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We applied a model of usage categories of 
electronic health records for outpatient physicians to 
a large population of physicians, using an 
established electronic health record. This model 
categorizes physician users according to how 
extensively they adopt the various capabilities of 
electronic health records. We identified 
representative indicators from usage statistics for 
outpatient physician use of the HELP-2 outpatient 
electronic medical record, in use at Intermountain 
Healthcare.  Using these indicators, we calculated 
the relative proportion of users in each category. 
These proportions are useful for predicting the 
expected benefits of electronic health record 
adoption. 

BACKGROUND 
For the past decade, adoption of electronic health 

records (EHRs) has increasingly been suggested as 
one of the most viable approaches to improving 
health care in the United States1. EHR adoption has 
been prominent in political platforms, and is 
frequently promoted along with proposals to expand 
health care coverage. While there have been some 
recent increases in adoption, rates remain low, 
between 20-25%2. Many see the challenges to 
adoption as being technical (lack of consistent 
national standards) or financial (high purchase cost of 
EHRs)3, leading to efforts in creating standards for 
interoperability, and local and national efforts to 
provide funding for initial purchase of systems4.

The argument for improving adoption has been 
based on projections of benefit that show significant 
improvement in the cost and quality of care5. These 
projections recognize these technical and financial 
barriers to adoption; in fact, the projections are 
calculated based on an assumption of full adoption 
after the technical and financial barriers are removed. 
However, even if these two challenges are fully 
eliminated, it is unclear that EHR adoption will 
increase to the level required to achieve the benefits 
that are currently being promoted. Even when EHRs 
are purchased and fully interoperable with other 
systems, lack of actual physician usage can still 
reduce any benefits.  Additionally, others have raised 
concerns that adoption may not necessarily result in 
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the quality of care improvements that lead to the most 
substantial benefits of EHRs. 

Previously, research around EHR adoption has 
been considered only in the context of models that 
considered one level or type of usage, such as Rogers 
diffusion of innovation model6. Since EHRs consist 
of multiple components, usage itself can vary, and 
varied usage can also affect benefits. Recent studies 
have shown that the use of EHR functions varies 
substantially among different physicians and 
physician practices7, and that different functions are 
correlated to different benefits. This is especially 
challenging because some of the greatest benefits 
associated with EHRs are also some of the least likely 
functions to be implemented 8.

As statistics have shown variations in the 
functions that are adopted by different clinicians, 
other studies have tried to qualitatively characterize 
the different types of physician usage.  Miller and 
Sim identified types of physician users within the 
category of adopters, who varied notably in both the 
costs and benefits related to EHR use6. They 
classified physicians that they interviewed as viewers, 
basic users, strivers, arrivers, or system changers. 
This research was significant in identifying clear 
variations in usage patterns; however, since it was 
assessed and reported qualitatively, it is difficult to 
make projections on how these categories can be used 
to quantitatively assess changes in expected benefit. 
In addition, without clear quantitative indicators to 
identify the categories, further empirical studies that 
investigate the facilitators and barriers to improved 
adoption are difficult.  While studies exist that assess 
quantitatively how physicians use EHRs based on 
surveying physicians7, research that assesses actual 
activities performed by physicians within an EHR and 
relates it to clinician usage are limited. 

In this paper, we describe our application of the 
Miller-Sim categories to a population, to 
quantitatively assess relative proportions of different 
categories of EHR adopters. We applied these 
categories to a large group of physicians, who already 
had an EHR available, that was already interoperable 
with other systems in an integrated delivery network, 
and that had been used in some part by the physician 
group for over a decade. We identified explicit 
oceedings Page - 809



indicators of usage to categorize physicians according 
to their use of specific EHR functions, which were 
directly related to the Miller-Sim categories. For this 
research, we specifically focus on functions related to 
increasing quality and decreasing costs for the health 
care system as a whole; i.e., benefits from quality of 
care and improved efficiency, rather than simply 
improved billing and reimbursement. 

METHODS 
Our analysis was performed with the outpatient 

clinical information systems at Intermountain 
Healthcare. Intermountain is a not-for-profit 
integrated health care delivery system consisting of 
21 hospitals, more than 90 outpatient clinics, an 
employed physician group, and an insurance plan for 
patients located in Utah and southeastern Idaho.  
Intermountain has extensive clinical information 
systems, and a history of using those information 
systems to improve patient care.9-12 Hospital and 
outpatient data are interfaced to a longitudinal patient 
record and stored in the Clinical Data Repository 
(CDR), which contains records for 2.5 million 
patients. In the ambulatory setting, providers enter 
visit notes, problems, and medications into the CDR. 
The ambulatory EHR, HELP-2, has been in use with 
periodic updates since 1996.  Over 6,000 clinicians 
use the ambulatory EHR each month to access the 
records of 331,000 patients. Desktop applications 
allow users in either inpatient or ambulatory settings 
to view laboratory results, text reports, and radiology 
images, regardless of where the care was provided. 
They also allow documentation of both structured and 
unstructured data through templates, and ordering of 
outpatient medications. This information system also 
contains advanced auditing capabilities, that record 
the actions of users in accessing various forms of 
patient data.  

Miller and Sim identified in their analysis seven 
main types of clinical capabilities in EHRs, 
corresponding to seven sets of clinical activities6.
These capabilities are viewing, documenting, 
ordering, messaging, care management, analysis and 
reporting, and patient-directed. Below we describe 
each of these capabilities, and how we measured their 
use in the Intermountain HELP-2 system. 

Viewing represents the core results reviewing 
capability of the EHR, where laboratory or other 
assessment results are available. In the Intermountain 
system, this consists of accessing any stored clinical 
data in the CDR, whether it be laboratory, 
observations, or clinical notes. We therefore 
measured viewing as any time a physician accessed 
the EHR system, and retrieved data from the CDR. 
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Documenting is the act of entering data into the 
system.  This can be in structured or unstructured 
form. At Intermountain, where electronically 
documented notes were considered part of the 
medical record, both structured templates and user-
configured macros were available for documentation. 
The structured templates also created text-based 
clinical notes for viewing within the notes module.  
As a result, we measured documenting as any time a 
physician’s actions resulted in the documentation of a 
clinical note stored to the CDR. 

Ordering includes the capability to enter 
prescriptions into electronic forms as patient 
medications. The HELP-2 system included electronic 
prescribing capability, which was helpful to 
physicians especially in ordering prescription refills.  
Any new prescription was stored in the CDR, and 
could be included in various clinical notes. We 
measured use of ordering by medications stored in the 
CDR. 

Messaging is inter-provider electronic 
communication within the EHR. The HELP-2 
messaging application is called Message Log. This 
module allows clinicians to receive patient-specific 
alerts, lab result notifications, or communication from 
other clinicians or office staff. These messages and 
any annotations become part of the patient’s 
electronic medical record. We therefore were able to 
measure message log use by the messages that were 
stored to patients’ medical records. 

Care management represents disease-specific 
activities designed to longitudinally manage patient 
conditions. In the HELP-2 system, problems and 
allergies could be stored and followed longitudinally 
with a patient. In addition, specific measures related 
to treatment of clinical conditions can be documented 
within structured notes. Decision support tools, such 
as a patient summary and reminder worksheet13, can 
then give specific care reminders for treatment or 
follow-up based on this documentation. We measured 
two types of care management documentation: 
structured problems and allergies, and disease-
specific structured notes. 

Analysis and reporting capabilities allow the 
review of population data to identify patterns of care 
across multiple clinical encounters. In the research of 
Miller and Sim, this analysis and reporting was very 
limited. At Intermountain, the analysis is directed by 
physician groups who are part of clinical leadership 
teams called clinical programs14, and performed by 
analysts working with the data warehouse. Use of 
analysis and reporting is thus assessed by measuring 
the number of physicians participating in clinical 
program leadership.   
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Patient directed capabilities allow direct 
communication with patients through the EHR. Miller 
and Sim observed almost no patient directed activities 
in their evaluation. At Intermountain, the patient 
directed capabilities of the EHR were the least mature 
in the system, and still being implemented only in 
pilot mode. Therefore, they were not included in this 
analysis as representing a core category of EHR 
usage. 

We queried the audit logs and data storage 
information in the CDR to identify the number of 
physicians and degree of use for each of these 
functional capabilities of the EHR. We queried 
unique physician users for different types of usage 
during one month of use. We then grouped these 
capabilities according to the different usage 
categories of viewers, basic users, strivers, arrivers, 
and system changers, identified by Miller and Sim.  

Viewers were defined as physicians who only used 
the viewing capability of the EHR. Basic users were 
physicians who only used the capabilities that 
provided direct benefit to physicians, such as 
improving efficiency of documentation or 
prescription refills. Strivers were physicians who 
began to use structured documentation for problems 
and allergies, but did not document within structured 
templates that were designed to support evidence-
based guidelines. Arrivers were physicians who used 
structured templates for adherence to guidelines. 
System changers were physicians who advocated for 
changes either in clinical program leadership 
meetings or user group meetings.  

Once the capabilities representing these usage 
categories were identified, we computed the 
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proportion of total physician users who met each 
category.  

RESULTS 
In January 2008, there were 4127 total physician 

users who had access to the HELP-2 EHR. Of these, 
3348 physicians (81%) actually accessed the EHR, 
and 2511 of these 3348 physicians (75%) also entered 
data into the system, in the form of notes or 
medications.  Of these, 650 physicians (19%) stored 
structured data, in the form of problems and allergies 
(373 physicians, 11% of physicians using the system), 
or other structured data (277 physicians, 8%).  Table 
1 shows the percentages of users of the system.   

 
EHR use Total 

physicians 
%

Access to system 3348 100 
Entered notes/medications 2511 75 
Stored problems/allergies 373 11 
Stored other structured data 277 8 
Table 1:  Types of use of HELP-2 EHR, January 
2008. 
 

From this data, physician users were extrapolated 
into the following categories: viewers (25%), basic 
users (56%), strivers (11%), arrivers (8%).   

Additionally, we identified approximately 20 
physicians who participated in the primary care 
clinical program leadership or in HELP-2 user 
groups, that had recommended changes to the system.  
They represented system changers, at less than 1% of 
users. Figure 1 shows a histogram of the various user 
categories. 
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Figure 1: Relative percentages of various categories of users, based on analysis of ambulatory HELP-2 users, 
January 2008. 
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DISCUSSION 
The different categories of EHR use demonstrate 

varying levels of use of functionality within an EHR, 
even after the system has overcome the main barriers 
of adoption. The Intermountain EHR, HELP-2, was 
supplied at no incremental cost to the Intermountain 
physicians, and the system was already integrated 
with longitudinal data from multiple ancillary 
services. Yet even though the main barriers to 
adoption were removed, and the system was mostly 
adopted at some level, there was still a significant 
lack of use of core EHR functions among users.  

These functions that showed minimal use are 
specifically related to improved quality of care, due 
to decision support around evidence-based 
guidelines.  This supports survey results obtained by 
Menachemi et al., showing that there is a late uptake 
of key components of EHRs 8. However, this finding 
suggests that the delay may be more significant, and 
may be related to other issues than just the natural 
progression along a technology acceptance model. 
HELP-2 was not a recent installation with these users, 
but rather they had use of the system for a relatively 
long period of time.  This adoption reflects more a 
steady state point. 

It is important to recognize that the users of 
HELP-2 at Intermountain were not specifically forced 
to use the system for documentation or for care 
management functions.  The system was implemented 
according to the requests of the physician groups.  
There were incentives implemented according to the 
clinical program structure, however, which was 
similar to many pay-for-performance initiatives.  It is 
therefore informative that even pay-for-performance 
initiatives may not be sufficient to spur adoption of 
quality-specific EHR functions. 

Of interest in this study is the high level of use of 
documentation, with a corresponding low level of use 
of structured documentation. Other studies at 
Intermountain have demonstrated that documentation 
is itself a frequently used component of the EHR, 
with use growing over time15. The use of 
documentation has its own incentives, but they are 
more applicable at Intermountain to efficiency rather 
than improved use of quality initiatives. For example, 
physicians using documentation tools have decreased 
transcription costs while decreasing documentation 
time.  This is in large part to specific documentation 
tools that have been developed for efficiency 
purposes, such as macro-based templates16.
Structured documentation is also used, and 
Intermountain has a history of developing structured 
forms for storing coded data that can be used for 
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decision support purposes15. However, these 
templates do not represent the majority use case of 
documentation in the EHR. 

There are specific weaknesses to this study. First, 
the study was performed at a single institution, and 
adoption patterns may be different at other 
organizations.  It has been mentioned above that 
Intermountain did not mandate EHR use; a similar 
study at an institution that more aggressively 
implemented systems, such as the Veterans 
Administration, may result in different findings. 
However, Intermountain does have a long history of 
information systems use, and it is reasonable to 
expect that it represents more advanced usage 
patterns.  Additionally, some incentive structures, 
such as a pay-for-performance type initiative was in 
place.  Other limitations were that we did not study 
the use of the system longitudinally.  It may be 
important to identify what types of users move from 
basic users to strivers to arrivers, to identify the actual 
barriers to use. We have performed studies that 
looked at the use of the system over time, but these 
studies did not differentiate between basic users and 
more advanced users; they only studied whether 
physicians used documentation at all15. Finally, we 
did not study the specific incentives and barriers to 
moving between adoption levels.  This study should 
be seen as initial work that can support such studies, 
however.  By identifying methods for categorizing 
physician users according to these levels of adoption, 
further studies can investigate additional 
characteristics of the physicians in the different 
categories, or measure the effects of different 
incentives to move between categories.  Such 
research can inform and improve current policy 
initiatives aimed at improving EHR adoption, which 
currently focus only on the technical and financial 
barriers to use. 

CONCLUSION 
Physician use of specific electronic health record 

functionalities was shown to vary substantially across 
categories of usage. The more advanced, structured 
components of the EHR, that are presumed to have 
the greatest effect on improved quality and costs, that 
have spurred movements for adoption of EHRs, are 
actually the less-used components of the systems.  
Policies advocating the adoption of EHRs should 
focus on incentives that will result in the use of these 
more advanced components, rather than simply 
pushing for basic purchasing and use of EHRs. 
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