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Innovative methods are needed to incorporate effective geri-
atric education into internal medicine residency programs.
The purpose of this report is to describe the development
and use of clinical decision-support (CDS) tools to facilitate
geriatric education and improve the care delivered to older
adults in an academic internal medicine residency ambula-
tory care clinic. Starting in 2009, CDS tools were imple-
mented as a major strategy of an initiative to improve
resident physician clinical competencies in geriatrics and
improve the quality of care and quality of life of older
adults. These tools, designed to improve resident assessment
and action for each of three educational modules (falls,
vision, and dementia) were embedded within the ambula-
tory electronic medical record (EMR) and provided a
method of point-of-care training to residents caring for older
adults. One hundred internal medicine residents supervised
by 17 general internal medicine faculty members partici-
pated. Data regarding CDS use and associated outcomes
were recorded and extracted from the ambulatory clinic
EMR. Residents screened between 67% and 88% of eligible
patients using CDS algorithms; rates of additional assess-
ment and referral or further examination reflected the preva-
lence of the condition in the patient population. Although
further development may be necessary, CDS tools are a
promising modality to supplement geriatric postgraduate
education while simultaneously improving patient care. J
Am Geriatr Soc 60:1145-1149, 2012.
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Despite a rapidly growing population of older adults
confronted by a shortage of physicians trained to care
for them,' geriatric education remains a low priority for
graduate medical education.” Traditional methods of medi-
cal education, such as didactic lectures, lead to gaps in
training medical residents on how to care for older adults
who often have complex illnesses with multiple comorbid
conditions.> Accordingly, older adults frequently receive
inadequate care, particularly for geriatric problems.* Novel
methods are needed to incorporate effective geriatric
education into residency programs already stressed by time
constraints for a myriad of training activities.’

Clinical decision-support (CDS) tools that provide
physicians with patient-specific assessments or recommen-
dations to assist with clinical decision-making, such as
those embedded in a multifunctional electronic medical
record (EMR), have specifically been promoted as a means
to improve clinician performance.®” A few studies have
suggested that providing trainees with CDS tools at the
point of care may augment learning, in addition to guiding
patient care.®’ Although there is much variability in
implementation of CDS and resulting efficacy,'® computer-
based tools that automatically provide decision support at
the time and location of decision-making, along with rec-
ommendations that can be implemented, tend to improve
clinical practice.'” These tools may also play a valuable
role in housestaff education.

The purpose of this article is to describe the develop-
ment and use of CDS tools to provide supplemental geriat-
ric training to internal medicine residents, facilitating the
integration of geriatric principles into routine processes of
care for older adults.

METHODS

Setting and Participants

The Aging Q°—Quality Education, Quality Care and
Quality of Life program was initiated in 2009 at the
Medical University of South Carolina (MUSC) to improve
resident physician clinical competencies in geriatrics and
improve the quality of care and quality of life of older
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adults. This 4-year program, funded by the Donald W.
Reynolds Foundation, emphasizes the need for multiple
teaching strategies and a supportive practice environment.
The outpatient portion of this program is occurring within
the university internal medicine (UIM) ambulatory care
clinic. This clinic is the setting for all MUSC internal medi-
cine residents’ weekly continuity clinics and for the resi-
dency program’s ambulatory block rotation. The UIM
ambulatory care clinic uses the McKesson Practice Partner
(PP) (San Francisco, CA) EMR system. All residents
receive EMR training before beginning their clinical duties.

During the interventions described in this article,
between June 2009 and March 2010, 100 internal medi-
cine residents (Postgraduate Years 1 to 3) participated in
Aging Q’ educational activities in the UIM clinic. Seven-
teen general internal medicine faculty members served as
preceptors supervising residents during this period and
participated in Aging Q’ orientations for each condition.
The institutional review board at the MUSC reviewed the
project and approved it as exempt.

The Aging Q? Program

Quality indicators derived from the Assessing Care of
Vulnerable Elders (ACOVE) paradigm guide the geriatric
content of Aging Q>.*'? Based on a baseline survey of
residents’ confidence in treating numerous diagnoses and
conditions in elderly adults, 16 ACOVE conditions and
concerns that residents reported low confidence in manag-
ing were selected to be the focus of the 4-year program. A
primary goal of the Aging Q® project has been to enable
residents to identify, evaluate, and treat or refer elderly
adults with these conditions. During the first year of the
Aging Q? project, intensive 3-month education and quality
improvement modules were devised for each of three
selected ACOVE conditions and concerns that residents
had reported low confidence in managing: vision, falls,
and dementia. For the vision module, residents were
reminded about the detrimental effects of vision loss on
the quality of life of older adults and taught to recognize
the common causes of vision loss in older adults. Prompt
referral to an ophthalmologist was emphasized for patients
found to report vision problems. For the falls module,
residents were educated about the importance of screening
older adults for a history of falls, doing a proper falls
assessment to determine potential reasons for falling, and
providing appropriate interventions such as physical
therapy referrals to adults at risk for future falls. For the
dementia module, residents were taught to screen patients
for dementia using the Mini-Cog'® screening tool.
Although these interventions also included didactic lectures
and academic detailing by faculty, a crucial educational
strategy of the Aging Q® interventions was design of CDS
tools incorporated into the EMR to provide recommenda-
tions for actions that residents could incorporate while
caring for older adults. Data extracted from the EMR
were also used to monitor the effect of the modules.

Design of CDS Tools

PP includes the ability to modify progress note templates
and to extract relevant data fields from the EMR. The

CDS tools described in this article were developed as
customized progress note templates within PP to be used
at the point of care to guide residents through specific
processes of care.

Existing features of the EMR were used to create these
tools, and no additional programming by the vendor was
required. Several internal medicine faculty members with
informatics experience worked with a clinical analyst from
the university information systems department to develop
the tools. Throughout Year 1 of the Aging Q? project, dur-
ing each 3-month module dedicated to a specific ACOVE
concern (vision, falls, dementia), the general progress note
template used by residents was specifically customized to
provide decision support for residents when seeing patients
aged 65 and older. Brief screening questions were embed-
ded into the progress note for each module. Positive
answers to the screening questions prompted additional
questions and guided residents on how to proceed with
screening, diagnosis, and referral. These progress note tem-
plates were also modified to facilitate collection of data to
measure the success of each module.

As shown in Figure 1, during the vision module, all
progress note templates that residents opened for patients
aged 65 and older reminded them to ask, “Has the patient
seen an eye doctor in the past year?” “Does patient have
any new eye symptoms?” and “Does vision interfere with
completing activities of daily living?” Residents were then
prompted to perform a funduscopic examination and con-
sider a referral to ophthalmology for patients reporting
vision symptoms. Figure 2 illustrates the CDS tool for the
falls module. A reminder was included in the progress note
template of all elderly patients to prompt residents to take
a fall history. If the answer to the initial screening ques-
tion, “Was a fall reported in the past year?” was “yes,”
the system prompted residents to perform and record the
results of a Timed Up and Go Test,'* check orthostatic
vital signs, perform medication review, and if appropriate
make a referral to physical therapy. The dementia progress
note template prompted residents to ask the patient about
memory or thinking problems and, based on the responses,
guided residents through an algorithm to perform an addi-
tional assessment including the steps of the Mini-Cog'? if
necessary. Figure 3 illustrates the template for the demen-
tia module. Figure 3A indicates the screening question,
drop-down prompts, and responses for facilitating adher-
ence. Figure 3B illustrates the dementia screening algo-
rithm. The responses to many of the questions prompted
by each CDS were automatically recorded into a database
that was later extracted from the EMR and queried.

Integration of CDS Tools within the Residency Practice

Like most academic centers and community practices,’
there are few geriatricians providing care to this elderly
population at MUSC. Thus, during faculty meetings
devoted to each module, general internal medicine faculty
members precepting residents in the internal medicine resi-
dency clinic were oriented to CDS use, as well as the
details of the specific geriatric concern. In turn, faculty
members were expected to provide academic detailing to
the residents during the residency clinic. This detailing
included additional hands-on training on CDS use. At the
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| Initial screening question

.CE: SEEN EYE DOCTOR: NO
.CE: NEW EYE SYMPTOMS: YES

.CE: VISION INTERFERES WITH ADL: YES
Referral to Ophthalmology

Fundoscopic Exam done

Vision Educ Material Given

AQ3Has patient seen an eye doctor in the past year? YES_eyedr NO
Does patient have any new eye symptoms? NO_eyesym YES

Does vision interfere with completing activities of daily living? NO_viwd YES

--"‘"‘-—"_

- —

Additional assessment
based on preceding
question

Prompts to remind
residents about referrals,
appropriate exam and
patient education

Figure 1. Vision clinical decision support example.

Logic built into template

OLD MAN

causes prompts to

82 year ald male

EALL HISTORY

appear when opening
chart of patient 265

Clinical Elements:Falls reported in past yearr YES

Fall on level ground

Patient denies loss of consciousness

Timed up and Go test performed

Clinical Elements: Timed Up and Go Test Failed
Referral made to Physical Therapy

Clinical Elements: Referral to PT: 09/12/09

In the past year, patient reports 2 or more falls or 1 fall wath injury
Risks: Fall nsk

Patient did not have Ornthostatics done today
Visual acuity: 20/ in left eye, 20/ in nght eye

Clinical Elements:Prov completing Fall Screen

Patient reports use of alcohol around time of fall, use of cane or walker at time of fall|

Initial screening question

Additional assessment
questions appear based
on response to screening
guestion

\

Prompts to remind
residents about referrals

YES .
and appropriate exam

Answer is recorded in
other parts of chart,
including risk

Health Maintenance: Falls X

assessmentand health
maintenance sections

Figure 2. Falls progress note example.

start of each module, residents were also given a lecture
on the topic that included explanation of the related CDS.

Program Evaluation

To measure resident use of the CDS and actions emanating
from the CDS strategy, specific coded data fields were
embedded into each customized progress note. A PP
extract program was periodically run to obtain de-
identified patient data, including the Aging Q? specific data
fields. The data were then aggregated and converted to
SAS (SAS Institute, Inc., Cary, NC) data sets for further
analysis. Other data sources for Aging Q® monitoring and
evaluation included faculty surveys; resident pre—posttests;
on-line surveys; patient surveys; and management logs that
tracked activity implementation, faculty member participa-
tion, and selected impact objectives related to residents’
self-efficacy, knowledge, attitudes, and behavior.'*!¢

RESULTS

Table 1 shows resident action based on CDS use for each
of the three modules. Residents initiated use of the CDS
for the majority of older adults during each 3-month inter-
vention. Using the algorithm specific to each module’s
CDS, residents were able to identify patients reporting new

vision symptoms or a fall in the past year or patients with
perceived memory problems. Further action then included
performance of a funduscopic examination for patients
reporting vision problems, a Timed Up and Go Test for
patients reporting a recent fall, and a Mini-Cog dementia
screen for patients reporting memory problems. Appropri-
ate referrals or additional tests were then initiated for
some patients, if applicable, based upon the responses to
prompts included in the CDS. Throughout the three mod-
ules, 80% of UIM faculty preceptors provided academic
detailing to residents.

An assessment of faculty preceptors’ perception of the
effectiveness of the CDS tools was also included in a fac-
ulty survey conducted in January 2010. Faculty preceptors
were asked to rate the effectiveness of the CDS tools in
improving resident geriatric training and knowledge on a
scale of 1 to 5, with 1 being not at all effective and five
being extremely effective. Of the 16 faculty preceptors
responding to this survey question, the median response
rate was 4, or very effective. One faculty member rated
the CDS tools to be not at all effective. At each annual
retreat, faculty were given the opportunity to criticize and
suggest improvements in the various components of the
Aging Q* program. The CDS component was consistently
reported as highly valuable in achieving the impact
objectives.
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when opening chart of
patient =65
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—1 | Initial screening question

D°°WP°“ any memory or thinking problems that are interfering with daily
life? es —|

Mini-Cog Scoring:

Drop down prompts
based on response to
initial question

0 recall 1 or 2 Recall
Normal COT Abnormal CEJ

Positive screening for dementia

The following labs were ordered: * B12, RPR, folate, TFTs
.CE: Dementia labs ordered: yes

Medications reviewed with patient.

Answers to specific
questions recorded in
coded fields facilitate
analyses

| CE: Dementia meds revi 0 YES m—
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- 1
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0 Recall <~
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Medication Reviewed :

Neurological Evaluation

1
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0 recall 1 or 2 recall 3 recall
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.CE: Dementia screen: Negative

Follow up scheduled d
.CE: Dementia screen: Positive

Norm$CDT
Negative screening for dementia

Figure 3. Dementia progress note example. (A) Dementia module clinical decision support (CDS) embedded into progress note.
(B) Algorithm based on Mini-Cog Dementia screening results appearing in progress note. CDT = Clock Drawing Test.

CE = Clinical Element (coded data field).

Table 1. Resident Performance on Assessing Care of Vulnerable Elders (ACOVE) Modules Using Clinical Decision

Support (CDS)

ACOVE Topic

Vision

Falls Dementia

Resident Process

N (%)

Performed initial screening
Performed additional

skill or examination

Referral or further examination

717 (88)

57 (45.6) (funduscopic examination)

277 (40.8) (referral to ophthalmology)

961 (67)
57 (94.7) (Mini-Cog)

940 (86)
119 (46.2) (Timed Up and Go Test)

11 (37.9) (referral to physical therapy) 19 (73.7) (additional

dementia examination)

Use of CDS was measured for each module over a 3-month period.

N = number of patients aged > 635 eligible for each resident action based on CDS algorithms.

DISCUSSION

Through the use of CDS, internal medicine residents were
guided through the identification, diagnosis, and treatment
of several important geriatric conditions. Using this hands-
on approach, residents learned to effectively and efficiently
integrate geriatric processes of care into the routine office
visit, which often resulted in further examination or refer-
ral of symptomatic patients. This may be an important
strategy for geriatric education as we move forward in an
environment with few geriatricians and a rapidly growing
aged population.

There are several limitations to using CDS to enhance
postgraduate geriatric education. First, the CDS tools
developed for this project included only brief prompts and
guidance for each module; lectures and additional aca-
demic detailing were used to supplement the information
provided in the CDS. Second, the CDS tools each focused
on a single geriatric concern and were available to resi-
dents for only a 3-month period. It was decided to limit
each intervention to 3 months to avoid overwhelming resi-
dents with educational interventions about multiple con-
cerns at the same time. Furthermore, combining the CDS
tools for several conditions into one progress note could
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have resulted in alert fatigue and subsequent user dissatis-
faction.'” Finding methods to sustain each educational
intervention beyond a 3-month period remains a challenge.
These items could be added as a comprehensive tool in the
health maintenance feature of the EMR to remind provid-
ers about all of the potential conditions that should be
screened for or assessed in older adults, which the provider
could then prioritize to minimize alert fatigue. Third, the
prevalence of older adults with some conditions, such as
dementia, was low in the clinic population, which limited
the number of residents receiving hands-on training during
each 3-month period. Finally, the assessment of process-of-
care measures was subjective, based on resident report as
documented in the EMR. Faculty members were encour-
aged to observe residents performing assessments, includ-
ing physical examination maneuvers if applicable, but it
was not possible to measure the frequency of direct faculty
observation.

Although the effect of the use of EMRs and CDS on
medical education has not been well studied, some limited
studies suggest that these types of information technology
may improve patient outcomes while also serving as poten-
tial educational tools that provide context-specific learn-
ing.'®!” Residents often report feeling unfamiliar with
general principles of geriatric care.® Additional develop-
ment of these types of CDS, integrating multiple aspects of
care into a single tool, could considerably help residents
more aptly and confidently manage many geriatric
concerns. Furthermore, because Stage 1 of the Medicare
and Medicaid EHR Incentive Programs’ Meaningful Use
process?” requires that eligible providers implement at least
one CDS rule, use of CDS by primary care physicians will
probably become increasingly common. It is likely that
these tools, which were created without additional pro-
gramming by the vendor, could be replicated in other
EMRs for use by physicians caring for geriatric patients in
nonacademic settings as well.

CDS tools have been a vital component of the Aging
Q? project. Use of these tools provides hands-on training
to residents while leading to appropriate screening and
management of important medical conditions that may
affect older adults. Although further development is neces-
sary, these tools appear to be a promising new modality to
supplement geriatric postgraduate education and comple-
ment the growing policy and professional call*! for appro-
priate use of information technology to improve quality.
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