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BACKGROUND AND OBJECTIVES: Online curricular interventions in residency have been proposed to address challenges of time, cost, and curriculum consistency. This study is designed to determine the feasibility and
effectiveness of a longitudinal, multisite online curriculum in integrative medicine (IMR) for residents.
METHODS: Residents from eight family medicine programs undertook the
200-hour online IMR curriculum. Their medical knowledge (MK) scores at
completion were compared to a control group from four similar residency
programs. Study and control groups were comparable in baseline demographics, and MK scores. Course completion, MK scores, and course evaluations were assessed.
RESULTS: Of 186 IMR residents, 76.9% met completion requirements. The
IMR group showed statistically significant higher MK scores at residency
completion, the control group did not (IMR: 79.2% vs. Control: 53.2% mean
correct). Over three-fourths of IMR participants (range 79-92%) chose the
top two rating categories for each course evaluation item. In an exit survey,
ability to access the curriculum for 1 additional year and intention to utilize
IM approaches after residency were the highest ranked items.
CONCLUSIONS: The demonstrated feasibility, effectiveness, and positive
evaluations of the IMR curriculum indicate that a multisite, online curricular intervention is a potentially viable approach to offering new curriculum
with limited on-site faculty expertise for other family medicine residencies.
(Fam Med. 2017;49(7):514-21.)

I

n 2007, in collaboration with faculty from eight family medicine
residencies around the country
the University of Arizona Center for
Integrative Medicine launched the
Integrative Medicine in Residency
(IMR) program. The Arizona Center
for Integrative Medicine defines integrative medicine as healing-oriented
medicine that takes account of the
whole person, including all aspects of
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lifestyle. It emphasizes the therapeutic relationship between practitioner
and patient, is informed by evidence,
and makes use of all appropriate
therapies. The purpose of the IMR
was to develop a high-quality, webbased curriculum in integrative medicine (IM) (including, but not limited
to, complementary and alternative
medicine (CAM)) to facilitate the incorporation of training in IM as a

routine part of family medicine residency education. A description of the
IMR curriculum, development process and implementation have been
previously published.1 This article
presents the results of our 5-year pilot phase, the impact of the program
on residents’ IM knowledge, and the
experience of creating and evaluating an online multisite collaborative
curriculum.
According to the Centers for Disease Control, 40-45% of adults in
the US use CAM.2 The Institute
of Medicine (IOM) recommends
that “health profession schools (eg,
schools of medicine, nursing, pharmacy, and allied health) incorporate
sufficient information about CAM
into the standard curriculum at the
undergraduate, graduate, and postgraduate levels to enable licensed
professionals to competently advise their patients about CAM.”3
The Society of Teachers of Family
Medicine (STFM) endorsed the inclusion of CAM material in family
medicine residency training in 1999.
Published curriculum guidelines are
available for medical school4 and residency education.5 A recent national
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survey found that family medicine
programs offering IM curriculum
had significantly higher pass rates
on the American Board of Family Medicine (ABFM) board exam.6
However, possibly because of competing curricular priorities and a lack of
residency faculty qualified to teach
on this subject, these guidelines have
not been widely implemented, and
the majority of residency programs
do not offer a formal IM curriculum.7
Consequently, many family medicine
residents feel underprepared to adequately counsel patients in this
area.8 The IMR was developed to address challenges of effective implementation of these guidelines with
input from family medicine program
directors, faculty, and residents in
order to provide standardized and
high-quality training in this area.9
The IMR, now adopted at over 60
residencies in the United States and
Canada, is a 200-hour curriculum delivered in stages over the 3 years of
residency. Roughly 85% of the curriculum (186 hours) is web-based, with
the remainder consisting of unique
hands-on, on-site activities based on
local resources, eg, cooking classes,
botanical preparations, movement
therapies, experiential mind-body activities, etc. Modular courses can be
placed flexibly to meet institutional
needs, with the content designed to
complement existing didactic curriculum. The online curriculum content
is highly interactive and covers areas
not well addressed in medical education including nutrition, physical
activity, mind-body medicine, spirituality, environmental health, and
CAM interventions (eg, botanicals,
manual medicine, Chinese medicine).
Courses are case based with emphasis on preventive medicine and care
of chronic medical conditions. Curriculum modules and completion time
estimates are presented in Table 1.
Mentored online distributed learning addresses many of the challenges
residency programs experience with
scheduled lectures and duty hours.
The flexibility provided by online
curriculum allows residents to access material at their convenience
FAMILY MEDICINE

Table 1. IMR Online Curriculum Courses, Content and Completion Time
Core Content

Hours

Core Content

Hours

Getting Started

2

Acute Care

4

Prevention and Wellness

28

IM in Acute Care

4

Introduction to Integrative
Medicine

1

Women’s Health

11

US Preventive Services
Guidelines

2

Introduction to Women’s
Health

.5

Nutrition and Diet

4

Depression in Women

2

Micronutrients &
Supplements

10

Pregnancy

1

Physical Activity

1

PMS/PMDD

1

Stress and Mind-Body
Medicine

2

Dysmenorrhea

1

The Anti-Inflammatory Diet

2

Eating Disorders

Sleep and Health

1

Fibromyalgia

1

IMR Trivia Game

1

Menopause

1

Clinical Integration

4

Osteoporosis

1

Tools in Integrative
Medicine

41

Women’s Health Case
Study

1

Medical Informatics

2

Chronic Illness

59

Integrative Medicine Patient
Intake

1

Nutrition &
Cardiovascular Health

6

Motivational Interviewing

3

Integrative Cardiology

21

Botanical Tools & Basics

4

Integrative Diabetes Care

6

Manual Medicine

8

Topics in Obesity

6

Mind-body Techniques in
Practice

2

GI Disorders

6

Spirituality & Health Care

2

Integrative Rheumatology

6

Whole Systems Introduction

8

IM Approaches to Back
Pain

6

Energy Medicine:
Foundations

1

Insomnia Patient Case

2

IM Treatment Plan

2

Special Topics

26

Practice Management

8

Cancer Survivorship

6

Pediatrics

13

Environmental Medicine

6

Pediatrics & Integrative
Medicine

1

Intro to Integrative Mental
Health

6

Pediatric Allergies & Asthma

3

Prostate Cancer

6

Integrative Pediatric
Neurology

5

Botanical Medicine
Resources

2

Pediatric Mind-body Medicine

2

Finish

2

Chronic Pain Syndrome

2

TOTAL HOURS

(nights, weekends, slower rotations),
addressing the challenge of busy
schedules when lectures are often
missed to attend to urgent clinical
demands. Importantly, a distributed learning model may ultimately

1.5

186

prove to be more cost-effective and
offer greater curricular consistency
than traditional didactic-based educational programming.
Although many have speculated that the “impersonal” nature of
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web-based learning (WBL) would result in poorer performance, studies
show the contrary, perhaps because
of the increased ability to standardize content and teaching strategies
as well as active engagement in a
WBL approach.10-11 Multiple studies have shown online learning in
residency education is equivalent
or superior to traditional didacticbased approaches in terms of residents’ knowledge and competency
outcomes. Criley et al used online
training to supplement education
around the cardiac exam for family and internal medicine residents
(n=59). In comparison with traditional methods, they found post-test
improvement immediately after curriculum completion, as well as at
follow-up, suggesting the web-based
intervention led to content retention.12 In a cluster randomized trial
of internal and family medicine residents (n=129) evaluating an online
intervention to improve attitudes
and communication skills with patients with substance use disorders,
Lanken et al found significantly
improved outcomes in communication skills on standardized patient
encounters in the online education
group.13 Sperl-Hillen, et al found
that an online case-based virtual patient simulation to improve diabetes
management tested in primary care
residents (n=341) resulted in significantly improved knowledge and
skills compared to standard training.14 Evaluations of online curricula
in radiation oncology15 and geriatric16 residencies have shown similar
results. In addition to consistently
leading to better outcomes in terms
of skills, knowledge, and competency
evaluations, some studies have found
online education in residency is preferred over traditional formats.17
These examples suggest that online learning offers some advantages over traditional didactics, while
providing for equivalent medical
knowledge improvements. However, to date, no program of the scope
and duration of the IMR program
has been widely implemented and
rigorously evaluated. The IMR
516
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curriculum intervention was 3 years
in duration, offered at eight residencies for three consecutive classes. It
included a control group for comparison purposes, and provided an evaluation structure built into the online
curriculum. This paper describes the
feasibility and effectiveness of this
effort to bring online education in
residency to this new level, both in
terms of the duration and scope of
the curriculum, and evaluation rigor.

Methods

Participants

Two hundred twelve residents started family medicine training at eight
residencies offering the IMR in the
2008-2010 incoming classes. Participating residencies were: University
of Arizona; Beth Israel Medical Center, New York, NY; Carolinas Medical Center, Charlotte, NC; Hennepin
County Medical Center, Minneapolis, MN; Maine-Dartmouth, Augusta,
ME; Maine Medical Center, Portland, ME; University of Connecticut,
Hartford, CT; and University of Texas Medical Branch, Galveston, TX.
The pilot sites were chosen to represent the heterogeneity seen in family
medicine residency programs, representing community and academic
settings, and urban, suburban and
rural locations. Twenty-six of the 212
residents (12.3%) did not complete
the residency program and,therefore,
did not participate in the IMR program. The graduating sample consisted of 186 residents across the 3
classes in the 8 programs. The evaluation results presented are for the
graduating sample.
Residents in the 2009 and 2010
classes from four family medicine
residency programs without the
IMR were recruited to serve as a
control group (N=53). Control programs had characteristics similar
to IMR sites, competing with IMR
sites for residency applicants. Participating control residencies were:
Montefiore Medical Center, Bronx,
NY; Moses Cone Memorial Hospital, Greensboro, NC; Providence
Hospital, Anchorage, AK; and University of Minnesota, Minneapolis,

MN. Forty-six (86.8%) completed at
least one assessment and 32 (60.4%)
completed assessments at graduation. Residents were compensated
for study participation.
Residents in the IMR programs
were primarily female (61.3%), Caucasian (58.5%), married or cohabitating (58.5%), and an average age
of 30.4 years (range 24-50 years
old). Residents in the control group
programs were comparable demographically: 60.4% female, 65.4%
Caucasian, 66% married or cohabitating, average age 29.9 years (range
25-53 years old).

Measures

Course completion. Residents were
required to complete at least 80% of
the 186-hour online curriculum.
Medical knowledge. The final medical knowledge (MK) test had 58
multiple choice questions based on
course objectives and covering the
entire curriculum content. Ongoing
curriculum updates to address residents’ interest and priorities necessitated changes in the exam during
the first 3 years. Ongoing psychometric analyses using Classical Test
Theory were conducted prior to 2011
graduation to ensure a valid final
test for the first class. Poorly performing items were identified and
revised or dropped from subsequent
test versions. Psychometric analyses
were repeated for the 2011 and 2012
graduating classes to monitor test
validity. IMR residents completed
the MK test in PG years 1, 2, 3 and
upon residency completion; control
group residents completed the MK
test in PG years 1, 2 and upon residency completion. MK test results
from PG year 1 and residency completion are presented.
IMR completion. IMR completion
was defined as completing at least
80% of the online courses and passing the final MK test with a score of
70% or higher. Residents were given
three attempts to pass the MK test.

Course Evaluation

An evaluation survey was administered at the end of each course to
FAMILY MEDICINE
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assess achievement of course objectives, clinical utility of the content, educational complexity/depth,
usefulness of course resources, and
smoothness of the online technology.
Items were rated on a 5-point scale
and averaged across all courses. The
percentage of course participants endorsing the top two categories are
presented. A 7-item exit survey rating curriculum experience, faculty/
program support, and relevance to
career was administered upon completion of the curriculum. Items were
rated on a 5-point scale (strongly disagree to strongly agree). The mean
rating is presented.
Site characteristics survey. A site
survey was created to assess how
the IM online curriculum was implemented across the pilot sites. The

survey examined IM culture, faculty
characteristics, additional IM on-site
activities (Table 2) and whether IMR
completion was required for graduation. Pilot sites were surveyed when
the third class of residents graduated (2013). The number of characteristics endorsed within each survey
area was summed for each site.

start and completion of residency by
group. Analyses were conducted using IBM® SPSS® Statistics Desktop
V21.0 (Armonk, New York).
Approval for the study was granted by the University of Arizona Institutional Review Board (IRB) and
IRBs of the pilot and control sites.

Statistical Approach

Course Completion

Descriptive statistics are presented for course completion, MK score,
IMR completion, course evaluation,
and site characteristics. Separate
Chi-square analyses were conducted to examine IMR completion by
each area in the site characteristics
survey. Repeated measures general
linear models were conducted comparing change in MK between the

Results

Average completion of the online curriculum content was 90.5%, ranging
from 0%-100% completion (n=186).
Of the 186 residents, 166 (88.2%)
completed at least 80% of the online curriculum, meeting the course
completion requirement for IMR
completion.

Table 2. Site Characteristics Survey Results by Site

Site Characteristic

Site A

Site B

Site C Site D

Site E

Site F

Site G

Site H

N=25

N=22

N=30

N=27

N=20

N=23

N=18

N=21

# Sites

% Sites

ü

ü

ü

ü

ü

ü

ü

7

87.5%

ü

ü

ü

ü

8

100.0%

ü

5

62.5%

2

25.0%

Faculty practicing IM consultation in
the residency
IM consultation available on site

ü

ü

ü

ü

Other practitioners working on site

ü

ü

ü

ü

MD and DO accredited residency, with
osteopathic manipulation teaching on
site

ü

ü

IM fellowship available

ü

IM Culture Site Total

3

4

3

Faculty leader fellowship trained?

ü

ü

ü

Faculty leader with designated time to
work on IM teaching

ü

ü

ü

Faculty Characteristics Site Total

2

2

Other IM teaching, rotation (1 month,
1-2 weeks), IM electives*

ü

ü

Case conferences monthly

ü

ü

IM Retreats

ü

Support for residents applying
knowledge in the clinic

ü

3
ü

Required for graduation 2012

ü

ü

Required for graduation 2013
Site Completion Rate

ü

ü

100%

100%

5

62.5%

ü

8

100.0%

1

1

N/A

ü

ü

8

100.0%

4

50.0%

ü

5

62.5%

ü

8

100.0%

ü

ü

ü

ü

ü

ü

2

1

2

2

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü

2

4

4

3

2

4
ü

N/A

3

ü

Required for graduation 2011

37.5%

ü

3

ü

Additional IM Activities Site Total

3
N/A

ü
4

2

ü
ü

ü

36.7% 66.7%

65.0%

87.0%

72.2%

3

N/A

3

N/A

N/A

ü

4

50.0%

ü

3

37.5%

ü

5

62.5%

100%

N/A

N/A

Other IM teaching included workshops on mind-body practices, manual medicine, nutrition, cooking demonstrations, botanicals, etc., and varied by
site depending on local resources.
*
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Medical Knowledge

The average MK score at graduation
was 79.1%, range 42%-95% (n=151).
Thirty-five of the 186 residents did
not take the final MK test (18.8%).
Of the 151 residents who took the
final MK test, 142 (94%) received
a score of 70% or higher, meeting
the medical knowledge completion
requirement for IMR completion.
Post-hoc comparisons utilizing Bonferroni correction showed a statistically significant difference between
residency start and graduation MK
scores for the IMR group (P<0.001),
but not the control group. A statistically significant difference between
groups at graduation was also found
(P<0.001, Figure 1). Due to missing
data at residency start for 17 of the
151 IMR residents and variation between classes on the PG year 1 test
content, a t-test comparing IMR and
control group residents at graduation
was conducted. Residents participating in the IMR scored significantly
higher on the MK test than control
group residents at the end of residency (t(181)=15.1; P<0.001; Mean±SD
79.1%±9.0 vs 53.2%±8.0). Since IMR
residents were given three attempts
to pass the test, while control group
residents received one attempt, IMR
first attempt MK scores were compared to the control group MK scores
also. When comparing first attempts,
IMR residents scored significantly
higher than control group residents
(t(181)=10.3; P<0.001; Mean±SD
74.6%±11.2 vs 53.2%±8.0). Most IMR
residents passed the test on the first
attempt (n=113/151; 75%). Of the 38
residents who did not pass on their
first attempt, 24 passed on their
second attempt, five passed on their
third attempt, and nine residents did
not retake the test after not passing
on their first or second attempt.

granted the certificate under special
conditions. Faculty leaders advocated
that these four residents were eligible to receive the IMR certificate.
Three residents passed the MK test
but completed less than 80% of the
curriculum content (74%, 78%, and
79%). One completed 100% of the
curriculum content but did not pass
the MK test (67%). Of the 43 residents who did not meet the IMR
completion, 26 completed 80% of the
curriculum, however, they either did
not take (n=18) or pass the MK test
(n=8). The remaining 17 residents
did not complete 80% of the curriculum or take the MK test.

Course Evaluation

The percent of participants choosing the top two rating categories for
course evaluation items ranged from
79%-92%, with “meeting course objectives” receiving the highest rating and “educational depth” receiving
the lowest rating (Figure 2). Average ratings for the IMR exit survey
ranged from 3.7-4.4. The highest-rated item was an additional year’s access to the IMR curriculum. This was
followed closely by intention to utilize IM approaches in future practice
and continue IM education. The two
lowest-rated items concerned faculty support for completing the IMR
material and relating IM curriculum materials to residency training
(Figure 3).

Figure 1. IMR vs Control Residents Change in Medical
Knowledge Percent Correct by Time

Figure 2. Course Evaluation Ratings

IMR Completion

Overall, 76.9% (n=143) of the 186
graduating residents received a certificate of completion; 139 met both
IMR completion requirements, passing the medical knowledge test and
completing at least 80% of the online
curriculum, and the other four were
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Site Characteristics

The total number of IM culture characteristics ranged from two to four at
a site, with all sites offering an IM
consultation (Table 2). Having an IM
fellowship (37.5%) and dually accredited MD/DO residency (25%) were
the least frequent characteristics
across the sites. Five sites (62.5%)
had both faculty leader fellowshiptrained and faculty leader with designated IM teaching time. Additional
IM activities ranged from two to four
per site, with all sites offering IM
teaching rotation/IM electives and
support for residents applying IM
knowledge in clinics. Three sites required IMR completion for graduation each year, one site required
it for two classes and another site
required it for the last graduating
class.
The number of additional activities offered to support IM
(χ2(2)=32.04; P<0.001) and whether
IMR completion was required for
graduation (χ2(2)=33.87; P<0.001)
were associated with IMR completion. IMR completion rate was higher at sites with either three or four
additional IM activities (92%; 85%

completed respectively) vs sites with
two additional activities (51% completed). There was a 95% resident
completion rate when IMR completion was required for graduation vs
a 59% completion rate when it was
not required. IM culture characteristics and faculty characteristics were
not associated with IMR completion.

Discussion

Despite the IOM’s charge to increase knowledge among the health
professions in complementary and
alternative medicine, and STFM’s
guidelines regarding this, to date
there has not been effective widespread implementation in residency education. The IMR goal was
to offer a core IM curriculum that
was easily integrated into residency
training. Designing an online curriculum for use across multiple sites
with varying requirements and resources dictates flexibility in accepting variation in implementation and
results. Despite the variation, the
evaluation of the 5-year pilot phase
of the IMR program showed that
it was successfully integrated into
the curriculum at all eight family

medicine residency sites. It resulted
in improved knowledge in IM compared to a control group and it was
accepted and viewed favorably by a
majority of residents.
Seventy-seven percent of residents
met the IMR criteria for completion,
despite not all programs requiring
completion for graduation. Not surprisingly, programs requiring it had
a significantly higher (95%) completion rate. In programs not requiring
IMR completion, a significant number of residents completed ≥80% of
the material but simply neglected to
take the final test. Thus, the overall
course completion rate across the entire pilot was 90.5%, an impressive
figure which strongly supports the
concept of residents as adult learners capable of carrying the responsibility of self-directed learning, even
through the demands of residency.
The MK test provided objective
evidence of residents’ learning in
the IMR curriculum, both in comparison to their baseline scores and
in comparison to the control group.
These 58 items were chosen based
on the major learning objectives of
each course within the curriculum.

Figure 3. IMR Evaluation Exit Survey Ratings

A beneﬁt of comple@ng the IMR is access to the
curriculum at no charge for one year.

4.4

I intend to u@lize the IM approaches I learned in
residency in my future prac@ce.

4.2

I intend to seek con@nued IM educa@on as I begin
the next step of my career.

4.1

The IMR was well infused and integral to my
residency educa@on.

4.1

The IMR curriculum enhanced my residency
experience.

4.1

Faculty did a good job helping me understand how
the IMR material related to my training.

3.8

Faculty did a good job helping me complete the IMR
material on @me.

3.7
1
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As IM incorporates both conventional and CAM approaches to health
and treatment of disease states,
some items test general primary
care knowledge and others IM-specific knowledge. It is not surprising
that at the start of the IMR program
both IMR and control groups were
able to answer approximately half
of the questions correctly. However,
the control group failed to improve
significantly while the IMR group’s
scores rose to approximately 80% average correct at graduation.
In addition to making the IMR a
graduation requirement, the other
site characteristic significantly associated with a higher completion rate
was the number of additional onsite IM activities offered to complement and reinforce online learning.
Although all sites had some on-site
activities associated with the IMR,
having at least three activities led
to a substantially higher completion
rate. It is possible that the community-building and social support associated with in-person vs online
activities, as well as a more effective
integration of the IMR into the residency culture as a result of on-site
activities, contributed to this effect.
“Blended learning” (combining traditional face-to-face education with
synchronous or asynchronous online learning) has been shown to be
at least as effective, if not more effective, than non-blended learning.18
Further research is needed to elucidate just how much “blending” is
optimal to achieve effectiveness and
maintain learner satisfaction.
The residents’ overall evaluations
of the IMR curriculum were extremely positive, consistent with prior
studies demonstrating the acceptability of online learning in medical
education. Interestingly, residents
highly valued maintaining free access to the IMR content for the year
after graduation, when it was no longer required for residency. Residents
also saw the curriculum as having
high utility for their future practice
and expressed desire to learn more
IM. Residents gave low ratings for
the degree to which faculty assisted
520
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them with completing IMR courses
on time, suggesting that more faculty involvement in the online curriculum process as well as in organizing
on-site activities would be optimal.

Limitations

The control group for the IMR evaluation was comprised of volunteers
who were paid to complete online
self-administered assessments. Of
the 53 original control group volunteers, approximately 87% completed
one assessment and 60% completed the assessments at graduation.
While there was no difference in
baseline MK scores, it is unknown
whether those completing both assessments differed from the overall
original sample in terms of their experience with IM. Nor was it possible
to control for any outside exposure
or IM learning in the control group.
Nonetheless, the equivalent medical
knowledge scores at time zero and
gains by only the IMR group point
to an effect of the IMR curriculum.
A final important limitation in
our evaluation is that although
some programs implemented direct
observation evaluation tools, such as
standardized patient encounters and
OSCEs, not all pilot sites were able
to. In the future we hope to develop
more rigorous skill and competencybased assessment strategies for use
in IMR programs. Another proposed
area of research is to examine postgraduation self-assessments of residents’ abilities and knowledge of IM
techniques and applications to the
medical conditions they encounter in
their practices after residency.
Finally, a limitation of widely implementing the IMR beyond the initial pilot phase is its cost. In order to
keep the content updated and have
enough support staff to manage registration and technical support, as
well as to provide faculty development to faculty leaders there is a
yearly tuition that depends on the
number of residents enrolled. We
adapted the fee structure to accommodate programs with different
numbers of users and discounted
for longevity in the IMR program

(from $5,000 for up to four users to
$25,000 for unlimited users). Residencies use a number of creative
strategies for funding the IMR, including having residents use CME
money, including IMR in their operating budget, and seeking private
foundations grants.

Conclusions

The demonstrated success of the
IMR—which started at eight pilot
sites, targeting only family medicine, and now being used in more
than 60 programs including internal
medicine, pediatrics and preventive
medicine—suggests that our model of a collaborative multisite, webbased curriculum intervention is a
potentially viable approach for primary care residencies in addressing
a variety of new curricular domains.
Our results show that requiring completion for graduation and providing
a modest number of on-site activities to support the online curriculum
may be important elements of successful implementation at a residency program.
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