.
b From multivariate regression analysis.
c Unadjusted; on a scale of 0 to 10, where higher score indicates greater number of coordination activities performed with health IT.
d Statistically significant.
e On a scale of 0 to 17.
f For a 1-unit change in score.
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be supported electronically. Conversely, clinical sum-
maries were frequently generated by a computerized 
system but not highly valued by clinicians.

Care coordination is related to both internal charac-
teristics of the practice and the external environment in 
which it operates. Practices with nonclinician staff spe-
cifically assigned to coordinate care and with a higher 
capability for systematic change were more likely to 
implement care coordination activities as well as conduct 
them electronically. This finding is consistent with prior 
work suggesting greater team cohesion supports effec-
tive use of an integrated EHR for care coordination.17

The practice environment is also important. Com-
pared with urban practices, practices located in rural or 
suburban communities were more likely to implement 
care coordination activities. Another study reported 
that urban and suburban physicians have difficulty 
coordinating patient care because their patients belong 
to multiple medical systems.18

Limitations
By design, we sampled practices that were poised for 
implementation of MU stage 3 based on their adoption 
of PCMH and participation in MU stage 1. Our findings 
thus should represent a best-case scenario. Although the 
response rate of 35.1% was low, 2 recent studies suggest 
that lower responses rates among physicians are associ-
ated with little to no response bias.19,20 We also did not 
observe significant differences between respondents 

and nonrespondents for practice characteristics with 
the exception of PCMH level. This study relied on self-
report; therefore, we were not able to gain detailed infor-
mation on the capabilities of electronic systems. The 
proposed MU stage 3 objectives have changed since 
we administered our survey21; however, the findings are 
relevant to the current state of care coordination in prac-
tices and can inform future policy, development of EHR 
capabilities, and their implementation in practices.

Policy and Practice Implications
Computerized systems often don’t support the care 
coordination activities that clinicians value most. In this 
study, assistance from consultants or participation in 
a collaborative about care coordination had a positive 
impact on the performance of care coordination activi-
ties. To improve uptake of health IT for care coordina-
tion to meet clinicians’ needs, practices will need tech-
nical assistance to help redesign workflows and enhance 
technologic capabilities. For other activities not highly 
valued by clinicians, such as using patient dashboards 
for population management, even greater technical 
assistance will likely be needed as well as education to 
highlight their benefits.22 Technical assistance can also 
facilitate the increased use of change management strat-
egies, which influenced both the level of care coordina-
tion activity and electronic support for this activity.

One factor associated with greater use of health 
IT for care coordination was having a nonclinician 

responsible for care coordination. 
Dedicating staff to care coor-
dination will require additional 
resources for many practices. 
Clinicians who were concerned 
about their practices’ financial 
situation worked in practices that 
performed fewer care coordina-
tion activities. Our study also 
showed time and money or other 
resources were the greatest bar-
riers to coordinating patient care 
with other practices or facilities. 
Reimbursement approaches that 
support non–visit-based care are 
critical to improving care coor-
dination; examples include the 
new Medicare initiatives such as 
reimbursement for chronic care 
management services and a value-
based payment modifier.23,24

Conclusions
Practices vary in their capabil-
ity to perform the proposed 

Table 5. Importance of Health IT Capabilities for Improving Care 
Coordination Related to Originally Proposed Stage 3 Meaningful Use 
Objectives

Capability

Practices Rating 
Capability as “Very 

Important,”a %

Provide patients with clinical summaries of their visits (N = 346) 47.7

Use computerized provider order entry for referrals/transition of care 
orders (N = 346)

45.4

Provide a Summary of Care record for each site transition or referral 
(N = 343)

42.3

Provider receiving referral acknowledges receipt of external informa-
tion (N = 343)

32.9

Provider receiving referral provides referral results to the requesting 
provider (N = 345)

69.6

Generate lists of patients for multiple specific conditions (N = 346) 53.8

Present near real-time patient-oriented dashboards for patients with 
multiple specific conditions (N = 339)

40.1

Having electronic notification of a visit of the following type:  

Patients’ arrival at an emergency department (N = 345) 42.9

Patients’ discharge from an emergency department (N = 344) 59.0

Patients’ admission to a hospital (N = 345) 66.4

Patients’ discharge from a hospital (N = 346) 77.5

Patients’ death (N = 345) 73.0

IT = information technology (computerized system/electronic health record system).
a Rating of 5 on a scale of 1 to 5.
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MU stage 3 objectives related to care coordination. 
Greater delegation to nonclinicians and improvements 
in systemic capacity for change may improve practices’ 
ability to perform care coordination activities with 
electronic support. Many practices will need additional 
technical and financial assistance to help implement 
new workflows and health IT systems to achieve this 
goal. Education can also increase clinicians’ awareness 
about the benefits of those care coordination activities 
that they currently value less.

To read or post commentaries in response to this article, see it 
online at http://www.annfammed.org/content/13/3/250.

Key words: care coordination; electronic health records; meaningful 
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