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Electronic medical records (EMR) can 
both replace the paper clinical chart and per-
form scheduling and billing tasks. EMRs are 
currently used in only a small proportion of 
medical practices; however, EMR adoption is 
expected to soar in a few years. Governmental 
and industry concerns about safety and quality, 
along with medical practice needs for increased 
productivity, are fueling this transition. 

Medical practices are likely to consider 
transitioning to EMRs. At this point, the mar-
ketplace is fragmented in terms of suppliers, 
and refinement of the software is continu-

ing. Transitioning to an EMR is a step that of-
fers enormous benefits to interventional pain 
management physicians, in terms of compli-
ance, the ability to maintain quality, and the 
ability to manage practices, including larger 
and more complex practices. Transitioning to 
an EMR is also a major effort in terms of time 
and expense: The goal is to settle on a specif-
ic EMR and continue to use it.

This review focuses on (1) why physi-
cians are or are not transitioning to EMRs; (2) 
the benefits of a transition; and (3) factors to 
consider in evaluating the various competing 

software products. Although EMR technology 
continues to develop, the review also considers 
areas in which future development is neces-
sary. The most important areas are seen in doc-
ument management, data input, and outcomes 
analysis and decision support capability.

The EMR market is evolving rapidly. 
However, this review should in no way serve 
as an endorsement of any particular system, 
vendor, or technology. 

Keywords: Interventional pain prac-
tice, information technology, electronic med-
ical records

The management of medical prac-
tices is undergoing an enormous change, 
with a transition from paper to electron-
ic medical records occurring as the ben-
efits of information technology are be-
ing introduced into physicians’ offices. As 
in other sectors of the economy, practices 
that do transition to an EMR will face an 
advantage in the marketplace (1, 2).

The transition from a paper to a dig-
ital record is a complex process, requiring 
care and study to assist in choosing the 
system, which provides the necessary fea-
tures and support at an appropriate cost. 
A good understanding of EMR technolo-
gy is useful. It not only allows the practice 
to retain the chosen system and avoid the 
aggravation and expense of implementing 
a second system but offers advantages in 
compatibility and the ability to cross-talk 

with systems in hospitals and pharmacies 
and with payors (3).

Physicians have historically been 
perceived as high-level practitioners who 
exploit technology and use each new ad-
vance as an application to enhance care. 
In fact, physicians lag behind most other 
professionals in the use of information 
technology. For example, patients can 
submit questions to a physician by E-mail 
in only 10–12% of primary-care practic-
es, and data analysis to determine future 

course of care is not even a consideration 
in most clinicians’ plans for future devel-
opment (4).

EMRs are currently used in few-
er than 10% of medical practices; how-
ever, EMR adoption is expected to soar 
to 50% in fewer than five years, with the 
bulk of this increase coming from practic-
es of eight or fewer physicians (5).  Figure 
1 shows the anticipated growth in spend-
ing by practice size (6).

Fig 1. Growth in spending for EMRs by practice size
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WHY EMR NOW?
The move toward EMRs and the 

use of information technology in medi-
cal practices are being driven by multi-
ple factors. Medical errors are recognized 
to be a major cause of unnecessary hos-
pitalizations and increased medical costs. 
The Institute of Medicine has estimated 
that more than 7,000 deaths and up to 
7% of hospital admissions occur as a re-
sult of adverse drug effects and that up to 
95% of these adverse drug events could 
be avoided using computerized data en-
try (7). Figure 2 presents the types and 
prevalence of errors in a family-practice 
setting (3). These errors occur primari-
ly from loss of information or lack of fol-
low-up. Computerization of the medical 
office is ideally situated to minimize er-
rors of this type.

The level of official concern over 
these issues is highlighted by President 
Bush’s statement in his 2004 State-of-
the-Union address: “By computerizing 
health records, we can avoid dangerous 
medical mistakes, reduce costs, and im-
prove care” (8). President Bush has called 
for the implementation of EMRs over the 
course of a decade and has pledged to 
name a national health information tech-
nology coordinator in the Department 
of Health and Human Services (9). In a 
similar mode, Senator Clinton has intro-
duced legislation mandating standards for 
EMRs (10). 

The federal government has al-
ready taken important steps to standard-
ize healthcare transactions and to create a 
common platform. The Health Insurance 
Portability and Accountability Act of 1996 

(HIPAA) created standards for insurance 
and billing (11). This effort is now mov-
ing to internal medical office function-
ing, with the Institute of Medicine hav-
ing delineated the components that an 
EMR should fulfill. These components 
are shown in Table 1.  They have been sent 
to HL7 to create computer standards for 
these tasks so that software developers will 
have an open platform for future develop-
ment (12).

Internally, medical practices are un-
der increasing financial and regulato-
ry pressure. The possibility of revenue 
streams increasing at a rate less than that 
of inflation forces practices to look for in-
creased productivity. Physicians have lim-
ited means of responding to financial 
pressures:

• Decrease overhead 
• Enhance productivity, seeing more 

patients per day 
• Add new revenue streams, such as 

facility fees, testing, and therapy

EMRs have the potential—but not the 
certainty—of assisting with all three 
goals. 

EMRs should allow the practice to 
function both with fewer filing clerks and 
with fewer or no transcription costs (13). 
In addition, the direct costs of purchasing 
paper charts can be decreased or eliminat-
ed as a practice moves to a paperless en-
vironment. These savings are the great-
est direct financial benefits of transition-
ing to any EMR.

Productivity may be enhanced. 
EMRs have the potential of shifting down 
a significant portion of chart preparation 
to lower-cost personnel, allowing physi-
cians to focus on direct patient encoun-
ter. Space previously used by medical re-
cord storage can be shifted over to reve-
nue-generating activities. 

At the same time, physicians are un-
der scrutiny for documentation and com-
pliance, with the need to show that the 
level of service billed for was actually pro-
vided. The American Society of Interven-
tional Pain Physicians (ASIPP) has com-
prehensively detailed what needs to be 
included in a report to meet billing re-
quirements (14). The issue of compli-
ance is compounded for interventional 
pain management physicians who issue 
controlled substances, as they must docu-
ment that these prescriptions serve a valid 
medical purpose. 

Health information and data: Patients’ diagnoses, allergies, and laboratory test results

Results management: New and past test results by all clinicians involved in treating a 
patient

Order management: Medications, tests, and other services

Decision support: Electronic alerts and reminders to improve compliance with best 
practices, ensure preventive practices, identify possible drug interactions, and facilitate 
diagnoses and treatments

Electronic communication and connectivity: Secure and readily accessible communication 
among clinicians and patients

Patient support: Tools offering patients access to their medical records, interactive 
education, and the ability to do home monitoring and self-testing

Administrative processes: Tools, including scheduling systems, that improve 
administrative efficiencies and patient service

Reporting: Electronic data storage that uses uniform data standards to enable physician 
offices and health care organizations to comply with federal, state, and private reporting 
requirements in a timely manner 

Table 1. IOM-Proposed Core Functions of EMRs

 Prescribing errors in dosage,    
 choice, allergy or interaction

Fig 2. A Breakdown of errors in outpatient settings

 Clinical mistakes of 
 knowledge or skills

 Missing values and charting

 Abnormalities of lab results, logistics and follow-up

 Discontinuity of care errors, including patient referrals

 Communication errors

 Others 8%

24%

20%

19%

13%
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A growing concern is “Incident to” 
billing for physician extenders. Incident 
to refers to CMS guidelines detailed in 
statute §2050, under which the services 
of midlevel practitioners, such as physi-
cian’s assistants (PA) and nurse practitio-
ners (NP), can be billed (15). Essential-
ly, depending on the level of availability 
of the supervising physician, the PA’s or 
NP’s work can be billed at either 100% or 
85% of the physician’s fee. EMRs should 
allow a PA or NP to code the level of phy-
sician availability at the time the service 
was provided, to ensure compliance with 
CMS guidelines and to avoid OIG inves-
tigations.

Practices that have access to data have 
many advantages over their peers lacking 
such access. Digitalized offices have the 
potential to document outcomes easily. In 
large, interventional pain practices have 
not been documenting outcomes well, so 
anyone with these data will have a signifi-
cant competitive advantage (16–18). 

Quality can be maintained, with in-
formation easily and quickly shared be-
tween multiple sites and multiple pro-
viders. Solo physicians performing pro-
cedures away from their office will have 
ready access to an entire chart, including 
the rationale as to why a particular proce-
dure is being performed, so that they are 
not dependent on the accuracy of sched-
uling clerks in determining what proce-
dure is to be performed. Multipractitioner 
practices will be able to follow the treat-
ment course of all patients easily, regard-
less of who has seen them.

Quality is also maintained by the 
reminder of appropriate health mainte-
nance or screening procedures (19). In a 
pain management practice, these might 
be liver function tests, urine drug screens, 
or follow-up assessments of psychological 
status and function. On a more advanced 
level, treatment algorithms can provide 
suggestions of appropriate, evidence-
based care. This benefit is useful for intro-

ducing physicians new to the practice to 
the manner in which a particular practice 
evaluates the evidence and as a reminder 
to busy clinicians as to ideas that they may 
have neglected owing to the pressures of 
a busy day. 

Quality of life is another major rea-
son why physicians would want to transi-
tion to an EMR. Entering data is an issue 
for both paper and electronic charts. For 
many practitioners, this means dictating 
nights and weekends. The EMR should 
ideally allow the note to be finished close 
to the end of the patient encounter, free-
ing up the physician’s time.

Thus, the introduction of informa-
tion technology into medical practices is 
seen by government and industry as an 
answer to problems of quality and cost 
and by physicians as an answer to prob-
lems of quality, documentation, compli-
ance, practice productivity, competitive-
ness, and quality of life.

WORKPLACE TASKS PERFORMED 
BY THE EMR

Workflow in the office is divided 
into front- and back-office activities. The 
front office deals with patient registration, 
scheduling, and billing. The back office 
deals with all aspects of the clinical en-
counter, including documentation of of-
fice visits, medication management, com-
munications logs and information from 
other providers, and procedures.

Because the tasks carried out are 
similar to the functions necessary to run 
most businesses, the front office’s activity 
was the first aspect of the medical record 
to be computerized, using what is called 
practice management software (PMS). Ta-
ble 2 presents a detailed list of tasks car-
ried out by PMS.

The current concerns regarding, and 
growth in the application of, information 
technology apply primarily to back-of-
fice functions. Table 3 presents a detailed 
list of tasks carried out by the EMR. This 

review uses the term EMR interchange-
ably with electronic medical records, ei-
ther coupled with or separate from PMS 
software, referring specifically to PMS as 
indicated. 

WHY NOT AN EMR?
Transitioning to an EMR can easily 

cost $50,000 for software and hardware. 
A solo general practitioner who uses no 
transcription and has a small office staff 
can conclude that no revenue stream ex-
ists to divert for the transition. The inter-
ventional pain practitioner, because of the 
demands created by compliance and doc-
umentation, should at a minimum be us-
ing transcription. An EMR is a capital in-
vestment, with the costs spread out over 
at least the three-year cycle that comput-
er hardware is expected to last.  With this 
formulation, the EMR would cost some 
$1,500 per month, a figure that can be far 
less than the monthly costs of transcrip-
tion or of a filing clerk. The EMR there-
fore should be viewed like a fluoroscopy 
unit—a necessary capital expense of the 
practice (2).

The cost of an EMR cannot be eval-
uated without looking at potential tax 
benefits. Under the Internal Revenue 
Tax Code Section 179, a physician may 
now depreciate up to $100,000 (up from 
$25,000) of equipment, including EMR 
computer hardware and software, in the 
year of purchase instead of over several 
years (20). 

All aspects of management of patient information, including demographic data, insurance 
information, and the tracking of changes in demographics and insurance

Appointment and procedure scheduling and rescheduling

Communication with the EMR to capture charges and create billing forms

Creation of bills, either paper or electronic. Note that many insurers require paper bills 
from interventional practices because of the requirement for copies of procedure notes. 
Currently, no protocol exists for the electronic transmission of chart documents.

Management of accounts receivable and collections

Practice management reports

Table 2. Functions Performed by Practice Management Software

Chart documentation

Note transcription

Prescription writer and database

Order entry and results reporting

Inpatient reports

Telephone triage documentation

Secure messaging systems–electronic 
mail

Ability to interface with practice 
management software and ancillary 
information systems

Decision support tools, including 
evidence-based guidelines

Patient registration information

Support for multiple users

Support for multiple databases

Reporting capabilities

Remote access to data

Table 3. Tasks Performed by EMRs
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Practices may delay investing in 
EMRs because of imperfections in the 
technology: EMRs are a developing field. 
For example, data input with voice tech-
nology is a useful approach but not one 
that ensures absolutely accurate reports 
without proofreading, which does require 
operator acceptance (21, 22). Implement-
ing an EMR will require a significant cost 
in physician learning time and in training 
of staff. As this cost has to be met, the ap-
propriate time is probably now. A modu-
lar approach in introduction, beginning 
with a messaging system or electronic 
prescriptions, allows a physician’s practice 
to step in slowly while waiting for further 
refinements in the software (23).

Not all patients will accept EMRs, 
particularly given the diversity of the 
American population in terms of age, 
ethnicity, and education, if they partici-
pate in entering data. Patients may require 
support in inputting data into computers, 
just as they require support in completing 
paper forms (24). 

FACTORS TO CONSIDER IN TRANSITIONING

Evaluating the various EMRs is a dif-
ficult, complex process. Hundreds of EMR 
software developers exist, in addition to 
custom efforts made for specific pain 
practices. Although central clearinghous-
es exist, a multitude of data are available, 
and those data are in such flux that using 
the clearinghouses can be difficult (25). 
This creates a situation in which EMRs 
are sold rather than bought: Whichever 
vendor can bring a product to the prac-
tice’s attention has a better chance of sell-
ing the product.  Because of the impor-
tance of the transition to EMRs and the 
difficulty and expense of changing if the 
product purchased is not retained, an im-
portant factor for pain management phy-
sicians is to have an understanding of how 
to evaluate different software claims. This 
issue is particularly salient when one con-
siders that anywhere from 50 to 95% of 
all practices transitioning to an EMR re-
tain the first EMR they chose: The costs of 
choosing the 50% software are too high.

Among the issues to evaluate:
• Whether to get freestanding or com-

bined EMR and PMS programs
• How the software handles workflow
• Data input, including accuracy
• Hardware and database needs
• How templates are developed
• Whether to buy from a developer or 

VAR 

• The strength of the support pro-
gram

• How multiple sites are handled
• Document management
• Practical considerations for the prac-

tice
The final point in evaluating soft-

ware is to speak with a practice that is sim-
ilar to yours and has already implemented 
the program.

EMR and PMS: One Program or Two?
Medical office work can be divid-

ed into front- and back-office functions, 
with PMS software handling the front-of-
fice and EMRs handling the back-office 
tasks. One can get either one program for 
each function or separate programs. The 
choice of the way to go termed the “best of 
breed versus integrated debate.” Currently, 
no right answer exists. The best-of-breed 
camp argues that you can choose the soft-
ware that best suits your needs for each 
purpose. By choosing the best-of-breed 
programs, physicians can avoid compro-
mising one program at the expense of the 
other. Best-of-breed proponents suggest 
that integrated software favors either the 
PMS or EMR components. 

One can find “integrated” programs, 
which are merely two separate programs 
with separate databases being sold under 
one cover. Those who favor the integrated 
program argue that they provide “all-in-
one” shopping. If any problem arises, phy-
sicians have to go to only one place for a 
resolution. Finger pointing by vendors—
blaming each other for failure to commu-
nicate billing information between the 
EMR and the PMS software—also can 
be avoided. 

Assessing How Workflow Is Handled
EMRs provide a technological means 

of fulfilling tasks that must be performed 
to run a medical office. Medical offices 
vary widely in the details of how they op-
erate. If a practice is to retain the software, 
the software must provide easy means 
for both physicians and staff to complete 
their tasks. 

In an initial comparison of pro-
grams, they all appear to do all things. 
One way of differentiating between pro-
grams is to ask how things are done rather 
than what is done. Some software is pro-
grammed to complete tasks on its own; 
other versions require the user to leave 
the EMR, retrieve a stand-alone program, 
and then complete the task. For example, 

consider the tasks of faxing and manag-
ing scanned documents. These respon-
sibilities can be handled in many ways. 
Software which has these two functions 
as parts of the software foundation will be 
faster than an EMR which exports these 
functions to freestanding programs, such 
as WinFax or Adobe. An additional time-
saver is that some software allows docu-
ments to be faxed directly to your com-
puter. This means that the staff is working 
with digitalized files from the beginning 
rather than spending time scanning faxed 
documents or creating paper charts.

A related issue is whether the infor-
mation required to complete a task is pre-
sented by the software. For example, if a 
request comes in from a pharmacy for a 
refill, how much effort is required to lo-
cate the patient’s diagnosis, prescription 
history, and allergies? Another related is-
sue is the ability to manage prescriptions 
and to interface with pharmacies. One 
major step to improving safety and min-
imizing drug errors is to transmit all pre-
scriptions electronically. State board of 
pharmacy representatives have the elim-
ination of paper prescriptions as their 
goal (26).

EMRs should have the capability to 
manage prescriptions and to interface ef-
ficiently with pharmacies. The major limi-
tation on this ability is the DEA’s  require-
ment for a “live” signature for Schedule 
II medications. The DEA is working on 
adopting a protocol for digital certifica-
tion of signatures; this would allow faxing 
of Schedule II prescriptions directly from 
the computer. This protocol will probably 
not be available until at least the middle 
of 2005 (15). 

 Management of scanned documents 
is a major workflow issue. It should be 
simple for staff to identify and quickly 
place scanned outside documents into the 
proper place in the file. Identifying and 
accessing new outside documents should 
be simple for the providers.

Using a program designed around 
workflow will be easier, and it is more 
likely to be retained than would a compet-
itor, which pays less attention to the needs 
of the staff.

Input 
All medical records—paper or dig-

ital—require that data be entered into 
them. Data input is a major expense in 
terms of time and money. Handwritten 
charts are a potential source of error and 
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lost data. Transcription is time-consum-
ing, often taking up a practitioner’s week-
ends and evenings, and it is expensive. 

EMRs need a data entry system that 
is fast and accurate. To date, no perfect so-
lution exists. The current options include: 

• Typing
• Voice recognition
• Dictation to a transcription service, 

with the transcribed notes either 
transmitted electronically into the 
record or scanned in by office staff

• “Drop-and-click” menus, with 
appropriate words or phrases being 
chosen from a drop-down list 

These actions can be performed by 
a physician or by a scribe accompany-
ing a physician. Some data can be en-
tered before the visit, using pre-encoun-
ter forms filled out by a patient or medi-
cal records forwarded from another office. 
Patients can fill out paper forms with in-
put by the staff or, with such technologies 
as Tablet PCs, enter the data directly into 
the software. 

Voice recognition offers the greatest 
flexibility, but this method is hampered by 
lingering inaccurate recognition, the ed-
iting of which can be difficult. All words 
presented by voice recognition are spelled 
correctly, so that spell checking is ineffec-
tive. Efforts to proofread “on the run” are 
not entirely successful. Proofreading af-
ter the fact is expensive and diminish-
es the advantages of the EMR. Howev-
er, voice recognition does have inher-
ent benefits. Performed during the office 
visit, voice recognition offers the richest, 
most detailed and specific dictation be-
cause the notes are being recorded as a pa-
tient speaks. It does not create a lag dur-
ing which details can be forgotten or dur-
ing which all the patients of the day blend 
into one. Errors, such as the common mis-
take of substitution of left for right, can be 
corrected by patients as they listen to the 
dictation. Patients can also hear the dis-
cussion and understand the thought pro-
cess by which a physician comes to con-
clusions. Generally, strong physician will-
ingness to work with voice recognition is 
necessary for use of this technology. In 
time, voice recognition will become the 
preferred method of data entry as tech-
nology improves. 

Although most EMRs claim the abil-
ity to work with voice recognition, a pref-
erable approach is to work with an EMR 
that has this technology integrated at the 

programming level. Such EMRs are avail-
able. 

Typing is a mainstay and often used 
in conjunction with EMRs. We have 
found, depending on how information 
is presented by individual patients, that 
sometimes typing is better than dictating 
data. Typing has the advantage of allow-
ing the use of a spell-checking program. 
It also offers the advantages of contempo-
raneous transcription. For lengthy discus-
sions, however, it is slow and tedious. 

Drop-down lists are another option 
used by many programs. These lists may 
be adequate for common family practice 
complaints, but they fall short for both 
the history of present illness and discus-
sion sections of a typical pain manage-
ment consultation. The use of drop-down 
lists could lower retention rates of EMR 
systems for pain management practices. 
Specific programs reveal a superb under-
standing of office and physician workflow, 
but these same programs suffer because of 
an overreliance on drop-down lists. 

A significant advantage of drop-
down lists is that they offer an easy way of 
tracking data, as one can query the specif-
ic field in the database. In this way, diffi-
cult tasks, such as tracking outcomes, can 
be performed.

Physicians are comfortable with 
transcription, the current standard meth-
od for recording data. At the same time, 
the disadvantages of transcription re-
main; pitfalls include loss of timeliness 
by dictating after the fact and the ongo-
ing expense of the method. A transcrip-
tion level that allows the EMR to be im-
plemented and retained may be a nec-
essary requirement in certain practices. 
These practices are best served by an EMR 
which allows a transcriptionist to fax the 
transcribed note already in electronic for-
mat directly into the EMR. Then a staff 
member can file the note with just a few 
clicks of a mouse. 

Given the lack of an ideal solution, 
EMRs should offer flexibility, so that each 
practice and practitioner can find the so-
lution that best suits their needs.

Hardware and Database Requirements 
Hardware issues, in the previous-

ly noncomputerized office, are a major 
concern. Although hardware costs are de-
creasing, the cost of networking an office 
is considerable. In addition, networks re-
quire maintenance, and the practice will 
need access to an information technolo-

gy specialist to assist with the inevitable 
problems which will occur. The cost of 
the information technologist must be fac-
tored in when assessing the cost of a sys-
tem.  Our preference is to use worksta-
tions rather than standard PCs.

Given the extent to which you de-
pend on your hardware and the amount 
of use it will be given, do not look at the 
hardware as a spot to save money. Buy 
from a reputable manufacturer with a 
good reputation for small business sup-
port. Anticipate that your hardware will 
have a three-year life and that, at the end 
of that time, new options will be available 
to enhance productivity in your office.

The stability and backup of your da-
tabase is crucial. Anticipate that you will 
need a mirrored RAID (redundant array 
of inexpensive discs) storage device to 
handle the volume of data associated with 
a paperless, or almost paperless, office.

To create a fully functioning EMR 
capable of handling growth and allow-
ing access by multiple users at multiple 
sites, your software should be built on a 
structured query language (SQL) data-
base (27). SQL databases are the indus-
try standard for large data storage and re-
trieval and are “enterprise level.”  Differ-
ent echelons of security are built in to al-
low access by users with a HIPAA-friendly 
“need-to-know” approach. Remote offic-
es capitalize on this sequel technology to 
transfer through a secure tunnel and syn-
chronize with each site (22, 28). Alterna-
tive systems, such as Linux, are available 
but lack the same installed base or indus-
try support. 

The other alternative commonly 
used in low-end or “homemade” EMRs 
are alphanumeric programs, such as Word 
files. They can create legible, typewritten 
notes effectively. They are described as 
“note takers.” Data cannot be extracted 
for decision support or outcomes man-
agement, and some simple tasks, such as 
maintaining an accurate medical histo-
ry—important both for quality of care 
and for compliance with CMS billing re-
quirements—may become difficult. 

The options considered have all been 
based on the assumption that the data will 
be stored in the physician’s office. An al-
ternative, potentially attractive to cash-
strapped practices concerned about initial 
capital outlays, is the application service 
provider (ASP). ASPs offer remote main-
tenance of the data and software accessed 
over the Web in exchange for a monthly 
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fee. An advantage is that upgrades will be 
accomplished transparently to the medi-
cal office. This model has been suggested 
for wide use, including software as ubiqui-
tous as word processing and spreadsheets. 
Prior to the model’s gaining acceptance, 
common platforms are needed to allow 
users to migrate from one ASP to anoth-
er. Currently, this common platform does 
not exist. In addition, the practice is sub-
ject to loss of data control (21). Further, 
the cost savings is factious, with monthly 
costs exceeding the initial cost amortized 
over a number of years (3).

Templates 
The medical encounter follows a set 

structure, starting with chief complaint 
and ending with a treatment plan. This 
sort of repeated activity, whether for a 
new visit or a progress note, lends itself 
to templating. In like manner, procedure 
notes also lend themselves to templating.  
Templates allow the creation of a pre-
structured note. In programs that do not 
automatically calculate the level of billing 
met by a note, the templates can be used 
to comply with billing and require evalu-
ation and management visits. As data are 
collected either prior to or during a pa-
tient encounter, the template can be com-
pleted.

How templates are created is an im-
portant issue with EMRs. Every physician 
has slightly different views as to what con-
stitutes a perfect template. To meet the 
needs of different practitioners and prac-
tices, an EMR should allow the use of tem-
plates, which can be modified to meet the 
individual requirements of specific pro-
viders. EMRs directed to large group prac-
tices often impose a control on the mod-
ification of templates because of concern 
of too many variations. In smaller practic-
es, individual modification is less a con-
cern and should enhance program reten-
tion. Many programs allow for revising 
or modifying templates “on the run” to 
accommodate changes in procedures or 
techniques. 

The creation of templates can be an 
expensive process. Ensure that the soft-
ware developer has a template accept-
able to your practice prior to buying the 
software.

Software Developer or Value-Added 
Reseller

A related issue is whether to buy 
from a manufacturer or from a value-

added reseller (VAR). The manufacturer 
has a vested interested in a successful im-
plementation of the program and in your 
success. Assuming that the manufacturer 
has ridden the learning curve before you, 
you should expect the dealer to provide 
a timely installation of a program that 
works and to support your hardware-soft-
ware and network solution. VARs should, 
theoretically, be able to provide similar ex-
pert advice and implementation. The data 
exchange and management field is poorly 
regulated, and VARs should be thorough-
ly reviewed before the decision is made to 
go with them.

Support 
Supporting transitioning to an EMR 

is a difficult process for both physician 
and staff. The process is not intuitive, and 
the presence of a definite learning curve 
affects how soon the practice can see en-
hanced productivity (29). Whether this 
curve is successfully ridden is a function 
of the support provided by a vendor. A 
significant portion of this support should 
be provided in the office. Seeing how an 
individual practice handles workflow that 
allows the vendor to enhance both the 
training process and the chances of reten-
tion has advantages. After the initial train-
ing period, handling remotely any of the 
inevitable problems that occur with a sys-
tem, along with upgrades, should be pos-
sible over the Internet. 

Multiple Sites
Depending on the practice, the EMR 

may be needed for use in multiple sites. 
One practitioner may work in several set-
tings, or multiple practitioners may work 
in several settings, and databases generat-
ed at these different sites are replicated. A 
fundamental concern is latency: how long 
can the practice wait until the data are 
synchronized or replicated between dif-
ferent sites? If a practice has two practitio-
ners who neither see each other’s patients 
nor take calls for each other, the data may 
never need to be replicated at the level of 
the EMR. Merely transmitting their dispa-
rate billing information to the PMS soft-
ware may be sufficient. Practitioners who 
go to a remote site on Friday may be sat-
isfied by using a laptop at the remote site 
and then hooking the laptop into the 
main office network on Monday, replicat-
ing data at that time. If all practitioners in 
a practice need to link into one database, 
synchronization is possible using the In-

ternet with firewall protection and a high-
speed connection. With the widespread 
availability of DSL or cable connections, 
a T1 line is probably unnecessary, unless 
one is using Voice of Internet Protocol 
(VOIP) phones and is looking for the en-
hanced reliability of T1 lines over DSL. 

Document Management
A neglected aspect of running a 

medical practice is document manage-
ment. With paper charts, data are simply 
placed in the chart, often according to a 
very specific format favored by the prac-
titioner.  The issue of document manage-
ment becomes problematic with EMRs. 
Initially, most practices are best advised to 
ignore the issue and retain the outside re-
ferral information and procedure notes in 
a paper folder, under the theory that you 
should be able to reduce your paper by 
80% but not totally.

Eventually, one might wish to go to 
a paperless office. To have a completely 
paperless office, one needs digital docu-
ment management, which allows certain 
advantages:

• Rapid retrieval of data, allowing a 
review of current medical status 
without a time lag

• Efficient importing of information 
into the chart, preferably by 
accepting it from a remote source 
in a digitalized format, such as a 
fax, so that office personnel do not 
need to rescan it. Many radiology 
departments are now storing images 
digitally.

• Easy location of data and, if 
necessary, easy exporting of the data 

For the most part, current EMRs do 
not adequately handle document manage-
ment. Adobe is too slow to allow the rap-
id review of extensive charts, and its filing 
system is rudimentary. Other document 
management programs geared to major 
enterprise users, such as national mort-
gage lenders or the admissions offices of 
university systems, do exist. Although ex-
cellent, they tend to operate on a scale 
larger than necessary for the standard 
medical practice, and they are expensive. 
EMR developers are aware of the docu-
ment management problem. At least one 
vendor already has an integrated, proprie-
tary document management system; oth-
ers are collaborating with existing com-
mercial providers to develop such systems 
for EMRs. Physicians should anticipate 
that with the next generation of software, 
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we should have adequate documentation 
software to have a fully paperless office. 
Even though a paperless office will solve 
many problems, the downside of the pa-
perless office is storage. Although storage 
is relatively cheap, it is still an expense. In 
like manner, also anticipate that your lap-
top may lack sufficient storage to handle 
the entirety of your medical charts.

The proper focus of a physician con-
sidering implementing information tech-
nology into medical office practice should 
be choosing and purchasing the electron-
ic medical record practice management 
software and documentation manage-
ment solutions. 

Practical Considerations for the Medical 
Practice

The first step in transitioning to an 
EMR is to develop a consensus among 
the practice’s decision makers as to the 
group’s goals (30). Where do you plan to 
get efficiencies and how does the EMR fit 
in with your practice structure? Everyone 
wants lower costs but, realistically, how 
will this occur? A solo practice, for ex-
ample, whose employees are family mem-
bers is unlikely to realize major savings 
from reduction of payroll. Understand 
the structure of your practice and your 
workflow sufficiently to absorb what can 
be provided by an EMR. In addition, be 
prepared to spend a sizable sum of money 
on the software; anticipate that the costs 
of implementation are higher than the 
vendor would suggest; discount pro for-
mas that illustrate discounted rates of re-
turn of several hundred percent. These 
proposed rates will be decreased by the 
increased costs generated by the time it 
takes you to “go ride the learning curve” 
or to investigate numerous systems. Ac-
cept that these capital expenditures will 
be spread out over time. Additionally, 
remember the tax benefit. Choosing the 
right system is difficult. All systems, at 
first glance, do all things. There is no easy 
way to discern which system will best suit 
your needs. At this point, with relatively 
few practices currently using EMRs, and 
the market growing, no one obvious so-
lution exists to the problem of choosing a 
system to use in a pain management prac-
tice. If a physician chooses the top ten 
programs and reviews their websites, the 
programs blur into meaningless similari-
ty. Unfortunately, understanding the sub-
tleties of a program is very difficult until 
after you have purchased it and have be-

gun working with it. Regrettably, no pro-
gram at this point is perfect. 

Adaptation of EMRs is limited, but 
we are beyond the pioneer stage. The best 
way to confirm that your choice is sound 
and that you have maximized your chanc-
es of success is to check with a practice 
that is similar to yours and has already 
implemented the program.

FUTURE ISSUES

EMRs are not yet perfect, as attested 
to by current low implementation and re-
tention rates. They continue to improve 
rapidly. As market leaders emerge, the 
market will see convergence of the fea-
tures offered by various systems and soft-
ware developer consolidation.  

Significant enhancement can be ex-
pected in two major areas: data input and 
outcomes management–decision support 
capabilities. 

Data Input 
This article has already addressed 

the present problems of entering data; 
this will continue to be a major concern. 
Voice recognition hints at being the Holy 
Grail, but it is certainly not at the current 
time. Inaccuracies in dictation because of 
shortcomings of voice recognition are un-
acceptable. We are unaware of any system 
of data entry that equals its potential. For 
years, promises have been made that easily 
usable, highly accurate voice recognition 
software for the masses was just around 
the corner. Unfortunately, these promises 
have not been realized. Hopefully, as the 
sophistication of the software, the speed 
and storage capabilities of the hardware, 
and the accuracy and discernment of the 
microphones and sound cards continue to 
improve, we should move closer to accu-
rate input and output. 

Even with accurate voice recogni-
tion, the need for alternate sources of data 
entry will continue, including those of 
point-and-click drop-down lists, typing, 
and scanning information.

Outcomes Management/Decision 
Support Capability

The practice of interventional pain 
management is an interdisciplinary, rap-
idly evolving field.  Chronic pain, which 
by definition has a long course of treat-
ment, is frustrating for patients and pay-
ors alike because of the difficulty in doc-
umenting improvement. A major barrier 
to documenting improvement is the diffi-

culty in tracking a patient’s progress.  The 
risk we face is that insurers will look at 
long-term treatment, without document 
of efficacy, as “low-lying fruit,” a ripe 
source of savings, and diminish the access 
of our patients to necessary care.

The EMR should be able to provide 
this outcome data and to develop and 
document the effectiveness, or lack of ef-
fectiveness, of treatments. Quality assur-
ance markers, such as functional indices, 
medication usage patterns, patient satis-
faction, and work status, are infrequent-
ly measured common markers of clini-
cal success. Criteria used by the Ameri-
can Agency for Healthcare Research and 
Quality to evaluate outcomes do not re-
flect the evolving nature of most pain cli-
nicians’ practices (12). The current ap-
proach to outcomes management among 
many pain practitioners—”I think it, 
therefore it is”—yields little clinical sig-
nificance when documentation and vali-
dation are required to ensure robust via-
bility. The EMR provides hope that great-
er accountability through data acquisi-
tion and retrieval will aid in understand-
ing pain treatment strategies, which direct 
clinical decision making. 

The next step after outcomes man-
agement and analysis is decision support 
systems: the ability of the system to un-
derstand where the patient is in the treat-
ment algorithm and to suggest, within 
the confines of evidence-based medicine, 
treatment alternatives.  Added documen-
tation of medical necessity and support 
of decision making enhances patient care 
and reimbursement potential.

CONCLUSION

Electronic medical records will be 
widely adopted into medical practices 
for reasons of safety, quality of care, com-
pliance, productivity, and quality of life. 
This transition has support at the high-
est levels.

EMRs comprise both practice man-
agement software and the clinical record. 
The clinical EMR should, according to the 
Institute of Medicine, handle the patient’s 
health information, the results of tests, 
and orders for medications, tests, and re-
ferrals; provide reminders of best practice 
care and such risk factors as drug inter-
actions; be able to communicate securely 
among providers; and provide patient ed-
ucation and reporting sufficient to com-
ply with various regulatory agencies.
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Currently, a multitude of compet-
ing providers are offering EMR software. 
Although the market can be expected to 
coalesce, with clear market leaders emerg-
ing, this consolidation has not yet oc-
curred. Accordingly, the process of select-
ing EMRs is difficult and time consum-
ing. EMRs are likely to be sold by ven-
dors rather than purchased by providers. 
To avoid being sold a product that does 
not meet the needs of a practice, physi-
cians should evaluate products on the ba-
sis of a clear understanding of their prac-
tice needs.

Among the specific issues to con-
sider are whether to have the EMR and 
PMS functions handled by one program 
or two; to consider how well the software 
handles the practice’s workflow; how data 
are entered into the program; what hard-
ware and database solutions are offered; 
how templates are handled; whether to 
buy from the developer or from a VAR; 
how strong the developer’s support pro-
gram is; and what the needs are, if any, 
for multiple sites and how documents are 
managed.

EMRs are rapidly evolving and 
should have significant improvements 
in data input. Perhaps the greatest unre-
alized potential with EMRs is with out-
comes management and decision support. 
These have the potential both of docu-
menting the efficacy of procedures and 
therapies and of ensuring that the proce-
dures or therapies recommended are con-
sistent with evidence-based medicine.

The transition to EMRs will occur. 
With diligence, interventional pain man-
agement practices can make this transi-
tion, to the betterment of the practices 
and of patient care.
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