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Abstract

Background: Timely and effective dissemination of thelatest clinical evidenceto health care providersisessential for trandating
biomedi cal research into routine patient care. Online platforms offer unique opportunitiesfor dissemination of medical knowledge.

Objective: In this study, we report the profiles of health care providers participating in the New York State HIV-HCV-STD
Clinical Education Initiative online program and their evaluations of the online continuing professional development courses.

Methods: We compiled professional and personal background information of the clinicians who completed at least one online
course. We collected their self-reported program evaluation data with regard to the course content, format, knowledge increase,
and impact on clinical practice.

Results:  We recorded a total of 4363 completions of 88 online courses by 1976 unique clinicians during a 12-month study
period. The clinicians' background was diverse in terms of demographics, education levels, professional disciplines, practice
years, employment settings, caseloads, and clinical services. The evaluation of online courses was very positive
(usefulness/relevance, 91.08%; easy comprehension, 89.09%; knowledgeable trainer, 92.00%; appropriate format, 84.35%;
knowledge increase, 48.52%; intention to use knowledge, 85.26%; and plan to change practice, 21.98%). Comparison with the
reference data indicated that the online program successfully reached out to the primary care communities. Both the younger
generation and the senior health care providers were attracted to the online program. High-quality multimediaresources, flexibility
of access, ease of use, and provision of continuing professional devel opment credits contributed to theinitial success of thisonline
clinical education program.

Conclusions: We have successfully characterized a diverse group of clinicians participating in a statewide online continuing
professional development program. The evaluation has shown effective use of online resources to disseminate clinical evidence
on HIV, hepatitis C virus, and sexually transmitted disease to primary care clinicians.

(IMIR Med Educ 2019;5(1):€10722) doi: 10.2196/10722
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research into routine patient care [1]. Dissemination and
implementation science has become a priority of the national
health research agenda in the United States [2] and been
advocated by researchers in other countries [3-5]. With the
development of information and communication technologies,
online platforms offer unique opportunities for medical

Introduction

Background

Timely and effective dissemination of thelatest clinical evidence
to health care providersis essential for translating biomedical
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knowledge dissemination, owing to advantages such as wide
availability, rapid outreach, flexibility in resource access and
use, and cost efficiency [6-8].

Since 2008, the New York State Clinical Education Initiative
(CElI) program has devel oped hundreds of multimedialearning
modules, online continuing medical education (CME) and
continuing nursing education (CNE) courses, interactive case
simulation tools, and other online resources [9-10]. These
resources have been disseminated to tens of thousands of health
care providers from more than 170 countries [11-12]. In this
study, we report the profiles of health care providers
participating in the CEl online education program and their
evaluations of the online CME/CNE courses. Aspart of alarger
initiative for dissemination of clinical evidence through
integrated technologies, the data presented here provide
important information about the participating clinicians aswell
as their assessment of the content, format, effectiveness, and
impact of a specific category of online resources. The results
from this study will guide future research on targeting
interprofessional audiences and specific approaches of online
resource development for more effective knowledge
dissemination.

Dissemination of Clinical Evidence Through
I nformation Technology

Previous research found that the traditional methods for
dissemination of clinical evidenceto health care providerswere
mostly ineffective [13]. Limitations of traditional approaches
included difficulty in outreaching to geographically remote
areas [7], concerns from health care providers regarding the
inflexibility of access and the associated costs[8], and variations
in fidelity for information delivery [14].

Early initiativesto useinformation technology for dissemination
research generated mixed results [15,16]. With the wide use
and acceptance of theinternet and digital media, studiesin recent
years showed more effective application of online platformsfor
dissemination of medical knowledge to clinicians, including
improvement in usefulness of information, satisfaction to format
and learning environment, increase of knowledge and skills,
and intention to use knowledge in practice [17-20]. Many of
these dissemination initiatives had associated continuing
professional development credits, which proved an important
incentive to health care providers [21]. However, most of the
reported findings were from pilot studies with a small sample
of participating clinicians (typicaly in a single hedth
profession), involving only one or a few clinical topics and a
limited number of learning modules. Few studies assessed the
profiles of the participating clinicians. Here we report a study
of a large-scale, statewide online clinical education program
for a variety of health care professionals on a comprehensive
set of clinical topics related to HIV, hepatitis C virus (HCV),
and other sexually transmitted diseases (STDs). Our study
focused on the personal and professiona profiles of the
participating clinicians and their assessment of the online CEl
CME/CNE courses from the perspectives of content, format,
knowledge increase, and impact on clinical practice.
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Clinical Researchin HIV, Viral HepatitisC, and Other
Sexually Transmitted Diseases

The HIV pandemic has been a serious threat to global public
health for decades. According to the Joint United Nations
Programme on HIV/AIDS, there were 1.8 million new
diagnoses, 1 million deaths, and 36.7 million peopleliving with
HIV worldwide in 2016 [22]. In the United States, the Centers
for Disease Control and Prevention (CDC) estimated that 1.1
million people were living with HIV and 39,782 individuals
were newly diagnosed in 2015 [23]. Although we have made
significant progress in treatment and prevention after decades’
fight against HIV [24-25], the scale and severity of the problem
are still daunting.

In recent years, HCV aso has increasingly become a major
concern of public health. CDC estimated 33,900 acute HCV
cases in 2015 and 3.5 million people with chronic HCV in the
United States [26]. HIV and HCV co-infection is frequently
seen, as are co-infections of HIV and other STDs[27-28]. The
total medical costsassociated with the diagnosis, treatment, and
prevention of STDs were estimated to be US $16 billion per
annum [29].

HIV research has advanced very rapidly since the 1990s, with
many completed and ongoing clinical trials on treatment,
prevention, and behavioral intervention [30]. More than 100
clinical practice guidelines have been devel oped over the years
[31]. On average, thereisanew or updated guideline every few
months. Recent advances in HCV medications have made the
treatment shorter, less difficult to tolerate, and more effective
[32]. With the frequently updated clinical evidence, effective
dissemination of the latest medical knowledge to community
health care providers working on the frontline to fight HIV,
HCV, and other STDs has become an essential requirement.

New York State HIV-HCV-STD Clinical Education
Initiative

The CEI program [33] is sponsored by the New York State
Department of Health, with additional support from other
federal, regional, and local resources. It started in 1993 as a
traditional, in-person continuing medical professional education
program focusing on HIV. The target audience of the CEl
program is primary care clinicians such as physicians, nurses,
nurse practitioners, case managers, and social workers, who are
currently providing or planto provide careto HIV patients. The
program aimsto increase access and quality of HIV care, expand
the base of clinicianswho can effectively manage HIV patients,
disseminate thelatest clinical guidelines, and foster partnerships
between community-based care providers and HIV specialists.
Over the years, the CEl in-person program has successfully
trained thousands of clinicians.

To leverage the latest devel opment in information technol ogies
and to explore the opportunities offered by the widely used
digital platforms, weinitiated the CEI online program in 2008.
We collaborated with domain experts across the nation and
developed a large repository of online resources, including
hundreds of multimedia learning modules, online CME/CNE
courses (thefocus of thisstudy), and guideline-driven interactive
case s mulation tools[9-10,34]. We disseminated these resources
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through multiple channels, including a main website, amobile
website, mobile apps, online social networks, rich site summary
feeds, and email newsletters [11-12,35-36]. Over a period of 6
years since its launch, the CEl website has recorded nearly
200,000 visit sessions and 1 million pageviews by audiences
from over 170 countries around the world. The various CEl
mobile apps have been downloaded 10,000 times. Since 2013,
the program scope has expanded to include HCV and other
STDsto addressthe emerging challengesin thefield. By 2015,
the program had 5000 registered clinician users. The CEI
websiteis now consistently ranked by Google and other search
enginesasatop sitefor HIV, HCV, and STD clinical education.

Methods

To compile the clinicians' profiles and their evaluations of the
CEIl online CME/CNE courses, we queried the CEl Student
Portal and obtained data of: (1) all clinicians who successfully
completed at least one online CM E/CNE course from November
2014 through October 2015; and (2) their evaluations of all
completed online CME/CNE courses during this period. The
CEl Student Portal is a centralized system to manage clinician
students, online courses, and program evaluations. A clinician
user can sign up for the student portal at any time. As part of
theregistration, clinicians need to providetheir personal (contact
information, demographics, and education levels) and
professional (clinical discipline, employment setting, practice
years, patient caseload, and clinical services) background
information. When taking an online CME/CNE course, a
clinician must compl ete watching the multimediamaterialsand
pass a short exam to test his/her knowledge related to the topics
covered by the course. After completion of each online
CME/CNE course, the clinician student must provide an
evaluation with self-reported data on: (1) usefulness/relevance
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of the information presented in the course; (2) ease of
comprehension; (3) knowledge of thetrainer; (4) appropriateness
of the onlinetraining format; (5) knowledgelevel onthe course
topic before and after the training; (6) intention to utilize the
learned knowledge; and (7) plan to change practice after the
training. Here, for items (1), (2), (3), and (6), we used a
five-point Likert-scale measure (strongly agree, agree, neutral,
disagree, and strongly disagree), and the responses were further
grouped into positive (strongly agree and agree) and nonpositive
(neutral, disagree, and strongly disagree) responses for data
analyses. For item (5), we used five discrete levels to indicate
aclinician’s knowledge on a specific training topic (novice, not
very knowledgeable, knowledgeable, very knowledgeable, and
expert) before and after the training, and then calculated the
difference (at least one level increase vs no increase) for data
analyses. In addition to these structured questions for course
evaluation, clinicians can provide free-text comments on their
experiences of the CEIl online training program. Once the
evaluation is completed, the CME/CNE credits associated with
an online course are immediately awarded. At any time, the
clinician student can review and print the CME/CNE certificate.
Partial screenshots of the CEl Student Portal to collect course
evaluation and student profile data are shown in Figures 1 and
2.

For dataanalyses, we categorized the online CME/CNE courses
based on a custom-developed domain ontology of
HIV-HCV-STD clinical topics [9]. We then profiled all
clinicians' backgrounds and computed their evaluations of the
online CME/CNE courses with the seven measures discussed
above. As the last step, we reviewed the themes from the
free-text comments to capture additional feedback for the CEI
online training program. This study was approved by the
University of Rochester Research Subjects Review Board and
Arizona State University Ingtitutional Review Board.
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Figurel. A partia screenshot of the Clinical Education Initiative Student Portal to collect course evaluation data.
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Figure 2. A partial screenshot of the Clinical Education Initiative Student Portal to collect student profile data.
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Results

Werecorded atotal of 4363 completionsof 88 online CME/CNE
courses by 1976 unique clinicians during the study period.
Among these clinicians, 1333 (67.46%) were female, 1103
(55.82%) were white, 492 (24.90%) were African American,
128 (6.48%) were Asian, and 436 (22.06%) were Hispanic. In
terms of the clinicians’ education level, 308 (15.59%) held a
doctoral degree and 486 (24.60%) held a master’s degree. The
details of theclinicians' demographics and education levelsare
shown in Table 1.

The top categories of the recorded primary professional
discipline were physician (n=257, 13.01%), nurse (n=229,
11.59%), case/care manager (n=219, 11.08%), nurse practitioner
(n=148, 7.49%), and socia worker (n=148, 7.49%). Regarding
the practice years in the primary professional discipline, 124
(6.28%) indicated more than 30 years of experience, 224
(11.34%) between 21 and 30 years, 402 (20.34%) between 11
and 20 years, and 1182 (59.82%) 10 yearsor less. For clinicians
employment setting, the top categories recorded were
community health center (n=379, 19.18%), hospital/hospital

http://mededu.jmir.org/2019/1/e10722/
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clinic (n=350, 17.71%), state/local health department/clinic
(n=190, 9.62%), private/group practice (n=169, 8.55%),
managed care organization (127, 6.43%), and professional
organization (n=108, 5.47%). Among these, 1257 (63.61%)
were in urban settings, 439 (22.22%) were in the suburbs, and
280 (14.17%) were in rura areas. Details of the clinicians
primary professional disciplines, years in practice, and
employment settings are provided in Table 2.

For the caseload, 171 (8.65%) clinicians reported seeing more
than 100 HIV patients per month, 82 (4.15%) reported seeing
more than 100 HCV patients per month, and 108 (5.47%)
reported seeing more than 100 STD patients per month. The
caseload category of 1-10 patients per month recorded the largest
number of clinicians (n=515, 26.06% for HIV; n=466, 23.58%
for HCV; and n=454, 22.98% for STD). Thetop clinical services
provided for HIV patients were risk reduction intervention
(n=617, 31.22%), case management (n=456, 23.08%), and HIV
screening/testing (n=447, 22.62%). The top services for HCV
patientswererisk reduction intervention (n=538, 27.23%), HCV
screening/testing (n=381, 19.28%), and HCV treatment (n=179,
9.06%). The most popular services for STD patients were risk
reduction intervention (=623, 31.53%), STD screening/testing
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(n=359, 18.17%), and STD treatment (n=289, 14.63%). The
details of the clinicians' caseloads and clinical services are
provided in Table 3.

Regarding the number of online CME/CNE courses taken by
the health care providers, 1454 (73.58%) clinicians completed
only one course, 182 (9.21%) completed two, and the remaining
340 (17.21%) clinicians completed three or more. Excluding a
CEl staff who worked as a system tester, the largest recorded
number of online CME/CNE courses completed by a single
clinician was 47, and the average number of courses taken was
2.17.

As a measurement of course popularity, we recorded a list of
courses with the most numbers of completions. The top three
on the list were: (1) HIV/AIDS Confidentiality Law Overview,
with 1379 completions; (2) Street Drugs & HIV, with 195
completions; and (3) STD-HIV Inter-Relationship, with 158

Table 1. Participating clinicians’ demographics and education levels.

Wang & Abrams

completions. A complete list of the top 20 most popular online
CME/CNE coursesis shown in Table 4.

In terms of course evaluation, the overall responses from the
clinicianswere very positive. With the 4363 compl eted courses,
3974 responses (91.08%) indicated that the information
presented was useful and relevant, 3887 (89.09%) indicated that
the course was easy to comprehend, 4014 (92.00%) indicated
that the trai ner was knowledgeabl e, and 3680 (84.35%) indicated
that the online training format was appropriate. With regard to
the impact of the online training, 2117 of the 4363 responses
(48.52%) indicated at least one level increase in knowledge,
3720 (85.26%) indicated intention to use the learned knowledge,
and 959 (21.98%) indicated a plan to change clinical practice.
Excluding those who did not provide direct patient services at
the time, 39.43% (959/2432) of those who responded planned
to change their clinical practice after the training. A summary
of the course evaluation data is shown in Table 5.

Characteristics n (%)
Gender
Male 632 (31.98)
Female 1333 (67.46)
Transgender - male to female 4 (0.20)
Transgender - female to male 7(0.35)
Racial background
American Indian or Alaska Native 20(1.01)
Asian 128 (6.48)
Black or African American 492 (24.90)
Native Hawaiian or Pacific |slander 7(0.35)
White 1103 (55.82)
Other 226 (11.44)
Ethnic background
Hispanic/Latino 436 (22.06)
Not Hispanic/Latino 1540 (77.94)
Highest level of education
Doctoral degree 308 (15.59)
Master degree 486 (24.60)
Bachelor degree 575 (29.10)
College coursework 315 (15.94)
High school diploma 153 (7.74)
Other 139 (7.03)
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Table 2. Participating clinicians' primary professional disciplines, yearsin practice, and employment settings.

Characteristics n (%)
Primary professional discipline/occupation
Case/care manager 219 (11.08)
Counselor 95 (40.81)
Dental hygienist 2(0.10)
Dentist 9(0.46)
Health educator 80 (4.05)
Health profession student/trainee 56 (2.83)
Health program administrator/coordinator 97 (4.91)
L ab manager/technician 5(0.25)
Medical/dental assistant 22 (1.12)
Nurse 229 (11.59)
Nurse practitioner 148 (7.49)
Nutritionist/dietician 11 (0.56)
Pharmacist 25(1.27)
Pharmacy technician 8 (0.40)
Physician 257 (13.01)
Physician assistant 27 (1.37)
Psychiatrist 2(0.10)
Psychologist 8 (0.40)
Public health professional 74 (3.74)
Social worker 148 (7.49)
Therapist/interventionist 8 (0.40)
Other 446 (22.57)
Yearsin primary profession/occupation
>30 years 124 (6.28)
21-30 years 224 (11.34)
11-20 years 402 (20.34)
0-10 years 1182 (59.82)
Unknown 44 (2.23)
Employment setting
Community health center 379 (19.18)
Hospital/hospital clinic 350 (17.71)
Emergency department 15 (0.76)
Private practice/group practice 169 (8.55)
Dental clinic 10 (0.51)
Managed care organization 127 (6.43)
Professional organization 108 (5.47)
Mental health center/program 75 (3.80)
Nursing/chronic care facility 44 (2.23)
Substance use center/program 16 (0.82)
Retail/commercial pharmacy 12 (0.61)
State/local health department/clinic 190 (9.62)

http://mededu.jmir.org/2019/1/e10722/

RenderX

JMIR Med Educ 2019 | vol. 5| iss. 1| e10722 | p. 7
(page number not for citation purposes)


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

JMIR MEDICAL EDUCATION Wang & Abrams
Characteristics n (%)
Correctional facility 19 (0.96)
School/college-based clinic 25(1.27)
Military/veterans affairs 7(0.35)
Not employed 54 (2.73)
Other 376 (19.03)
L ocation of primary employment setting
Rural 280 (14.17)
Suburban 439 (22.22)
Urban 1257 (63.61)

A total of 288 comments from the clinicians were collected
during the study period. Review and analysis of these comments
excluded 156 invalid or meaningless responses. For the
remaining 132 comments, wefurther categorized them into five
themes: information/content, format, trainer, technical issues,
and general positive feedback, with 4 belonging to two separate
themes. Among these, 39 indicated that the clinicians learned
alot from the presentation and found it very informative. For
example, a comment under this theme was “the information is
useful for updating agency policy,” indicating that the clinician
planned to utilize the learned information in their facility. The

http://mededu.jmir.org/2019/1/e10722/
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53 general positive feedbacks such as“| like it” and “excellent
program” only expressed clinicians overall positive experiences
but without details. Additiona positive commentswere recorded
on knowledgeable trainer (n=3) and appropriate online format
(n=1). We recorded 25 comments about technical issues
encountered by the clinicians, for example, “video was cut off
a 40 minutes mid-sentence” Other negative comments
included challenging materialsor other information issues (n=4),
problem with the trainer (n=5), and request for improvement
of the format (n=6).
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Table 3. Participating clinicians’ caseloads and clinical services.

Characteristics n (%)

Number of patients per month - HIV/AIDS

0 778 (39.37)
1-10 515 (26.06)
11-20 127 (6.43)
21-40 146 (7.39)
41-60 117 (5.92)
61-100 122 (6.17)
>100 171 (8.65)
Number of patients per month - HCV?
0 1071 (54.20)
1-10 466 (23.58)
11-20 127 (6.43)
21-40 109 (5.52)
41-60 70 (3.54)
61-100 51 (2.58)
>100 82 (4.15)
Number of patients per month - STDP
0 1019 (51.57)
1-10 454 (22.98)
11-20 146 (7.39)
21-40 104 (5.26)
41-60 85 (4.30)
61-100 60 (3.04)
>100 108 (5.47)
Clinical services- HIV/AIDS
Adherence counseling 340 (17.21)
Case management 456 (23.08)
M edication management 300 (15.18)
Postexposure prophylaxis 191 (9.67)
Pre-exposure prophylaxis 234 (11.84)
HIV screening/testing 447 (22.62)
Mental health management 237 (11.99)
Partner services 180 (9.11)
Peer education 282 (14.27)
Resistance testing 163 (8.25)
Risk reduction intervention 617 (31.22)
Screening for opportunistic infections 141 (7.14)
Other 162 (8.20)
None 824 (41.70)
Clinical services- HCV
HCV screening/testing 381 (19.28)
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Characteristics n (%)
HCV treatment 179 (9.06)
Risk reduction intervention 538 (27.23)
Other 94 (4.76)
None 1175 (59.46)

Clinical services- STD

Partner services 190 (9.62)
Physical assessment 217 (10.98)
Risk reduction intervention 623 (31.53)
Screening/testing 359 (18.17)
Treatment 289 (14.63)
Vaccination 200 (10.12)
Other 96 (4.86)
None 1119 (56.63)

3HCV: hepatitis C virus.
bsTD: sexually transmitted disease.

Table 4. Thetop 20 most popular online continuing medical education/continuing nursing education courses.

Course Completions, n (%)
HIV/AIDS Confidentiality Law Overview 1379 (31.61)
Street Drugs & HIV 195 (4.47)
STD®HIV Inter-Relationship 158 (3.62)
The Clinical Diagnosis and Treatment of Gonorrhea, Chlamydia, and Genital Herpes 114 (2.61)
Sexual Assault Evaluation: What Health Professionals Need to Know 101 (2.31)
HIV Pre-Exposure Prophylaxisin the Real World 92 (2.11)
HIV and Aging 90 (2.06)
The Clinical Diagnosis and Treatment of Syphilis 84 (1.93)
Diagnosis and Treatment of Acute HIV: A Stitch in Time? 77 (1.76)
Smoking Cessation in the HIV Patient 70 (1.60)
HIV Prevention and Care in Transgender People 65 (1.49)
Vaginitis 61 (1.40)
Advances in the Treatment and Prevention of HIV Infection: CROIP 2015, Focus on ART® 60 (1.38)
HIV Sexual Networks: Transmission Dynamics, and Drug Resistance 59 (1.35)
The Patient Protection and Affordable Care Act: What It Means to Patients 56 (1.28)
Drug-drug Interactionsin HIV and HcvYinan Aging Population 55(1.26)
Management of HIV/HCV Co-infection in 2014: Cure for All? 55 (1.26)
The Good, the Bad and the Ugly of Inflammation in HIV Infection 53(1.21)
Clinical Management of Alcohol Use & Abuse in HIV-Infected Patients 50 (1.15)
What Is It with HIV-2? 48 (1.10)

8STD: sexually transmitted disease.

BCROI: Conference on Retroviruses and Opportunistic Infections.

CART: antiretroviral therapy.

dHev: hepatitis C virus.
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Table5. Clinicians' evaluation of the online continuing medical education/continuing nursing education courses.

Measures and responses n (%)

Information useful and relevant (n=4363)

Positive 3974 (91.08)
Strongly agree 2358 (54.05)
Agree 1616 (37.04)

Nonpositive 389 (8.92)
Neutral 339 (7.77)
Disagree 19 (0.44)
Strongly disagree 15(0.34)
Not applicable 16 (0.37)

Easy to comprehend (n=4363)

Positive 3887 (89.09)
Strongly agree 2190 (50.19)
Agree 1697 (38.90)

Nonpositive 476 (10.91)
Neutral 420 (9.63)
Disagree 34 (0.78)
Strongly disagree 13 (0.30)
Not applicable 9(0.21)

Knowledgeabletrainer (n=4363)

Positive 4014 (92.00)
Strongly agree 2495 (57.19)
Agree 1519 (34.82)

Nonpositive 349 (8.00)
Neutral 304 (6.97)
Disagree 16 (0.37)
Strongly disagree 11 (0.25)
Not applicable 18 (0.41)

Format appropriate (n=4363)

Positive 3680 (84.35)
Format appropriate, no change needed 3680 (84.35)

Nonpositive 683 (15.65)
| would like the following format changes 683 (15.65)

Include more case-based presentations (n=683) 382 (55.93)
Add breakouts for subtopics (n=683) 96 (14.06)
Increase interactions with attendees (n=683) 112 (16.40)
Schedule more time for Q& A (n=683) 61 (8.93)

Intend to use knowledge (n=4363)

Positive 3720 (85.26)
Strongly agree 2155 (49.39)
Agree 1565 (35.87)
Nonpositive 643 (14.74)
Neutral 440 (10.08)
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Measures and responses n (%)
Disagree 15 (0.34)
Strongly disagree 16 (0.37)
Not applicable 172 (3.94)

Change of knowledge level after thetraining (n=4363)

Positive 2117 (48.52)

4 28 (0.64)

3 35 (0.80)

2 422 (9.67)

1 1632 (37.41)

Nonpositive 2246 (51.48)

0 2160 (49.51)

-1 68 (1.56)

-2 13 (0.30)

-3 3(0.07)

-4 2(0.05)

Will change practice (n=4363)

Positive 959 (21.98)

I will make the following changes to my practice 959 (21.98)
Create/revise protocols or policies (n=959) 448 (46.72)
Create/revise procedures in my practice (n=959) 232 (24.19)
Change the management of my patients (n=959) 187 (19.50)

Nonpositive 3404 (78.02)

I will not make changesto practice because 1473 (33.76)
Thistraining validated my current practice (n=1473) 415 (28.17)
Other reasons (n=1473) 1289 (87.51)

Not applicable - no current patient service 1931 (44.26)

Discussion

In this study, for the first time, we reported a detailed profile
of health care professionals participating in a statewide online
HIV-HCV-STD knowledge dissemination program. Although
there were limited reference data, we had a few interesting
findings. First, compared to the data of general health care
workforce in New York State [37], the proportion of the CEl
program participantsworking in nonhospital community settings
was much higher (82% vs 58%). Comparison to the data of
active registered nurse in New York State [38] showed similar
results (82% vs 29%). These data demonstrated that the CEl
online program successfully reached out to the primary care
communities, as defined by its missions. Second, 14% of the
CEl program participants were from rural areas, similar to the
active registered nurse data in New York State (14%) [38].
Further research is required to assess the detailed geographical
distribution of the participants and the potential changes over
time. Third, the demographics of the CEl program participants
indicated a dightly more racially/ethnically diversified
workforce (56% white, 25% black, 6% Asian, and 22%
Hispanic) as compared to the data of active registered nurses

http://mededu.jmir.org/2019/1/e10722/

in New York State (61% white, 18% black, 12% Asian, and 6%
Hispanic) [38]. This perhaps refl ected the higher incidence and
prevalence of HIV, HCV, and STD infectionsin minority groups
and therefore the need for more racial/ethnic diversity in health
care provider teams. Future research isrequired to explorerace
and ethnicity as co-variates for clinician’s course evaluation.

To relieve the potential concern on privacy, we did not collect
CEl participant’sdate of birth. Instead, we used years of practice
as an aternative measure, which we believed could roughly
estimate a health care provider’'s age in most cases. The data
showed that amajority (60%) of the CEIl audience had 10 years
or less of experiencein practice. Thisresult was consistent with
previousfinding that an online program tended to attract younger
clinicians [14]. In addition, 18% of clinicians in the program
had more than 20 years of working experience, indicating that
this group of health care providers was actively engaged in the
CEl online program.

Similar to a previous pilot study [39], we recorded data of
cliniciansfrom avariety of professional disciplines participating
in the CEIl online program. As increasingly recognized and
advocated by the research community [40], theinterprofessional
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approach for knowledge dissemination defined another
contribution of our study. Related to that, we identified a
comprehensive set of clinical services provided by the
professionals participating in the CEl online program. Future
research is required to assess potential interactions among
professional disciplines, clinical services, training topics, and
course evaluations.

With regard to caseload, our data indicated a wide range of
distribution, from 0 to 100+ HIV, HCV, and STD patients per
month. The largest category of the participating clinicians had
1-10 patients per month, atypical scenario in the primary care
setting. It isinteresting to note that 4%-9% of the clinicians had
100+ patients per month, indicating that the CEI online program
also attracted HIV, HCV, and STD specialists, as suggested by
anecdotal evidence. In addition, 39%-54% of the clinicians had
no patients at the time—they likely were those: (1) in the HIV,
HCV, and STD clinical care and public health teams but with
no direct interactions with patients; or (2) new practitioners
preparing to engage in HIV, HCV, and STD patient care.

According to the Accreditation Council for Continuing Medical
Education 2015 Annua Report, there were close to 37,000
enduring internet material activities that provided more than
74,000 hours of instruction to 4.8 million physicians and over
6.8 million other learners [41]. Nevertheless, just posting
materials onlinefor reading is not enough. Studies showed that
multimedia materials and interactivity would increase the
satisfaction of health care professionals for their participations
in online learning [42]. Other important factors used by
clinicians in the selection of an online course included the
quality of content, flexibility of access, ease of use, and
convenience of obtaining continuing professional devel opment
credits[42]. We believe that effectively addressing these issues
has led to the initial success of the CEIl online program.

The data from a recent national survey called for a centra
repository for listing educational opportunities and tracking
continuing education credits [43]. Nonetheless, another study
found that online materials from open public sources such as
YouTube had overall low quality [44]. A large repository of
centrally managed, high-quality online courses with a student
portal to track the progress of learning and CME/CNE credits
islikely an important contributing factor for the success of the
CEl online program in engaging acore group of clinicians. Our
data showed that this core group of clinicians kept coming back
to the CEI online program to take new courses.

This study has a few limitations. First, we focused only on a
specific category of online resource, multimedia CME/CNE
course, while many other types of resources such as case
simulation, InfoButton, and clinical decision support could also
be leveraged for dissemination of clinical evidence [20,43,45].

Wang & Abrams

As advocated by others, multi-faceted interventions will likely
be more effective for knowledge dissemination [20]. The CEl
online program has already developed a few other types of
resources and communication channels[9-11]. Future research
isrequired to assessthe effectiveness to use multiple categories
of online resources for knowledge dissemination. Second, this
research was based on a cross-sectional descriptive study design
without comparative groups (except for the measure of
clinicians knowledge level, which involved a before-after
comparison). Future research is required to compare the
effectiveness of the interventions delivered through the online
resources with specific types of controlsin order to demonstrate
that the benefits of online courses outweigh the disadvantages
[42-43]. Third, we relied on self-reported data [46] to measure
clinicians' satisfaction on content, format, knowledge change,
and potential improvement in clinical practice. Given that CEI
is a statewide program, this is perhaps the best we could do.
Future research should include direct measures on health care
processes and patient outcomes [47]. Finally, since the CEl
online program was newly developed at the time, there were
still technical issues (as shown in the clinicians' comments)
during the study period. The CEl program staff were actively
working to address those issues found by the clinician students.
Ideally, a system should be frozen during evaluation [48].
However, considering a large program such as CEl that serves
thousands of clinicians, it isunrealistic to freeze the system and
ignoretheidentified issuesfor along study period. Wetherefore
decided to evaluate the system along the normal process of
system maintenance, which reflected the real status of its
performance.

In conclusion, we have successfully characterized the profiles
of clinicians participating in the New York State CEl online
CME/CNE program for dissemination of the latest HIV, HCV,
and STD clinical evidence. We have identified a diverse group
of health care providersin terms of the demographics, education
levels, professional disciplines, practice years, employment
settings, caseloads, and clinical services. The participating
clinicians' evaluation of the CEl online CME/CNE courseswas
very positive with regard to the content, format, and knowledge
increase. A significant portion of the participating clinicians
planned to adopt the learned knowledge and skills in their
practice. Theseinitial set of evaluation data have demonstrated
the effectiveness of using online resourcesfor dissemination of
HIV, HCV, and STD clinical evidence to primary care
clinicians. Future research is required: (1) to assess the
effectiveness of knowledge dissemination with multiple types
of online resources and using direct measures on health care
processes and patient outcomes; (2) to examinethe comparative
effectiveness with control groups, and (3) to analyze the
co-variates through development of a predictive model for
effective online training.

Acknowledgments

Thiswork is supported by the Agency for Healthcare Research and Quality (AHRQ) through grant R24 HS022057 and by the
New York State Department of Health AIDS Institute through contracts C023557, C024882, and C029086. The content is solely
the responsibility of the authors and does not necessarily represent the official views of the sponsors. We would like to thank:
(1) SelinaLiandafor her participation in analyses of the text comments; (2) the Clinical Education Initiative staff Amneris Luque,
Xuan Hung Le, Terry Doll, Matthew Bernhardt, and Monica Barbosu for their contributions to the program; and (3) AHRQ and

http://mededu.jmir.org/2019/1/e10722/

JMIR Med Educ 2019 | val. 5 | iss. 1| e10722 | p. 13
(page number not for citation purposes)


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

JMIR MEDICAL EDUCATION Wang & Abrams

New York State program officers Marian James, Beatrice Aladin, Cheryl Smith, Howard Lavigne, Lyn Stevens, and Bruce Agins
for their support. DW was affiliated with the University of Rochester at the start of this study and continued the work after he
moved to Arizona State University.

Conflictsof Interest
None declared.

References

1.  Morrato EH, Concannon TW, Meissner B, Shah ND, Turner BJ. Dissemination and implementation of comparative
effectiveness evidence: key informant interviews with Clinical and Translational Science Award institutions. J Comp Eff
Res 2013 Mar;2(2):185-194 [FREE Full text] [doi: 10.2217/cer.13.10] [Medline: 24236560]

2. Zerhouni EA. Trandational and clinical science--time for anew vision. N Engl JMed 2005 Oct 13;353(15):1621-1623.
[doi: 10.1056/NEIMsb053723] [Medline: 16221788]

3. Straus SE, Tetroe J, Graham ID. Knowledge trandlation: what it is and what it isn't. In: Knowledge Trandation in Health
Care: Moving from Evidence to Practice. Hoboken, NJ: Wiley, John & Sons, Incorporated; 2013.

4. Levinson W, Kallewaard M, Bhatia RS, Wolfson D, Shortt S, Kerr EA, et a. 'Choosing Wisely': a growing international
campaign. BMJ Qual Saf 2015 Feb;24(2):167-174. [doi: 10.1136/bmjgs-2014-003821] [Medline: 25552584]

5.  Duckett SJ, Breadon P, Romanes D. |dentifying and acting on potentially inappropriate care. Med J Aust 2015 Aug
17,203(4):183e.1-183e.6. [Medline; 26268287]

6.  Buxton EC. Pharmacists perception of synchronous versus asynchronous distance learning for continuing education
programs. Am J Pharm Educ 2014 Feb 12;78(1):8 [FREE Full text] [doi: 10.5688/ajpe7818] [Medline: 24558276]

7.  Bell M, MacDougall K. Adapting online learning for Canada's Northern public health workforce. Int J Circumpolar Health
2013;72 [FREE Full text] [doi: 10.3402/ijch.v72i0.21345] [Medline: 23971012]

8. Sewetnyk TM, Filmore K, VonBacho S, Cole R, Miterko C, Smith C, et al. Comparison of Online and Traditional Basic
Life Support Renewal Training Methods for Registered Professional Nurses. J Nurses Prof Dev 2015;31(6):E1-10. [doi:
10.1097/NND.0000000000000201] [Medline: 26580468]

9.  Wang D, Le XH, Luque A. Development of digital repositories of multimedia learning modules and interactive case
simulation toolsfor astatewideclinical education program. 2014 Presented at: Proc 6th Internationa Workshop on Knowledge
Representation for Health-Care (KR4HC-2014); 2014; Vienna, Austria p. 145-151.

10. LeXH, LuqueAE, Wang D. Assessing the usage of aguideline-driven interactive case simulation tool for insomniascreening
and treatment in an HIV clinical education program. Stud Health Technol Inform 2013;192:323-327. [Medline: 23920569]

11. WangD, LeXH, Luque AE. Identifying Effective Approachesfor Dissemination of Clinical Evidence--Correlation Analyses
on Promotional Activitiesand Usage of aGuideline-Driven Interactive Case Simulation Tool in a Statewide HIV-HCV-STD
Clinical Education Program. Stud Health Technol Inform 2015;216:515-519. [Medline: 26262104]

12.  Wang D. Development and evaluation of a statewide HIV-HCV-STD online clinical education program for primary care
providers. In: Shachak A, Borycki E, Reis PS, editors. Health Professionals’ Education in the Age of Clinical Information
Systems, Mobile Computing and Social Networks. Cambridge, MA: Academic Press; 2017:371-397.

13. Grudniewicz A, Kealy R, Rodseth RN, Hamid J, Rudoler D, Straus SE. What is the effectiveness of printed educational
materials on primary care physician knowledge, behaviour, and patient outcomes: a systematic review and meta-analyses.
Implement Sci 2015 Dec 01;10:164 [FREE Full text] [doi: 10.1186/s13012-015-0347-5] [Medline: 26626547]

14.  Andersen BL, Dorfman CS. Evidence-based psychosocia treatment in the community: considerations for dissemination
and implementation. Psychooncology 2016 May;25(5):482-490 [FREE Full text] [doi: 10.1002/pon.3864] [Medline;
27092813]

15. Bernhardt M, Runyan CW, Bou-Saada |, Felter EM. Implementation and eval uation of a Web-based continuing education
courseininjury prevention and control. Health Promot Pract 2003 Apr;4(2):120-128. [doi: 10.1177/1524839902250758]
[Medline: 14610981]

16. Gagnon M, Légaré F, Labrecque M, Frémont P, Cauchon M, Desmartis M. Perceived barriers to completing an e-learning
program on evidence-based medicine. Inform Prim Care 2007;15(2):83-91 [FREE Full text] [Medline: 17877870]

17. Houwink E, van Teeffelen SR, Muijtjens A, Henneman L, Jacobi F, van Luijk SJ, et a. Sustained effects of online genetics
education: arandomized controlled trial on oncogenetics. Eur JHum Genet 2014 Mar;22(3):310-316 [FREE Full text] [doi:
10.1038/ejhg.2013.163] [Medline: 23942200]

18. Brown M, Bullock A. Evaluating PLATO: postgraduate teaching and learning online. Clin Teach 2014 Feb;11(1):10-14.
[doi: 10.1111/tct.12052] [Medline: 24405912]

19. Andrews G, Williams AD. Up-scaling clinician assisted internet cognitive behavioural therapy (iCBT) for depression: A
model for dissemination into primary care. Clin Psychol Rev 2015 Nov;41:40-48. [doi: 10.1016/j.cpr.2014.05.006] [Medline:
25043445]

http://mededu.jmir.org/2019/1/€10722/ JMIR Med Educ 2019 | vol. 5 |iss. 1| e10722 | p. 14
(page number not for citation purposes)


http://europepmc.org/abstract/MED/24236560
http://dx.doi.org/10.2217/cer.13.10
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24236560&dopt=Abstract
http://dx.doi.org/10.1056/NEJMsb053723
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16221788&dopt=Abstract
http://dx.doi.org/10.1136/bmjqs-2014-003821
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25552584&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26268287&dopt=Abstract
http://europepmc.org/abstract/MED/24558276
http://dx.doi.org/10.5688/ajpe7818
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24558276&dopt=Abstract
http://europepmc.org/abstract/MED/23971012
http://dx.doi.org/10.3402/ijch.v72i0.21345
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23971012&dopt=Abstract
http://dx.doi.org/10.1097/NND.0000000000000201
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26580468&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23920569&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26262104&dopt=Abstract
https://implementationscience.biomedcentral.com/articles/10.1186/s13012-015-0347-5
http://dx.doi.org/10.1186/s13012-015-0347-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26626547&dopt=Abstract
http://europepmc.org/abstract/MED/27092813
http://dx.doi.org/10.1002/pon.3864
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27092813&dopt=Abstract
http://dx.doi.org/10.1177/1524839902250758
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14610981&dopt=Abstract
http://hijournal.bcs.org/index.php/jhi/article/view/646
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17877870&dopt=Abstract
http://dx.doi.org/10.1038/ejhg.2013.163
http://dx.doi.org/10.1038/ejhg.2013.163
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23942200&dopt=Abstract
http://dx.doi.org/10.1111/tct.12052
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24405912&dopt=Abstract
http://dx.doi.org/10.1016/j.cpr.2014.05.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25043445&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MEDICAL EDUCATION Wang & Abrams

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

De Angelis G, Davies B, King J, McEwan J, Cavallo S, Loew L, et a. Information and Communication Technologies for
the Dissemination of Clinical Practice Guidelinesto Health Professionals: A Systematic Review. IMIR Med Educ 2016
Nov 30;2(2):e16 [FREE Full text] [doi: 10.2196/mededu.6288] [Medline: 27903488]

MacWalter G, McKay J, Bowie P, Utilisation of internet resourcesfor continuing professional devel opment: a cross-sectional
survey of general practitionersin Scotland. BMC Med Educ 2016 Jan 21;16:24 [FREE Full text] [doi:
10.1186/s12909-016-0540-5] [Medline: 26791566]

UNAIDS. Global HIV & AIDS statistics—2018 fact sheet URL: http://www.unai ds.org/en/resources/fact-sheet [accessed
2018-04-04] [WebCite Cache ID 6yRDKmSnE]

Centersfor Disease Control and Prevention. Basic Statistics URL : https://www.cdc.gov/hiv/basi cs/statistics.html [accessed
2018-04-04] [WebCite Cache ID 6yRDmXVmR]

El-Sadr WM, Holmes CB, Mugyenyi B, Thirumurthy H, Ellerbrock T, Ferris R, et al. Scale-up of HIV treatment through
PEPFAR: a historic public health achievement. J Acquir Immune Defic Syndr 2012 Aug 15;60 Suppl 3:596-104 [FREE
Full text] [doi: 10.1097/QAI.0b013e31825eb27b] [Medline: 22797746]

DehneKL, DallabettaG, Wilson D, Garnett GP, LagaM, Benomar E, Global Prevention Focal Point Group. HIV Prevention
2020: aframework for delivery and acall for action. Lancet HIV 2016 Dec;3(7):€323-e332. [doi:
10.1016/S2352-3018(16)30035-2] [Medline: 27365207]

Centersfor Disease Control and Prevention. Hepatitis C FAQsfor Health Professional URL : https.//www.cdc.gov/hepatitis/
hev/hevfag.htm [accessed 2018-04-04] [WebCite Cache ID 6yRE1EpPID]

Wasserheit JN. Epidemiological synergy. Interrel ationships between human immunodeficiency virus infection and other
sexually transmitted diseases. Sex Transm Dis 1992;19(2):61-77. [Medline: 1595015]

Patt L, Easterbrook P, Gower E, McDonald B, Sabin K, McGowan C, et a. Prevalence and burden of HCV co-infection
in people living with HIV: aglobal systematic review and meta-analysis. Lancet Infect Dis 2016 Jul;16(7):797-808. [doi:
10.1016/S1473-3099(15)00485-5] [Medline: 26922272]

Centers for Disease Control and Prevention. CDC Fact Sheet: Incidence, Prevalence, and Cost of Sexually Transmitted
Infectionsin the United States URL : https://www.cdc.gov/std/stats/sti-estimates-fact-sheet-feb-2013.pdf [accessed
2018-04-04] [WebCite Cache ID 6yRE6RWU9]

NIH USNational Library of Medicine: Clinical Trials.gov. URL: https://clinicaltrials.gov/ [accessed 2018-04-04] [WebCite
Cache ID 6yRERRSom]

Guidelines and M easures. Agency for Healthcare Research and Quality URL : https://guideline.gov/ [accessed 2018-04-04]
[WebCite Cache ID 6yREahu4G]

American Association for the Study of Liver Diseases and Infectious Disease Society of America. Welcometo
HCVGuidelines.org URL: https:.//www.hcvguidelines.org/ [accessed 2018-04-04] [WebCite Cache ID 6yREfgh50]
Clinical Education Initiative. URL: https://ceitraining.org/ [accessed 2018-04-04] [WebCite Cache ID 6yREkaums)
LeXH, LuqueA, Wang D. Development of guideline-driven mobile applicationsfor clinical education and decision support
with customization to individual patient cases. 2012 Presented at: AMIA Annu Symp Proc; 2012; Chicago, IL p. 1828.
Wang D. Healthcare providers' usage of an interactive case simulation tool for HIV patient mental health screening in a
statewide clinical education program. 2016 Presented at: AMIA Annu Symp Proc; 2016; Chicago, IL p. 1625.

Wang D. Use Contexts and Usage Patterns of I nteractive Case Simulation Toolsby HIV Healthcare Providersin a Statewide
Online Clinical Education Program. Stud Health Technol Inform 2017;245:1242. [Medline: 29295329]

Bruce C, Roberts E, Martiniano R. NYACHNY C. Rensselaer, NY: Center for Health Workforce Studies, School of Public
Health, SUNY Albany; 2015 Sep. The health care workforce in New York, 2014: Trendsin the supply and demand for
health workers URL : http://nyachnyc.org/wp-content/upl oads/2015/10/CHW S-Supply-and-Demand-Report.pdf [accessed
2018-04-03] [WebCite Cache ID 6yREtPh1j]

Harun N, Martiniano R, Rodat C. NYACHNY C. Rensselaer, NY: Center for Health Workforce Studies, School of Public
Health, SUNY Albany; 2016 Oct. A profile of registered nursesin New York State URL: http://nyachnyc.org/wp-content/
upl0ads/2016/10/CHWS-RN-Profile-2016.pdf [accessed 2018-04-04] [WebCite Cache ID 6yRF5A JX7]

Wang D, Lugue AE. Evaluation of a Statewide HIV-HCV-STD Online Clinical Education Program by Healthcare Providers
- A Comparison of Nursing and Other Disciplines. Stud Health Technol Inform 2016;225:267-271. [Medline: 27332204]
Brody AA, Galvin JE. A review of interprofessional dissemination and education interventionsfor recognizing and managing
dementia. Gerontol Geriatr Educ 2013;34(3):225-256 [FREE Full text] [doi: 10.1080/02701960.2013.801342] [Medline:
23879387]

ACCME. Accreditation Council for Continuing Medical Education (ACCME) 2015 Annual Report URL: http://www.
accme.org/sites/defaul t/files/630 20160719 2015 Annua_Report.pdf [accessed 2018-04-04] [WebCite Cache ID
6yRFI3k03]

VanNieuwenborg L, Goossens M, De L epeleire J, Schoenmakers B. Continuing medical education for general practitioners:
apracticeformat. Postgrad Med J 2016 Apr;92(1086):217-222 [FREE Full text] [doi: 10.1136/postgradmed;j-2015-133662]
[Medline: 26850504]

http://mededu.jmir.org/2019/1/€10722/ JMIR Med Educ 2019 | vol. 5| iss. 1| e10722 | p. 15

(page number not for citation purposes)


http://mededu.jmir.org/2016/2/e16/
http://dx.doi.org/10.2196/mededu.6288
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27903488&dopt=Abstract
https://bmcmededuc.biomedcentral.com/articles/10.1186/s12909-016-0540-5
http://dx.doi.org/10.1186/s12909-016-0540-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26791566&dopt=Abstract
http://www.unaids.org/en/resources/fact-sheet
http://www.webcitation.org/

                                            6yRDKmSnE
https://www.cdc.gov/hiv/basics/statistics.html
http://www.webcitation.org/

                                            6yRDmXVmR
http://europepmc.org/abstract/MED/22797746
http://europepmc.org/abstract/MED/22797746
http://dx.doi.org/10.1097/QAI.0b013e31825eb27b
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22797746&dopt=Abstract
http://dx.doi.org/10.1016/S2352-3018(16)30035-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27365207&dopt=Abstract
https://www.cdc.gov/hepatitis/hcv/hcvfaq.htm
https://www.cdc.gov/hepatitis/hcv/hcvfaq.htm
http://www.webcitation.org/

                                            6yRE1Ep9b
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1595015&dopt=Abstract
http://dx.doi.org/10.1016/S1473-3099(15)00485-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26922272&dopt=Abstract
https://www.cdc.gov/std/stats/sti-estimates-fact-sheet-feb-2013.pdf
http://www.webcitation.org/

                                            6yRE6RWU9
https://clinicaltrials.gov/
http://www.webcitation.org/

                                            6yRERRSom
http://www.webcitation.org/

                                            6yRERRSom
https://guideline.gov/
http://www.webcitation.org/

                                            6yREahu4G
https://www.hcvguidelines.org/
http://www.webcitation.org/

                                            6yREfgh50
https://ceitraining.org/
http://www.webcitation.org/

                                            6yREkaumS
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29295329&dopt=Abstract
http://nyachnyc.org/wp-content/uploads/2015/10/CHWS-Supply-and-Demand-Report.pdf
http://www.webcitation.org/

                                            6yREtPh1j
http://nyachnyc.org/wp-content/uploads/2016/10/CHWS-RN-Profile-2016.pdf
http://nyachnyc.org/wp-content/uploads/2016/10/CHWS-RN-Profile-2016.pdf
http://www.webcitation.org/

                                            6yRF5AJx7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27332204&dopt=Abstract
http://europepmc.org/abstract/MED/23879387
http://dx.doi.org/10.1080/02701960.2013.801342
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23879387&dopt=Abstract
http://www.accme.org/sites/default/files/630_20160719_2015_Annual_Report.pdf
http://www.accme.org/sites/default/files/630_20160719_2015_Annual_Report.pdf
http://www.webcitation.org/

                                            6yRF93k03
http://www.webcitation.org/

                                            6yRF93k03
http://europepmc.org/abstract/MED/26850504
http://dx.doi.org/10.1136/postgradmedj-2015-133662
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26850504&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MEDICAL EDUCATION Wang & Abrams

43.

45,

46.
47.

48.

Cook DA, Blachman MJ, Price DW, West CP, Baasch TBL, Berger RA, et a. Educationa Technologies for Physician
Continuous Professional Development: A National Survey. Acad Med 2018 Jan;93(1):104-112. [doi:
10.1097/ACM.0000000000001817] [Medline: 28658022]

MacLeod MG, Hoppe DJ, Simunovic N, Bhandari M, Philippon MJ, Ayeni OR. YouTube as an information source for
femoroacetabular impingement: a systematic review of video content. Arthroscopy 2015 Jan;31(1):136-142. [doi:
10.1016/j.arthro.2014.06.009] [Medline: 25150406]

Del Fiol G, Haug PJ, Cimino JJ, Narus SP, Norlin C, Mitchell JA. Effectiveness of topic-specific infobuttons: arandomized
controlled trial. JAm Med Inform Assoc 2008;15(6):752-759 [FREE Full text] [doi: 10.1197/jamia.M2725] [Medline:
18755999]

Jupp V. The SAGE Dictionary of Social Research Methods. Thousand Oaks, CA: SAGE Publications Ltd; 2006.

Tian J, Atkinson NL, Portnoy B, Gold RS. A systematic review of evaluation in formal continuing medical education. J
Contin Educ Health Prof 2007;27(1):16-27. [doi: 10.1002/chp.89] [Medline: 17385741]

Friedman CP, Wyatt JC. Evaluation methods in biomedical informatics. New York, NY: Springer; 2006.

Abbreviations

AHRQ: Agency for Healthcare Research and Quality
CDC: Center for Disease Control and Prevention
CEl: Clinical Education Initiative

CME: continuing medical education

CNE: continuing nursing education

HCV: hepatitis C virus

STD: sexually transmitted disease

Edited by G Eysenbach; submitted 06.04.18; peer-reviewed by A Shachak, MIK Almani; commentsto author 14.10.18; revised version
received 02.01.19; accepted 06.01.19; published 28.03.19

Please cite as:

Wang D, Abrams M

Health Care Providers Profiles and Evaluations of a Statewide Online Education Program for Dissemination of Clinical Evidence
on HIV, Hepatitis C Virus, and Sexually Transmitted Disease: Cross-Sectional Sudy

JMIR Med Educ 2019;5(1):€10722

URL.: http://mededu.jmir.org/2019/1/e10722/

doi: 10.2196/10722

PMID: 30920374

©Dongwen Wang, Meredith Abrams. Originally published in IMIR Medical Education (http://mededu.jmir.org), 28.03.2019.
This is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first publishedin IMIR Medical Education, isproperly cited. The complete bibliographicinformation,
alink to the original publication on http://mededu.jmir.org/, as well as this copyright and license information must be included.

http://mededu.jmir.org/2019/1/€10722/ JMIR Med Educ 2019 | vol. 5| iss. 1| e10722 | p. 16

RenderX

(page number not for citation purposes)


http://dx.doi.org/10.1097/ACM.0000000000001817
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28658022&dopt=Abstract
http://dx.doi.org/10.1016/j.arthro.2014.06.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25150406&dopt=Abstract
http://europepmc.org/abstract/MED/18755999
http://dx.doi.org/10.1197/jamia.M2725
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18755999&dopt=Abstract
http://dx.doi.org/10.1002/chp.89
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17385741&dopt=Abstract
http://mededu.jmir.org/2019/1/e10722/
http://dx.doi.org/10.2196/10722
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30920374&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

