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Abstract

Objectives—The purpose of this evaluation was to assess the effect of the online evidence-based 

cancer control (EBCC) training on improving the self-reported evidence-based decision-making 

(EBDM) skills in cancer control among Nebraska public health professionals.

Study design—Cross-sectional group comparison.

Methods—Previously developed EBDM measures were administered via online surveys to 201 

public health professionals at baseline (comparison group) and 123 professionals who took part in 

the training. Respondents rated the importance of and their skill level in 18 EBCC skills. 

Differences were examined using analysis of variance models adjusted for gender, age, years at 

agency, and years in position, and stratified by respondent educational attainment.

Results—Among professionals without an advanced degree, training participants reported higher 

overall skill scores (P = .016) than the baseline non-participant group, primarily driven by 

differences in the partnerships and collaboration and evaluation domains. No differences in 

importance ratings were observed. Among professionals with advanced degrees, there were no 

differences in skill scores and small differences in importance scores in the expected direction (P 
< .05). Respondents at baseline rated the following facilitators for EBDM as important: 
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expectations from agency leaders and community partners, high priority placed on EBDM by 

leadership, trainings, and positive feedback. They also reported using a variety of materials for 

making decisions about programs and policies, though few used individual scientific studies.

Conclusions—EBCC led to improved self-reported EBDM skills among public health 

professionals without an advanced degree, though a gap remained between the self-reported skills 

and the perceived importance of the skills. Further research on training content and modalities for 

professionals with higher educational attainment and baseline skill scores is needed.
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Introduction

Cancer and other chronic diseases account for the majority of deaths in the United States and 

abroad, and most share modifiable behavioral causes that include diet, physical activity, 

tobacco use, and alcohol consumption.1,2 Several evidence-based interventions have been 

identified for chronic disease prevention and control, and calls have been made to translate 

this knowledge into programs and policies.2,3 The process of doing so has been described in 

the evidence-based public health (EBPH) framework for public health practice, which 

defines evidence-based decision-making (EBDM) as the process of using the best available 

research evidence together with information regarding population priorities and available 

resources in choosing and prioritizing public health programs and policies.4 EBPH shares 

many similarities with the well-established concept of evidence-based medicine, however 

several differences between the two fields exist and necessitate separate approaches: type 

and volume of evidence, complexity of interventions, and heterogeneity of practitioners' 

training and disciplines.4

Despite the agreement about the importance of EBDM in cancer and chronic disease control, 

programs and policies are often not selected based on best existing evidence.4 Multiple 

barriers to utilizing EBDM in public health exist, and it is important to increase the skills of 

public health professionals in order to improve EBDM.4,5 Partially due to diversity of 

disciplines from which public health professionals originate, many are insufficiently trained 

in the science and practice of public health.6 Between one-fifth and one-third of the public 

health practitioners report having undergone formal public health training.7 Cancer control 

and other public health professionals report limitations in their organizations' capacity for 

using evidence-based practices even though they perceive that organizational leadership 

expects them to use these practices, and they have identified training as an important 

incentive for practicing EBDM.7–10 Cancer control practitioners from public health and 

other settings have previously identified several training needs around implementation of 

evidence-based cancer control (EBCC) programs.9

Several EBPH training programs for cancer control practitioners and other public health 

professionals exist,11–14 though only some of these have been evaluated and found effective 

in improving the knowledge, skills, or practice of the participants.12,13,15,16 Some of these 

training programs utilized technology,11,14 but their effectiveness was not evaluated. 
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Distance learning has been emphasized as a promising training modality in Institute of 

Medicine's call for improving the capacity of the public health workforce.17 Although there 

is some preference among public health professionals for in-person training as it provides 

opportunity for interaction,18 online training and other distance learning technologies have 

the potential to reach public health professionals for whom in-person training is not feasible4 

or to expand the scale of EBPH training where large groups of public health agencies could 

be combined into the same training system.18

The Prevention Research Center in St. Louis (PRC-StL) developed the online EBCC training 

aimed at increasing the adoption of evidence-based interventions to control obesity and 

cancer through promotion of physical activity and healthy eating. To the authors' knowledge, 

this online training is unique among cancer training programs in addressing a comprehensive 

set of competencies (deemed ‘skills’ hereafter). The online program was built around many 

of the core elements of an established EBPH training program15 and adapted with examples 

for obesity and cancer control. The online format of the training has the potential to reach a 

large number of public health professionals, and allows trainees to complete the training on 

their own time. Brownson et al. (2009)19 identified a set of skills for use in practitioner-

focused training in EBCC, which were broken down by level of practitioner expertise and 

rated on priority. These skills serve as the foundation of the EBCC training. The EBCC 

training was completed by Nebraska public health professionals working in chronic disease 

prevention and control from February 2012 to June 2013. The purpose of this project was to 

evaluate the training for whether it increased the self-reported EBDM skills among the 

participants.

Methods

Sample

The baseline survey, which served as a comparison group, was distributed to the Nebraska 

Public Health Association Network (PHAN) membership between August and September 

2011 by email and followed up with additional emails and phone calls. Of the 247 

respondents at baseline, 46 were missing information regarding EBDM skills and were 

excluded. Analysis was carried out on 201 observations at baseline.

Following the baseline survey, EBCC training participants were recruited in partnership with 

the Nebraska PHAN, Nebraska Partners N Health, and Nebraska Cancer Coalition between 

February 2012 and June 2013. Training participants included Nebraska state and local health 

departments public health practitioners and their partners. The training was introduced at 

conference presentations, via meetings, personal phone calls, newsletters and through 

tailored emails. During this period, some Nebraska public health professionals also attended 

the PRC-StL's in-person EBPH training13,20 in August 2012, but they were excluded from 

the follow-up sample.

The follow-up survey was distributed by email to users of the online EBCC training. Of the 

138 EBCC participants at follow-up, 15 were missing information regarding EBDM skills, 

and therefore 123 were included in the analysis.
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The response rate for the baseline survey was 73%. The response rate for the follow-up 

survey could not be estimated precisely due to some loss of tracking data but was similarly 

higher than 70%.

This project was approved by the Human Research Protection Office of Washington 

University in St. Louis and all respondents gave informed consent to participate.

Online evidence-based cancer control training

The online EBCC training is based on 26 skills for training practitioners in EBCC.19 An 

initial set of EBDM skills was compiled based on existing competencies, trainings, and 

literature, and these were iteratively reviewed to remove redundancy, improve 

comprehensiveness, and tailor them to cancer control. These were prioritized and rated for 

expertise level in a card-sorting exercise among practitioners and trainers in cancer control. 

This development process identified a manageable set of cancer control skills19 which 

provided a foundation on which to build the practitioner-focused training program.

Two literature reviews were conducted to inform the development of the EBCC training. A 

curriculum review was conducted to determine which of the 26 skills were already covered 

in existing evidence-based courses in order to utilize high-quality material that had already 

been developed and to identify gaps. The curriculum review revealed that certain skills, 

especially in leadership, partnerships, policy-making, and grant-writing were not covered in 

existing training programs. In addition, a systematic review was conducted to asses the 

benefits and barriers of online training to individuals and organizations across five 

disciplines, as little evidence of online training exists in public health.21 The key findings 

and recommendations were used to guide the development of the EBCC training. These 

included the need to conduct formative research and evaluation, and to provide clear design, 

layout, concise content, interactivity, technical support, marketing and promotion, and 

incentives.21

The previously developed EBDM skills for cancer control19 were transformed into an 

innovative curriculum using adult learning principles and scenario-based learning around 

obesity and cancer. The EBCC training consists of six modules: introduction, policy, 

partnerships and collaboration, leadership, evaluation, and action planning. Each module 

contains a set of objectives and a Nebraska-specific example for cancer prevention (e.g. 

developing walking trails in Lincoln, Nebraska) that more fully engage participants with a 

scenario-based presentation. Following each module, learning is maximized by a set of 

questions that directs trainees into different teaching options based on whether they 

answered questions correctly or not. The modules enable practitioners to practice and 

strengthen the critical thinking skills necessary for EBDM. Instructional emphasis is placed 

on participants' understanding, recognition, and articulation of information associated with 

the skills while practicing simulated interactions that can be translated and applied to real-

world situations. Participants received certificates after each module was completed and also 

had an option to notify their supervisor when they completed modules. To further incentivize 

EBCC participation, participants were entered into a drawing to win a $25 Amazon gift card 

after completing all modules.
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To allow tailoring of the online training to the needs of Nebraska public health practitioners, 

rapid prototype testing of the training was conducted with guidance from members of the 

project's Nebraska Evidence-Based Advisory Committee which consisted of 10 practice 

partners who were selected based on their knowledge of cancer control, experience in public 

health practice, and expertise in training. Key aspects that were tested included ease of 

navigation, use of various media styles vs moving photo-realistic images, pace or style of 

activities, and use of a pause button that allowed participants to stop the training and resume 

when logging back on later.

Data collection

Anonymous online surveys were used at both data collection points. Previously developed 

measures were adapted in this evaluation to measure the EBDM skills of respondents.8 For 

each EBCC skill, respondents were asked to rate its importance and what their current skill 

level was using an 11-point Likert scale (from very unimportant or unskilled to very 

important or highly skilled). Table 3 shows the list of EBCC training skills and their 

domains.

In addition, the survey questions included several respondent characteristics: gender, age, 

organization type, years at organization, position, years in position, years in public health, 

and education level.

At baseline, respondents were also asked about the following: who expects them to use 

EBDM related to chronic disease program planning, which incentives to utilize EBDM are 

most encouraging, their decision-making power regarding chronic disease programs or 

policies, and what information and materials respondents use when making those decisions.

Data analysis

Descriptive characteristics were compared between the baseline group and those who 

participated in EBCC using Pearson's Chi-squared test for categorical variables and 

Wilcoxon Rank Sum test for continuous variables. To examine differences in the reported 

importance of individual skills and skill level following the EBCC training, analysis of 

variance models were used which included the following independent variables: group 

(baseline, EBCC participants), gender, age, years at agency, and years in position. Covariates 

were selected based on improvements in model fit, examined using the Bayesian information 

criterion, and association with the dependent variable. Since an interaction between having 

an advanced degree (master's or higher degree) and the group variable was significant for 

more than half of the outcome variables, the above analyses were stratified by the advanced 

degree variable.

Analyses were conducted using the Statistical Analysis Systems (SAS) statistical software 

package version 9.4 (SAS Institute, Care, NC, USA).

Results

The baseline group was similar to the EBCC group on most characteristics except for 

educational attainment where a significant difference was detected between the groups 
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(Table 1). The majority of respondents were women (83.6% in baseline group, 90.5% in 

EBCC group). With the exception of the lowest category, the respondents were equally 

distributed across age categories. Most respondents came from a city or county health 

department. On average, respondents had worked in public health for 13 (baseline group) to 

14 (EBCC group) years, spent 10 years at their organization, and been in their position for 6 

(baseline group) to 7 (EBCC group) years. The respondents represented various positions in 

their organizations, though most were a program manager, administrator, or coordinator 

(24.9% in baseline group, 22.4% in EBCC group), held multiple positions (22.4% in 

baseline group, 19.0% in EBCC group), or held another position (18.9% in baseline group, 

24.1% in EBCC group).

Table 2 summarizes the facilitators to the use of EBDM in the baseline group. Respondents 

reported most frequently that health department leaders (74.7%) followed by community 

partners (62.4%) expect them to use EBDM related to chronic disease programming. The 

majority reported that the most encouraging incentives to use EBDM are trainings (64.1%), 

positive feedback or encouragement (60.0%), and EBDM being given a high priority by 

organization leaders (55.3%). Most respondents reported making (23.9%) or influencing 

(56.0%) decisions about chronic disease programs or policies, and among these the three 

most frequently used materials were health planning tools (e.g. MAPP or Healthy People 

2010), funding guidance, and success stories and lessons learned from peers. Only 17.2% of 

respondents reported using individual scientific studies to make decisions.

Table 3 displays the education-stratified analyses of differences between the baseline and 

EBCC participant groups in how they rated the importance of and their skill in cancer 

control EBDM. Overall, respondents rated the importance of EBDM skills highly, on 

average near or above 10 on an 11-point scale. Respondents with an advanced degree had 

higher average skill scores than those without an advanced degree in both baseline and 

EBCC groups.

Among respondents without an advanced degree, the overall skill score and several 

individual skill scores were significantly higher in the EBCC participant group than the 

baseline group, though no differences in the importance scores were observed. The EBCC 

participants reported higher skill scores for two of the three skills in the partnerships and 

collaboration domain (collaborative and non-traditional partnerships); three of the four skills 

in the evaluation domain (qualitative and quantitative evaluation, and evaluation designs); 

and the community assessment, creating policy briefs, and developing an action plan for 

program or policy individual skills.

Among respondents with an advanced degree, no differences were observed in the overall 

importance or overall skill scores. Several individual importance scores were significantly 

higher in the EBCC participant group than the baseline group, though no differences in the 

individual skill scores were observed. The EBCC participants reported higher importance 

scores for the community assessment, leadership and evidence, evaluation in ‘plain English’, 

and quantitative evaluation individual skills.
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Discussion

We evaluated the differences in self-reported EBDM skills among Nebraska public health 

professionals following the online EBCC training. Among those without an advanced 

degree, the training participants reported higher EBDM skills than the baseline group, 

particularly in the partnerships and collaboration and evaluation domains, though there were 

no differences in the already high perceived importance of EBDM skills. However, a gap 

remained after the training between the self-rated overall skills score (7.40) and the overall 

perceived importance of the skills (9.98). Among those with an advanced degree, no 

differences in EBDM skill and little differences in EBDM importance scores were observed. 

The respondents at baseline, over three-quarters of whom reported making or influencing 

decision-making about programs and policies, also rated several facilitators to the use of 

EBDM in their work as important. These include expectations from agency leaders and 

community partners, high priority placed on EBDM by leadership, trainings, and positive 

feedback regarding EBDM. Respondents at baseline used a variety of materials for decision-

making about chronic disease programs or policies, though only a few used individual 

scientific studies.

Several previous evaluations of trainings in EBPH have shown effectiveness12,13,15,16 but 

unlike EBCC, these trainings relied on in-person delivery. An evaluation of a train-the-

trainer approach for scaling up StL-PRC's EBPH course13 which was delivered primarily in-

person and is very similar to the EBCC training, found overall improvement in EBDM skill 

availability in participating agencies and, similar to this evaluation's results, specifically 

improved the availability of evaluation designs, action planning, and communicating 

research to policy makers skills. In addition, findings regarding facilitators for the use of 

EBDM echo existing research, where health department staff report expectations and 

support from direct supervisors and agency leadership, and access to seminars and materials 

as important.22,23

EBDM training has been identified in this and other studies7,8 as an important facilitator to 

the practice of EBPH. Specifically, the improvement in participants' evaluation skills 

following the EBCC training fills a gap previously identified by public health 

professionals7,9 and emphasized in the Centers for Disease Control and Prevention guidance 

to public health agencies.24 In addition, public health agencies are increasingly expected to 

incorporate collaboration between diverse groups of stakeholders using coalitions and other 

partnerships in addressing cancer and other chronic disease.24,25 Training practitioners in 

how to put in place and sustain partnerships with researchers and with organizations 

traditionally considered outside of public health (e.g. transportation, planning) are key 

components in meeting these expectations.

It is encouraging that this project's findings among respondents without an advanced degree 

were comparable to evaluations of in-person training in EBPH. Online trainings can serve as 

more cost-effective alternatives or complements to in-person training and provide the 

opportunity to scale-up existing training across large geographic areas or agency systems.18 

However, respondents who already had an advanced degree largely did not benefit from the 

EBCC training, potentially because higher skill scores were observed in this group at 
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baseline, suggesting that a plateau exists for the EBCC training's impact. Given the 

differential in skills between those with and without formal education in public health, the 

online training could be used as a cost-effective option to bridge the skills gap between these 

two groups.

This is the first evaluation to the authors' knowledge that assesses the effect of a fully online 

training on public health professionals' EBDM skills. However, a few limitations must be 

noted. The outcomes in this project were measured using self-reported questionnaire 

responses, which may have introduced respondent bias into the evaluation where 

respondents may have particularly provided socially desirable answers following the EBCC 

training. In addition, the lack of a post-test comparison group in this project (comparison to 

baseline group was utilized) means that conclusions regarding causality in this evaluation 

cannot be made. Finally, it is possible that practitioners with higher interest and initial skill 

in EBDM were more likely to participate in the training, which could mean that some of the 

observed differences between groups could be due to selection bias.

Conclusions

This evaluation shows that the EBCC training led to improved self-reported EBDM skills 

related to cancer control among Nebraska public health professionals without an advanced 

degree, though the training did not improve the self-reported skills of respondents with an 

advanced degree. Online EBCC trainings are a potentially cost-effective and scalable way to 

improve public health professionals' capacity to translate knowledge regarding what is 

effective in cancer and chronic disease prevention and control into practice. Further research 

on advanced training content and modalities for professionals with higher baseline EBDM 

skill scores is needed to address the existing gap between perceived importance and skill 

level of practitioners in this group.
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Table 2

Facilitators to the use of EBDM in the work of the public health professionals at baseline (N = 201).

n %

Person expecting practitioner to use EBDM related to cancer and chronic disease program planning1

  Health department leaders 127 74.7

  Community partners 106 62.4

  Direct supervisor 82 48.2

  Co-workers 70 41.2

  Others 32 18.8

Most encouraging incentive(s) to utilize EBDM1

  Trainings 109 64.1

  Positive feedback or encouragement 102 60.0

  EBDM is given a high priority by leaders of my organization 94 55.3

  A performance evaluation that considers the use of EBDM 63 37.1

  Professional recognition 63 37.1

Degree of decision-making about chronic disease programs or policies in respondent's job

  Influences decisions 89 56.0

  Makes decisions 38 23.9

  Has no influence over decisions 32 20.1

Materials used for decision-making about chronic disease programs or policies1

  Health planning tools (e.g. MAPP or Healthy People 2010) 91 71.1

  Funding guidance 88 68.8

  Success stories and lessons learned from peers 84 65.6

  Systematic reviews of the body of scientific literature 74 57.8

  Perspectives or priorities of organization leadership 68 53.1

  Reports (e.g. Institute of Medicine reports, Surgeon General reports) 66 51.6

  One or a few scientific studies 22 17.2

EBCC, evidence-based cancer control; EBDM, evidence-based decision-making.

1
Multiple answer choices are possible.
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