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ABSTRACT

Objective: To evaluate the impact of a referral manager tool on primary care practices.

Materials and Methods: We evaluated a referral manager module in a locally developed electronic health

record (EHR) that was enhanced to improve the referral management process in primary care practices. Base-

line (n¼61) and follow-up (n¼35) provider and staff surveys focused on the ease of performing various steps

in the referral process, confidence in completing those steps, and user satisfaction. Additional metrics were cal-

culated that focused on completed specialist visits, acknowledged notes, and patient communication.

Results: Of 1341 referrals that were initiated during the course of the study, 76.8% were completed. All the steps

of the referral process were easier to accomplish following implementation of the enhanced referral manager

module in the EHR. Specifically, tracking the status of an in-network referral became much easier (þ1.43 [3.91–

2.48] on a 5-point scale, P< .0001). Although we found improvement in the ease of performing out-of-network

referrals, there was a greater impact on in-network referrals.

Discussion: Implementation of an electronic tool developed using user-centered design principles along with

adequate staff to monitor and intervene when necessary made it easier for primary care practices to track refer-

rals and to identify if a breakdown in the process occurred. This is especially important for high-priority refer-

rals. Out-of-network referrals continue to present challenges, which may eventually be helped by improving

interoperability among EHRs and scheduling systems.

Conclusion: An enhanced referral manager system can improve referral workflows, leading to enhanced effi-

ciency and patient safety and reduced malpractice risk.
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BACKGROUND AND SIGNIFICANCE

Outpatient referrals represent an integral part of ambulatory care

and involve multiple steps that require provider-to-provider and

provider-to-patient communication, and the process is often frus-

trating to both providers and patients. Excellent communication

around referrals is essential for physicians to provide high-quality

care. However, the referral management process is especially prone

to incomplete follow-up and communication breakdown. A large

percentage of primary care physicians (PCPs) and specialists report

that they do not receive necessary patient information in a timely

fashion.1–3 Over a quarter of patients claim that they do not receive
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enough information prior to visiting a specialist or do not receive

any follow-up after the appointment.4 One analysis of a national

malpractice claims database involving outpatients (from 2006 to

2010) showed that errors in referral management made up almost a

third of all diagnostic errors and incurred over $168 million in

costs.5

Electronic referral management systems have the potential to im-

prove the referral management process and, in particular, to im-

prove its reliability. Users of these modules have reported

improvements in access to specialty care,6–8 in communication be-

tween PCPs and specialists,8–14 in overall clinical care,7,12,14,15 and

in physician satisfaction.9,11,13–15 The referral module at our large

integrated delivery system was initially developed in 2003, and it

allowed PCPs and staff to initiate referrals online and to deliver per-

tinent material to specialists.16 Physicians who used the module

within this system were 3 times more likely to communicate the nec-

essary information to specialists than physicians who did not use the

module.17 There was also a 19% increase (from 50% to 69%) in

communication from specialists back to intervention PCPs.3 Al-

though these findings showed a positive trend, multiple failure

points continued to exist. There continues to be a need to close the

communication loop between PCPs and specialists, since any failure

to follow through with an important referral can be catastrophic.

Closed-loop control would allow all practices involved in the refer-

ral to access each other’s information and provide timely and appro-

priate feedback.18

CRICO, a national medical malpractice insurer, through evalua-

tions of malpractice data and medical office practices, identified best

practice steps for the referral management process5: (1) a referral is

ordered by the provider; (2) the practice/patient schedules the refer-

ral appointment; (3) the referring provider’s office reconciles the re-

ferral against the consult report to identify missed appointments;

(4) missed appointments are reviewed with the ordering provider for

appropriate follow-up; (5) the office contacts the patient to resched-

ule if necessary; (6) a note is placed in the medical record about

missed/canceled/not rescheduled appointments; (7) the consult note

is transmitted to the responsible provider in electronic or paper for-

mat; (8) the consult note is reviewed by the responsible provider and

acknowledged; (9) the consult note is filed in the medical record and

includes the provider’s acknowledgment; (10) the patient is notified

of the consult report and any new treatment recommendations and

knows who is responsible for coordination of care; and (11) there is

auditing and reporting system compliance and success with the prior

10 steps.

We sought to enhance a referral management module in a locally

developed electronic health record (EHR) to address the above best

practice steps and to evaluate the effect of the enhanced referral

manager module on the referral process in primary care practices.

We had the following hypotheses: (1) PCPs and their staff would

find it easier to track referrals and to identify if a breakdown in the

process occurred (eg, a patient did not make an appointment, or

missed or cancelled a scheduled appointment); (2) users would have

greater confidence that individual steps in the referral process would

be completed; and (3) users would have greater satisfaction with

the referral process. We also evaluated the usefulness of specific

functions within the enhanced referral manager module and the

performance of practices on 3 referral metrics: the percentage of

referrals that resulted in a completed specialist encounter, the per-

centage of completed specialist encounters for which the specialist’s

note was received and acknowledged by the referring clinician,

and the percentage of completed encounters for which there was

documentation of communication to the patient of the follow-up

plan and the responsible clinician.

MATERIALS AND METHODS

We enhanced the Referral Manager module in the Longitudinal

Medical Record, Partners HealthCare’s in-house developed EHR, to

meet CRICO’s best practice steps as well as the requirements for

both the Centers for Medicare and Medicaid Service EHR Incentive

Program (Meaningful Use stage 2) and the National Committee on

Quality Assurance Patient-Centered Medical Home program.

We followed a user-centered design process19 that included user

feedback from the initial design version, focus groups, prototype de-

velopment, iterative feedback and prototype modifications, and

post-release tunings and additional enhancements. We followed

many of the principles described by Sittig and Singh20 in an

8-dimensional sociotechnical model for the evaluation of health in-

formation technology solutions applied to complex health care sys-

tems. The model focuses on the challenges involved in the design,

development, implementation, and monitoring of health informa-

tion technology. This model was applied to the outpatient referral

process, and 10 best practice recommendations were published that

focus on the dimensions of hardware and software, human-

computer interface, clinical content, people involved in the referral

process (PCPs, specialists, and patients), workflow and communica-

tion, organization policies and procedures, and measurement and

monitoring.18

Figure 1 lists the key design considerations and associated func-

tions used in the development of the enhanced referral management

module. Figure 2 presents the main referral queue and tracking

screen with examples of specific functionalities developed to meet

the key design considerations.

Support Care Team Workflows
• Staff create and physicians authorize referrals
• Physicians initiate and staff complete referral process 
• Ability to refer to a practice in addition to a specialist
• Views can be tailored to the needs of the user
• On-screen passive notification of referral actions to take

Efficient Referral Order Creation
• List of frequently used specialists
• Specialty specific common reasons for referrals
• Ability to create referral order while writing a note

Communication to Specialists
• Send personalized letter to specialist ± current or past visit notes ± 

clinical summary  (C-CDA)
• Communication methods: internal messaging system, secure email, 

Mass HIWay, faxing or printing
• Schedule view of specialists in the EHR indicates patient is newly 

referred, the reason for referral and questions to be answered
Track Referrals
• Ability to view the state of each referral over time
• Automatically change the state based on appointment status and 

note completion
• Rules identify when a referral is overdue; highlight overdue 

referrals
Identify Missed and Cancelled Appointments
• Integrate with scheduling systems to automatically identify  a 

missed or cancelled appointment
Identify Specialist’s Note
• Access the EHR notes module to automatically link the specialist’s 

note to the referral  
• Display unacknowledged notes

Closing the Loop
• Document acknowledgement of note, patient communication, and 

reason for closure

Figure 1. Key design considerations
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The enhanced Referral Manager module was piloted at 7 pri-

mary care clinics for a period of 6 months (September 2014 to Feb-

ruary 2015). One practice switched to a new EHR system partway

through the project and dropped out, leaving 6 practices that were

included in the analysis. One practice was a solo practice, 4 were

community-based group practices, and 1 was a hospital-based am-

bulatory practice. All were located in suburbs around the Boston,

Massachusetts, area.

We administered a baseline survey to identify the characteristics

of participants, including role (whether the user was a referring cli-

nician, such as physician, physician assistant, or nurse practitioner

or supporting staff, such as registered nurse, medical assistant, prac-

tice manager, or administrator), years in health care, average num-

ber of referrals involved with each month, and percentage of

referrals that the respondent would consider high priority. The ease

of performing various steps in the referral process for in-network

referrals (ie, referrals to specialists within the integrated delivery net-

work) and the confidence that those steps would be completed were

evaluated on a 5-point scale, from easy to difficult. A subset of ques-

tions also focused on external referrals, ie, referrals outside of the

network. Overall satisfaction was measured on a 7-point scale, from

very satisfied to very dissatisfied. After 6 months of use, a follow-up

survey was administered that included the baseline questions as well

as the usefulness of functions on a 5-point scale, from very useful to

not at all useful. To compare the characteristics of participants be-

tween the pre- and post-surveys, chi-square or Fisher’s exact test

(for variables with low numbers) was used. The Wilcoxon exact test

(2-sided) was used to compare the averages of baseline and follow-

up survey results and to compare the in-network and out-of-

network changes from baseline to follow-up. For this latter analysis,

the variable “provide info to specialist” was calculated by taking the

average of the responses to “provide reason for referral” and

“provide clinical information.” Similarly, identifying missed or can-

celled appointments also used the average of responses to the 2 ques-

tions of identifying missed and cancelled appointments. All analyses

were done with SAS v. 9.4.20,21

Additionally, metrics were recorded to assess how thoroughly

providers were using the module. The system tracked the percentage

of referrals in which the specialist note was completed and attached

to the referral, the percentage of PCPs who acknowledged the note

when it was completed, and the percentage of physicians who com-

municated the results of the referral to the patient when the note

was completed. This communication occurred external to the

system. Documentation of note acknowledgement and patient com-

munication occurred via checkboxes. Furthermore, the total number

of referrals, the top specialties referred to, and the number of closed

referrals were recorded for each practice. The final report on the

metrics was run 6 months following the conclusion of the pilot pe-

riod in order to allow closure of the referrals.

Institutional Review Board approval was obtained for this

project.

RESULTS

Among the 6 primary care practices, we received a total of 61 pre-

surveys (response rate: 67.8%) and 35 post-surveys (response rate:

45.5%). Each practice filled out between 5 and 18 pre-surveys and

between 1 and 11 post-surveys. Nineteen participants filled out both

surveys (Table 1). There were no significant differences between the

groups regarding role, years in health care, referrals per month, and

percentage of high-priority referrals.

After using the Enhanced Referral Manager module, respondents

reported that virtually all the steps in the referral process were easier

to accomplish (Table 2). Those that were statistically significant in-

cluded in-network referral tasks such as identifying when an ap-

pointment was not made with the specialist (D¼0.90, P¼ .006),

identifying when a scheduled appointment was missed (D¼0.71,

P¼ .012) or cancelled (D¼0.75, P¼ .003), documenting a missed

or cancelled appointment (D¼0.78, P¼ .003), documenting that a

consult note was acknowledged (D¼1.06, P¼ .0004), and notifying

the patient of the responsible provider for follow-up (D¼0.53,

P¼ .036). Tracking the status of the referral (D¼1.43, P< .0001)

was shown to have the greatest change in ease of use. While initially

only 9% of respondents rated tracking the status of an in-network

referral as “easy” or “fairly easy,” 45% rated it this way after using

the module. Although all the steps of an out-of-network referral

were rated as being easier following implementation of the En-

hanced Referral module, none reached statistical significance.

Performing steps in the referral process (Table 3) was easier for

in-network referrals than out-of-network referrals at both baseline

and follow-up (with a statistically significant difference for all steps

other than tracking referrals at baseline). The module significantly

improved the identification of missed or cancelled appointments

(D¼0.79, P¼ .0324) and the tracking of referrals (D¼0.29,

P< .0001) for in-network compared to out-of-network referrals.

Figure 2. Referral queue and tracking screen
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Respondents also stated that they had greater confidence in

tracking referrals throughout the referral process after using the

module (Figure 3). Before implementation of the module, 56% of

respondents stated that they had “low” or “very low” confidence in

tracking referrals, while only 18% had “high” or “very high”

confidence (average score¼3.58). These results changed to 13%

and 47%, respectively, after using the module, with the average

score improving to 2.53 (P< .001).

Figure 4 illustrates the change in satisfaction among all users,

stratified by role type: referring clinicians and staff. Overall, there

was 0.29 improvement in satisfaction scores. However, that was not

statistically significant. When analyzed by role type, the satisfaction

change in referring clinicians was 0.87 (a large effect size) compared

to basically no change in the staff.

As summarized in Figure 5, 14 main functions were found by

>50% of users to be very useful or somewhat useful. None of the

functions were rated “not very” or “not at all” useful by >16% of

respondents. The top functions found to be very or somewhat useful

were having the ability to: provide referral information to the pa-

tient (78%), select reasons for referral from a list that was specific to

the specialty selected (74%), search through a directory of specialists

(73%), create a favorite list of specialists who are commonly re-

ferred to (72%), document the closing of a referral (71%), refer to a

practice in addition to a particular specialist (71%), and identify

referrals that were overdue (71%).

Usage and referral metrics of the 6 practices are summarized in

Table 4. The metrics (last 3 columns in the table) are reported as

percentages of closed referrals. There was a large variation in usage

of the module at the practices (11–805 referrals created for the 6-

month period from September 2014 through February 2015). To-

ward the beginning of the pilot period, practice 4 had staffing issues,

which greatly reduced their ability to implement the referral module

and led to low usage. Overall, the top specialties referred to were

gastroenterology, cardiology, and neurology. A specialist encounter

was completed for about two-thirds of referrals (avg: 65.7%, range:

9.1%–82.9%), the consult note was acknowledged by the referring

clinician about three-quarters of the time (avg: 76.5%, range:

38.5%–86.5%), and information was communicated to the patient

by the referring clinician <10% of the time (avg: 8.4%; range:

0.3%–54.5%).

Following the period of the pilot study, >60 additional practices

have implemented the referral module. Figure 6 shows overall usage

of the module from August 2014 through July 2015. During that pe-

riod, a total of 26 368 referrals were ordered using the module, with

an average of 2197 referrals per month.

DISCUSSION

We enhanced a referral module in a locally developed EHR to pro-

vide improved intra-office workflow support, improved specialist se-

lection and communication of referral information, automated

referral tracking capabilities, identification of breakdowns in the re-

ferral process, better ability to close the loop on referrals, and ad-

vanced reporting tools. We found that implementation of an

enhanced referral manager system in primary care practices made it

easier for PCPs and their staff to track referrals to specialists, to

identify if a breakdown in the referral process occurred, and to have

greater confidence in being able to track referrals throughout the re-

ferral cycle. This suggests improvement in both efficiency and

safety.

We identified primary care practices that were interested in pilot-

ing this module. Much of the impetus for participation included be-

ing able to meet National Committee for Quality Assurance

requirements for a patient-centered medical home as well as Centers

for Medicare and Medicaid Service Meaningful Use stage 2 require-

ments. All the pilot practices prior to this study were using a mixture

Table 2. Difficulty of steps in the referral process

Step in the Referral Process Baselinea Follow-upa P-value

In-network referrals

Create referral 1.94 1.85 .586

Schedule appointment 2.76 2.63 .439

Provide reason for referral 1.94 1.71 .598

Provide clinical information 1.82 1.63 .465

Identify when appointment not

made

3.37 2.47 .006

Identify missed appointment 3.62 2.91 .012

Identify cancelled appointment 3.96 3.21 .003

Document missed/cancelled

appointment

3.57 2.79 .003

Reschedule appointment 3.15 2.74 .095

Find and review consult note 1.88 1.88 .834

Document acknowledgment of

consult note

3.00 1.94 .0004

Notify patient of

recommendations

2.70 2.29 .087

Notify patient of responsible

provider

2.80 2.27 .036

Track status of referral 3.91 2.48 <.0001

Out-of-network referrals

Track status of a referral 4.11 3.91 .359

Schedule an appointment 3.30 3.11 .450

Provide reason for a referral and

clinical information

3.12 2.91 .504

Identify missed or cancelled

appointment

4.29 4.14 .325

Obtain a consult note 3.76 3.46 .173

aValues are average scores between 1 and 5, where 1¼ easy and

5¼ difficult.

Table 1. Characteristics of participants

Characteristic Pre-survey,

n (%)

Post-survey,

n (%)

P-value

Role .14

Referring clinician 20 (32.8) 17 (48.6)

Staff 41 (67.2) 18 (51.4)

Years in health care .76

0–10 38 (65.5) 19 (57.6)

11–20 10 (17.2) 6 (18.2)

21–30 5 (8.6) 5 (15.2)

31–40 5 (8.6) 3 (9.1)

Referrals per month .62

0–25 28 (51.9) 18 (51.4)

26–50 11 (20.4) 10 (28.6)

51–75 4 (7.4) 4 (11.4)

76–100 5 (9.3) 1 (2.9)

>100 6 (11.1) 2 (5.7)

Percent high priority .11

0–25 37 (74.0) 29 (85.3)

26–50 4 (8.0) 0 (0.0)

51–75 5 (10.0) 5 (14.7)

76–100 4 (8.0) 0 (0.0)
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of paper and electronic processes for their referral workflows. None

previously used the electronic referral module in the EHR. Surveying

the clinical and nonclinical staff who were involved in the primary

care practices’ referral processes, we found a large baseline variation

in the ease of performing various steps and important differences

between in-network and out-of-network referrals. Steps that were

relatively easy to perform for in-network referrals included referral cre-

ation and bilateral communication with the specialist, while the more

difficult steps included tracking referrals and identifying when a break-

down in the process occurred. For out-of-network referrals, there were

no referral actions that the majority of respondents rated as easy or

fairly easy. Out-of-network referrals had similar difficult steps to in-

network referrals (eg, identifying missed or cancelled appointments,

tracking the status of the referral). In addition, obtaining the consult

note was very difficult with referrals to out-of-network providers.

Following implementation of the enhanced referral module, all

the more difficult steps of in-network referrals had a large improve-

ment in ratings of ease of performance that was statistically signifi-

cant. For example, the overall ability of tracking the status of the

referral was significantly easier (36% increase). However, for out-

of-network referrals, while the ratings did improve for all the steps,

none of these changes were statistically significant.

Reasons for the large improvement for in-network referrals and

the differential improvement between in-network and out-of-

network referrals may be explained by the scope of the functionality

implemented. A new practice-based view of all patient referrals in-

cluded the status of where the patient is in the referral cycle.

Whether a patient is awaiting the scheduling of a new appointment

or rescheduling of an appointment that was missed or cancelled is

easily viewed by the user. The system is integrated with the schedul-

ing systems utilized at the practices and can automatically identify if

an appointment was made (thereby changing the referral status to

awaiting specialist appointment) or if one was missed or cancelled

(and changing the status to needing rescheduling). In addition, rules

were implemented to highlight referrals when the patient remained

in a stage of the referral for an extended period of time. These rules

depended on the urgency that was indicated at the time the referral

was created. In addition, integrating with the notes module in the

EHR allowed the referral module to automatically link the consul-

tant’s note to the referral. The referring clinician thereby had one-

click access to review the specialist’s note directly from the practice-

based view of referrals and then acknowledge the note in the record

and acknowledge communication with the patient about the follow-

up plan and who would follow up, thus completing the closing-the-

loop best practice step as described by CRICO.5

Integration with scheduling systems of out-of-network providers

is much more difficult and was not done for this project. Thus, iden-

tifying when an appointment was not made, missed, or cancelled

remained a manual effort by the referring practice. However, com-

munication with out-of-network providers was enhanced by provid-

ing the ability to send the referral information along with pertinent

parts of the medical record using the Mass HIway, the state elec-

tronic health information exchange in Massachusetts. Although not

Table 3. Comparison of changes between in-network and out-of-network referrals

Step in the Referral Process Baselinea Follow-upa Differences

In network Out of network P-value In network Out of network P-value In net diff Out of net diff P-value

Schedule appointment 2.74 3.27 .0003 2.63 3.08 .0023 0.11 0.19 .7196

Provide info to specialist 1.95 3.18 <.0001 1.65 2.80 <.0001 0.30 0.39 .6770

Identify missed or cancelled

appointment

3.46 4.31 <.0001 2.67 4.10 <.0001 0.79 0.21 .0324

Receive consult note 1.87 3.76 <.0001 1.88 3.48 <.0001 �0.005 0.29 .3123

Track referrals 3.96 4.20 .0857 2.52 3.91 <.0001 1.44 0.29 <.0001

aValues are average scores between 1 and 5, where 1¼ easy and 5¼ difficult.

Figure 3. Change in confidence in completing the referral process

61* 35 20 17 1841

p=.37 p=.13 p=.82

Figure 4. Overall satisfaction
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statistically significant, this may explain why the largest change

(0.21 on a 5-point scale) for out-of-network referrals was in being

able to provide a reason for the referral and associated clinical infor-

mation. At the time of this project, many specialists were not yet in

the state’s physician directory and were not available to receive in-

formation electronically though the health information exchange.

The top functions providers felt were useful focused on initiation

and documentation of the referral in the office as well as improved

tracking of the referral. Common to these functions is the ability to

make data entry efficient, to automate previously manual steps, and

to assist in identifying problems that occur in the referral process.

Overall, about three-quarters of referrals were completed during

this study. Reasons for noncompletion of a referral included: an ap-

pointment was not scheduled, an appointment was scheduled but

was missed, the specialist’s note was not received and linked to the

referral, or the referral was manually completed but that informa-

tion was not entered into the EHR. About two-thirds of notes were

electronically linked to referrals. Some reasons for not being able to

electronically link a referral included: out-of-network referral, or the

referral note contained an incorrect date that did not match the ac-

tual referral appointment date.

Referring physicians acknowledged about three-quarters of notes

in the referral system. Some of these notes (unknown percentage)

were manually reviewed but not electronically acknowledged. The

low percentage of documentation of communication with patients

(8.4%) was not unexpected, since many PCPs felt that communica-

tion with their patients about the referral plan would be done by the

specialist physician. However, it is important to note that from the

malpractice insurer’s perspective, the referring physician has the re-

sponsibility for following up with the patient.

We did not identify a significant difference in satisfaction scores

overall. However, there was a difference in the change in scores between

Table 4. Usage and referral metrics by practice

Practice Total no. of

referrals

Top 3 specialties No. closed (%) % Note % Ack % Pt Comm

Practice 1 805 GI, Card, Derm 556 (69) 82.9 86.5 5

Practice 2 359 Neuro, GI, Card 341 (95) 22.9 42.2 0.3

Practice 3 113 Neuro, GI, Card 88 (78) 29.7 38.5 15.4

Practice 4 11 Card 11 (100) 9.1 63.6 54.5

Practice 5 157 GI, Card, Uro 99 (63) 67.7 77.8 31.3

Practice 6 49 GI, Card, Neuro 28 (57) 32.1 50 17.9

Total 1341 GI, Card, Neuro 1030 (76.8) 65.7 76.5 8.4

Abbreviations: GI: gastroenterology; Card: cardiology; Derm: dermatology; Neuro: neurology; Uro: urology; % Note: % of closed referrals that had a special-

ist note completed; % Ack: % of closed referrals where the specialist note was acknowledged by the referring clinician; % Pt Comm: % of closed referrals where

the referral plan was communicated to the patient.

Figure 5. Usefulness of referral manager functions
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referring clinicians (þ0.86) and staff (�0.08). In discussions with the

practices, it was apparent that additional time was required by the staff

to monitor the referral queue and follow up as needed, and while they

almost uniformly felt that patients were getting better follow-up and at-

tention, the lack of improvement in satisfaction may reflect the added

workload. Overall, the experience of practices was very positive, and

this was reflected in the fact that post-pilot, practices continued to use

the module at a rate of 2000–2500 referrals per month.

LIMITATIONS

This study was done using an in-house developed EHR, which

allowed for much flexibility in adding functionality, iteratively

obtaining user feedback, and then performing enhancements. Per-

forming such a process using other EHRs would either take a pro-

tracted time or not be possible at all. In addition, the study was

performed within primary care practices within a single integrated

health care system. Although these practices were of varying sizes

and had different physician-staff workflows, all were in suburban

settings. This may limit the generalizability of these results to other

settings. However, we believe that being able to provide a highly us-

able application that supports care team workflows, supports effi-

cient referral creation, expedites bilateral communication between

referring physicians and specialists, tracks and automatically

updates the status of each referral over time, allows for closing the

loop on a referral, and identifies when a breakdown in the referral

process has occurred are key functions that can be enhanced in other

EHRs and implemented in other settings.

CONCLUSION

We found that enhancing the electronic referral application in an

EHR improved the tracking of referrals by primary care practices

and enabled identification of when breakdowns in the referral pro-

cess occurred. Staff time is required to adequately monitor and fol-

low up referrals to improve quality and patient safety.
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