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Electronic Medical Records in the American Health System: 
challenges and lessons learned

Registros Eletrônicos de Saúde no Sistema de Saúde norte-
americano: desafios e lições aprendidas

Resumo  Os registros médicos eletrônicos (RME) 
têm sido apontados como uma solução para muitas 
das deficiências dos sistemas de saúde. O objetivo 
deste ensaio é revisar a literatura pertinente e apre-
sentar exemplos e recomendações de várias déca-
das de experiência no uso de registros médicos na 
atenção primária à saúde, de maneira a ajudá-los 
na organização de seus processos de trabalho para 
melhorar o atendimento ao paciente. Observou-se 
que problemas consideráveis resultam da falta de 
interoperabilidade e padronização de interfaces 
entre esses sistemas, prejudicando a colaboração 
efetiva e a troca de informações no atendimento 
a pacientes complexos. É extremamente impor-
tante que políticas regionais e nacionais de saúde 
sejam estabelecidas para garantir a padronização 
e interoperabilidade dos sistemas. A falta de inte-
roperabilidade contribui para a fragmentação do 
ambiente de informações. O prontuário eletrônico 
(RME) é uma tecnologia disruptiva que pode revo-
lucionar a maneira como cuidamos dos pacientes. 
Foi demonstrado que o RME melhora a qualidade 
e a confiabilidade na prestação de serviços de saú-
de quando implementada adequadamente. Uma 
atenção cuidadosa ao impacto do RME nos fluxos 
de trabalho clínicos, a fim de aproveitar ao máximo 
o potencial do RME para melhorar o atendimento 
ao paciente, é a principal lição de nossa experiência 
na implantação e uso desses sistemas.
Palavras-chave  Registros eletrônicos de saúde, 
Atenção primária à saúde

Abstract  Electronic medical records have been 
touted as a solution to many of the shortcomings 
of health care systems. The aim of this essay is to 
review pertinent literature and present examples 
and recommendations from several decades of ex-
perience in the use of medical records in primary 
health care, in ways that can help primary care 
doctors to organize their work processes to im-
prove patient care. Considerable problems have 
been noted to result from a lack of interoperabili-
ty and standardization of interfaces among these 
systems, impairing the effective collaboration and 
information exchange in the care of complex pa-
tients. It is extremely important that regional and 
national health policies be established to assure 
standardization and interoperability of systems. 
Lack of interoperability contributes to the frag-
mentation of the information environment. The 
electronic medical record (EMR) is a disruptive 
technology that can revolutionize the way we care 
for patients. The EMR has been shown to improve 
quality and reliability in the delivery of healthcare 
services when appropriately implemented.  Care-
ful attention to the impact of the EMR on clinical 
workflows, in order to take full advantage of the 
potential of the EMR to improve patient care, is 
the key lesson from our experience in the deploy-
ment and use of these systems.
Key words  Electronic medical records, Primary 
health care
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introduction

Electronic medical records have been touted as a 
solution to many of the shortcomings of health 
care systems1-3. Others have criticized the move 
toward the electronic medical record (EMR) as 
a threat to the physician patient relationship, to 
patient privacy, and as an additional adminis-
trative burden to the health system contribut-
ing to physician burn-out4,5. A modern EMR is 
not simply a digitized paper chart. Rather, it is a 
digital application that can actively interact with 
providers and patients and is composed of a se-
ries of data fields that lend themselves to analysis, 
processing, and reporting to support communi-
cation, appropriate clinical interventions, quality 
improvement, and patient safety.

As authors of this article, we both have prac-
ticed medicine using paper charts and were pres-
ent for the painful transition from paper to elec-
tronic records. We are primary care physicians 
and have been users and implementers of elec-
tronic health records in public and private health 
systems, locally and regionally in the northeast 
United States. The first section of this paper 
will describe the evidence for the benefits and 
drawbacks of electronic medical records. In the 
second section we will then describe, from the 
literature and our experience, some of the ways 
that electronic records can be optimally used to 
support better health care delivery for individual 
patients while simultaneously improving health 
care delivery to populations.

There is no perfect electronic medical record 
system, but there are features of systems that have 
been shown to improve reliability, quality, and ef-
ficiency over time. There is no better tool than an 
EMR to integrate patient care among members 
of the care team at a specific facility (horizontal 
integration), and among providers and various 
facilities at the primary, secondary, and tertiary 
levels of care (vertical integration). A high func-
tioning EMR helps reduce fragmentation in the 
care delivery system and this improves quality 
and efficiency by reducing gaps in care. An EMR 
can offer reminders of important interventions 
that are needed at the time of an office visit and 
can track and flag patients who do not present 
themselves for follow up care in an appropriate 
timeframe. 

At the same time, EMR systems are costly 
to implement and to maintain, and can also be 
challenging because an EMR impacts virtually all 
of the workflows and care processes in a clinical 
environment.

The EMR is particularly useful in primary 
care settings, especially because primary care is 
the locus of most care coordination activities 
that occur in health systems. Comprehensive in-
tegrated primary care6-8 is perhaps the most sig-
nificant contributor to reform of the American 
health system. Electronic records are an essential 
component of this evolving care model and are 
designed to support many of the unique features 
of robust primary care, as we will describe in 
detail. Key features of this comprehensive care 
model9 include empanelment of patients with 
specific provider teams, advanced access to ap-
pointments, team-based multidisciplinary care, 
shared responsibility among team members for 
providing evidence-based patient interventions 
in a reliable way, shared access to clinical infor-
mation across members of the care team, elec-
tronic communication with patients, checklists 
to support the closure of gaps in care at the time 
of the office visit, and active outreach to patients 
who do not visit the office but who are identified 
to have gaps in care. Moreover, coordination of 
complex care with specialists and hospitals in-
volves shared access to clinical information and 
secure channels of communication. 

Evidence for the impact of the EMR 
on Medical Practice

There is ample evidence from the global lit-
erature on the impact of the EMR on clinical 
practice. A systematic review10 showed that adop-
tion of an EMR improved structural and process 
components in primary care, with less clear evi-
dence of the EMR’s impact on outcomes. A 2006 
study on pediatric practices11 showed that larger 
practices were more likely to adopt an EMR than 
smaller practices because of cost concerns, and 
the lack of decision support features in EMRs 
of that era limited the impact on quality of care. 
Kaiser Permanente, the largest private integrat-
ed health system in the United States, showed 
that implementation of the EMR significantly 
reduced demand for primary care and special-
ist office visits, with a concomitant increase in 
e-mail and telephonic communications between 
patients and providers, resulting in operational 
efficiencies while offering more patient-centric 
access to providers12,13.

Costs of implementing an EMR have been 
studied and analyzed. Costs are classified into 
two broad categories: the direct economic cost 
of the system with associated expenses, and the 
costs in person-hours of implementation and 
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use of the EMR. Implementation time is signifi-
cant, as one physician network in Texas showed14. 
A practice-based information technology team 
required 611 hours on average to prepare and 
deploy a new EMR system. End user physicians 
and other clinical team members required 134 
hours, on average, per physician to prepare to use 
the system in clinical encounters. The financial 
cost to this group was estimated to be $162,000 
for a five-physician practice, with $85,000 in 
maintenance expenses during the first year. An-
other study15 showed that the economic benefit 
of an EMR was 308.6% of the annual cost of the 
system. A time motion study in five practices 
showed that the overall time spent face-to-face 
with patients after implementation of an EMR 
decreased by about 30 seconds16.

Primary care providers vary in their attitudes 
to the adoption of an EMR. A systematic re-
view of the world literature17 demonstrated that 
younger, more computer literate primary care 
physicians who are based in larger practices view 
the EMR positively, compared to older physicians 
who are less skilled in the use of technology and 
who are based in solo practices. Factors such as 
training, policies and procedures, and financial 
incentives can be used to favorably influence 
physician attitudes toward the EMR. Another 
study from the U.S. Veterans Administration18 
has similar findings.

The impact of the EMR on the physician-pa-
tient relationship has been extensively studied. 
Capture of biomedical information improved 
while collection of emotional and psycho-social 
information was felt to be compromised. At the 
same time, patient access to the information in 
the EMR and reliably secure messaging functions 
increased patient engagement, empowerment, 
and self-management19. Physician-patient eye 
contact is a critical element of communication 
and a study showed that the EMR alters physician 
and patient interactions with regard to gaze20. 
Impact on patient satisfaction with the use of an 
EMR in the examination room was found to neu-
tral to positive but the evidence for this impact 
was weak21,22. One systematic review21 revealed 
communication behaviors in the examination 
room that were potentially beneficial (facilitat-
ing questions) and others that were potentially 
negative (low rates of screen sharing, interrupt-
ed speech). Screen sharing with the patient is 
one strategy that has been used to mitigate some 
of the barriers. Another review23 found positive 
impact on information exchange with a negative 
impact on patient-centeredness, noting that the 

characteristics of some physicians (behavioral 
style and computer skills) overcame the negative 
influences of the EMR on patient-doctor com-
munication.

A systematic review of the literature on the 
use of EMRs to support population health24 
identified factors that facilitate and others that 
are barriers to adoption of the technology for 
this purpose. Of twenty-six factors, 63% were fa-
cilitators and 37% were barriers. Factors that fa-
cilitate population health include improved pro-
ductivity and efficiency, improved quality, data 
management, surveillance, and preventive care. 
Factors that were deemed barriers to population 
health management include missing data, lack of 
standards for interoperability of different EMR 
systems, loss of productivity, and overly complex 
technology. The authors concluded that wider 
adoption of EMRs with more comprehensive 
standards for interoperability among systems 
will improve the capacity to conduct surveillance 
and disease management and prevention.

A meta-analysis on the impact of the EMR 
on healthcare quality25 found a 22.4% reduction 
in documentation time, higher adherence to 
clinical guidelines, and a lower number of med-
ication errors. There was a striking reduction in 
the number of adverse drug events. A study of 
the pharmaceutical component of safety alert 
features of EMRs in the United States26 showed 
statistically significant reduction in medication 
errors in patients with chronic kidney disease, 
reduction in dispensing of potentially terato-
genic drugs to pregnant women, reduction of 
inappropriate prescribing for geriatric patients, 
reduction of co-dispensing of interacting drugs, 
and a reduction of adverse drug events related to 
hyperkalemia. Care processes are clearly impact-
ed by adoption of an EMR. A study of a prima-
ry care group27 showed marked improvement of 
performance on quality metrics after adoption of 
an EMR, a near doubling of the rate of obtain-
ing mammograms, varicella immunizations, and 
glycosylated hemoglobin testing and influenza 
immunization in patients with diabetes.

The EMR’s impact on a variety of health im-
provement interventions has been systematically 
studied. Automated reminders and prompts to 
administer the human papilloma virus vaccine 
to appropriate patients performed significantly 
better compared with EMRs that did not include 
these features28. Changes in systems of care along 
with the use of an EMR had a salutary effect on 
tobacco screening and treatment rates in public 
hospitals serving low income patients29, with a 
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significant reduction in tobacco use among pa-
tients at these hospitals. Advance care planning 
to ensure that care is concordant with patients 
wishes was positively impacted by the use of 
tools including documentation templates, auto-
mated prompts and electronic order sets within 
the EMR30. This systematic review showed more 
frequent documentation of advance care plan-
ning conversations, placement of code status or-
ders, and improvement in advance care planning 
outcomes.

Management of diabetes mellitus using an 
EMR has been carefully evaluated. Adherence to 
diabetes care standards improved 35.1 percentage 
points and achievement of composite standards 
for diabetes outcomes improved 15.2 percentage 
points in a large study of 27,207 adults seen at 
46 practices31. Thirty-eight percent of these pa-
tients were seen at ‘safety net’ facilities that treat 
predominantly low-income individuals. The 
availability of a patient portal to facilitate secure 
electronic messaging between providers and 
patients32 was associated with a significant im-
provement in patients’ glycohemoglobin levels. 
A meta-synthesis of articles on diabetes care and 
management using an EMR33 showed that diabe-
tes patients benefit most from decision support 
tools to notify physicians of drug interactions, 
communication tools to keep patients engaged 
in treatment and informed of their progress, as 
well as reporting and tracking tools to inform 
providers of gaps in care and their performance 
in closing those gaps.

In any discussion of the EMR, it is import-
ant to elucidate some of the significant draw-
backs and potential risks in adopting an EMR 
system. As noted, implementation and main-
tenance costs can be high. Disruption of estab-
lished workflows and at least a transient initial 
decrease in patient visit volumes and revenue are 
common concerns. Electronic systems also raise 
the specter of potential violations of patient con-
fidentiality and breaches of private personal in-
formation34. The failure of various EMR systems 
to standardize protocols for interoperability can 
impair appropriate information sharing among 
providers caring for a patient. Environments 
with multiple different electronic medical record 
systems or with a mixture of electronic and pa-
per systems present impediments to the EMR’s 
potential to improve collaboration and care co-
ordination through vertical integration4. In these 
circumstances, practices often revert to scanning 
of printed documents, degrading the power of 
an EMR to search and compare clinical data that 

would otherwise be entered into specific fields. 
National and regional policies are required to es-
tablish standards for EMR interoperability.

Moreover, the proprietary nature of most 
EMR systems can result in a lack of transparen-
cy that can hide coding defects within the EMR 
systems themselves, which can cause systematic 
errors in reportable fields and other important 
elements. Specific errors related to usability have 
also been documented. Complex user interfaces 
make it more difficult to navigate the EMR and 
can increase the likelihood of erroneous orders 
for medications, testing, and other interven-
tions35. Patient safety issues in medication man-
agement have been noted when weights are en-
tered in pounds rather than kilograms, resulting 
in incorrect dosing of weight-based medicines34.

Key Features and Functions of Electronic
Medical Records that Support an integrated 
care Model

Our experience from several decades of work 
are presented to illustrate ways in which the EMR 
offers features and functions that support and 
improve care, making it more reliable and safer 
for patients.

Quality of care  

Improving care quality is a challenge in all 
health systems. Quality improvement is a system-
atic approach to improving care using metrics to 
inform results. Quality improvement methods 
are applied to many components of care, includ-
ing provider access and availability, efficiency of 
patient flow, patient satisfaction, chronic disease 
management, provision of preventive services, 
effective use of acute care services, transitions 
of care, and care coordination, among others. As 
we discussed in Section I, the use of an EMR has 
been shown to improve performance on a vari-
ety of quality indicators, compared to practices 
that use paper records. But quality improvement 
requires more than an electronic record. More 
effective and reliable systems of care and work-
flows, guided by information contained in the 
electronic record, are required for sustainable 
performance improvement36,37. With established 
standards of care and clinical protocols encoded 
into the system software, reminders, checklists, 
registries, patient outreach and engagement, and 
reporting, the EMR supports the clinical team’s 
efforts to optimize the structure, process, effi-
ciency, effectiveness, and outcome of care. Since 
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performance measurement is an essential ele-
ment of quality improvement work, an essential 
contribution of an EMR can be to streamline the 
measurement and analysis of data on clinical 
performance metrics, assuming that the system 
is properly configured, data fields are accurately 
completed, and that the software application is 
sophisticated enough to support the measure-
ment and reporting process.

This is an example of ways in which an EMR 
and the associated changes in the care model can 
improve management of patients with type II 
diabetes. First, a nationally recognized care pro-
tocol is endorsed by the provider organization, 
is accepted as a care standard, and is encoded 
into the EMR software. The EMR is organized 
to detect patients who are overdue for specific 
testing such as glycohemoglobin, nephropathy 
screening, or retina examination or who have 
other care interventions that are not compliant 
with the care protocol. The EMR can generate a 
check list of these gaps in care on any patient on 
any given day. Patients who are scheduled to be 
seen in the office can be offered the missing ser-
vices regardless of the reason for the visit. And 
patients who are not scheduled to be seen can be 
reviewed in a diabetes registry. Those with gaps 
in care who do not have appointments can be 
contacted by e-mail, letter, or telephone as part 
of the active outreach process. These workflows, 
guided by EMR based information, reliably im-
prove performance on diabetes care measures. 
By embedding quality improvement work in the 
daily care activities, performance improvement is 
sustained over time (Chart 1).

Support for the team-based care Model

Team-based care is an essential component 
of comprehensive integrated primary care and 
a well-functioning EMR can be strategically de-
ployed to support the essential functions of the 
multidisciplinary team9,38,39. High functioning 
primary care practices have teams composed of 
physicians, advanced practice nurses, physician 
assistants, clinical pharmacists, nurse care man-
agers (for coordination of chronic disease care 
and for patient education), behavioral health 
specialists, social workers, nutritionists, medi-
cal assistants, nurses, receptionists and popula-
tion health managers. This care model has been 
shown to improve quality of care and to increase 
the capacity to care for more patients, while si-
multaneously decreasing physician workload. 
Ideal staffing requires the deployment of 2 or 

2.5 full-time-equivalent well-trained medical as-
sistants per full time physician38. An important 
task of the medical assistant in these settings is 
to assist with record keeping of the clinical en-
counter as a “scribe”, carefully documenting the 
clinical encounter in the EMR, in real time, as the 
physician cares for the patient38. “Scribes” have 
been shown to document clinical notes that are 
as accurate, or more accurate, than those of a 
physician40.

With appropriate guidance and training, 
medical assistants are able to perform a num-
ber of routine functions such as cancer screen-
ing, provision of preventive services, scheduling 
appointments with specialists, obtaining pro-
tocol-driven lab testing, among others. These 
clinical processes and pathways make care more 
reliable and result in more efficient and effective 
patient visits. With routine interventions man-
aged by an information-system driven protocol 
that guides the activities of non-physician team 
members, physicians are able to better focus on 
care activities that depend on their specialized 
knowledge, training and professional expertise 
to establish and strengthen the patient-physi-
cian relationship38,41 and attend to the subtleties 
of formulating difficult diagnoses, engaging in 
shared decision making, and attending to the pa-
tient’s psycho-social needs (Chart 2).

the EMR as a tool to facilitate 
communication  

A high functioning EMR will support ef-
fective and efficient communication between 
patients and health care providers, support hor-
izontal integration within the clinic, and sup-
port vertical integration between primary care, 
specialists, hospitals, laboratories and imaging 
centers.

With Patients
Patient portals support bidirectional com-

munication, offering patients easier ways to 
interact with providers without the need for a 
face-to-face office visit or telephone call. While 
younger patients may be accustomed to e-mail 
and text messaging, electronic messaging can 
be more challenging to older patients. But ex-
perience is showing us that even older patients 
with chronic disease are starting to use patient 
portals and are enjoying enhanced access to their 
provider teams. The goals of an effective patient 
portal include; fostering better patient-physician 
relationships, improving clinical outcomes, and 
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optimizing office workflows. While health sys-
tems have been slow to adopt many of the cus-
tomer-friendly electronic tools used in other sec-
tors (such as banking, travel, and on-line retail, 
among others) the patient portal is an important 
step in that direction.

Providers and team members can use patient 
portals to efficiently communicate the results 
and interpretation of diagnostic tests, inform pa-
tients of upcoming appointments and referrals, 
and can answer patient questions asynchronous-
ly, without requiring that both parties be avail-
able at the same time to talk on the telephone. 
Furthermore, these electronic links can help re-
mind patients of pending or overdue care inter-
ventions, such as health screenings and chronic 
disease management follow up, to avoid gaps in 

care. Active outreach can be simple and efficient 
when patients and providers are linked electron-
ically (Chart 3).

Among members of the care team 
(horizontal integration) 
In order to effectively collaborate in the ef-

ficient and reliable care of patients, members of 
multi-disciplinary teams must be able to easily 
communicate and share information about pa-
tients. Teams engage in care planning in four 
phases: before the office visit, during the visit, 
after the visit, and between visits. The EMR sup-
ports the work of the multidisciplinary care team 
each of these four phases. In advance of the visit, 
gaps in care are identified on an EMR-generated 
evidence-based-protocol-driven check list and 

chart 1. Examples of EMR and Workflows to Support Quality Improvement Activities at the Point of Care of 
Patients with Diabetes Mellitus.

Quality 
improvement 
intervention

EMR 
Function

Workflow Example

Reduce unwarranted 
variations in care

Embedded 
care protocols 
and clinical 
practice 
guidelines

Provide guidance to 
all members of the 
multidisciplinary team 
on standards for care of 
patients with diabetes

Adopt the American Diabetes Association 
standards of care for adults with type II 
diabetes mellitus and embed these care 
standards in the EMR 

Enhance reliability 
of care model by 
improving provider 
adherence to type 
II diabetes care 
protocols and clinical 
practice guidelines

Checklists Flag patients who present 
for care and who are due 
for clinical interventions.

1)A1c twice a year
2)Urine microalbumin yearly
3)Diabetic retina exam 
4)Diabetic foot exams twice a year 
5)Blood pressure above standard target

Registries Flag patients who are due 
for clinical interventions 
but who do not present 
for care

Best practice 
alerts

Alert multidisciplinary 
team members to these 
potential gaps in care

Reduce medication 
errors and improve 
medication 
adherence in diabetes 
care

Allergy lists Alert prescriber to the 
presence of drug allergies 
to avoid patient harm

Prior episode of angioedema due to 
angiotensin converting enzyme inhibitors

Prior episodes of drug-induced 
pancreatitis due to dulaglutide

Drug 
interaction 
functions

Alert prescriber to drug 
interactions to avoid 
patient harm

Potential for hypoglycemia due to co-
administration of sulfonylurea and azole 
antifungal medications

Electronic 
prescribing

Avoid prescription errors 
due to communication 
gaps between prescriber 
and pharmacy

Prescriptions are transmitted directly 
to the pharmacy, avoiding transcription 
errors and errors in interpreting 
handwriting

Improve patient adherence 
to prescription regimens

Detect failure to refill prescribed 
medications

Source: Elaborated by the authors.
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standing orders. This permits staff to offer rou-
tine required interventions to patients, allowing 
those interventions to be assigned to specific staff 
members and relieves the physician of the bur-
den of ordering routine interventions at the time 
of the visit. During the visit, all team members 
have real-time access to the patient’s medical his-
tory and other clinical information. At the end of 
the visit, the EMR prints a summary of care with 
instructions for the patient and informs staff 
members of needed lab tests, imaging studies, 
specialist consultations, and follow up visits, so 
that these can be arranged in a reliable way. Care 
planning between visits is supported by the EMR 

registry functions, to track patients who are over-
due for preventive or disease management inter-
ventions and to guide active outreach to these 
patients and to engage them in care (Chart 4).

Between primary care, specialists, 
hospitals and community providers 
(vertical integration) 
Transfer of responsibility for care of a patient, 

during transitions of care, is a time of high risk. 
It is estimated that 80% of serious medical er-
rors result from miscommunication during these 
hand-offs42. Better bidirectional communication 
between primary care physicians, specialists, and 

chart 2. Examples of Workflows Supported by a Multi-Disciplinary Team and an EMR.

Workflow Example EMR Function

Close gaps in care identified during the pre-visit planning process:

Checklist, registries, embedded 
clinical protocols, and standing 
orders

1) Health screening and 
preventive care interventions

Occult blood testing for colon 
cancer screening, scheduling 
mammography, administer 
behavioral health screens (PHQ9, 
SBIRT, GAD7, etc.) 

2) Chronic disease 
management and testing

Point of care  
A1C testing, scheduling diabetic 
eye exam

3) Alert the physician of 
needed interventions

Blood pressure measured noted 
to be higher than target, remove 
shoes for diabetic foot exam

Medication reconciliation Reconcile medication list with 
patient and family

Medication and allergy lists 

“Scribe” functions Document patient history, 
physical examination, assessment, 
diagnosis, and plan at the time of 
the visit

Templates, reportable fields, 
diagnosis look-up tables 

Reliably performing all clinical 
interventions ordered at the visit

Scheduling specialist consults, 
scheduling follow up visits, 
ordering non-routine imaging 
studies and labs 

Team communication protocols 
through secure messaging, routing 
sheet, after-visit summary

Avoiding gaps in care during the between-visit planning process:

1) Identify patients who have 
not visited the health unit in the 
desired timeframe

Contact patients and engage them 
in follow up care

Patient registries, links to the 
scheduling module to find patients 
who do not have upcoming 
appointments

2) Identify patients who 
require advanced support for chronic 
conditions or because of frailty

Medical and behavioral health 
case management services, social 
work outreach

Patient registries, risk stratification 
module

3) Identify patients who have 
poorly controlled disease indicators

Identify and outreach to patients 
with hyperglycemia, uncontrolled 
hypertension, or who are overdue 
for follow up on abnormal test 
results

Patient registries, links to lab data 
and imaging data modules, patient-
generating home monitoring data

Source: Elaborated by the authors.
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hospitals during times of transitions of care is 
supported by an EMR’s secure messaging func-
tions and by the ability of providers to seamless-
ly forward clinical information to one another. 
This is accomplished either with a common re-
cord shared by all members of an integrated care 
system or by using health information exchange 
protocols to link disparate records systems. Shar-
ing information, communicating ideas and ad-
vice, and organizing referrals and appointments 
from primary care to other providers and from 
those providers back to primary care promotes 
collegiality, confidence, and collaboration be-
tween primary care and specialists (Chart 3).

Effective management of transitions of care 
requires more than just good communication. 

chart 3. Essential features of a high functioning patient portal, best communication practices for vertical 
integration, best practices for medication management, best practices with regard to checklists.

1—Essential features of a high functioning patient portal

· Sending messages to and receiving information from the care team

· Allowing patient to schedule appointments online

· Viewing medications and making prescription refill requests

· Viewing bills and making payments

· Viewing and updating health information

· Filling out forms in advance of the visit

2—Best communication practices for vertical integration:

· Important information is readily visible and easily to understand. 

· An effective note from a primary care physician to a specialist or a hospital has the reason for referral, 
pertinent history, physical findings, and relevant test results.

· Specialist recommendations and conclusions are highlighted in the report back to the primary care doctor.

· Hospital discharge communications detail the final diagnoses, test results, medication changes, and timing of 
appropriate follow up care. 

3—Best practices for medication management

· Assiduous attention to medication reconciliation at every encounter

· Share of current medication list with every provider

· Use of drug-drug interaction software

· Automated cross referencing of allergies and prescriptions

· Electronic prescribing

· Including cost and insurance-coverage information to inform cost-effective prescribing

4—Best practices with regard to checklists include:

· Information shared by and accessible to all members of clinical multidisciplinary team

· Automated updating and refreshing of data by the EMR, minimizing the need for manual updates of data fields

· Flexibility to vary the targeted time interval between interventions ( For example: Follow up CT scan of a 
pulmonary nodule at 3 months, six months, or one year. Follow up of a mammogram at 6 months, one year, or 
two years )

· Flexibility to mark certain interventions as ‘not consistent with goals of care’ ( For example, to stop colon 
cancer screening in patients with life expectancy of less than ten years )

 Update the checklist specifications periodically as evidence-based clinical guidelines change over time
Source: Elaborated by the authors.

It also involves coordination, standardization of 
work processes, training, and accountability43. 
Responsibilities of the referring physician and 
the receiving physician must be established in 
advance of the transfer.

Medication Management within the EMR 

Medication errors represent a major threat 
to patient safety in ambulatory practice, con-
tributing to an estimated 1 out of 131 outpa-
tient deaths per year in the United States36. The 
electronic record offers unsurpassed tools to 
improve accuracy and efficiency in medication 
management. Medication lists can be automat-
ically updated with each new prescription and 
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chart 4. Four Phases of Care Planning Supported by an EMR.

Planning 
Phase

EMR Function Workflow Example

Pre-visit Checklist Assign task to specific team members 
before the patient arrives in the office

Multidisciplinary team 
huddles before the clinical 
session to identify patients 
who are overdue for 
preventive services or 
chronic disease management 
interventions

During the 
visit

Checklist
Medication List
Immunization List

Administer screening tests immunizations, 
and chronic disease management testing 
and treatment. Medication reconciliation

Reliably provide necessary 
services at the time of the 
encounter

After the 
visit

Electronic order 
entry
Referral 
management 
module
After visit summary

Schedule specialist appointments and 
ancillary testing.
Draw labs ordered at the visit.
Schedule follow up appointment.
Review prescriptions and follow up care 
with patient.

Reliably complete all tasks 
ordered at the visit.
Assure that the patient 
understands follow-up plan.

Between 
visits

Registries Identify and contact patients who have not 
followed up at the appropriate interval.

Identify patients with clinical parameters 
that are outside of established goals, i.e. 
blood pressure or glycemic control above 
targeted values.

Detect patients who have gaps 
in care and are not scheduled 
for follow up.

Active outreach to those 
patients.

Source: Elaborated by the authors.

rigorous attention to reconciling the medica-
tions that the patient is actually using with the 
medication list helps to avoid omission of essen-
tial medication or the prescription of duplicate 
medication. Sharing of medication lists among 
all providers who treat the patient helps to im-
prove vertical integration and care coordination. 
Automated drug-drug interaction software helps 
to reduce unintentional prescriptions of drugs 
with adverse interactions. In some EMR systems, 
the cost and insurance-coverage of drugs is avail-
able to the physician at the point of care, allow-
ing for more cost-effective choices of drugs. Very 
sophisticated electronic prescribing systems link 
prescribers and pharmacies, eliminating the need 
for paper prescriptions and thereby improving 
accuracy and efficiency in the prescribing and the 
drug dispensing processes (Chart 3).

Use of EMR-generated care checklists

An essential feature of the EMR, and one 
that improves the reliable delivery of services at 
the point of care, is the EMR-generated check 
list. The EMR produces a list of patient care 
interventions that should be provided at the 

visit. These interventions include vaccinations, 
screening procedures such as fecal occult blood 
tests or pap smears, mammography, depression 
screening, diabetes metabolic labs, follow up on 
abnormal imaging studies, and other interven-
tions governed by the standards established in 
evidence-based care protocols. All members of 
the multidisciplinary team have access to this 
checklist. Needed interventions can be assigned 
to team members before the patient arrives at the 
office for a visit. Using standing orders, non-phy-
sician staff have the authority to obtain lab tests, 
schedule appointments with specialists, and per-
form other routine interventions 

Use of Registries to guide Active outreach 
to Patients with gaps in care  

It is always a challenge to engage some sub-
sets of patients in appropriate follow up care. Pa-
tients commonly fail to schedule or do not keep 
follow up appointments and gaps in care result 
when patients do not present for necessary health 
services. Health systems are constantly trying to 
improve their performance on rates of cancer 
screening, vaccinations, and other preventive ser-
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vices, and improve their management of chron-
ic disease (such as glycemic and blood pressure 
control in diabetes, follow up of abnormal test 
results, and adherence to the use of controller 
inhaler medications in asthma). The EMR offers 
tools, in the form of patient registries, to identify 
patients who do not present themselves for care 
but who have unmet care needs.

The registry function in many EMR systems 
has been slow to evolve. Flexibility in creating 
new registries or modifying fields and decision 
support rules are important functionalities. For 
example, being able to enter a due date for a fol-
low up colonoscopy based on latest examination 
or biopsy results or being able to track and sort 
patient depressions screening/PHQ 9 scores to 
ensure appropriate outreach and follow up, can 
help systematize and streamline efforts to im-
prove care.

conclusion

There is strong evidence for the benefits of an 
EMR in terms of efficiency, reliability, and care 
quality, especially in primary care. Some of these 
benefits are counterbalanced by clearly defined 
risks and drawbacks of EMR systems. Key features 
of EMR systems have been identified as facilita-
tors of or barriers to effective implementation 
and use of these systems to support population 
health, chronic disease management, the reliable 
delivery of preventive services, and improved 
patient safety through the avoidance of medical 
errors, especially with regard to pharmaceuticals.

Effective use of the technology requires care-
ful attention to workflows, teamwork, and other 
key clinical practice reforms. The best way to take 
advantage of the EMR’s advanced functionalities 
is to deploy a multidisciplinary team in a com-
prehensive care model. The EMR is unsurpassed 
as a tool to enhance communication among 

members of the care team and between providers 
at various levels of care, supporting horizontal 
and vertical integration. To maximize the effec-
tiveness of the new capabilities, cultural changes 
at the practice and system level are necessary to 
support behavior norms, compacts, and mutual 
expectations among providers on collaboration 
in the care of patients.

There are many reasons why the EMR has yet 
to live up to its full potential and it is important 
to learn the lessons from past and current efforts 
in order to ensure the most effective design and 
implementation of an EMR system. Important 
functionalities such as modifiable check lists and 
registries, the ability to easily design and run re-
ports, user friendly provider interfaces and a sim-
ple and easily accessible patient portal contribute 
to effective use of the EMR’s complex capabilities.

The United States has seen the deployment 
of a variety of EMR systems with various degrees 
of sophistication. Considerable problems have 
been noted due to a lack of interoperability and 
standardization of interfaces among these sys-
tems, impairing the effective collaboration and 
information exchange in the care of complex pa-
tients. It is extremely important that regional and 
national health policies be established to assure 
standardization and interoperability of systems. 
Vendors of EMR systems have engaged in exten-
sive lobbying and marketing efforts to advance 
the commercial and proprietary interests of their 
companies. These efforts contribute to the frag-
mentation of the information environment. 

The EMR is a disruptive technology that can 
revolutionize the way we care for are patients. 
The key lessons from the US experience in the 
deployment and use of these systems are (1) at-
tention to interoperability among various sys-
tems, and (2) careful attention to the impact of 
the EMR on clinical workflows, in order to take 
full advantage of the potential of the EMR to im-
prove patient care.
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