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We hypothesized that the Internet could be used to dissemi-
nate and evaluate a curriculum in ambulatory care, and that
internal medicine residency program directors would value
features made possible by online dissemination. An Internet-
based ambulatory care curriculum was developed and marketed
to internal medicine residency program directors. Utilization
and knowledge outcomes were tracked by the website;
opinions of program directors were measured by paper surveys.
Twenty-four programs enrolled with the online curriculum.
The curriculum was rated favorably by all programs, test scores
on curricular content improved significantly, and program
directors rated highly features made possible by an Internet-
based curriculum.
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he Accreditation Council for Graduate Medical Edu-

cation (ACGME) requires residency training programs
to document and evaluate the educational experience of
trainees.' Written curricula must be available for each of
the training experiences, and self-assessment techniques
should be available for a house officer to track his or her
progress.' Annual evaluation of the effectiveness of edu-
cational interventions must be completed. The desire to move
to outcome-based education has been echoed elsewhere.?
) In 2000-2001, there were 394 internal medicine resi-
dency training programs.® It is likely that there is overlap
in educational objectives among these programs, and that
duplication of curricula exists.*® Curriculum development
is commonly underfunded, and curricular evaluation to
satisfy ACGME requirements will further tax resources.*
The need exists for greater globalization in medical edu-
cation, and for development of common core curricula. How-
ever, resources for publishing curricula for dissemination
are few: curricular interventions often fail to meet scientific
requirements of medical journals.” One method for sharing
a common curriculum is the Internet. With the increasing
use of computer-assisted instruction in education, it is
likely that medical education will move increasingly online.”

We hypothesized that a curriculum in ambulatory care
delivered via the Internet could be incorporated into a range

Received from the Division of General Internal Medicine (SDS."

MTH, DL. FLB), and Department of Epidemiology (FLB), the
Johns Hopkins University School of Medicine, Baltimore, Md.
Address rorrespondence and requests for reprints to Dr

Simson: GO0 N Coaroling Sitreed, Haliimors, M7 31287 feowen!

ssissonE i celal,

of residency training programs. We also hypothesized pro-
gram directors would rate features afforded by the Internet
favorably, and would view this curriculum as a valuable
educational resource.

METHODS
Curriculum Development

We developed a curriculum in ambulatory care using
a 6-step approach to curriculum develo'pmt':nt.8 A needs
assessment was performed by reviewing lists of the most
common medical problems seen by internists in national
surveys.” In addition, current residents and recent
graduates of the Johns Hopkins Hospital Osler Medical
Residency Training Program were surveyed as to areas of
perceived weakness in ambulatory care training. Seventeen
topics were chosen for inclusion. Clinical cases were then
written to illustrate learning objectives of curricular topics.
Two multiple-choice questions were written for each learn-
ing objective; one was randomly selected for the pretest,
with the other used for the posttest. Average module length
was 7,800 words. Based on prior experience, it was anti-
cipated that the average learner could complete a module
in 20 to 40 minutes. Topics covered were: 1) hypertension.
2) back pain, 3) anemia, 4) immunizations, 5) cancer
screening, 6) palliative care. 7) dementia, 8) preoperative
assessment, 9) headaches, 10) osteoporosis, 11) depression,
12) gynecologic care, 13) preventive cardiology. 14) rashes,
15) diabetes, 16} hormone replacement, and 17) obesity.
Sixteen faculty members from the Johns Hopkins Hospital
contributed to curricular content, which was updated
annually to reflect changes in the medical literature.
Content could be directly copied to the website without
programming or informatics expertise.

Website Structure

The website was built to accommodate a pretest-
didactics-posttest curricular format, requiring completion
of one section before accessing subsequent sections. No
software other than an Internet browser was required to
utilize the website. Pop-up message screens provided feed-
back on answer selectlons. The didactics section included
descriptive summaries with links to abstracts (e.g.. on
PubMed) or full text articles (when available to the general
public) of key studies (Fig. 1). Posttest completion was
required before the module was registered as completed.
Individnals conld access their own secores, and compare
them to group scores. Progrann dicecters determioed which
mclules were available ty thelr Tose stadf, Do Tad te post
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FIGURE 1. Content dispiay. The didactics section lncbdestextmyonswers that explain the clinical decision and provides

links to abstracts or full text articles of key studies.

modules according to a predetermined schedule of when
they were made available on the website. Program directors
could track group scores (but not individual scores) for
their training program. and compare them to aggregate
scores for all participating programs. Program directors
could access a list of modules completed by each of their
house officers.

Marketing

A brochure describing the website was sent with a
cover letter to 409 members of the Association of Program
Directors in Internal Medicine in early 2001 for enrollment

in academic year 2001 to 2002. Program enrollment required
an annual fee of $1,500.

Data Collection and Analysis

Individual utilization and group performance data
were tabulated by the website throughout academic year
2001 to 2002. As the curriculum and website had been in
use at Johns Hopkins Hospital 2 years prior to the initiation

of this study. data from the Johns Hopkins Hospital were
excluded from analysis. Utilization and test performance
data were compared relative to characteristics of each resi-
dency training program. Program directors were surveyed
at the completion of the year and again 10 months later.
using a Likert-type scale of 1 (low/poor/strongly disagree)
to 5 (high/excellent/strongly agree). The response rate
for each questionnaire was 100%. Standard error, t tests,
Wilcoxon rank sums, and confidence intervals were calcu-
lated by Excel {Microsoft Inc.. Redmond, Wash) and SPSS
(SPSS Inc.. Chicago. 11l) software programs.

RESULTS

Characteristics of Participating Internal Medicine
Residency Training Programs

Twenty-four residency programs subscribed to the
curriculum, comprising 1,749 house officers. Twelve programs
(S0%6) were the primary affiliate of a medical school, while
10 programs (42%) were secondary affiliates. Six programs
(25%6) were small (30 or fewer house staff), 11 programs (46%)
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were moderate in size (31 to 90 house staff), and 7 pro-
grams (29%) were large (> 90 house staff). Included among
participants were 2 programs among the top 10 NIH-funded
medical centers, as well as several community hospitals.

Most program directors (839%) reported curriculum
development as part of their job description. The majority
of participating programs (83%) reported having an up-io-
date ambulatory curriculum. Three-quarters of these pro-
grams continued to use elements of their own curriculum
while implementing the online curriculum, most commonly
group or in-clinic lecture.

Registration and Utilization

Twelve programs (50%) made the online curriculum
required for trainees (mandatory programs), while 12 pro-
grams (50%) allowed voluntary use (voluntary programs).
Three-quarters of mandatory programs used verbal or
written reminders encouraging module completion, while
one-quarter required module completion for ambulatory
block credit or promotion. Registration rates of house
officers varied widely among participating programs,
ranging from 38.1% to 100%. In mandatory programs, regis-
tration averaged 88.6%, compared to 75.6% in voluntary
programs (P = .04 by Wilcoxon rank sum). Registration
among all participating programs averaged 82.7%. More

m .

than one-quarter (26.2%) of house staff across all programs
either never registered for the website, or registered but
never completed a module.

The most widely used module was hypertension, which
was completed by 49.79% of all registrants. Completion rates
for the 9 next most completed modules were immunizations
(47.8%), diabetes (47.1%)., headache (45.6%), hormone
replacement (43.8%). cancer screening (41.2%), depression
(37.1%). osteoporosis (36.4%), palliative care (36.2%), and
gynecologic care (34.19). .

Utilization varied greatly among residency training
programs. For each program’s 10 most commonly com-
pleted modules, utilization ranged from 7.296 to 77.5%. For
mandatory programs utilization across 10 modules was
45.2%, and was 26.7% for voluntary programs (P = .03 by
paired t test: Fig. 2). Utllization was above average in those
programs for which program directors checked utilization
weekly as compared to less frequently (P= .034 by x? analy-
sis). but e-mail reminders and conference announcements
did not improve utilization. One program made completion
of any 8 modules a requirement for promotion to the next
year, and experienced full compliance with this requirement.
Sixteen of the 24 programs (6796) used all 16 modules of
the curriculum, while the others used an average of 13 of
the 16 modules. Modules on back pain and dermatology

were those least commonly used by participating programs.
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FIGURE 2. Average use by program. For each training progrom, the percentage of residents completing their 10 most commonly
completed modules was caiculated, and then grouped according to whether curiculum compiletion was voluntary or mandatory.
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FIGURE 3. Mean ratings of cumiculum/website features. Pro-
gram directors were asked to rate teatures of the website and
curriculum on a Likert scale (1 = poor: 5 = excellent). Mean
ratings for each aspect, with 95% confidence intervals, is shown.

Evaluating the Curriculum

We evaluated the pretest and posttest scores of the
10 most commonly completed modules in the curriculum,
comprising a total of 7,817 modules and 89,931 test
questions. The average pretest score was 57.6%, while the
average posttest score was 72.4% (P = .003 by paired ¢ test).
There was no difference in score improvement in manda-
tory as compared to voluntary programs, nor in programs
that used additional teaching methods in conjunction with
the online curriculum. Programs that had a preexisting
ambulatory curriculum demonstrated slightly less improve-
ment in scores when compared with those that did not
(P < .05). Pretest scores were not higher in programs that
had a preexisting ambulatory curriculum (P = .669).

Program directors rated the impact of the curriculum
on their own knowledge and management of patients. On
a Likert scale (1 = poor: 5 = excellent), program director
rating of curricular content was 4.42 (standard deviation
[SDI, 0.65}. All of the program directors who answered said
they learned from the modules, that the curriculum
impacted their management of patients, and that the
curriculum had an impact on house staff management of
patients.

When comparing the features of an online curriculum
with traditional curricular methods (i.e., lecture. syllabus),
the most highly rated feature of the online curriculum was
the ability to link to relevant articles (F1g. 3). Program direc-
tors also rated the ability to track indtvidual utilization
highly, as well as tracking group scores, and to compare
these scores with other programs. Slightly less important
was the ability to track scores on specific learning objec-
tives. The overall rating of online learning as a means to
improve ambulatory education was 4.22.

When offered methods to improve the online curriculum
(1 = strongly disagree: 3 = neutral; 5 = strongly agree), pro-
gram directors felt that more module topics would improve

the cwrriculum (mean rating, 3.91; SD. 1.04). However,
program directors did not feel the site would be improved
by adding their own content (mean, 2.74; SD, 1.18)}. nor
did they feel that modules should be shortened (mean,
2.50: SD, 0.96) or lengthened (mean, 1.91; SD, 0.77). The
majority of program directors (79%) thought utilization by
house staff to be about what they expected or better than
expected.

CONCLUSIONS

We demonstrated that the Internet can be used to
distribute a curriculum tn ambulatory care that appeals
to a wide range of residency training programs. Rather than
using the online curriculum as a replacement for their
curriculum. most programs used the online curriculum
to enhance aspects of their own educational program.
Participation in the curriculum varied widely: mandatory
programs saw significantly higher utilization than did
voluntary programs. However, use in mandatory programs
averaged less than 50%. Despite this, more than three-
quarters of program directors felt that utilization was about
what they expected or better. Use of the online curriculum
was assoclated with improved knowledge. Program direc-
tors rated the online curriculum highly, particularly its
content and the ability to link directly to references (a fea-
ture available in online reference tools such as UpToDate,
but not possible with other educational innovations such
as video conferencing). Program directors felt the Internet
was a valuable tool for educating house staff. Although
program directors wanted greater choice in curricular
topics, they did not want to provide their own content.

Financial pressures facing residency training programs
and increasing need for documentation and evaluation pro-
vide impetus for more collaborative efforts in education and
evaluation; the Intemet is ideal for this. Development and
maintenance of curricula and computer technologies to
support them requires substantial resources, and may be
beyond the means of some residency training programs.’®
By charging a fee to participating residency training pro-
grams, we have created a support structure to share these
expenses and sustain the viability of the website, without
resorting to pharmaceutical or other industry donations
Three years after the initial offering of this curriculum, 25
of the 24 original residency programs remain active user:
of the curriculum, and have been joined by an additiona
25 programs. .

The use of the Internet as a resource for medica
education has grown rapidly, and has been used t
educate medical students, house staff, and practicin
physicians.!''® Our curricular website differs from other
in several important ways. having been structured t
support both individual and institutional needs. Whi
didactics target the individual learner, evaluative too
target institutional needs required by the ACGME. The:
evaluative tools were rated highly by residency progra
directors. '
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. here are several limitations to this study. Curricular
* t was provided by a single institution, potentially
nting a single approach to topics in ambulatory
care. Individual success with learning objectives was not
X neasured. Individual scores were masked from program
£ directors because house staff at Johns Hopkins Hospital
" had cited lack of confidentiality as a barrier to website use
* early in its development. Also not measured was long-term
§§ jnowledge retention. While an end-of-year posttest was
- offered to measure long-term knowledge retention. utiliz-
‘ ation was minimal. Finally, as in most educational research,
there is no evidence that this curriculum will lead to
hnprOVCd patient care.

A rigorously designed, needs-based curriculum can be
disseminated via the Internet, offering educational and
evaluative tools that have broad appeal across residency
training programs. The Internet offers the potential for
significant collaboration and cost savings in medical
education, as well as a tool for measuring educational
interventions across training programs.

Authors’ note: Interested parties may sample the
curricular website by directing their browser to http://
www.hopkinsilc.org, and registering for the ambulatory
care curriculum as a member of the “demonstration
group.” Further instructions are contained within the
website.

We would ke fo thank the module authors for their contribution
to the content of this cumiculum. We aiso thank the individual
program directors who incorporated this cumiculum into their
education program. We are especially thankful to Dr. John
Rynn, whose early and consistent support resutted in the suc-
cess of this project.
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