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Abstract 
 
As more health information technologies become part of the 
health care environment, the need for physicians with medical 
informatics competencies is growing.  In 2006, a survey was 
created to determine the degree to which the Association of 
American Medical College’s Medical School Objectives 
Project (MSOP) medical informatics competencies had been 
incorporated into medical school curricula in the United 
States.  Methods: a web-based tool was used to create the 
survey; medical education deans or their designees were 
requested to complete the survey.  Analysis focused on the 
clinician, researcher, and manager roles of physicians.  
Results:  Seventy usable surveys were returned. Many of the 
objectives were stated in the schools’ respective curricula and 
the competencies were being evaluated.  However, only a few 
schools taught and assessed the medical informatics 
objectives that required interaction with health information.  
Conclusion: To insure that physicians have the knowledge, 
skills, and attitudes to effectively and efficiently interact with 
today’s health information technologies, more medical 
informatics concepts need to be included and assessed in all 
undergraduate medical education curricula in the United 
States. 
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Introduction 
 
Within the next decade, a large majority of hospitals and 
health care centers in developed nations and many in 
developing nations will have electronic health records and 
other forms of health information technology.  Physicians will 
be expected to use these tools to improve patient safety, 
enhance the quality of care, and reduce costs.  This 
expectation requires that physicians be trained, not as medical 
informaticians but as knowledgeable users of the health 
technology tools.  However, most education in medical or 
health informatics has focused on the knowledge and skills 
needed by informaticians rather than health care professionals. 

 
Recently in the United States, the President authorized the 
creation of the first Office of the National Coordinator for 
Health Information Technology.  Several legislative initiatives 
were undertaken to promote the use of information technology 
within healthcare to improve process, quality and safety, 
thereby improving the health of our citizens.  The promise of 
widespread adoption of electronic health records with the 
concomitant capabilities of provider order entry, decision 
support, and data mining for clinical research, as well as 
quality and safety evaluations, is about to become a reality.  
However, significant questions exist as to whether or not 
physicians will have the competencies necessary to effectively 
use these systems to achieve the goals outlined by the 
President and legislature.  
 
Europe and Canada have long been leaders in the training of 
informatics-facile health care providers.  The work of the 
European Centre for Medical Informatics, Statistics and 
Epidemiology (EuroMISE) has provided an early framework 
for such education in Europe.[1]  The International 
Partnership for Health Informatics Education is in part an 
outgrowth of the earlier efforts and, in an environment of 
increasing globalization, emphasizes the need for international 
components in informatics education.[2] 
 
Canada was also an early leader in medical informatics 
education and took a different but equally effective approach 
by integrating applied medical informatics into the 
undergraduate medical curricula.[3]  However, such education 
must evolve with the changing technologies and the demand 
for more and more health care professionals to become 
information literate has resulted in an evaluation of current 
practices with more emphasis being given to emerging trends 
in both informatics and health.[4]  
 
Other nations are beginning to recognize the need for more 
informatics training in the health professions.[5-7]  In an 
attempt to address these very real issues, the International 
Medical Informatics Association developed recommendations 
on education in health and medical informatics.[8]  These 
recommendations are the initial step in developing the 
educational framework necessary to insure that students 
possess appropriate qualifications to work in an information 
technology intensive health care environment.[9] 



 
Leaders in medical informatics in these countries and others 
are calling for more targeted educational programs to insure 
that the systems being implemented will have physicians 
trained to use them.[10]  However, the integration of such 
training into health professions curricula has been difficult at 
best and quite slow to develop. 
 
Need for such training was beginning to be recognized in the 
United States in the 1980s with several calls from major 
organizations to prepare physicians for a future in an 
automated health care environment by integrating the 
necessary skills into the educational process.[11-13]  
However, little was realized in the form of concrete programs 
from these early inducements.  
 
Understanding the potential impact of the growing interest in 
health information technology on the practice of medicine, 
and trying to take a more proactive stance in insuring that 
undergraduate medical students had a firm grounding in the 
knowledge, skills and attitudes necessary to become 
technologically savvy health care providers of the future, the 
Association of American Medical Colleges in 1998 convened 
an expert panel to develop educational objectives to satisfy 
this goal.  The medical informatics panel of the Medical 
School Objectives Project (MSOP) II identified five medical 
informatics relevant roles played by physicians – lifelong 
learner, clinician, educator-communicator, researcher, and 
manager.  The recommendations for educational content were 
developed within this framework and published in 1999.[14] 
 
In part because of the increasing interest on the part of the 
government in facilitating widespread adoption of health 
information technology, in part because of the dearth of 
articles published about new educational programs in medical 
informatics in undergraduate medical curricula, and in part 
because of a growing need for information literate physicians, 
a small group of the educational leadership within the Group 
on Information Resources of the Association of American 
Medical Colleges surveyed and analyzed the responses of the 
127 United States medical schools to determine whether or not 
they had implemented the MSOP medical informatics 
educational objectives and, if so, to what extent were the 
implemented. 
 
Methods 
 
An initial request to participate in the survey was sent to the 
respective deans of medical education at the 143 discrete 
medical schools in the United States and Canada.  The deans 
were asked to either respond to the survey or refer it to 
someone who was knowledgeable about medical informatics 
content in the curriculum.  The Web-based survey asked 
participants to respond to questions formulated directly from 
the MSOP II medical informatics educational objectives.  
These questions were grouped by the physician role with sub-
groupings around concepts. 
 
An initial question addressed whether or not the respondent 
was familiar with the MSOP Medical Informatics educational 

objectives.  The subsequent questions asked the respondent 
whether or not each of the objective concepts was taught, had 
stated objectives, and was assessed.  At the end of each of the 
five role divisions the respondent was asked to indicate who 
taught the concepts and how the concepts were assessed. 
 
While virtually all of the respondents indicated they were 
familiar with the MSOP medical informatics educational 
objectives, the responses differed widely in regards to 
teaching, stated objectives, and assessment.  In following up 
with a number of the participants about responses, it became 
apparent that many thought the medical informatics content 
was being taught as an integrated component of the clinical 
years.  However others from the same institutions, many with 
long standing clinical information systems, stated that their 
medical students were exposed to these systems but did not 
have formal training or experiential learning with these 
systems. 
 
Because of these discrepancies, a second survey was 
developed that limited responses to stated objectives and 
assessment because of the belief that having a stated objective 
would result in some educational action and would eliminate 
the possibility of someone assuming rather than knowing that 
the concepts were being taught. 
 
The request to participate in the survey was again sent to the 
deans of medical education unless there was a different 
respondent on the first survey.  The second survey was also 
Web-based and a request for participation was made in early 
2006, almost a year after the first survey.  Interestingly, 
individual school responses showed little change, however, 
several additional schools indicated establishing objectives. 
 
Because the attributes for being facile with health information 
technology in the today’s health care environment focused on 
three of the five physician roles, the responses for Life-long 
Learner and Educator-Communicator were not considered for 
this study.  In addition, while data was collected on Canadian 
medical schools, because of their early embracing of the need 
to teach medical informatics in undergraduate medical 
education, only the responses from United States Medical 
Schools have been evaluated. 
 
Results 
 
Seventy usable surveys were “virtually” returned.  Ninety-six 
percent of the respondents were familiar with the MSOP 
medical informatics educational objectives and eighty-eight 
percent indicated that there had been an overall strategy to 
integrate medical informatics objectives into the curriculum.  
However, the results of the specific competencies did not 
support this. 
 
Clinician 
 
Within the sub-group of effective use of clinical information 
systems, 60% of the respondents indicated that they had a 
stated objective on retrieving patient-specific information 
from a clinical information system and 49% assessed the 



competency.  Forty-four percent had a stated objective on 
displaying selected subsets of information available about a 
given patient and 36% assess the competency.  Forty-six 
percent had a stated objective about recording specific 
findings about a patient in a clinical information system while 
47% assessed the competency.  Forty-six percent had a stated 
objective on recording orders (CPOE) directing the further 
care of the patient and 36% assessed the competency. 
 
The sub-group of interpreting laboratory tests scored higher.  
Seventy percent of the respondents had a stated objective 
about recognizing the knowledge limitations of standard 
laboratory measurements and 66% assessed the competency.  
Seventy-seven percent had a stated objective about 
demonstrating the ability to integrate clinical and laboratory 
findings while 86% assessed the competency.   
 
Within the sub-group of incorporating uncertainty explicitly 
into clinical decision making, fifty-seven percent of the 
respondents had a stated objective on demonstrating the 
ability to quantify and communicate the degree of certainty 
associated with specific items of scientific and clinical 
information and 50% assessed the competency.  Forty-six 
percent had a stated competency on demonstrating the ability 
to identify and locate when possible the crucial pieces of 
missing clinical information and determine when it is 
appropriate to act on incomplete information and 40% 
assessed the competency.  Sixty-three percent had a stated 
objective on demonstrating the ability to integrate verbal and 
statistical sources of medical knowledge with the facts of a 
specific clinical case and 61% assessed the competency. 
 
Within the critical use of decision support tools sub-group, 
sixty-nine percent of the respondents had a stated objective on 
using textbooks and journal articles and 67% assessed the 
competency.  Thirty percent had a stated objective on using 
diagnostic expert systems and fourteen percent assessed the 
competency.  Twenty-three percent had a stated objective on 
using advisories or alerts issued from a computer based 
records and fourteen percent assessed the competency. 
 
In responding to a student’s ability to formulate a treatment 
plan, fifty-seven percent of the respondents had a stated 
objective that students should demonstrate the ability to 
express the relative certainties of a differential diagnosis while 
69% assessed the competency.  Sixty-one percent had a stated 
objective on expressing the relative risks and benefits of 
outcomes and treatment options while 66% assessed the 
competency.  Forty-six percent had a stated objective on 
taking action by balancing risks and benefits while 53% 
assessed the competency. 
 
Within the sub-group of respecting patient (and physician) 
confidentiality, 76% of the respondents had a stated objective 
on demonstrating the knowledge of the legal, ethical and 
medical issues surrounding patient documentation including 
confidentiality and data security while 79% assess the 
competency.  Thirty-three percent had a stated objective on 
demonstrating the ability to use security-directed features of 
an information system while 27% assessed the competency. 

 
Researcher 
 
The first of the researcher group deals specifically with the use 
of clinical information systems.  Twenty-four percent of the 
respondents had a stated objective on determining a practice’s 
case mix and 20% assessed the competency.  Twenty-nine 
percent had a stated objective on determining the incidences 
of diagnoses in a practice and 26% assessed the competency.  
Forty percent had a stated objective on testing the efficacy of a 
new treatment and 33% assessed the competency.  Fifty-six 
percent had a stated objective on formulating testable 
hypotheses and 50% assessed the competency.  Fifty-one 
percent had a stated objective on collecting, organizing, and 
interpreting data while 53% assessed the competencies. 
 
Within the sub-group about determining what data exist 
relative to a clinical question or formal hypothesis, seventy-
one percent of the respondents had a stated objective for 
demonstrating the ability to use information technology to 
locate existing data sources and 60% assessed the 
competency.  Thirty-three percent had a stated object for 
demonstrating knowledge of data sources (including medical 
records claims and reimbursement information and online 
data) at one’s own institution by identifying how these might 
be used to address a specific clinical question posed as 
research and 20% assessed the competency.  Thirty-one 
percent of the respondents had a stated objective for 
demonstrating the ability to identify and locate existing data 
sets no maintained at one’s own institution (e.g., national 
registry data) that might be used to address a specific clinical 
question posed as research and 16% assessed the competency. 
 
For the sub-group executing a plan for data collection and 
organizing data for analysis, 24% of the respondents had a 
stated objective for selecting and appropriate computer 
database tool for collecting and organizing data and fourteen 
percent assessed the competency.  Twenty-nine percent had a 
stated objective for properly representing data from a study in 
a form that is useful and supports computer-based analysis and 
sixteen percent assessed the competency. 
 
Within the sub-group of analyzing, interpreting, and reporting 
findings, 23% of the respondents had a stated objective for 
selecting the appropriate computer software tools for analysis 
of data and ten percent assessed the competency.  Thirty-one 
percent had a stated objective for using software to perform 
simple statistical analysis and portraying the results 
graphically and 23% assessed the competencies.  Thirty-one 
percent had a stated objective for interpreting the reports of 
statistical software analysis and 27% assessed the competency.  
 
Manager 
 
There are three sub-groups within the Manager grouping.  The 
first of these is the appreciation of the role of information 
technology in relation to managing the cost of medical care 
and its impact on individuals and society.  Twenty-three 
percent of the respondents had a stated objective on using on-
line sources of health care financing information and eleven 



percent assessed the competency.  Thirty-nine percent had a 
stated objective on continuous quality improvement and 
process management and twenty percent assessed the 
competency.  Twenty-four percent had a stated objective on 
how information technology can be used to develop, 
implement and monitor compliance with clinical pathways 
and other forms of patient care protocols and eleven percent 
assessed the competencies.  Thirty-three percent had a stated 
objective on how clinical information in the aggregated can be 
used to determine health care services planning for 
populations and 23% assessed the competency. 
 
Within the sub-group of formulating and making decisions for 
individuals and groups, 55% of the respondents had a stated 
objective on demonstrating knowledge of cost/benefit issues 
in health care and 29% assessed the competency.  Fourteen 
percent had a stated objective on  using a decision-analysis 
package and seven percent assessed the competency.  Thirteen 
percent had a stated objective on using software utilities 
assessing patients and six percent assessed the competency.  
Thirty-nine percent had a stated objective on incorporating 
economic and cost perspectives into decision making and 23% 
assessed the competency. 
The last sub-group dealt with working effectively as an 
individual in inter-professional groups and as a member of a 
complex health care system.  Nineteen percent of the 
respondents had a stated objective on using electronic personal 
and clinical scheduling systems and nine percent assessed the 
competency.  Twenty-one percent had a stated objective on 
archiving and organizing digital information of personal and 
clinical import and fourteen percent assessed the 
competencies.  Twenty-four percent had a stated objective on 
demonstrating knowledge of online resources for legislation, 
political advocacy, and local health care policy setting and six 
percent assessed the competency. 
 
General Questions 
 
In all three of the physician role groupings, the content was 
taught generally through embedding it in core course.  A few 
schools had an elective course in medical informatics and 
fewer still had a core course in medical informatics.  Because 
the primary mode of teaching was through integration with 
other content, almost all of the assessment of competencies 
was done as part of a general educational evaluation schema.  
However, several schools had tests specific to medical 
informatics or used these in conjunction with the general 
assessment methodologies.  
 
Discussion 
 
The medical informatics educational objections presented by 
the MSOP expert panel were developed around the concept of 
information discovery and not predicated on computer 
literacy.  For this reason, a number of the competencies can be 
taught without use of a computer.  Examples of this are found 
in the interpretation of laboratory tests and the ability to 
formulate a treatment plan. 
 

There were a total of 41 questions in the clinician, researcher, 
and manager role groups.  Of those, 27 required interaction 
with a clinical information system or some ancillary system 
containing patient information.  Eleven questions involved 
educational objectives that could be met without such 
interaction.  Three questions related specifically to the 
competencies within the life-long learner role group but were 
also closely linked to clinician and researcher information 
management. 
 
Of the five roles, the greatest number of medical school 
having stated objectives and competency assessments was 
found in the life-long learner role.  This corresponds to the 
increase in teaching evidence-based medicine and the greater 
involvement of libraries for development of knowledge-based 
searching capabilities.  For this reason, the life-long learning 
correlates, although requiring the use of computers to find 
information, were grouped separately. 
 
In analyzing the responses by question type, less than a third 
(30.7%) of the medical school respondents had stated 
objectives for the 27 questions requiring use of computer 
systems and only slightly more than a fifth (21.1%) assessed 
competencies.  There was one exception.  Sixty percent of the 
respondents did have a stated objective about retrieval of 
patient-specific data from a clinical information system and 
49% assessed the competency. 
 
Of the three life-long learner correlated questions, 
approximately two thirds (67.7%) of the medical school 
respondents had stated objectives and slightly less (62.7%) 
assessed the competencies.  Of those questions that did not 
require interaction with a computer system, over half (58.6% 
and 56.7% respectively) of the medical school respondents 
had both stated objectives and assessment of competencies. 
 
In looking at the raw data and comparing the assessment to the 
stated objectives in all three of the physician role groups, there 
were 28 instances in which competencies were assessed within 
seven sub-groups without having stated objectives.  These 
were virtually all in the clinician role and fell primarily under 
the non-computer based questions.  A possible explanation is 
that the concept might have been considered too granular to 
include as a stated objective while it was included as part of a 
clinical evaluation schema.  
 
Conclusion 
 
Seventy of 127 surveys assessing the degree to which the 
MSOP medical informatics educational objectives have been 
incorporated into undergraduate medical curricula in the 
United Stated were completed.  An analysis of these found 
that while many of the medical informatics concepts relevant 
to the clinician, research and manager roles were being 
addressed in the curricula, when broken down by those  
concepts that required health information technology 
interaction, only a few schools had stated objectives and fewer 
assessed the competencies. 
 



The survey respondents were self-selected, and anecdotal 
information suggests that many who did not complete the 
surveys chose not to do so because they had little or no 
medical informatics in their curricula.  Also, while these 
objectives are valid today, as HIT systems evolve and become 
more integrated into the health care system, the objectives also 
need to evolve.  Some progress has been made but much more 
needs to be accomplished to insure that physicians will be able 
to efficiently and effectively use the health information 
technology being installed in hospitals and health centers.   
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