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Abstract
The learning project was developed to determine if using clinical decision support in an EMR
can improve patient Outcomes. Patient outcomes can be improved with implementation of a
decision making tool, such as a reminder based on a clinical guideline, in an EMR. The practice
recommendation in the project is to implement a computerized tool to trigger clinicians to order
HbAlc in a patient that is determined to be prediabetic or has an increased risk factor such as

being a Native American. Education of the clinicians would be needed to both inform them of

the trigger and the recommendations of the results. Therefore, an education in-service was

developed using adult learning theory as a framework.
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Chapter I

Introduction of Electronic Medical Record Reminders

The education issue addressed in this independent study project is continuing education
of clinicians in a clinic setting. The specific clinic is a tribal organization that serves Native
American patients. Almost twice as many Native Americans adults are diagnosed with diabetes
than non-hispanic whites (National Center for Chronic Disease Prevention and Health
Promotion, 2011). And Native American age-adjusted diabetes death rates are almost 4 times
higher than the US all-races rate and the prevalence in Native Americans younger than 35 years
who are at an increased risk for complications and death earlier in life (Roubideaux, Noonan,
Goldberg, Valdez, Brown, Manson, 2008).

Glycosylated hemoglobin (HbAlc) is commonly used to evaluate glycemia in diabetes.
The American Diabetes Association (2011) has recently recommended HbA ¢ as a primary
diagnostic test for diabetes. Native Americans have an increased risk to develop type 2 diabetes
and 20% of Native Americans aged 15 years or older had prediabetes in 2001-2004 ( National
Center for Chronic Disease Prevention and Health Promotion, 2011). Prediabetes is a condition
in which individuals have blood glucose or HbAlc levels higher than normal, but not high
enough to be classified as diabetes. Monitoring for the advancement of diabetes in those with
prediabetes should be performed yearly. Type 2 diabetes can be prevented or delayed in persons
at high risk for the disease (Diabetes Prevention Program Research Group, 2002). Accordingly,
patients with an HbA lc of 5.7-6.4% should be referred to a support or prevention program that
focuses on lifestyle interventions to reduce the incidence of diabetes.

Electronic medical records (EMR) can offer clinical decision support triggers to support

s. Clinical decision support systems are intended to aid clinician decision making

intervention
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duri ;

118 the process of care (Wright, Sittig, Ash, Sharma, Pang, & Middleton, 2009). Such triggers
couldbe set to reminder providers in primary care clinic settings to order HbA lcs as
fecommended by the American Diabetes Association (ADA) to monitor those at risk to develop
type 2 diabeteg,

Electronic medical records (EMRs) open new possibilities for integrating knowledge and
decision Support so that they are readily available to clinicians when needed. The independent
study project looks at implementation of a decision making tool such as a reminder to see if it
can have an increase in patient outcomes. The reminder systems or tool would support guidelines
based on the individual articles clinical area. Management guidelines are ever more driving the
practices of medicine and strong evidence show adherence to guidelines increase favorable
outcomes for patients. There is still, however, a lack of complete understanding of clinical
decision-making processes of health professionals. This lagging understanding and knowledge
needs immediate attention so implementation of effective decision support tools such as trigger
can succeed in improving patient outcomes.

The literature review will look to recommended to implement a computerized tool to
trigger clinicians to order HbAlc in a patient that is determined to be prediabetic or has increased
risk factors such as being Native American. Another recommendation would be to refer the
patient based on the HbAlc outcomes to a diabetes prevention program as recommended by the
ADA.

A trigger would be set in the clinic EMR based on the manufactures settings. The trigger
would look for a diagnosis of prediabetes or risk factor of Native American and would trigger to

der HbAlc according to ADA recommendations. Education of the clinicians would be
ordaer

infor of both the trigger and the recommendations of the results.
necessary to inform both them gg
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Therefor
€ another Jiter :
rature review was done to see how adult learning theory is used as a
framewqy
otk for the in-gery -
-service. Clinicians would then need to refer the patient to a diabetes

Prevention program ;

program if fiecessary and would need to be educated on the reason for the need of

such progy , _
Programs. If the EMR provides triggers, there would be no additional computer or budget

mvolvement.

Trige e ; i de = ;
&8¢rs could be set to remind providers in primary care clinic settings to order HbAlc

a5 recommended by the ADA to monitor those at risk to develop type 2 diabetes. A trigger to
order HbAlc in a prediabetic patient assists in monitoring the patient’s risk to develop type 2
diabetes. Henderson states, “Despite today’s advanced medical treatments, prevention, and
health promotion strategies, prevalence rates for diabetes among Native Americans are
persistent, excessive, and rising” (2010). Therefore the content of the independent study project
sought strategies to trigger clinicians to implement interventions and education to those at risk,
especially Native Americans with prediabetes. EMRs can be used as a tool to improve the quality
of patient care (Wright et al, 2009).
Purpose

This independent study project will focus on developing an in-service for clinicians,
including nurses, doctors, and nurse practitioners. The in-service will be grounded in the Adult
Learning Theory. The in-service will cover implementation of triggers to remind clinicians to
order HbA lc in adult Native Americans, a risk factor for diabetes. Triggers can help clinicians
refer patient to diabetic prevention programs if necessary and to monitor their prediabetes.
Significance

Electronic medical records (EMRs) open new possibilities for integrating knowledge and

decision support so that they are readily available to clinicians when needed. EMRs are

8
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b i :

ccoming an mtegral component of many primary care clinics (Holroyd-Leduc, Lorensettie,
Straus, Sykes & Quan, 201 D). Continuing education on best practices and uses of EMRs are
essential for clinicjapg in a clinjc setting. Also since the enactment of the Health Information
TCChnology for Economic and Clinical Health (HITECH) Act, shows the government is

co 1 :
Mmitted to support health information technology

Theoretical Framework

Andragogy, or adult learning theory, is in glaring contrast to pedagogy, or child learning
theory, which has formed the underpinning of most traditional education. In pedagogy’s the
learner is dependent upon the teacher to decide what, when, and how to learn (Regan-Smith,
1998). The teacher also decides if material has been learned. In contrast andragogy’s learners are
included in a process of developing increasing competencies. The competencies are learner
determined as a result of the learner recognizing a need to learn in order to cope with a real life
problem (Merriam, 2008). Learners have a need to know, motivating learning is the most critical
feature of adult learning (Reagan-Smith, 1998). In 1968 Knowles proposed a theory of adult
learning called andragogy, meaning “the art and science of helping adults learn” (Clapper, 2010).
There are several assumptions underlying adult learning theory (Knowles, 1990; Kaufman,
2003):

1. Adult learners need to know the relevance of what they need to learn before undertaking

to learn it

Adults prefer responsibility for their decisions and desire to be viewed as capable of self-

direction

Adults accumulate a greater volume of experience, which represents a rich resource for

learning and necessitates individualization of learning strategies
eart
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Adults beg .
ome ready to Jeary things when they need to know them in order to cope

effectwe]y with real Jife situations

3. Adults et
have task-centered orientation to learning and life to feel free to focus on the task

Or problem
g ; : e :

tudents can work collaboratively and in dialogue with other when mutual trust and
T€spect, between both peers and lecturers, to shape and deepen understanding

While adults are responsive to some external motivators, their most potent motivators are

internal

Adults need to know why they are learning (Bryan, Kreuter, & Brownson, 2008). Adults
have a need to be self-directed, deciding for themselves what they want to learn and learn best
when convinced of the need for knowing the information (Russell, 2006). Adults have a greater
depth, breadth, and variation in the quality of previous life experiences than younger people
(O’Brien, 2004). Adults’ previous experience must be respected and built upon (Bryan et al
2008). They will commit to learning when the goals and objectives are considered realistic and
important to them and should be actively involved in the learning process (Das, Malick & Khan,
2008; Bryan et al, 2008). Adult learning theory proposes that adults are self-directed learners,
having rich experiences and knowledge on which to draw, desire to apply learning to “real
world”, and see education as a process that increases competence and leads to achievement of
their full potential (Hohler, 2003; Das et al, 2008; Russel, 2006). Russell cites a classic study by
Rogers illustrating that when an adult learner has control over the nature, timing, and direction of
the learning process; the entire experience is facilitating (2006). They are responsible for their
education, and each person comes with his or her own styles and pace for learning, so involve

in shared planning of appropriate methods and curricular content (Nelson, 1999).
learners 1n

10
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s Das, et al (2008) identified other important factors of adult learning, including the
rela i e
10nship of ap Individual’s €80 as part of the motivation for learning. It is along this line that
rofess;
P -fesslonal development mys be structured to provide support from peers and to reduce the fear
of judgment during learning, Aduits need to receive feedback on how they are doing and the

results of their e '
fforts. Transfer of leammg for adults is not automatic and must be facilitated.

Coaching ang - ki

g other kinds of follow-up Support are needed to help adult learners transfer learning
nto daily practi 6 ;

Y practice so that it ig sustained. Also, adults need learning approaches that match their

background ang diversity (Bryan et al, 2008).

Knowles advocated Creating a climate of mutual trust and clarification of mutual
expectations with the learner, a cooperative learning climate where learners feel safe and
comfortable expressing thoughts and feelings (Kaufman 2003). Adults are motivated to learn by
the need to solve problems (Bryan et al, 2008).

In summary, it is important to involve learners in diagnosing their own needs. This
participation will help to trigger internal motivation. Learners gain control of their own learning
when educators encourage them to formulate their own learning objectives, identify resources
and devise strategies for using the resources to achieve their objectives. It then becomes the role

of the educator to support learners in carrying out their learning plans. Ultimately, by involving

learners in evaluating their own learning, they can develop their skills of critical reflection

(Kaufman 2003).

Definition of Terms

Electronic Medical Records (EMR). A health record in electronic form accessed by a

. (Gill, Mainous, Koopman, Player, Everett, Chen, Diamond, & Lieberman,
compu ;

2011).

11
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Inter Yo ; :
p feSSlOnal Learmng. Facilitated Interaction between students in

multipy: l :
brofessiong] groups (Freeman, Wright & Lindquist, 2010).

Triggers isi
i A decision support too] such as a reminder (Safran, Rind, Davis, Ives,

Sands, Currier, Slack, Cotton, & Makadon, 1996)

Assumptiong
T o - . - . .
here are assumptions made in thjs independent study. Clinicians will have knowledge of

tl i
1€ EMR as they use the System daily. However, they may have less knowledge of triggers and

its potential uses for patient care.

Limitations

There are several limitations of the learning project. Clinicians will come to the in-service
with a wide variety of educational background and experiences. The learning styles of the
attendees will also most likely differ. This may mean the learning method may not be conducive
to all learners. Determining learning styles will help identify the preferred conditions under
which the in-service is likely to be most effective, but time constraints of both the project and in-
service are barriers to determining the learning styles. Finally, the clinicians may have a lack of
motivation to become fully engaged in the learning experience as the in-service will be a

requirement and motivation in adult learning theory comes from the adult.

12



IMPLEM
ENTATION oF ELECTRONIC MEDICAL RECORDS REMINDERS

Chapter 11

Literatyyre Review

Contiuuing education on begt practices and use - clinicians i

. ' s of EMRs are needed for clinicians in a

clinic Setting. Successfu] use of clinica] decision support in EMRs was evident in the literature
search. Electronic medical records (EMRs) open new possibilities for integrating knowledge and
decision Support so that they are readily available to clinicians when needed. EMRs are
becoming an integral component of many primary care clinics (Holroyd-Leduc, Lorensettie,
Straus, Sykes & Quan, 2011). Continuing education on best practices and uses of EMRs are
needed for clinicians in a clinjc setting. The independent study project content focused on
reminding providers of the need to do laboratory testing, specifically HbA lc, in high risk
patients using guidelines from the ADA. The EMR offers cri-tical efficiencies in disseminating
practice guidelines and in directing the physician’s use of them (Rollman, Gilbert, Lowe,
Kapoor, & Schulberg, 1999). This important feature of an EMR is the focus of the literature
review. Electronic medical records (EMR) can offer clinical decision support triggers to support
interventions based on clinical guidelines. Clinical decision support systems are intended to aid
clinician decision making during the process of care (Wright et al, 2009).

Methods used to search the literature.

The University of North Dakota Harley French Library website was used to conduct a
literature search. PubMed and CINAHL were the databases selected to search for relevant
literature. PubMed was chosen because it is the largest biomedical database available, CINAHL
was chosen because it i-s a comprehensive source for nursing (Mateo & Kirchhoff, 2009).

An initial Medical Subject Heading (MeSH) search in PubMed was conducted. “Diabetes
n in

-opriate for “diabetes”, “Indians. North
i = the MeSH term most appropriate : ’
Mellitus, Type 27 was

13
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American” g
s th $ ;
© MeSH te; M appropriate for Native American, “Prevention and control” was

2 &«

, ‘Electonic Health Records” was the term used for

(13 b
electronic medical recorqs» and “pract

tl
1€ best MeSH term for “Prevention

Ice guidelines” was most appropriate for “reminder”.

Therefore tl )
» the followmg MeSH terms were deemed applicable: “Diabetes Mellitus, Type 27,

(‘I .
ndians, North American”
me EE S S . : . .
; Tican”, “prevention and control”, “electronic health records”, and “practice

guidelines”.

The initial search including all terms did not yield any results. Therefore, two separate

searches were completed, The first used the terms “diabetes mellitus, type 27, Indians, North
American”, and “prevention and control”. This yielded 103 results. Finally, titles and abstracts
were reviewed for relevance. It was then determined that although articles pertaining to Native
Americans, diabetes, and prevention are helpful to discuss the need for reminders, it is the usage
of the electronic medical records to use reminders that is the more important issue.

“Electronic health record” was separated out from the search. This is because there may
not yet be many studies regarding electronic health records, so a second separate search to
include all studies with “electronic health records” and “practice guidelines” was done. This
produced 33 articles. Titles and abstracts were reviewed for relevance reduced the results.

In CINAHL, CINAHL headings were used in the search. “Computerized patient record”
was appropriate for “electronic medical records” and “practice guidelines” was used for

reminders. Since it was determined the other terms were not as useful, only these two terms were

used in the search.

Use of Electronic Medical Records Reminders

The literature review for the independent study project revealed many articles or studies
1e litera

‘4 clinicians. In an article discussing recommendations for
f EMRs to aid clinici
related to the use 0

14
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meanj i
ngfu] use, Das, Elsenber, House, [ ee
2

» Lusk, Nielsen, Patel, Stechiwych & Ermini (2011)
st

ated yse of a clin; i
mic i
al decision Support rule can be as simple as the EHR reminded to advise

Smoking cesgati
10n to : i
Smokers. Implementation of electronic health records improvements in

technology apq ; i i :
gy mnovation bring Promise to improve patient safety, quality, and efficiency (Das

etal, 2011). : . ’
1). The literature Supported that triggers used in EMRSs can be effective. In a study by

©ill, Mainour, Koopman, Player, Everett, Chen, Diamond & I ieberman (2011) it was found
clinical decision SUPPpOrts incorporated into an EMR has improvements in quality of care. In
offices (n=27) with clinicians (n=119) and high risk patients (n=5234), a randomized controlled
trial was conducted using an EMR to focus on patients taking traditional NSAIDs who had risk
factors associated with a high risk for gastrointestinal complications. The offices were
randomized to receive EHR-based guidelines and alerts for high-risk patients who received
guideline—concordant care during the I-year study period. The study suggested that when
clinical decision support is incorporated into the EMR, improvements in quality of care may be
small. However, a reason they also found clinical support decision may not improve care as
clinicians must agree the behaviors clinical decision support facilitates are desirable. Also
support decisions must fit well into the clinical work flow. A weakness of the study was it
included only users of a single, particular EMR. While EMRs might not result in large
improvements in quality of care, it is important that EMRs are implemented in a manner that fits
well into the clinical workflow of primary care offices.

Using an EMR can help adherence to a guideline or program. A standardized DVT risk
m developed and incorporated into the EMR for surgical patients (n=800) at

assessment progra

Brown Veterans Affairs Medical Center. The risk assessment program that utilized the
the Jesse Browr

for risk of deep vein thrombosis found that implementation of the program in the
EMR to assess 101

15
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electronic medj
cal ioni -
: record significantly Hficreased use of prophylaxis before surgery (Novis,
avelka, Ostrowglk: - .
| ski, Levin, Blum-Ejsa, Prystowsky & Kibble, 2009). Creation and
Implementatiq i
N of a standardizeq DVT risk assessment program in the EMR significantly

increased yge _
of pharmacologlcal and mechanical DVT prophylaxis before surgery. Overall, this

finding illustrateq the use of an EMR to ajq compliance to a program.

It would be €Xpected that similar results may occur for use of triggers. Triggers are
clinical decision Support tools used in an EMR. Saftan, Rind, Davis, Ives, Sands, Currier, Slack,
Cotton & Makadon (1996) did a controlled prospective nonrandomized study of the effect of
electronic rules and reminders on adherence to clinical practice guidelines. Physicians and nurse
practitioners (n=126) were studied. Presentation of a set of alerts and reminders as part of an
EMR resulted in significantly faster and more complete adoption of practice guidelines. The
effect was more pronounced with alerts than with reminders. Electronic knowledge-based
medical record was effective in helping clinicians adhere to practice guidelines.

Triggers may also help reduce errors. For example, clinical decision support may
decrease prescribing errors (Xiao, Sitting, Ash, Sharma, Pang & Middleton, 201 1). Xiao et al
(2011) outlined the rationale for designing an EMR with extensibility, inoperability and decision
support functionality in a concept model/approach to build an EMR model and demonstrated its
application to the recording of methadone treatment. A set of archetypes was designed in line
with current best practice and clinical guidelines, which guide the information-gathering process.
The authors concluded decision support can facilitate the move from observation to evaluation

d then to prescribing instruction and action. Automatic decision support could potentially
and then (o

data an EMR can access to use to adhere to guidelines.

paper embraced the

16
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Studies also f 0
ound ¢ 3
hat EMR triggers need to be implemented in a way that did not

drastical]
¥ change physie: i
5© Physician behaviors or hinder work flow (Gill et al, 2011; Schriger, Baraff

Buller, Hendri
) ikar, Nagda T; el
8d3, Lin, Mikulich & Cretin, 1999). In a busy clinical setting, providers

need to be efficient wi s
nt with their time. In Gill et al’s (2011) study (previously described) the most

Common reason cj :
n cited for :
r disrupting work flow was that triggers took too much time during

patient visits. In additi
addition, these authors concluded that clinicians must agree behaviors clinical

decision su 1 f
pports facilitate are desirable, also support must fit well into the clinical work flow.

When triceers are Jntaos :
S8eIS are Integrated into the workflow, compliance to clinical guidelines has the

B B BB B B = =

tenti ; 7 T .
potential to be successful (White & Roudsair, 2011). In a study of the design and implementation

of a computerized detection and reminder system for asthma care in the pediatric ED, White &
Roudsair (2011) found it is possible to leverage different information technology application to
create an mtegrated approach for an asthma reminder system. However, user-driven development

created a workflow-suitable approach that supported the acceptance among the busy ED

clinicians. In an ideal setting, a user-driven development of a trigger in the EMR would create a
workflow-suitable approach (Dexheimer, Arnold, Abramo &Aronsky, 2009).
Rollman et al (1999) described an approach to disseminate an evidence-based depression

treatment guideline to primary care physicians using a commercially available EMR system. The

EMR offered critical efficiencies in disseminating practice guidelines and in directing the

physician’s use of them. But they concluded well-designed, randomized controlled trials are

necessary to demonstrate EMR effectiveness at enhancing patient Outcomes. Overall, clinical

practice guidelines offer the opportunity to improve the quality of care, but computer-based
: delines must be accepted by the clinician, be timely, and require minimal additional data entry
gl,u eln

(Rollman et al, 1999).
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ISS . S hI g ].. 1
. . 830 1

who treated them in 2 Prospective off-

on-off interrupted time series experiment conducted in

three phases. Iy I
In the baseline phase, care proceeded in the usually way with handwritten medical

records. During : ; )
& the intervention phase, physicians were asked to use EMR when treating febrile

children i : g
» and in the Post intervention contro] phase, the EMR was removed and handwritten

charts wer ' : -l
< ere again used exclusively. The use of an EMR and guidelines improved documentation

of the medical record and after-care instructions, but the EMR use did not produce substantial or

significant changes in physician test ordering or treatment decision-making. It was determined

that the willingness of a physician to follow the guidelines was inversely proportional to the
annoyance of using and EMR. Other studies agreed that education of clinicians regarding the use
of trigger could improve compliance (Baer, Henry, Lambert, Stoddard, Wiedmeier, Eggert,
Ilstrup & Christensen, 2011; O’Connor & Pronk, 1998). Baer et al (201 1), did a pre-post analysis
of compliance with transfusion guidelines and transfusion usage and found that after
implementing a system wide program to improve compliance with transfusion guidelines in
NICUs (n=4) compliance increased from 65% to 90%.

In addition to studies that found positive outcomes related to EMR support, there were
studies that found using EMR clinical decision support or triggers had little or no effect on
viously described study, Schriger et al (1999) also concluded

intended results. In a pre

had little effect on the appropriateness of care, and had no effect on charges. Characteristics of
ad little

be acknowledged and accommodated if an intervention is to successfully change
-avi ust be ac
providers m

M et e
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BBWs abut drye. '
rug-drug, drug-dlsease, and drug-laboratory interactions for 30 drug/drug
¥ individua] dmgs/drug groups with BBWs between the pre- and post-intervention

periods usin S Eravh
g multivariate analysis to identify independent risk factors for non-adherence to

BBWs. The . e |
EMR generated alerts using information from the patient’s active medication list

problem list, and laboratory results, and applied logic rules to identify potential
contraindications. The implementation of BBW-related alerts as advanced decision support for
electronic prescribing in the EMR had impact on improvement of the overall BBW adherence
rate, although modest improvement for specific subcategories was observed. More advances
systems with better decision support should be beneficial in outpatients.

Conclusion of use of Electronic Medical Records Reminders

Electronic medical records (EMRs) open new possibilities for integrating knowledge and
decision support so that they are readily available to clinicians when needed. Most studies
reviewed in the literature search concluded that implementation of a decision making tool, such
as a reminder, resulted in improved patient outcomes. The reminder systems or tool support a
guideline based on the individual articles clinical area. In most cases the implementation of the
tool was found to be a usable and useful clinical decision support system. Management
guidelines are driving the practices of medicine and strong evidence from these articles show

dh to guidelines increase favorable outcomes for patients. Although there were limited
adherence

‘o5 found that applied to the independent study project content, the results were convincing
studies foun
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The first practi .
practice fecommendation based on the literature search findings would be to

implement . . "
P a computerized tool to trigger clinicians to order HbAlc in a patient that is

determine rediabeti ' :
d to be prediabetic or has increased risk factors such as being Native American (Novis

et al, 2009; Das et al, 201 1; Gill et al, 2011) . To implement the practice recommendation a
trigger would first need to be set in an EMR based on the manufactures settings. The trigger
would look for a diagnosis of prediabetes or risk factor of Native American and would trigger to
order HbAlc according to ADA recommendations. Education of the clinicians would be
necessary to both inform them of the trigger and the recommendations of the results. Clinicians
would then need to refer to a diabetes prevention program if necessary and would need to be
educated on the reason for the need of such programs. If the EMR supports triggers, there would
be no additional computer or budget involvement.

Triggers could be set to remind providers in primary care clinic settings to order HbAlc
as recommended by the ADA to monitor those at risk to develop type 2 diabetes. Presentation of

triggers and reminders as part of an EMR can result in significantly faster and more complete

. . . . e s : = i . t 1’ 201 1;
jmplementation of practice guidelines by clinicians (Schriger et. al, 1999; Baer et a

g 1 r & Pronk, 1998). A computerized tool such as a trigger can lead to an increase in
’Conno . :

iate interventions (Schriger et. al, 1999; Baer et al, 2011; O’Connor & Pronk, 1998; Xiao
appropr

diabetic patient assists in monitoring the patient’s

et al., 2011. A trigger to order HbAlc in a pre

oers can enhance decision-making by providing education to
o

risk to develop type 2 diabetes. Trig
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aids the clinicjan . )
c1an n adhering to Dationally accepted guidelines (Schriger et. al, 1999; Baer et al,

2011; O’Connor & Pronk, 1998).

In conclusio i
n, the evidence Suggests that decision support tools do improve clinicians’

decisi i o x
CIS10n making ability (Novis et al, 2009; Das et al, 2011: Gill et al, 2011). Implementation of

t-‘o » . e .
rggers to remind clinicians to order HbA ¢ in adult Native Americans, a risk factor for

diabetes, can help clinicians refer patient to diabetic prevention programs if necessary and to

monitor their prediabetes.
Adult Learning Theory

This independent study project created a learning event, a clinic in-service, using Adult
Learning Theory as a framework for the presentation. Adult learning theory has been applied to
learning experiences for adults in many trials, articles and research. Often the theory has been
used in training situations, patient teaching, and medical schools. Adult learning theory provides
a framework and using the characteristics of adult learners, guides the instructor to appropriate
teaching strategies. The review of literature that follows illustrated examples of effective use of
the theory in education and simulation (Das, Malick & Khan, 2008; Elisha, 2008; Hohler, 2003;
Goldman, 2009; Green & Ellis, 1997; Kaufman, 2003; Malick, Das &Khan, 2008; Merriam,
2008; Nelson, 1999, Regan-Smith, 1998; Roberts, Gustavs & Mack, 2011; Russell, 2006). It was
nd to be useful for interprofessional learning (Freeman, Wright& Lindquist, 2010; Hean,

also fou
k. Hammick & Hammick 2012). Finally, teaching strategies using adult learning theory
Craddock, Hamt ;

: - found in the literature to aid the learning experience (Zigmont et al., 2011;
techniques were

Clapppef, 2010)
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Green (1997) studied second and third year internal medicine

residents at a Univers; . ,
ersity-based Primary care internal medicine residency program (n=34) using a

retest- ) N
P posttest controlled tria] to implement an evidence-based curriculum. The educational

Strateov [j . : |
egy listed in the study included tutorial actua] clinical experiences, resident selection of

cases and clinical questions, a variety of resources, and one-on-one faculty opportunities. The
effectiveness of the curriculum was associated to the fidelity to adult learning theory. Green
concluded the residents took responsibility for their learning when they understood why they
needed to learn something and linked their readiness to learn with the need of real life situations.
Residents in Green’s (1997) study found education strategies based on adult learning theory

helped residents understand why they need to learn something and take responsibility for their
learning.

Adults accumulate a greater volume of experience, which represents a rich resource for
learning and necessitates individualization of learning strategies (Knowles, 1990; Kaufman,
2003). Adults’ previous experience must be respected and built upon (Bryan, Kreuter, &
Brownson, 2008). Adult learning theory proposes that adults are self-directed learners, having

rich experiences and knowledge on which to draw, desire to apply learning to “real world”, and

Jucation as a process that increases competence and leads to achievement of their full
see edu

tial (Hohler, 2003; Das Malick & Khan, 2008). Das, et al. (2008) wrote a two-part series
potentia ) ; 5

' ici ing adult learning theory. The assumption that
i : i idence-based medicmne using a g
on tips for teaching ev !

k is that because medical trainees are responsible adults, adult learning theory
work 1

underpins this
licable Professional development must be structured to provide support from
‘incl are applic ‘
principles

_



peers and t St
O reduce the fear of Judgment during learning (Das, et al.,2008). The authors

concluded 3 :
Hoh POst-graduate leaI'ﬂlllg tends to be driven by self-motivation and relevance to

clinical practice.

Principles of adult learning were found as underpinnings for the education of new
employees (Hohler, 2003). Hohler (2003) shared strategies used in this type of program in a
healthcare center, Strategies included were intended to create an environment in which new staff
members feel accepted. This important effort aligns with Knowles’ recommendation for creating
an environment of mutual trust and respect principle and it also made use of learners’ experience
by recognizing the nursing knowledge and experience brought by each preceptee. Preceptees
were allowed to perform a small portion of each procedure assigned to allow active participation

in the learning process. Finally, verbal and written evaluations provided a sense of progress

toward goals (Hohler, 2003).

Additionally, adults become ready to learn things when they need to know them

(Knowles, 1990; Kaufman, 2003). Nelson discussed the use of adult learning principles for

perioperative orientation programs (1999). Nelson’s review of the literature showed that the

- ciples of adult learning were effective in a quality perioperative orientation program. The
princip

Dg

i ' 1 -ooram. Her findings indicated evaluations determine
I 1 tive nurse orientation progr
revise a periopera
i of the training method. Also, self-study or self- directed learning allows nurses
the effectiveness
and take responsibility for their education. Learning objectives must be
ce

to learn at their own pa . -
tent and to the outcome behaviors expected in the clinical setting. Finally,
i onten
specific to the ¢ . ' | -
: inles allow a procedure for self-evaluation of learning needs in which
o -1 ]p €s ¢
adult learning princ - |
i ssessing their progress toward the educational goals and their
asse

: : o
CCptOI’S assist new nurses 1

pre
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training meth
od and se]f. : ;
Study or self- directed learning allows nurses to learn at their own pace

and take Tesponsibility for their educat;

=33 CRNACE) using a pretest-posttest

controlled trj s _ .
1al. According to Elisha no studies of this type have been published in the medical,
nursing or x . )
& Or nurse anesthesia literature, Therefore an original questionnaire was created to measure

change in the percejved behavior and the perceived knowledge of participants. The

questionnaire was given to the participants before, immediately after, and 2 months following

instruction. Elisha discovered that adult learning principle, along with creating positive teacher-
learner relationships, providing positive feedback and conducting student evaluation had the
most significant impact on the perceived behaviors of CRNACE (2008). She also found that
following the educational offering, the overall quality and quantity of the written responses
greatly improved and the participants’ level of comprehension increased. Overall Elisha
concluded, “the use of adult learning techniques enhances the learner’s ability to retain
information as it is more meaningful and applicable to practice” (2008, p292).

Adult learning theory is also associated with interprofessional education (Hean,
Graddock, Hammick & Hammick, 2012). Two articles that were reviewed discussed adult

learning theory and interprofessional learning. Freeman, Wright, & Lindquist (2010) described a
earni

facilitator training program for interprofessional learning in a higher education setting. In the
acilitato 1g

. . o 2 - - - g er i
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of adult learning theory to be a key mechanism for well-received interprofessional education.
Adult learning theory illuminates the crucia] role of facilitators for effectively enhancing student
learning and also encourages students to move through a series of developmental stages to
achieve transformative learning toward the highest potential for understanding.

Several articles were reviewed to incorporate teaching strategies using adult learning
theory. Opportunities must be built into professional development activities that allow the learner
to practice what they have learned and then receive structured, helpful feedback (Das, Malick &
Khan, 2008). Learning in groups is used in many settings (Imel, 2001). Cooperative learning
results in better learning outcomes and group learning motivates participants to become actively
involved and engaged in the leaming process (Imel, 2001). According to Das et al. (2008) adults
need to participate in small group activities during learning to move them beyond understanding
s and evaluation. Small group activities provide an opportunity

to application, analysis, synthesi

' ' i perative learning results in better
: ing experiences. L00
; 1d generalize learn G
to share, reflect ar

engaged in the learning process.
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learning theory, this application of prior knowledge can lead to a good or bad learning

experience with the simulation.. Zigmont et al. (2011) also discussed simulation as a powerful
educational tool to help facilitate learning for clinicians and change their practice to improve
patient outcomes and safety.

Educators need to consider individuals, their experiences and their environment to
promote effective life-long learning. Adult learners may bring both positive and negative frames
of reference to the learning environment. Facilitators of learning should select strategies that will
allow the learners to become more actively engaged with the construction of their learning and
avoid passive teaching strategies. According to adult learning theory, this application of prior
knowledge can lead to a good or bad learning experience with the simulation. Reflection is often
part of simulation and is a method to help leaners reflect on their own learning experience
(Zigmont et al, 2011). Simulation as a powerful educational tool to help facilitate learning for

linicians and change their practice to improve patient outcomes and safety (Zigmont et
cliniciz

1 1 1V IS th ir €3 p riences and thGil enVirOnmant to
(0) lleed to COHSlder indi idua , thewr expe
31,201 l) Educat IS V

promote effective life-long learning.
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Conclusion of Adult Learnino
S

» Which represents a rich resource for learning and
necessitates individualization of learning strategies (Bryan, Kreuter, & Brownson, 2008). Adults
become ready to learn when they need the particular knowledge in order to cope effectively with
real life situations. Adults have task-centered orientation to learning. Adult students work
collaboratively and in dialogue with others developing mutual trust and respect to shape and
deepen understanding, knowledge and experience of others should be recognized (Hohler, 2003).
While adults are responsive to external motivators, their most potent motivators are internal. It is
important understand adult learning to have effective learning outcomes for the clinicians
(Knowles, 1990; Kaufman, 2003). They will commit to learning when the goals and objectives
are considered realistic and important to them and should be actively involved in the learning
process (Das, Malick & Khan, 2008; Bryan, Kreuter, & Brownson, 2008).

Facilitated interaction between students in multiprofessional groups was found to be a

key element of the interprofessional learning process (Freeman et al, 2010; Hean et al, 2012).

Opportunities must be built into professional development activities that allow the learner to

actice what they have learned and then receive structured, helpful feedback (Das, Malick &
pr

research found that reflecting and sharing in small-group work can lead to
2

Khan, 2008). Th
when the adult learner is actively engaged (Freeman, Wright, & Lindquist, 2010;

o

1=

understandin
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Chapter 111
Methods

Introduction.

EMRSs are becomi
o A
ming elementa] ip Primary care clinic settings (Holroyd-Leduc et al,

2011). They ope 8 er _
Y Open new possibilities for ntegrating knowledge and decision support so that they

are readily availa inici
Y ble to clinicians when needed. The project is an in-service for clinicians at the
Menominee Trj inic di S
tibal Clinic discussing implementation of triggers in the EMR to help identify

atients at i i - .
L at increased risk to develop diabetes. Continuing education on best practices and uses of

EMRs are needed for clinicians in a clinic setting. The in-service was developed using the

principles of adult learning theory and included activities as well as didactic lecture. Content for
the in-service comes from a literature review that sought to determine if clinical support can aid
clinicians. The in-service was provided to users of the EMRs that would use the triggers. The
literature review also found clinicians need to be willing to follow guidelines, the education
discussed the guidelines the trigger follows, as well as how to use the EMR to effectively use
triggers (Schriger et. al, 1999; Baer et al, 2011; O’Connor et al, 1998).

Target audience.

The target audience was clinicians, including physicians, advanced practice nurses,
registered nurses, practical nurses and medical assistants in a family practice care setting. The

group is a multiprofessional team, therefore, interprofessional learning is expected. Adult

1 ing theory, has tended to be the theory most often associated with interprofessional
earnin >

mick & Hammick, 2012) and is therefore applicable in-service

education (Hean, Graddock, Ham

setting.
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directed learners, having rich

ply learning to “real world”, and see

considered realistic and important to them and should be actively involved in the learning
process (Das, Malick & Khan, 2008; Bryan, Kreuter, & Brownson, 2008).

The in-service took advantage of the learning opportunities of groups. Cooperative
learning results in better outcomes and motivates participants to become actively involved and
engaged in the learning process (Imel, 2001). Small group activities provide an opportunity to
share, reflect and generalize learning experiences (Das et al, 2008). The in-service was provided
at two different times and dates, this allowed for a smaller group per session as well as
uninterrupted service in the clinic.

Adult learning theory applied to simulation can enhance learning (Zigmont et al, 2011;
Clapper, 2010). It can be a powerful educational tool to help facilitate learning for clinicians and
change their practice (Zigmont et al, 2011). A brief demonstration of the use of the trigger in the

current EMR was done. Following that an opportunity to participate in a simulation of use of

triggers was available to learners.

Course

Learning Objectives

At the conclusion of the in-service the learner will be able to:

e e



Content

* Native Americap risk to develop type 2 diabetes

® Prediabetes

HbAlcas a primary diagnostic test for diabetes

e EMR
¢ Clinical decision support triggers

e Trigger implementation

e  Work flow

Adult learners need to know the relevance of what they need to learn before engaging in
the content (Nelson, 1999; Elisha 2008). The in-service will begin with information on Native
Americans and their increased risk to develop type 2 diabetes. The clinic serves primarily Native
Americans. Native American adults are diagnosed with diabetes almost twice as often as non-
hispanic whites (NCCDPHP, 2011). This fact will provide the significance of the content
discussing prediabetes. Prediabetes should be monitored for advancement to diabetes yearly
(ADA, 2011). Next the content will cover using HbAlc as a diagnostic test and monitoring or
referring as needed based on recommendations by the ADA. This introductory information on

th rpose for using triggers in the EMR follows the adult learning principle of motivation.
e pu :

ves a isti i should be actively
i re C( ms‘de -ed -ealistic and 11np0rtant to them an:

.l t1 1aer I d sh

goals and objec
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and would tr . i
(rigger to order HbAlc according to ADA recommendations. Clinical decision

suppott s e 1 d ATind s LB
PP ystems are intended to ajd clinician decision making during the process of care

(Wrightet al, 2009) and this would be covered as well,

The final information presented to the learners is that of integrating the triggers into the

current work flow at the clinic. In Gill et al’s (2011) study the most common reason cited for
disrupting work flow was that it takes too much time during patient visits. However, when
triggers are integrated into the workflow, compliance to clinical guidelines has the potential to be
successful (White & Roudsair, 2011). In an ideal setting, a user-driven development would
create a workflow suitable approach (Dexheimer, et al, 2009). However in the clinic for the
project, an existing EMR is used. Therefore, it would be suggested to use ancillary staff such as
nurses or medical assistants to first review charts and implement triggers via a protocol or alert

the provider of the need. This could take burden off the provider and allow the provider to focus

on the patient during the clinic visit. This also allows the nurse or medical assistant to work more

effectively and at a higher level for their licensure or certification. Therefore, suggested work

flow is discussed in the presentation in multiprofessional groups.
Evaluation plan.

Adult learning theory should drive the evaluation process. Roberts, Gustavs, & Mack
u

(2011) describe assessment methods based on principles of adult learning. Work-based
2 escri
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of Procedural Skills DOp 4
( S), 360° feedback and portfolio provide trainees with insight to their

performance (Robert
(Roberts et. al, 2011). DOpS Provides structured feedback on performance using a

rating scale. Thj - N
& us allows for clear, objective feedback. The 360° feedback provides feedback to

trainees into their professional and clinjca] behaviors and provides strengths and weaknesses.
Therefore, and adaptation of the DOPS was done to provide an assessment of learning in the
clinicians after the in-service. The instructor grades defined tasks against a rating scale, which
allowed for clear, quick, feedback to the learner.

During the evaluation, an integration of simulation using the clinic’s EMR and a case
study 1s used as a scenario. In the scenario, a detail of the patient’s history and presentation is
given. The learner then must use the EMR to aid their decision in use of a trigger for an HbAlc
order. The learner is rated on a DOPS-like scale. The learner is also encouraged to discuss the
rationale for their decisions in the evaluation.

Implications for Nursing Education and Practice
Continuing education on best practices and uses of EMRs are essential for clinicians in a

clinic setting. This project offered implications for both nursing practice and nursing education.
d

Electronic medical records (EMRs) opens new possibilities for integrating knowledge

and decision support so that they are readily available to clinicians when needed. EMRs are

becoming an integral component of many primary care clinics (Holroyd-Leduc et al, 2011). This

i -acti inical decision support tool such as a
; ; il - nursing practice. A clinical
is an important consideration for nursing p

re to a clinical guideline. Clinical guideline adherence increases

trigger can help nurses adhe
tients. It is important for nurses to understand the use of EMRs to

favorable outcomes for pa

improve patient care.
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The learning project w

as developed to determine if using clinical decision support in an

EMR can improy i :
Prove patient outcomes, Patient outcomes can be improved with implementation of

a decisi i "
ston making tool, such as g reminder based on a clinjcal guideline, in an EMR. The

practice recommendation in the project is to implement a computerized tool to trigger clinicians
to order HbAlcin a patient that is determined to be prediabetic or has an increased risk factor
such as being a Native American. Education of the clinicians would be needed to both inform
them of the trigger and the recommendations of the results. Therefore, an education in-service
was developed using adult learning theory as a framework.

The information gained through the development of the content and educational
presentation will be disseminated at a future in-service to the medical staff at the Menominee
Tribal Clinic. The current EMR at the clinic has the capability to use triggers to help aid
providers in reminding them of the need to order HbAlc in at risk patients. It would be hopeful

that this in-service would enlighten the staff to the possibilities of the EMR in improving patient

outcomes.
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