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Abstract

Background: Strategiesfor managing type 2 diabetes (T2D) and obesity are evolving with theintroduction of targeted therapies,
including incretin-based dual agonists and growing knowledge of the importance of multidisciplinary care. Accessible, effective
continuing medical education (CME) activities are required to ensure that health care professionals (HCPs) understand and can
implement the most recent data to optimize patient outcomes.

Objective: We aimed to measure changesin knowledge, competence, and self-reported performance and quantitatively evaluate
changesin performance using anonymized patient datafollowing participation in aweb-based educational activity. Thefaculty-led
CME-accredited activity was based on incretin-based dual agonists and patient education on T2D and obesity. The remaining
educational gapsin thisfield were also identified.

Methods: A CME-accredited, web-based, multidisciplinary (touchMDT) educational activity titled “ The future for glycemic
control and weight lossin T2D and obesity: Incretin-based dual-agonists and optimizing patient education” was devel oped. HCP
knowledge, competence, and performance were assessed before and after the activity against Moore's expanded outcomes
framework (levels 1-5), using self-reported questionnaires and by analyzing anonymized patient record data.

Results: For evaluating knowledge and competence (50 respondents before and 50 |earners after the activity), the mean number
of correctly answered questions was significantly higher post activity (median 5.0, IQR 4.0-6.0 to 6.0, IQR 5.0-7.0; mean 4.98,
SD 1.22 to 5.78, SD 1.13; P<.001). Modest, nonsignificant improvements in self-reported performance (N=50 respondents
preactivity; N=50 learners postactivity) from before to after the activity were observed (median 4.0, IQR 3.25-4.0 to 4.0, IQR
4.0-4.0; mean 3.64, SD 0.69 to 3.76, SD 0.48; P=.32). PPatient data analysis indicated that patients were being treated more
intensively postactivity: before the activity, the most commonly used treatment regimens were metformin monotherapy (13/50,
26%) and dual therapy with metformin plusinjectable glucagon-like peptide-1 (GLP-1) receptor agonist (RA; 11/50, 22%); post
activity, this changed to dual therapy with metformin plusinjectable GLP-1 RA (12/50, 24%) and triple therapy with metformin
plusinjectable GLP-1 RA plus sodium-glucose cotransporter-2 inhibitor (SGLT2i; 10/50, 20%). In addition, there was an increased
number of referrals to a combination of specialists (physicians referred 27%, 8/30 of patients to >2 specialists before the activity
and 36%, 10/28 to =2 specialists post activity). The remaining educational gapsincluded understanding the biology and psychology
of obesity, efficacy and safety data for incretin-based dual agonists, and the role of the diabetes educator or diabetes care and
education specialist in managing T2D and obesity.
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Conclusions:
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This short, web-based CME activity on the management of T2D and obesity led to improvements in HCP

knowledge, competence, and performance. Severa remaining unmet needs were identified, which can be used to inform the

content of future educational activitiesin this disease area.

(JMIR Form Res 2023;7:e49115) doi: 10.2196/49115
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Introduction

Burden of Type 2 Diabetes and Obesity

The prevalence of diabetes has reached epidemic proportions
globally, with the International Diabetes Federation estimating
that in 2021, more than half a billion adults (537 million) will
beliving with the condition [1]. Type 2 diabetes (T2D) accounts
for over 90% of al cases of diabetesworldwide and is strongly
associated with overweight and obesity [1]. Obesity contributes
to the etiopathogenesis of T2D and is associated with the
devel opment of T2D-associated complications[2]. To optimize
outcomes, both obesity and T2D must be effectively managed
together; for example, weight lossin patientswith T2D improves
insulin sensitivity and long-term outcomes [3].

Obesity rates are rising rapidly, and it is estimated that 1 in 5
women and 1 in 7 men will be living with obesity (defined as
aBMI =30 kg/m?) by 2030 [4]. The treatment of obesity remains
challenging with lifestyle modifications, such as calorie
restriction and increased physical activity often not resulting in
sustained weight |oss when used as astand-alone treatment [5].
Thus, effective pharmacotherapies that target the underlying
pathophysiology of metabolic diseases, such as T2D and obesity,
are an attractive treatment option and have been the focus of
much research in recent decades.

Incretin-Based Therapies

Incretin hormones, such as glucose-dependent insulinotropic
polypeptide (GIP) and glucagon-like peptide-1 (GLP-1), are
gut peptidesthat arereleased in responseto oral nutrient intake
[6]. In healthy individuals, incretins have multiple functions,
including inhibition of glucagon secretion, stimulation of
glucose-dependent insulin secretion, decreased gastric emptying,
and reduced food intake [7,8]. Over the past 2 decades, several
incretin-based therapies, including GLP-1 receptor agonists
(RAS) and dipeptidy! peptidase-4 (DPP-4) inhibitors, have been
developed and approved for the treatment of both T2D and
obesity. The GLP-1 RAsdirectly stimulate GLP-1 receptorsin
the pancreas and brain, leading to improved glycemic control
and reduced appetite. Exenatide was the first GLP-1 RA to be
approved by the US Food and Drug Administration as a
treatment for T2D in 2005. Subsequently, liraglutide became
thefirst GLP-1 RA to be approved as atreatment for both T2D
(2010) and obesity (2014) [5]. The DPP-4 inhibitors prevent
the breakdown and inactivation of GLP-1 and GIP, thus
increasing their plasma half-lives. In 2006, sitagliptin became
the first DPP-4 inhibitor to be approved for the treatment of
T2D [9]. Since their initial development, the pharmacokinetic
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profile of GLP-1 RAs has been improved through various
chemical modifications. This has led to the development of
twice-daily, daily, and weekly subcutaneous formulations, as
well as an oral formulation of semaglutide [5].

Emerging evidence has demonstrated that coinfusion of GLP-1
and GIP exerts a synergistic effect in healthy individuals [10],
and new dual agonists have shown promising resultsin clinical
trials [11-13]. For example, the dual GIP and GLP-1 RA
tirzepatide at 5-15 mg was shown to be superior to basal insulin
and to 1 mg of semaglutide weekly in reducing levels of
hemoglobin A, (HbA,;) and body weight in patients with
overweight or obesity and T2D [11,12]. Subsequently,
tirzepatide was approved by the US Food and Drug
Administration for the treatment of T2D in 2022 and was
described as having very high efficacy for reduction in HbA
and body weight in the 2022 American Diabetes Association
and the European Association for the Study of Diabetes
consensus statement [14].

Unmet Need for Patient and Health Care Professional
Education in T2D and Obesity

The American Diabetes Association and the European
Association for the Study of Diabetes guidelines recommend
clinicians reassess and modify treatment after 3-6 months if
HbA . levels consistently stay above target [14]. However,
real-world datahave shown that initial treatment intensification
typically does not occur for over ayear after first recognizing
failurein achieving glycemic targets[15,16]. Thereasonsbehind
thisdelay remainto befully elucidated; however, health literacy
may be a barrier for patients in understanding the value of
therapy intensification in T2D management [17]. Thereisaso
a need to improve training in weight management in T2D.
Despite the urgent need for weight loss, a survey found that
fewer than half (49%) of nurses and primary care physicians
reported receiving specialty training in weight management
since their initial medical training, yet 79% of them reported
being interested in education on patient-directed weight
management strategies[18], emphasizing the need for education
on guideline-based disease management.

The importance of responsive and effective health care
professional (HCP) education was highlighted by a position
statement published by the Insights for Diabetes Excellence,
Access, and Learning Group in 2020 to meet the increasing
needs for diversity, specialization, cultural competence,
advancing practice, and person-centeredness in diabetes care
delivery [19]. Patients with T2D and diabetes can benefit from
acoordinated approach with adedicated multidisciplinary team

JMIR Form Res 2023 | vol. 7 | e49115 | p. 2
(page number not for citation purposes)


http://dx.doi.org/10.2196/49115
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH

(MDT) focused on weight loss, dietary advice, managing
symptoms and side effects, and dosing of medications. The
MDT may include a consultant endocrinologist and diabesity
specialist nurse, aspecialist dietitian, an exercise physiologist,
and a psychologist [20,21]. Diabetes care and education
specidlists (DCESs; previously known as certified diabetes
educators) also play a key role in the MDT moddl [22]. The
value of DCESs to patient outcomes was shown in a recent
meta-analysisthat demonstrated greater improvementsin HbA ;.
following nurse- or DCES-based interventions compared with
physician-based interventions [23].

Optimal Format of HCP Education

For HCPs with busy clinical schedules, it can be difficult to
find time to attend traditional face-to-face continuing medical
education (CME) activities[24,25]. Asan alternative, web-based
activities have become increasingly popular, particularly in
responseto the limitationsimposed by the COVID-19 pandemic
[26]. Web-based activities are accessible to HCPs, irrespective
of their location and training budget, and they can aso be
developed and viewed at a time convenient to both the expert
faculty and learners [25]. Short-duration educational activities
that are succinct and easy to digest have also recently become
an important part of CME [27].

Objectivesand Aimsof This Analysis

In this study, we developed and implemented a faculty-led,
CME-accredited, web-based educational activity on the future
role of incretin-based dual agonists and theimportance of patient
education in T2D and obesity. The objectives of this analysis
were (1) to measure changes in knowledge, competence, and
self-reported performance after participation; (2) to objectively
evaluate changes in learners’ performance using anonymized
patient data; and (3) to identify remaining educational gapsin
thisfield.

Methods

Educational Activity

Educational gaps and learning objectives were identified and
formulated by touch Independent Medical Education, an
organization that provides independent medical education for
HCPs, through areview of the published literature and feedback
from expert faculty specializing in the treatment of T2D and
obesity.

A faculty-led, web-based, multidisciplinary (touchMDT) activity
was developed by touch Independent Medical Education in
collaboration with the faculty and was free to access on-demand
on thetouchENDOCRINOLOGY website[28] from March 28,
2022, to March 28, 2023. The activity comprised three
10-15-minute videos (providing 37 minutes of education in
total) and involved MDT members (an endocrinologist
specializing in diabetes, an endocrinologist specializing in
obesity, and a DCES) discussing their role in the management
of patients with T2D and obesity with a patient with T2D.
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The target audience was endocrinologists based in the United
States involved in the management of patients with T2D and
obesity. CME accreditation was provided by the University of
South Florida Health, which is accredited by the Accreditation
Council for Continuing Medical Education as a provider of
continuing professional development. Details of the activity
and the learning objectives are provided in Multimedia
Appendix 1. Communication channels used to reach the target
audience are included in Multimedia Appendix 1.

Assessment of Educational Outcomes

Outcomes for both educational activities were assessed using
a comprehensive system of analysis, in line with the 7-level
framework for assessing the outcomes of CME programs
developed by Moore et a [29] in 2009. For this study, Moore's
levels 1 to 5 were assessed (participation, satisfaction,
knowledge, competence, and performance).

Levels 1 and 2—Participation and Satisfaction

Level 1 (participation) included the number of HCPs who
engaged in the activity and the average time spent viewing the
video. Level 2 (satisfaction) was assessed using a postactivity
guestionnaire. Full detailsare provided in Multimedia A ppendix
1

Levels 3 to 4—Knowledge and Competence and Level
5—Self-Reported Performance

Levels 3 to 4 and level 5 (self-reported) were assessed using
outcome questionnaires, with al data collected by an
independent third party (nuaxia Limited) that, to avoid bias,
was not involved in the development of the activities. Thetarget
audience for the outcome questionnaires was predefined as
endocrinologists based in the United Statesto ensure the sample
wastaken from rel evant respondents (HCPswho completed the
preactivity questionnaire) and learners (HCPs who participated
in the activity and completed the postactivity questionnaire).
To avoid any pre-exposure bias and to obtain a statistically
representative sample size, data were collected using an
independent sample model both before and after launch of each
activity. Questionnaire distribution and timing are shown in
Figure 1, in which all outcome questionnaires were fielded to
adatabase of 6453 HCPs and closed once a prespecified number
had responded. The level 3 to 4 preactivity questionnaire was
fielded 1-2 weeks before launch (to ensure the samplewasfrom
HCPs who had not interacted with the activity), and the
postactivity questionnaire was fielded to another set of HCPs
12 weeks after launch. The level 5 questionnaire and the first
patient record digital questionnaire were fielded 1-2 weeks
before launch—to a different set of HCPs than those who
answered the level 3 to 4 questionnaires. Twenty-six weeks
after launch, the level 5 questionnaire and the second patient
record digital questionnaire were administered to the sasme HCPs
who completed the level 5 questionnaire before launch. The
asterisk denotes that level 2 (satisfaction) was assessed as part
of the postactivity levels 3 to 4 questionnaire.
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Figure 1. Questionnaire distribution.
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The level 3 to level 4 and level 5 questionnaires comprised 7
and 4 questions, respectively. All questions were devel oped by
touch Independent Medical Education Medical Directors and
approved for medical accuracy by the faculty. Level 3 to level
4 questions were multiple-choice and included 4 possible
answers, of which only 1 was correct. Level 5 questions were
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multiple-choice with 3 to 4 plausible answers, of which 1 was
highlighted asthe best clinical option. An overview of thetopics
included in the level 3 to level 4 and level 5 questionnaires is
shown in Textbox 1. Full questionnaires are included in
Multimedia Appendices 2 and 3.

Textbox 1. Topicsincluded in the level 3 to 4 and level 5 outcomes questionnaires.

Levels3and 4

« Action of endogenous incretin hormones

«  Mechanism of action of the dual glucose-dependent insulinotropic polypeptide (GIP) and glucagon-like peptide-1 (GLP-1) receptor agonist

tirzepatide

« Potentia benefits of incretin-based dual GIP and GLP-1 RAs for patients with type 2 diabetes (T2D) and obesity
.  Efficacy of adual GLP-1 and glucagon receptor agonist (cotadutide) in patients with T2D and overweight

« Rationaefor early intensification of therapy beyond metformin

«  Useof add-on therapiesin patients with established atherosclerotic cardiovascular disease (ASCVD)

«  Management of patients with difficulties using injection device

Level 5

«  Second-line treatment options for patient with poorly controlled T2D and obesity
«  Side effects associated with second-line treatment with a GLP-1 RA
«  Management of patients on dual therapy but with hemoglobin A above their individual target

«  Patient education on T2D disease management and potential complications

Level 5—Patient Data—Based Performance

Changes in performance were also assessed through an
evaluation of anonymized patient data. HCPswere sent adigital
guestionnaire to complete on 2 separate occasions: 1-2 weeks
before and 26 weeks after the activity. This included 16
questions that captured data from two key fields: (1) general
patient demographics and history and (2) early treatment
intensification and weight loss strategies. Each HCP was
requested to extract all relevant information from asingle patient
record into a digital questionnaire, ensuring no personal or
identifiable patient information was disclosed. As many
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participants who engaged in the preactivity test were included
in the postactivity test as possible; however, due to the dropout
rate over the time between data collection, additional HCPs
needed to be questioned postactivity. Participant specialties
were validated by artificia intelligence—aided examination of
data from several sources, including hospitals, professional
publications, and prescribing and insurance databases. HCPs
were asked to confirm that they treat the relevant condition.
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Sdlf-Reported Confidence and Intent to Change
Practice

Aspart of thelevel 3tolevel 5 questionnaires, respondents and
learners were asked, “How confident are you in treating T2D
and obesity?’ (level 3tolevel 4 questionnaire only), and learners
were asked, “As a result of your participation in this session,
will you make a change in your practice?” Mutually exclusive
responses to the confidence question were not confident, alittle
confident, somewhat confident, moderately confident, and
extremely confident; and to the change in practice question,
they were vyes, uncertain—more education needed,
uncertain—practical limitations, no—more education needed,
and no—practical limitations.

Identification of Outstanding Educational Gaps

Four potential educational gaps were included in the level 3 to
level 5 questionnaires, and participants were asked to rank them
by importance. The results were analyzed by specialty using a
Single Transferable Vote system as described previously [30].
Educational gaps were also identified through an analysis of
responses to the questionnaires assessing level 3 to level 5
outcomes. Questions that were answered incorrectly by >30%
of learners after completion of the educational activity were
identified as outstanding educational gaps. The cutoff of 30%
was based on an analysis of outcomes data from previous
educational activities by touch Independent Medical Education.

Statistical Analyses

The data were analyzed using SPSS Statistics (version 28.0.1;
IBM Corp). Knowledge, competence, and self-reported
performance (levels 3-5) outcomes were compared for the
overall population using an independent sample t test and in
subgroups defined by years of experience (<1-10 years, >10-20
years, and >20 yearsfor levels 3-4; 0-20 and >20 yearsfor level
5) using a 2-way ANOVA. Individual questions were analyzed
with a paired samplet test followed by a 1-way ANOVA. For
performance (level 5), as measured by anonymized patient data,
a comparison between the pre- and postactivity data was made
with apaired samplet test. The margin of error was 10%, based
on the sample size of 50 for the pre- and postactivity data sets.

Consent and Ethical Consider ations

All consents and ethical confirmations were obtained within
the questionnaire itself in accordance with British Healthcare
Business Intelligence Association professional guidelines and
General Data Protection Regulation consents. Where local
markets have additional requirements, these were confirmed in
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line with the European Pharmaceuticall Market Research
Association’s professional guidance. This study did not report
experiments on human participants; therefore, institutional
review board approval and informed consent were not
applicable.

Results

Assessment of Educational Outcomes

Levels 1 and 2—Participation and Satisfaction

By 12 months after launch, 8159 participants had engaged with
the touchMDT activity, with an average participation time of
7 minutes. Overall satisfaction was 89%, with mean satisfaction
scores (out of 5.0) of 4.4 for the quality of the activity, 4.5 for
meeting learning objectives, 4.3 for being free from commercial
bias, 4.4 for knowledgeable and effective presenters, 4.7 for
relevanceto clinical practice, and 4.3 for impact on management
strategies.

Levels 3 and 4—Knowledge and Competence

The level 3-4 questionnaire was completed by 50 respondents
before and 50 learners after the activity. Before the activity,
32% (16/50) of respondents answered at least 6 questions
correctly. This increased to 64% (32/50) of learners after the
activity, as shown in Figure 2, where the heat map on the left
showsthe proportion of respondents (n=50) and |earners (n=50)
who answered specific numbers of questions correctly, as
displayed by colors ranging from white (the lowest proportion
of respondents and learners) to dark red (the highest proportion
of respondents and learners). The box-and-whisker plot on the
right shows the distribution of the number of correctly answered
guestions by all respondents and learners. The horizontal red
line within the box indicates the median, the “x” symbol
represents the mean, the boxesindicate the IQR, and the vertical
lines (whiskers) extend to the range of values, excluding outliers.
Outliersare defined as valuesthat fall outside adistance of 1.5x
the IQR from the upper and lower quartiles and are represented
by empty circles. There was a statistically significant increase
in the number of correctly answered questions from before to
after the activity for all participants (median 5.0, IQR 4.0-6.0
to 6.0, IQR 5.0-7.0; mean 4.98, SD 1.22 to 5.78, SD 1.13;
P<.001; Figure 2). A significant increase in the mean number
of questions answered correctly from beforeto after the activity
was observed in subgroups defined by years of experience
(P=.01). The degree of improvement also differed by years of
experience (P=.04; Multimedia Appendix 4).
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Figure2. Summary of the number of correct responses for the level 3 to 4 outcomes questionnaires pre- and postactivity.
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Before the activity, the question on the efficacy of the dual
GLP-L/glucagon RA cotadutide for weight loss received the
lowest number of correct answers (8/50, 16% of respondents).
Thisincreased to 52% (26/50) post activity, although it remained
the question with the lowest number of correct answers. This

isshown in Figure 3, where the bar graph shows the percentage
of respondents (N=50) and |earners (N=50) who answered each
question correctly. Numbers within bars indicate their value.
The magnitude of the change from before to after the activity
was significantly different between the questions (P=.02).

Figure 3. Summary of correct responses for individual topics for the level 3 to 4 outcomes questionnaire pre- and postactivity.
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D Respondents D Learners

Level 5

Self-Reported Performance

Fifty respondents and learners completed the level 5
guestionnaire. Before the activity, 74% (37/50) of respondents
answered all 4 questionswith the best clinical option, indicating
a high level of basdline performance. This increased to 78%
(39/50) of learners post activity and is shown in Figure 4; the
heat map on theleft showsthe proportion of respondents (n=50)
and learners (n=50) who answered specific numbers of questions
correctly, as displayed by colors ranging from white (lowest
proportion of respondents and learners) to dark red (highest
proportion of respondents and |earners). The box-and-whisker
plot on the right shows the distribution of the number of
correctly answered questions by all respondents and learners.
The horizonta red line within the box indicates the median, the
“X" symbol represents the mean, the boxes indicate the IQR,
and the vertical lines (whiskers) extend to the range of values,
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excluding outliers. Outliers are defined as valuesthat fall outside
adistance of 1.5x the IQR from the upper and lower quartiles
and arerepresented by empty circles. Theincreasein the number
of correctly answered questionsfrom beforeto after the activity
for all participants was not statistically significant (median 4.0,
IQR 3.25-4.0t0 4.0, IQR 4.0-4.0; mean 3.64, SD 0.69 to 3.76
SD 0.48; P=.32; Figure4). Thedifferencein best clinical option
responses after the educational activity was not significant when
analyzed by years of experience (P=.38; datanot shown). Before
the activity, the correct clinical option was selected by the
majority of respondents for all questions (ranging from 86%,
43/50t0 96%, 48/50, as shown in Figure 5, where the bar graphs
show the percentage of respondents[N=50] and learners[N=50]
who answered each question correctly; the numbers within the
bars indicate their value). Modest increases in the proportion
of respondents providing the best clinical option from pre- to
postactivity wererecorded for al questions (2%-4% [an increase
of 1-2 respondents out of 50]).
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Figure4. Summary of the number of correct responses for the level 5 outcomes questionnaires pre-and postactivity.
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Figure 5. Summary of correct responses for individual topics for the level 5 outcomes questionnaire pre- and postactivity. GLP1: glucagon-like

peptide-1; RA: receptor agonist.
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Patient Record—Based Perfor mance

Fifty respondents and learners completed the level 5 patient
recordsdigital questionnaire. The dropout rate was 20% (n=10);
therefore, 10 of the 50 learners were HCPs who were matched
to the dropouts. Baseline patient characteristics reported by
respondents and learners were broadly similar (Multimedia
Appendix 5). Hedlth care insurance types were variable for
respondents and learners. Before the activity, the majority of
patients had preferred provider organization health insurance
(23/50, 46%), whereas after the activity, the most common
health insurance typeswere preferred provider organization and
health maintenance organization (18/50, 36% each).

Before the activity, the mean number of patient visits per year
increased in line with the number of lines of therapy: 1.58 for
patients on first-line medications, 2.49 for patients on
second-line, and 3.71 for patients on third-line. Following the
educational activity, the number of patient visits per year
increased by almost 1 (2.39to 3.31; P=.06). Thelargest increase
was for patients on first-line therapy (+1.98 visits per year).
This is shown in Figure 6, where the box-and-whisker plot
shows the distribution of the number of patient visits by al
respondents and learners. The horizontal red line within the box
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indicates the median, the “x” symbol represents the mean (also
stated below the plot), the boxes indicate the IQR, and the
vertical lines (whiskers) extend to the range of values, excluding
outliers. Outliersare defined as valuesthat fall outside adistance
of 1.5x the IQR from the upper and lower quartiles and are
represented by empty circles. Data are shown for al patients
and for patients in subgroups by first-, second-, and third-line
therapy. Preactivity, the 2 most commonly used treatment
regimenswere metformin as monotherapy (13/50, 26%) or dual
therapy with metformin and an injectable GLP-1 RA (11/50,
22%). After the activity, the most commonly used treatment
regimens were dual therapy with metformin and an injectable
GLP-1 RA (12/50, 24%) or triple therapy with metformin, an
injectable GLP-1 RA, and a sodium-glucose cotransporter-2
inhibitor (SGLT2i; 20%, 10/50; Figure 7, where the bar graph
shows the number of patients who received specific diabetes
treatment regimens). The numberswithin the barsindicatetheir
value. Data are shown for all treatment regimens received by
at least 3 patients (as reported by either the respondents or the
learners). The proportion of patientswho had atreatment added
or switched at their most recent visit increased from 26% (13/50)
before the activity to 30% (15/50) post activity. Of these, the
majority added or switchedtoaGLP-1 RA (76.9%, 10/13 before
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the activity and 60%, 9/15 post activity; Multimedia A ppendix
6). Before and after the activity, all physicians who added or
switched to a GLP-1 RA did so to achieve weight loss, and the

Okemah et d

majority wished to improve the patient’s glycemic control,
achieve cardiorenal benefits, or a combination of both
(Multimedia Appendix 7).

Figure 6. Number of patient visits reported by respondents and learnersin the level 5 patient records questionnaire. GLP1: glucagon-like peptide-1;

RA: receptor agonist; SGLT2i: sodium-glucose cotransporter-2 inhibitor.
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Figure 7. Diabetes treatment regimens reported by respondents and learnersin the level 5 patient records questionnaire.
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The proportion of patients who were referred to a specialist by
physicians was similar before (30/50, 60%) and after (28/50,
56%) the activity (P=.69). Of these, among respondents, 14/30
(47%) patients had received a referral to a DCES or diabetes
educator or a diabetes nurse specialist. Thisincreased to 17 of
28 (61%) patients among learners. There was also an increase
in the number of patients referred to a dietitian or nutritionist
from before to after the activity (33%, 10/30 to 46%, 13/28).
This is shown in Figure 8, where the bar graph shows the
percentage of patientswho received referralsto other specialists.
The numbers within the bars indicate their value. DCESs can
be multidisciplinary and may also be registered dietitians. For
the purposes of this analysis, it was assumed that respondents
and learners selected the primary specialty that they wished to

https://formative.jmir.org/2023/1/e49115
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refer the patient to. After the activity, physicianswere also more
likely to refer patients to a combination of specialists, with
referrals to 2 or more specialists reported for 27% (8/30) of
patients before the activity and 36% (10/28) of patients post
activity. Before the activity, a follow-up visit was scheduled
within 6 months by 74% (37/50) of physicians. Thisincreased
to 80% (40/50) after the educational activity. Furthermore, in
the preactivity analysis, around a quarter of physicians (12/50,
24%) did not schedule afollow-up visit for their patients. This
decreased to 12% (6/50) after the educational activity and is
shown in Figure 9, where the bar graph shows the number of
months between the most recent visit and the next scheduled
visit for patients as reported by respondents and learners. The
numbers within the bars indicate their value.

JMIR Form Res 2023 | vol. 7 | 49115 | p. 8
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH

Okemah et d

Figure 8. Speciaist referrals reported by respondents and learners in the level 5 patient records questionnaire. DCES: diabetes care and education

specialist.
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Figure 9. Follow-up scheduling reported by respondents and learnersin the level 5 patient records questionnaire.
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Self-Reported Confidence and Intent to Change
Practice

From responses to the level 3 to 4 questionnaire, there was an
increase in confidence in treating T2D from before to after the
activity, with the proportion of respondents reporting that they
felt “extremely confident” increasing from 70% (35/50) to 84%
(42/50). Thiswas mainly driven by a decrease in those feeling
“moderately” confident (24%, 12/50 to 10%, 5/50). Very few
respondents described themselves as being “not confident” or
“alittle confident,” both before (0%) and after the activity (1/50,
2%). Overall, 62% (31/50) and 58% (29/50) of learnersin the
level 3to 4 and level 5 outcomes questionnaires, respectively,
stated that they would make achangeto their practicefollowing
their participation in the educational activity (Multimedia
Appendix 8).
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Identification of Outstanding Educational Gaps

In an analysis of answers to the postactivity level 3 to 4
guestionnaire, 48% (24/50) of learners were unable to
demonstrate procedural knowledge on the efficacy of cotadutide
regarding weight loss in patients with T2D and overweight.

When asked what they considered to be their most important
unmet educational needs, learnersfrom thelevel 3to 4 and level
5 questionnaires highlighted “understanding the biology and
psychology of obesity and approaches for its prevention and
management.” In addition, learners from the level 3 to 4
questionnaire highlighted “efficacy and safety data for
incretin-based dual agonists and their future role in clinica
practice” and learnersfrom thelevel 5 questionnaire highlighted
“the role of the diabetes educator or DCES in the T2D and
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obesity multidisciplinary team” astheir most important unmet
educational needs (Multimedia Appendix 9).

Discussion

Principal Results

In this study, HCPs expressed high levels of satisfaction and
improvements in their knowledge and competencein T2D and
obesity management. Improvements in knowledge and
competence were observed; modest improvements in
self-reported performance were also recorded, athough these
were limited by the high levels of performance demonstrated
before the activity.

Previous studies have shown that self-reported performance can
be subjective and liable to bias (eg, recall bias or social
desirability bias) [31,32]. Using amore objective method, such
as analyzing patient records to assess changes in patient
management, can help validate self-reported outcomes and
provide insights into the impact of the educational activity on
patient management. In this study, the analysis of anonymized
patient data showed that patients were being treated more
intensively after the educational activity. In particular, increases
inthe number of patient visits per year were observed, and there
was a reduction in the number of patients without a follow-up
visit scheduled. This suggests a reduction in clinical inertia,
enabling prompt treatment intensification where required. In
addition, there was an increased number of referrals to a
combination of specialists, including diabetes educators or
DCESs, diabetes nurse specialists, and nutritionists or dietitians
in particular. This indicates that the educational activity may
have been effective in communicating the importance of MDT
care for patients with T2D and obesity. There was also a move
away from monotherapy and an increase in patients receiving
triple therapy with metformin, an injectable GLP-1 RA, and an
SGLT2i. All physicians who added a GLP-1 RA to their
patient’s treatment regimen stated that they did so with theaim
of achieving weight loss, suggesting that the educational activity
was effective in communicating the benefits of GLP-1 RAs
beyond glycemic control. Taken together, these factors may
explain why there was no overal increase in the volume of
referrals after the educational activity—patients may have been
achieving better overall outcomes due to the combination of
increased visits, treatment intensification, and attention from a
combination of speciaistsin the MDT. As such, the need for
more specialist referrals was not warranted.

In agreement with theimprovementsin knowledge, competence,
and performance, physicians reported increased confidence in
thetreatment of patientswith T2D and obesity after participating
in the educational activity. In addition, almost two-thirds stated
that they would make a change to their practice. This is
consistent with a previous study showing a correlation between
improvements in confidence and a commitment to change
clinical practice [33]. Practical limitations were cited as the
reason why 25% of learners could not change their practice.
This may reflect alack of access to certain antihyperglycemic
therapies, diabetes education channels, or both. Insights from
another recent study on factors that impact HCPs' intent to put
newly acquired learning into practice suggest that the
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consequences of adopting new clinical behaviors and alack of
self-belief in one's capabilities can also prevent HCPs from
converting key learnings into tangible actions [34].

Limitations
This study had severa limitations:

1. Subgroup analyseswerelimited dueto the small size of the
subgroups.

2. All medical educationa studies are affected by self-selection
bias (ie, HCPs who feel they lack knowledge on a specific
topic are more likely to participate).

3. Moore's levels 6 and 7 and the long-term impact of the
educational activities were not assessed.

4. The patient cohort included in the level 5 analysis was not
completely reflective of the overall diabetes population in
the United States. In 2018, the diabetes popul ation was 57%
White, 19% Hispanic, 15% Black, and 7% Asian [35]. In
our cohort, Caucasian individuals were overrepresented,
and therefore the results may not be completely
generalizable to the overal US T2D population.

5 The term “DCES’ was not dtrictly defined in the
guestionnaire, and the specific role was therefore open to
interpretation by each respondent and learner.

Comparison With Prior Work

The results presented here are consistent with a similar study
that demonstrated that short, case-based, web-based CME led
to improvements in knowledge, competence, and self-reported
performance in T2D management [36]. Similarly, in another
recent study, primary care physicians who participated in a
tele-education program reported increased confidencein diabetes
management and improvements in their ability to prescribe,
manage, and troubleshoot diabetes technology [37].

Identification of Needsfor Further Education in T2D
and Obesity

Participant feedback on educational activities is important to
refine future educational activities, and several unmet
educational needs were identified as part of this activity.
Self-reported educational gapswere: “understanding the biology
and psychology of obesity and approaches for its prevention
and management,” suggesting that physicians are interested in
the root causes of obesity and its prevention, not solely how to
manage it; “efficacy and safety data for incretin-based dual
agonists and their futurerolein clinical practice,” showing that
physicians understand the potential impact of these agents and
wish to be prepared to prescribe them to patients; and “therole
of the diabetes educator or DCESinthe T2D and obesity MDT,”
showing that how diabetes educators or DCESs can beintegrated
into the MDT is not yet fully understood, but physicians are
willing to learn more.

Conclusions

This study demonstrated that a short-duration, free-to-access
web-based CME activity on the management of T2D and obesity
can lead to improvementsin HCP knowledge, competence, and
performance (both self-reported and as assessed by patient data).
Several remaining unmet needs were identified, which can be
used to inform the content of future educationa activities in
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this disease area. Further studies will be valuable in defining  impact of education on HCP performance and the benefits for
theclinical impact of CME, particularly regarding thelong-term  patient and community health.

Acknowledgments

The authors would like to thank the touch Independent Medical Education audience outreach team (Joel Turner, Hannah
Morton-Fishwick, and Louise Jarman) for the collection and analysis of the level 1 data. Medical writing support was provided
by Steph Carter, and editorial support was provided by Cheryl Brant and SoniaMills, al of touch Independent Medical Education,
Cheshire, United Kingdom. The educational activitieswerejointly provided by the University of South FloridaHealth and touch
Independent Medical Education. Eli Lilly provided an independent medical education grant to fund educationa activities and
medical writing and editorial support but did not contribute directly to manuscript development, the decision to submit, or the
submission process.

Data Availability

Datawill be shared with bona fide researchers submitting a research proposal to touch Independent Medical Education. Access
reguests should be submitted to AN (Alex.Noble@touchime.org). Data will be made available from the study publication date.
Any individual participant datawill be shared in data sets in a deidentified and anonymized format.

Authors Contributions
All authors contributed to the study design and manuscript writing. AN performed statistical analyses.

Conflicts of Interest

JO reports advisory board fees from Medtronic and Bigfoot BioMedical; consultancy fees from Beta Bionics, Dexcom, Insulet,
Medtronic, and Tandem Diabetes Care; and speaker’s bureau fees from CeQur and Medtronic. CW reports grants/research support
from Novo Nordisk and Eli Lilly, and consultancy fees from Abbott and Biomea Fusion. SN and AN are employees of Touch
Independent Medical Education Ltd.

Multimedia Appendix 1

Supplementary methods.
[DOCX File, 8 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Questionsincluded in the level 3 and 4 outcomes questionnaire.
[DOCX File, 10 KB-Multimedia Appendix 2]

Multimedia Appendix 3

Questionsincluded in the level 5 outcomes questionnaire.
[DOCX File, 9 KB-Multimedia Appendix 3]

Multimedia Appendix 4

Summary of correct responses for the level 3 to 4 outcomes questionnaire before and after the launch of touchMDT by level of
experience of the respondents and learners.
[DOCX File, 21 KB-Multimedia Appendix 4]

Multimedia Appendix 5

Baseline characteristics for patients in the level 5 patient records questionnaire.
[DOCX File, 8 KB-Multimedia Appendix 5]

Multimedia Appendix 6

Additions or changes to diabetes treatment reported by respondents and learnersin the level 5 patient records questionnaire.
[DOCX File, 7 KB-Multimedia Appendix 6]

https:/formative.,jmir.org/2023/1/e49115 JMIR Form Res 2023 | vol. 7| e49115 | p. 11
(page number not for citation purposes)

RenderX


https://jmir.org/api/download?alt_name=formative_v7i1e49115_app1.docx&filename=7181dd507b31d137828fbbda0f9c5b9a.docx
https://jmir.org/api/download?alt_name=formative_v7i1e49115_app1.docx&filename=7181dd507b31d137828fbbda0f9c5b9a.docx
https://jmir.org/api/download?alt_name=formative_v7i1e49115_app2.docx&filename=d83f56182d4b0c2cde0a336ea5072ff6.docx
https://jmir.org/api/download?alt_name=formative_v7i1e49115_app2.docx&filename=d83f56182d4b0c2cde0a336ea5072ff6.docx
https://jmir.org/api/download?alt_name=formative_v7i1e49115_app3.docx&filename=06145cb37f1f8c2e55746956be13c80a.docx
https://jmir.org/api/download?alt_name=formative_v7i1e49115_app3.docx&filename=06145cb37f1f8c2e55746956be13c80a.docx
https://jmir.org/api/download?alt_name=formative_v7i1e49115_app4.docx&filename=adc1e9e831ba2833292758faa2cc26d9.docx
https://jmir.org/api/download?alt_name=formative_v7i1e49115_app4.docx&filename=adc1e9e831ba2833292758faa2cc26d9.docx
https://jmir.org/api/download?alt_name=formative_v7i1e49115_app5.docx&filename=f288ca392bc74353ff0a9d8eac90032e.docx
https://jmir.org/api/download?alt_name=formative_v7i1e49115_app5.docx&filename=f288ca392bc74353ff0a9d8eac90032e.docx
https://jmir.org/api/download?alt_name=formative_v7i1e49115_app6.docx&filename=65e975e3dea4d689f735581beb0e648a.docx
https://jmir.org/api/download?alt_name=formative_v7i1e49115_app6.docx&filename=65e975e3dea4d689f735581beb0e648a.docx
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Okemah et d

Multimedia Appendix 7

Reasons given for addition or changes to diabetes treatment reported by respondents and learners in the level 5 patient records
guestionnaire.
[DOCX File, 9 KB-Multimedia Appendix 7]

Multimedia Appendix 8

Willingness to change practice reported in the level 3 to 4 and level 5 outcomes questionnaires.
[DOCX File, 8 KB-Multimedia Appendix 8]

Multimedia Appendix 9

Unmet educational needs identified by learners.
[DOCX File, 7 KB-Multimedia Appendix 9]

References
1. International Diabetes Federation. | DF Diabetes Atlas 10th Edition. 2021. URL : https://diabetesatl as.org/atl as/tenth-edition/
[accessed 2023-08-01]

2. Chobot A, Gérowska-Kowolik K, Sokotowska M, Jarosz-Chobot P. Obesity and diabetes-not only asimple link between
two epidemics. Diabetes Metab Res Rev 2018;34(7):€3042 [ FREE Full text] [doi: 10.1002/dmrr.3042] [Medline: 29931823]

3. Lingvay I, Sumithran P, Cohen RV, le Roux CW. Obesity management as a primary treatment goal for type 2 diabetes:
time to reframe the conversation. Lancet 2022;399(10322):394-405 [doi: 10.1016/S0140-6736(21)01919-X] [Medline:
34600604]

4.  World Obesity Atlas 2022. World Obesity Federation. 2022. URL: https.//www.worldobesity.org/resources/resource-library/
world-obesity-atlas-2022 [accessed 2023-05-03]

5. Tan Q, Akindehin SE, Orsso CE, Waldner RC, DiMarchi RD, Miiller TD, et al. Recent advances in incretin-based
pharmacotherapies for the treatment of obesity and diabetes. Front Endocrinol (Lausanne) 2022;13:838410 [ FREE Full
text] [doi: 10.3389/fendo.2022.838410] [Medline: 35299971]

6.  Nauck MA, Meier JJ. Incretin hormones: their rolein health and disease. Diabetes Obes Metab 2018;20(Supp! 1):5-21 [doi:
10.1111/dom.13129] [Medline: 29364588]

7. Miller TD, Finan B, Bloom SR, D'Alessio D, Drucker DJ, Flatt PR, et a. Glucagon-like peptide 1 (GLP-1). Mol Metab
2019;30:72-130 [FREE Full text] [doi: 10.1016/j.molmet.2019.09.010] [Medline: 31767182]

8.  Veedfald S, Vedtofte L, Skov-Jeppesen K, Deacon CF, Hartmann B, Vilsbgll T, et al. Glucose-dependent insulinotropic
polypeptideis apancreatic polypeptide secretagogue in humans. J Clin Endocrinol Metab 2020;105(3):dgz097 [FREE Full
text] [doi: 10.1210/clinem/dgz097] [Medline: 31665480]

9.  Florentin M, Kostapanos M S, Papazafiropoulou AK. Role of dipeptidyl peptidase 4 inhibitorsin the new eraof antidiabetic
treatment. World J Diabetes 2022;13(2):85-96 [FREE Full text] [doi: 10.4239/wjd.v13.i2.85] [Medline: 35211246]

10. MinT, Bain SC. Therole of tirzepatide, dual GIP and GLP-1 receptor agonist, in the management of type 2 diabetes:. the
SURPASSCclinical trials. Diabetes Ther 2021;12(1):143-157 [FREE Full text] [doi: 10.1007/s13300-020-00981-0] [Medline:
33325008]

11. Frias JP, Davies MJ, Rosenstack J, Pérez Manghi FC, Fernandez Landé L, Bergman BK, SURPASS-2 Investigators.
Tirzepatide versus semagl utide once weekly in patients with type 2 diabetes. N Engl J Med 2021;385(6):503-515 [FREE
Full text] [doi: 10.1056/NEJM 0a2107519] [Medline: 34170647]

12.  Ludvik B, Giorgino F, Jédar E, Frias JP, Fernandez Lando L, Brown K, et a. Once-weekly tirzepatide versus once-daily
insulin degludec as add-on to metformin with or without SGLT2 inhibitors in patients with type 2 diabetes (SURPASS-3):
arandomised, open-label, parallel-group, phase 3 trial. Lancet 2021;398(10300):583-598 [doi:
10.1016/S0140-6736(21)01443-4] [Medline: 34370970]

13.  Jungnik A, Arrubla Martinez J, Plum-Mdrschel L, Kapitza C, Lamers D, Thamer C, et al. Phase | studies of the safety,
tolerability, pharmacokinetics and pharmacodynamics of the dual glucagon receptor/glucagon-like peptide-1 receptor
agonist Bl 456906. Diabetes Obes Metab 2023;25(4):1011-1023 [FREE Full text] [doi: 10.1111/dom.14948] [Medline:
36527386]

14. DaviesMJ, Aroda VR, Collins BS, Gabbay RA, Green J, Maruthur NM, et al. Management of hyperglycaemiain type 2
diabetes, 2022. A consensus report by the American Diabetes Association (ADA) and the European Association for the
Study of Diabetes (EASD). Diabetologia 2022;65(12):1925-1966 [ FREE Full text] [doi: 10.1007/500125-022-05787-2]
[Medline: 36151309]

15. Lanzinger S, Schmid SM, Welp R, Zimmermann A, Fasching P, Wagner S, et a. Clinical inertia among patients with type
2 diabetes mellitus treated with DPP-4i and/or SGLT-2i. Diabetes Res Clin Pract 2018;146:162-171 [doi:
10.1016/j.diabres.2018.10.011] [Medline: 30367902]

https:/formative.,jmir.org/2023/1/e49115 JMIR Form Res 2023 | vol. 7| e49115 | p. 12
(page number not for citation purposes)

RenderX


https://jmir.org/api/download?alt_name=formative_v7i1e49115_app7.docx&filename=641ef61ba96200f16b0a1975fd8e1655.docx
https://jmir.org/api/download?alt_name=formative_v7i1e49115_app7.docx&filename=641ef61ba96200f16b0a1975fd8e1655.docx
https://jmir.org/api/download?alt_name=formative_v7i1e49115_app8.docx&filename=bbd26f949d217cb5dd7f8dd425fd7e26.docx
https://jmir.org/api/download?alt_name=formative_v7i1e49115_app8.docx&filename=bbd26f949d217cb5dd7f8dd425fd7e26.docx
https://jmir.org/api/download?alt_name=formative_v7i1e49115_app9.docx&filename=a76285a3a2d087fc6d717554d4e5983b.docx
https://jmir.org/api/download?alt_name=formative_v7i1e49115_app9.docx&filename=a76285a3a2d087fc6d717554d4e5983b.docx
https://diabetesatlas.org/atlas/tenth-edition/
https://onlinelibrary.wiley.com/doi/10.1002/dmrr.3042
http://dx.doi.org/10.1002/dmrr.3042
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29931823&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(21)01919-X
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34600604&dopt=Abstract
https://www.worldobesity.org/resources/resource-library/world-obesity-atlas-2022
https://www.worldobesity.org/resources/resource-library/world-obesity-atlas-2022
https://www.frontiersin.org/articles/10.3389/fendo.2022.838410/full
https://www.frontiersin.org/articles/10.3389/fendo.2022.838410/full
http://dx.doi.org/10.3389/fendo.2022.838410
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35299971&dopt=Abstract
http://dx.doi.org/10.1111/dom.13129
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29364588&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2212-8778(19)30913-5
http://dx.doi.org/10.1016/j.molmet.2019.09.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31767182&dopt=Abstract
https://academic.oup.com/jcem/article/105/3/e502/5607542
https://academic.oup.com/jcem/article/105/3/e502/5607542
http://dx.doi.org/10.1210/clinem/dgz097
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31665480&dopt=Abstract
https://www.wjgnet.com/1948-9358/full/v13/i2/85.htm
http://dx.doi.org/10.4239/wjd.v13.i2.85
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35211246&dopt=Abstract
https://link.springer.com/article/10.1007/s13300-020-00981-0
http://dx.doi.org/10.1007/s13300-020-00981-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33325008&dopt=Abstract
https://www.nejm.org/doi/10.1056/NEJMoa2107519
https://www.nejm.org/doi/10.1056/NEJMoa2107519
http://dx.doi.org/10.1056/NEJMoa2107519
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34170647&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(21)01443-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34370970&dopt=Abstract
https://dom-pubs.onlinelibrary.wiley.com/doi/10.1111/dom.14948
http://dx.doi.org/10.1111/dom.14948
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36527386&dopt=Abstract
https://link.springer.com/article/10.1007/s00125-022-05787-2
http://dx.doi.org/10.1007/s00125-022-05787-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36151309&dopt=Abstract
http://dx.doi.org/10.1016/j.diabres.2018.10.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30367902&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Okemah et d

16.

17.

18.

19.

20.

21

22.

23.

24,

25.

26.

27.

28.
29.

30.
31.

32.

33.

35.

36.

37.

Romeral, Diaz S, Sicras-Mainar A, Lépez-Simarro F, DillaT, ArtimeE, et a. Clinical inertiain poorly controlled type 2
diabetes mellitus patients with obesity: an observational retrospective study. Diabetes Ther 2020;11(2):437-451 [FREE
Full text] [doi: 10.1007/s13300-019-00745-5] [Medline: 31884573]

Okemah J, Peng J, Quifiones M. Addressing clinical inertiain type 2 diabetes mellitus: areview. Adv Ther
2018;35(11):1735-1745 [FREE Full text] [doi: 10.1007/s12325-018-0819-5] [Medline: 30374807]

Nanda S, Adusumalli J, Hurt RT, Ghosh K, Fischer KM, Hagenbrock MC, et al. Obesity management education needs
among general internists: a survey. J Prim Care Community Health 2021;12:21501327211013292 [FREE Full text] [doi:
10.1177/21501327211013292] [Medline: 33949233]

Phillips A, Beckwith A, Doherty Y, Grumitt J, Halloum H, Holmes P, et al. Invigorating diabetes health professional
education to meet service and individualised needs. iDEAL. 2020. URL : https://ideal diabetes.com/wp-content/upl oads/
2020/11/iDEAL -Invigorating-Diabetes-HCP-Education.pdf [accessed 2023-05-03]

Tan HQM, Chin YH, Ng CH, Liow Y, Devi MK, Khoo CM, et a. Multidisciplinary team approach to diabetes. An outlook
on providers and patients perspectives. Prim Care Diabetes 2020;14(5):545-551 [doi: 10.1016/j.pcd.2020.05.012] [Medline:
32591227]

Foster D, Sanchez-Collins S, Cheskin LJ. Multidisciplinary team-based obesity treatment in patients with diabetes: current
practices and the state of the science. Diabetes Spectr 2017;30(4):244-249 [EREE Full text] [doi: 10.2337/ds17-0045]
[Medline: 29151714]

ZhuJ, Chen M, Pang Y, Li S. Impact of lifestyle education for type 2 diabetesmellitus: protocol for arandomized controlled
trial. Medicine (Baltimore) 2021;100(1):e24208 [FREE Full text] [doi: 10.1097/M D.0000000000024208] [Medline:
33429812]

Powell RE, Zaccardi F, Beebe C, Chen XM, Crawford A, Cuddeback J, et al. Strategies for overcoming therapeutic inertia
in type 2 diabetes: a systematic review and meta-analysis. Diabetes Obes Metab 2021;23(9):2137-2154 [FREE Full text]
[doi: 10.1111/dom.14455] [Medline: 34180129]

Setia S, Tay JC, ChiaY C, Subramaniam K. Massive open online courses (MOOCS) for continuing medical education—why
and how? Adv Med Educ Pract 2019;10:805-812 [FREE Full text] [doi: 10.2147/AMEP.S219104] [Medline: 31572042]
Bin Mubayrik HF. Exploring adult learners' viewpoints and motivation regarding distance learning in medical education.
Adv Med Educ Pract 2020;11:139-146 [FREE Full text] [doi: 10.2147/AMEP.S231651] [Medline: 32110134]

Sibley JB. Meeting the future: how CME portfolios must change in the post-COVID era. JEur CME 2022;11(1):2058452
[FREE Full text] [doi: 10.1080/21614083.2022.2058452] [Medline: 35425665]

Dahiya S, Bernard A. Microlearning: the future of CPD/CME. J Eur CME 2021;10(1):2014048 [FREE Full text] [doi:
10.1080/21614083.2021.2014048] [Medline: 34925962]

touchEndocrinology. URL: https://touchendocrinol ogyime.org/ [accessed 2023-05-03]

Moore DE, Green JS, GallisHA. Achieving desired results and improved outcomes: integrating planning and assessment
throughout learning activities. J Contin Educ Health Prof 2009;29(1):1-15 [doi: 10.1002/chp.20001] [Medline: 19288562]
Tideman N. The single transferable vote. J Econ Perspect 1995;9(1):27-38 [FREE Full text] [doi: 10.1257/jep.9.1.27]
Rosenman R, Tennekoon V, Hill LG. Measuring biasin self-reported data. Int J Behav Healthc Res 2011;2(4):320-332
[doi: 10.1504/IIBHR.2011.043414] [Medline: 25383095]

Althubaiti A. Information biasin health research: definition, pitfalls, and adjustment methods. J Multidiscip Healthc
2016;9:211-217 [FREE Full text] [doi: 10.2147/JIMDH.S104807] [Medline: 27217764]

LuceroKS, Chen P. What do reinforcement and confidence haveto dowithit? A systematic pathway analysisof knowledge,
competence, confidence, and intention to change. J Eur CME 2020;9(1):1834759 [FREE Full text] [doi:
10.1080/21614083.2020.1834759] [Medline: 33133769]

Bergeron L, Décary S, Djade CD, Daniel SJ, Tremblay M, Rivest LP, et a. Factors associated with specialists intention
to adopt new behaviors after taking web-based continuing professional development courses: cross-sectional study. IMIR
Med Educ 2022;8(2):e34299 [FREE Full text] [doi: 10.2196/34299] [Medline: 35476039]

National diabetes statisticsreport 2020: estimates of diabetes and itsburden in the United States. U.S. Department of Health
and Human Services. Centersfor Disease Control and Prevention. URL : https.//www.cdc.gov/diabetes/pdfs/data/statistics/
national -diabetes-statistics-report.pdf [accessed 2023-05-03]

Harris SB, 1dzik S, Boasso A, Neunie SQ, Noble AD, Such HE, et al. The educational impact of web-based, faculty-led
continuing medical education programsin type 2 diabetes: a survey study to analyze changesin knowledge, competence,
and performance of health care professionals. IMIR Med Educ 2022;8(4):e40520 [FREE Full text] [doi: 10.2196/40520]
[Medline: 36102282]

AddalaA, Filipp SL, Figg LE, Anez-ZabalaC, Lal RA, GurkaMJ, Project ECHO Diabetes Research Team. Tele-education
model for primary care providers to advance diabetes equity: findings from project ECHO diabetes. Front Endocrinol
(Lausanne) 2022;13:1066521 [FREE Full text] [doi: 10.3389/fendo0.2022.1066521] [Medline: 36589850]

Abbreviations

CME: continuing medical education

https:/formative.,jmir.org/2023/1/e49115 JMIR Form Res 2023 | vol. 7| e49115 | p. 13

(page number not for citation purposes)


https://link.springer.com/article/10.1007/s13300-019-00745-5
https://link.springer.com/article/10.1007/s13300-019-00745-5
http://dx.doi.org/10.1007/s13300-019-00745-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31884573&dopt=Abstract
https://link.springer.com/article/10.1007/s12325-018-0819-5
http://dx.doi.org/10.1007/s12325-018-0819-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30374807&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/21501327211013292
http://dx.doi.org/10.1177/21501327211013292
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33949233&dopt=Abstract
https://idealdiabetes.com/wp-content/uploads/2020/11/iDEAL-Invigorating-Diabetes-HCP-Education.pdf
https://idealdiabetes.com/wp-content/uploads/2020/11/iDEAL-Invigorating-Diabetes-HCP-Education.pdf
http://dx.doi.org/10.1016/j.pcd.2020.05.012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32591227&dopt=Abstract
https://diabetesjournals.org/spectrum/article/30/4/244/32880/Multidisciplinary-Team-Based-Obesity-Treatment-in
http://dx.doi.org/10.2337/ds17-0045
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29151714&dopt=Abstract
https://journals.lww.com/md-journal/Fulltext/2021/01080/Impact_of_lifestyle_education_for_type_2_diabetes.88.aspx
http://dx.doi.org/10.1097/MD.0000000000024208
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33429812&dopt=Abstract
https://dom-pubs.onlinelibrary.wiley.com/doi/10.1111/dom.14455
http://dx.doi.org/10.1111/dom.14455
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34180129&dopt=Abstract
https://www.dovepress.com/massive-open-online-courses-moocs-for-continuing-medical-education-why-peer-reviewed-fulltext-article-AMEP
http://dx.doi.org/10.2147/AMEP.S219104
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31572042&dopt=Abstract
https://www.dovepress.com/exploring-adult-learners-viewpoints-and-motivation-regarding-distance-peer-reviewed-fulltext-article-AMEP
http://dx.doi.org/10.2147/AMEP.S231651
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32110134&dopt=Abstract
https://www.tandfonline.com/doi/full/10.1080/21614083.2022.2058452
http://dx.doi.org/10.1080/21614083.2022.2058452
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35425665&dopt=Abstract
https://www.tandfonline.com/doi/full/10.1080/21614083.2021.2014048
http://dx.doi.org/10.1080/21614083.2021.2014048
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34925962&dopt=Abstract
https://touchendocrinologyime.org/
http://dx.doi.org/10.1002/chp.20001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19288562&dopt=Abstract
https://pubs.aeaweb.org/doi/pdf/10.1257%2Fjep.9.1.27
http://dx.doi.org/10.1257/jep.9.1.27
http://dx.doi.org/10.1504/IJBHR.2011.043414
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25383095&dopt=Abstract
https://www.dovepress.com/information-bias-in-health-research-definition-pitfalls-and-adjustment-peer-reviewed-fulltext-article-JMDH
http://dx.doi.org/10.2147/JMDH.S104807
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27217764&dopt=Abstract
https://www.tandfonline.com/doi/full/10.1080/21614083.2020.1834759
http://dx.doi.org/10.1080/21614083.2020.1834759
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33133769&dopt=Abstract
https://mededu.jmir.org/2022/2/e34299/
http://dx.doi.org/10.2196/34299
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35476039&dopt=Abstract
https://www.cdc.gov/diabetes/pdfs/data/statistics/national-diabetes-statistics-report.pdf
https://www.cdc.gov/diabetes/pdfs/data/statistics/national-diabetes-statistics-report.pdf
https://mededu.jmir.org/2022/4/e40520/
http://dx.doi.org/10.2196/40520
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36102282&dopt=Abstract
https://www.frontiersin.org/articles/10.3389/fendo.2022.1066521/full
http://dx.doi.org/10.3389/fendo.2022.1066521
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36589850&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Okemah et d

DCES: diabetes care and education specialist
DPP-4: dipeptidyl peptidase-4

GIP: glucose-dependent insulinotropic polypeptide
GLP-1: glucagon-like peptide-1

HbAlc: hemoglobin Alc

HCP: health care professional

MDT: multidisciplinary team

RA: receptor agonist

SGLT2i: sodium-glucose cotransporter-2 inhibitor
T2D: type 2 diabetes
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