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Abstract

Developing continuing medical education (CME) training programs is a strategy for 

communicating emerging science to health practitioners. This research tests the feasibility of using 

CME modules for translating and disseminating research findings from the Breast Cancer and 

Environment Research Program. Recent findings have identified certain windows of susceptibility, 

like during puberty, in which exposure to endocrine-disrupting chemicals can increase breast 

cancer risk later in life. In order to reach pediatric patients and their caregivers, using a Diffusion 

of Innovations framework, pediatric health care providers were identified as opinion leaders. 

Two CME modules informed by theory and formative research were tested with a sample 

of pediatricians and pediatric nurse practitioners. Participants completed knowledge, attitude, 

intention, and behavior items immediately before and after exposure to a randomly assigned 

module, and then again three weeks later. Quantitative and qualitative results indicate knowledge 

gain and strong links between practitioners’ intentions to enact and implemented behavior learned 

from training recommendations with parents and caregivers in their practices. Results indicate that 

CMEs can be an effective strategy for translational activities targeted to health providers in order 

to change behavior within practice.

Since the inception of the Breast Cancer and the Environment Research Program (BCERP) 

in 2003 (see bcerp.org), a fundamental part of its mission has been translational research, 

which has the goal to move important medical and scientific findings to individuals who 

need the information the most (Sung et al. 2003). To meet the translational mission of the 

BCERP, communication scientists and community partners have translated and disseminated 

epidemiological and biological research findings that connect environmental factors with 

breast cancer risk via townhall meetings, videos, pamphlets (BCERP, 2016), and website 

resources (bcerp.org).
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Reaching health care providers so they are knowledgeable about emerging scientific findings 

is difficult given that providers generally maintain busy practice schedules and already 

have limited time with their patients (Zabar et al., 2010). Perhaps because of this, few 

purposeful efforts have attempted to disseminate strategic and theory-driven information to 

health care providers (Dearing & Krueter, 2010). However, recent findings demonstrate the 

utility of using Continuing Medical Education (CME) to improve knowledge and overall 

care for providers (Rotthoff et al., 2011; Silk et al., 2019), and specifically for pediatricians 

(Boese-O’Reilly, 2007; Finnegan et al., 2020; Nelson, 2019). Relevant research has aimed to 

improve training methods for providers, in general, (Burns et al., 2016; Hildenbrand, 2020) 

and training methods for pediatricians (Gittelman et al., 2015; Hardy et al., 2019; Jones et 

al., 2009; Kainth et al. 2018; Kumar et al., 2012; Pak-Gorstein et al. 2018), indicating that 

translational efforts (Silk et al., 2019), or “implementation science” (Blair, 2014), can be 

successful in moving insights from research findings into practice. CME is a translational 

opportunity to reach health care providers with emerging findings about the environment and 

breast cancer so that providers may share breast cancer risk reduction information with their 

patients and caregivers.

The current study evaluated the feasibility of using CME to encourage pediatric health 

care providers (PHCPs) to move emerging science on the breast cancer and environment 

connection to patients and caregivers, incorporating persuasive, evidence-based content 

gleaned from the body of research produced by BCERP scientists. The goal was to not 

only educate PHCPs about breast cancer risk factors, but to equip them with communication 

strategies to share important findings with their patients and caregivers in ways that 

encourage preventive risk reduction behaviors. To assess the effectiveness of the BCERP 

CME summative evaluation assessed knowledge, attitude, behavioral intention, and self-

reported behavior at baseline and at a 3-week post-test (Atkin & Rice, 2013; Valente & 

Kwan, 2013). First, an overview of the BCERP is provided, followed by an introduction 

to CME, and the theoretical foundations that informed the CME training program and 

evaluation.

The BCERP

Breast cancer risk remains high for women, as one in eight will develop the disease in her 

lifetime (American Cancer Society, 2019). Advancements in cancer research have made it 

clear that a substantial amount of breast cancer risk comes from one’s environment and 

lifestyle behavior, rather than genetic predispositions only (American Cancer Society, 2019; 

CDC, 2009; President’s Cancer Panel, 2010). The BCERP is an interdisciplinary research 

team that includes scientists from fields including epidemiology, biology, chemistry, public 

health, and communication who collaborate with each other and community partners. With 

long-term support from the National Institute of Environmental Health Sciences (NIEHS) 

and the National Cancer Institute (NCI), BCERP collaborators have focused on windows of 
susceptibility, or women’s exposure to environmental agents during sensitive developmental 

periods across their lifetime affecting their breast cancer risk (BCERP, 2016). The BCERP 

has worked to better understand exactly when breast cancer windows of susceptibility occur 

for women, what environmental lifestyle factors affect breast cancer risk independently 
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and in conjunction with windows of susceptibility, and finally, how best to translate these 

findings into actionable messages for the public (see bcerp.org).

One of the most consequential of these windows is puberty (Biro & Deardorff, 2013; Silk 

et al., 2019), warranting a focus on parents (i.e., caregivers) to reduce exposures for their 

children. BCERP social scientists have reported that caregivers tend to feel efficacious 

about implementing risk reduction recommendations (Neuberger et al., 2011), but are 

unsure about the cancer-environment link (Silk et al., 2006; Volkman & Silk, 2008). To 

manage uncertainty around breast cancer information, caregivers report turning to PHCPs 

with questions about the role of the environment in their children’s health (Silk et al., 

2014), suggesting that providers are an important information source for disseminating 

and translating BCERP findings into actionable information for patients and caregivers. 

However, getting information on the link between breast cancer and the environment to 

providers in a way that fosters understanding about subsequent sharing with patients is 

challenging.

Continuing Medical Education

Despite limited opportunities to formally learn new skills outside of practice, providers 

are required to maintain a certain number of CME hours to continue practicing. CME 

programs are intended to facilitate change in clinical settings by keeping providers 

up-to-date with emerging science and advancements to improve their competence and, 

ultimately, patient health. CME training provides an opportunity to share information 

and encourage dissemination of risk-reducing behavior among patient populations while 

respecting providers’ workloads (Fox & Bennett, 1998; Mansouri & Lockyer, 2007).

CME training is generally self-selected and provides content and formats that best fit with 

providers’ needs (Rotthoff et al., 2011). Previous research shows CME programs can be 

effective in changing provider behavior, specifically for improving provider communication 

skills (Levinson & Roter, 1993; Roter et al., 1998); and, they are most effective when 

interactive and based on needs assessment (Davis et al., 1999; Towle, 1998; Zabar et al., 

2010). Given this potential, CME training offers a translational opportunity for BCERP to 

put information into the hands of health care providers who can then impact the behavior 

and beliefs of patients (Silk et al., 2019).

Theoretical Foundations for CME

Diffusion of Innovation (DoI) theory explains how ideas spread through social systems 

(Rogers, 2003). DoI identifies early adopters, or opinion leaders, as individuals who 

are highly-connected and assumed by others in their network to be knowledgeable and 

influential, giving them potential to impact others’ behavior and opinions (Boster et al., 

2011). Health providers, information gatekeepers who are seen as reliable sources of 

accurate health information, have the ability to choose topics to discuss with patients and 

their caregivers within interactions like well-child visits (Hwang, 2020). In regard to breast 

cancer risk reduction strategies (the innovation of interest), PHCPs have been identified as 

opinion leaders given their inherent ability to influence caregivers and patients as well as 
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other PCHPs (Ong et al., 1995; Silk et al., 2019; Smith et al., 2009). Thus, PHCPS were 

prioritized as the key audience for the BCERP CME training.

A wide range of theories are available to inform interventions and campaigns on how to 

motivate and influence health behavior, and these theories often incorporate constructs such 

as knowledge, attitudes, and intentions (see Ajzen (1991), Rosenstock (1974), and Fishbein 

(2000) for examples). Targeting relevant attitudes can influence behavioral intention (Boers 

et al., 2018), and by designing interventions to target intentions, behavior change may follow 

(Brandes et al., 2016). Some findings indicate behavior change does not occur without 

knowledge about the health behavior (Houston et al., 1992), highlighting the importance for 

increasing knowledge gain to change behavior.

Contextual Knowledge

Knowledge about behavior and the health context is a prerequisite in order to change 

health-related beliefs and behavior (Anderson, 2018; Bresnahan et al., 2017; Hungerford & 

Volk, 1990; Smith et al., 2013; Smith et al., 2017). Lack of knowledge is one factor related 

to patients’ failure to utilize recommended practices and behavior (McKenzie et al., 2019), 

and recent research has indicated a need for communication training in the medical field in 

order to increase knowledge and health literacy (Hildenbrand, 2020). Importantly, providers 

can increase parental knowledge in order to influence children’s attitudes, intentions, and 

health-related behavior (Lwin et al., 2017).

In the context of the current translation activity, knowledge is conceptualized as 

understanding various endocrine-disrupting chemicals suspected to influence breast cancer 

risk, effective strategies to mitigate risk factors, and communication approaches to best 

convey information to pediatric patients and caregivers. Although it can be expected that 

PHCPS have some baseline levels of knowledge related to environmental risk factors for 

breast cancer, formative research with PHCPs identified a knowledge gap: providers desired 

more information about environmental risk factors for breast cancer and strategies for 

integrating this information into well-child checks (Silk et al., 2019). Addressing such 

knowledge gaps, especially in the context of cancer prevention, can be effective in changing 

behavior (Coughlin et al., 2016). A primary goal of the CME training was to increase 

knowledge about the breast cancer and environment connection, a necessary antecedent to 

behavior change.

H1: PHCPs will exhibit knowledge gain after the CME training for a) environmental 

exposures and breast cancer, and b) communication strategies to convey breast cancer risk 

information to pediatric patients.

H2: PHCPs will retain net knowledge gain from the immediate post-test to follow-up (at 

three weeks).

Attitude toward discussing exposures

Targeting attitudes is an effective strategy for influencing behavioral intentions and behavior 

change (Avery et al., 2013; Boers et al., 2018). Attitudes generally refer to an individuals’ 

evaluative judgment of some object (O’Keefe, 2016). In health behavior frameworks, 
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attitudes are conceptualized as having an indirect effect on behavior (the attitude object) by 

influencing motivation (i.e., Ajzen & Fishbein, 2005). In the current context, the attitude of 

interest is the evaluative judgment about discussing environmental breast cancer risks with 

pediatric patients and their caregivers. Past research has found that knowledge about breast 

cancer can influence health beliefs and attitudes (Akhigbe & Omeumu, 2009; Nguefack et 

al., 2018; Rick et al., 2019), and that the absence of adequate knowledge can result in more 

negative attitudes toward relevant health behaviors (Early et al., 2011). Further, providers 

exposed to information about practice behaviors often report more positive evaluations of 

those behaviors (Bekker et al., 1999; Lurie et al., 1997). Therefore, the current study aimed 

to present PHCPs with BCERP findings to improve attitudes about communicating that 

information.

H3: Knowledge will be positively related to attitude toward discussing environmental 

exposures following CME training.

Behavior and Intention

There has been extensive theorizing on the link between intentions and behavior such that 

individuals enact new behaviors or change their current behavior if they plan or intend to 

do so (Fishbein, 2000; Sniehotta et al., 2016). Previous findings have indicated that by 

targeting intentions, behavior change will result (Brinberg, 1979), and that intentions to 

perform a health behavior are related to higher likelihoods of performing those behaviors 

(Bresnahan et al., 2007; Kim & Park, 2012; Schwarzer, 2001, Sontag et al., 2020). In 

the practice context, providers’ attitudes about topics have been found to influence their 

care-related behavior (Arron, 2004; Ishibani et al., 2008) and are linked to the behavior of 

their patients (Meredith et al., 2005). Based on previous theory and findings, it is expected 

that positive evaluations (attitudes) of discussing environmental exposures should lead to 

PHCPs’ intention to share BCERP-related information in well-child checks.

H4: Attitudes toward discussing environmental exposures will be positively related to 

behavioral intention among PHCP participants who engaged in the CME training.

Previous research has shown that behavior is driven, at least in part, by behavioral intentions 

(Boster et al., 2014; Fishbein & Ajzen, 1975). When it comes to health care providers, 

findings indicate that behavioral intention plays a key role in influencing behavior, which 

can affect the provider-patient interaction and the health decision-making of their patients 

(Godin et al., 2008). However, many studies stop at intention or motivations and do not 

capture actual behavior (Sniehotta et al., 2005), in which case complete testing on the 

behavior change process is limited. The current evaluation sought to test the relationship 

between behavioral intention and behavior by measuring health care providers’ intent to 

change their behavior in well-child checks and measuring their self-reported behavior in a 

follow-up three weeks after training.

H5: Behavioral intention will be positively related to actual PHCP dissemination behavior at 

the three-week follow-up.
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Overall, the CME aimed to influence provider behavior through increasing knowledge on 

the breast cancer and environment connection and communication strategies to motivate 

dissemination behavior. It is expected that PHCPs will learn information about BCERP-

related environmental exposures, which will increase their attitudes and intentions to share 

risk reduction information with patients. Related studies have tested theoretical models 

incorporating the relationship between knowledge, attitudes, and intentions (Fishbein, 

2000), along with other concepts like the influence of close others, perceptions of control 

(Ajzen, 1985), perceptions of severity and susceptibility (Witte, 1992), need for additional 

information (Kahlor, 2010), and other relevant variables. Given that the goal of the current 

study is to evaluate the feasibility of a CME training and given that evaluation of CME 

and their impact on behavior change is sparse and inconsistent, the current study aimed to 

investigate the behavior change process.

H6: Knowledge predicts dissemination behavior of PHCPs indirectly through attitudes and 

behavioral intention.

Method

The CME was developed based on formative research with caregivers and PHCPs, 

increasing the likelihood of effective training content (Mansouri & Lockyer, 2007). Reported 

elsewhere (Silk et al., 2019), formative research, via focus groups and interviews with 

caregivers of young patients and with PHCPs, identified knowledge and practice gaps. 

Despite reporting that they turn to PHCPs for information and answers to questions they 

have when it comes to healthcare behavior (supporting previous findings, see Silk et al., 

2014), caregivers reported little to no knowledge about breast cancer risk factors. Interviews 

and focus groups with PHCPs indicated low levels of knowledge about breast cancer 

risk reduction behavior, which provided a basis for developing CME training that could 

bridge the knowledge and practice gaps. These findings were translated into CME content, 

developed using funds awarded through the R21 mechanism from NIEHS and NCI (see Silk 

et al., 2019), to fit identified needs and preferences.

Participants

PHCPs were recruited to participate in the CME training. Snowball sampling was used 

to recruit pediatricians (N = 50) and pediatric nurses or nurse practitioners (N = 50). 

Participants were recruited via advertisements from state chapters of the American Academy 

of Pediatrics and the National Association of Pediatric Nurse Practitioners, as well as a 

variety of children’s hospitals, children’s health centers, local pediatric offices, and pediatric 

departments of hospitals or medical schools (see Appendix A for details). Recruitment text 

explained the purpose of the study and that participants would receive two $75 Amazon gift 

cards for completing a one-hour training and a second survey, three weeks later.

Of the 100 participants, 92 completed the follow-up and were included in analyses. The 

mean participant age was 35.13 (SD = 11.27) years, with a majority of females (79.3%). 

PHCP participants identified mostly as Caucasian (69.5%), followed by Asian/Pacific 

Islander (12%), and African American (8.7%). A slight majority of the final respondents 

identified as nurse/nurse practitioner (51.1%). While participants were randomly and equally 
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distributed into groups at the initial data collection, Module Two had slightly more 

participants (n = 49) at final data collection compared to Module Two (n = 43).

Procedure

All procedures received ethical approved by the Institutional Review Board (IRB) at 

XXX. After informed consent, participants completed a pre-test to assess baseline beliefs, 

knowledge about environmental exposures, and attitudes toward environmental and breast 

cancer risk. After they completed one of two randomly assigned modules that included a 

series of professionally produced videos, graphics, and powerpoint slides with voiceover 

(Module One – focus on endocrine disrupting chemicals and windows of susceptibility; 

Module Two – focus on communication strategies) of the CME training, participants 

responded to questions regarding their beliefs and knowledge about environmental 

exposures covered in the training, as well as attitudes and intentions related to sharing the 

information with patients during well-child checks. Approximately three weeks later, PHCPs 

(N = 92) reported knowledge, attitudes, and the extent that they integrated material from 

training into their practice and in conversations with other PHCPs.

Measures

Unless otherwise noted, all items used 5-point Likert-type scales (1 = strongly disagree, 5 = 

strongly agree). Knowledge items were module-specific, and they, along with attitude items, 

were consistent across time points. Behavioral intention was only measured after completing 

the training, whereas behavior was measured only at the three-week follow-up.

Knowledge—Both sets of knowledge items included true/false, yes/no, and multiple-

choice questions. Knowledge assessments of this type have been applied successfully 

in previous BCERP research (Hitt et al., 2015; Smith et al., 2013). Knowledge about 
environmental exposures, covered in Module One, was measured using 16 items regarding 

the presence of endocrine disrupting chemicals such as BPA and PFOA in everyday products 

and the role of lifestyle choices in breast cancer risk. Knowledge about communication 
strategies, covered in Module Two, was measured using 14 items regarding patient-centered 

communication strategies applied to the breast cancer and environment context. Each item 

was re-coded for accuracy (1 = correct, 0 = incorrect) and then averaged to create a 

knowledge index. Items were adapted from previous research that measured knowledge 

about health behaviors (Smith et al., 2017) (e.g., “A window of susceptibility is a time 

of possible increased risk to the effects of endocrine disrupting chemicals, which could 

increase a girl’s risk of developing breast cancer later in life: 1 – true; 2 – false”).

Attitude—Attitude toward discussing environmental exposures with patients (α = 94) was 

evaluated with four items. Attitude items measured providers’ perceived importance of 

addressing environmental exposures with patients. These items were adapted from previous 

research measuring attitudes related to behavior change (Ajzen & Fishbein, 2005) (e.g., 

“early environmental exposures is an important topic for me to address as a health care 

provider.”).

Walling et al. Page 7

J Health Commun. Author manuscript; available in PMC 2022 September 29.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Behavioral Intention—Provider intentions were assessed by measuring participants’ 

motivations to enact dissemination behavior and incorporate BCERP findings into their 

practice. Behavioral intention (α = .95) was measured with three items regarding providers’ 

plans to integrate information from the training into well-child checks and discussions with 

patients, caregivers, and with other providers. These items were adapted from previous 

research (Fishbein & Ajzen, 2005; Sniehotta et al., 2016) (e.g., “I intend to integrate breast 

cancer risk reduction strategies into interactions with my patients and caregivers.”).

Behavior—Self-reported behavior was measured at the three-week follow-up. Behavior (α 
= .95) was assessed with three items regarding providers’ actual integration of information 

from the training into well-child checks and discussions with patients, caregivers, and other 

providers in the three weeks since completing the CME. Items were adapted from previous 

research that measured actual behavior in the context of behavior change (Sniehotta et al., 

2016) (e.g., “I have discussed the role of early environmental exposures as potential risk 

factors for breast cancer with my patients and caregivers.”).

Open-ended items—Three open-ended items were used to collect feedback about using 

CME for translational science in this context. Open-ended items asked about lessons 

learned, barriers to implementation of training, and general feedback about the training 

(e.g., format, content, issues).

Results

All reliability analyses, correlations, and descriptive statistics were computed using SPSS 

software (IBM, 2013). Confirmatory factor analysis and path modeling were computed 

using Mplus version 7 (Muthén & Muthén, 2012). Given that the proposed model was 

saturated and fit indices could not be reported, beta coefficients are reported to test the 

effect of knowledge, attitude, and intentions after the CME training on behavior reported 

at the three-week follow-up. Analyses were conducted using 1,000 percentile bootstrapping 

techniques to test the direct and indirect effects of each variable on behavior.

Confirmatory Factor Analysis

Confirmatory factor analysis assessed internal consistency and parallelism (Hunter, 1982) 

for the items used to measure each variable in the model. The measurement model with three 

factors (attitude, intention, and behavior) was statistically significant and fit the data well 

(χ2(32) = 68.86, p < .05, CFI = .96, RMSEA = .11 95% CI [.08, .15], SRMR = .045).

Hypothesis Testing

The first two hypotheses concern change in knowledge. Knowledge was assessed before, 

immediately after, and three weeks after completing the CME. For Module one, pre-test 

knowledge ranged from .38 to .88 (M = .7, SD = .11); knowledge immediately after training 

ranged from .5 to .88 (M = .74, SD = .08); and knowledge at the three-week follow-up 

ranged from .56 to .88 (M = .75, SD = .08). Participants in Module one scored higher 

in knowledge about environmental exposures and breast cancer in the immediate post-test 

and at the follow-up, indicating support for H1(a). For Module two, pre-test knowledge 
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ranged from .0 to 1 (M = .78., SD = .4); knowledge immediately after training ranged from 

.0 to 1 (M = .87, SD = .44); and knowledge at the three-week follow-up ranged from .0 

to 1 (M = .86, SD = .44). Participants in Module two scored higher in knowledge about 

communication strategies to convey breast cancer risk information to pediatric patients in the 

immediate post-test and at the follow-up, indicating support for H1(b). Additionally, PHCPs 

retained the knowledge gain from the immediate post-test (Module One: M =.74, SD = .08; 

Module Two: M = .87, SD = .44) to the three-week follow-up (Module One: M = .75, SD = 

.08; Module Two: M = .86, SD = .44), indicating support for H2.

H3 predicted that knowledge would be positively associated with attitudes toward discussing 

environmental exposures. To test the relationship between knowledge and attitude, 

Pearson Product-Moment correlations were computed. There was no relationship between 

knowledge and attitudes for PHCPs in Module One (r(47) = −.08, p = .58), however there 

was a positive, statistically significant, association between knowledge and attitudes for 

PHCPs in Module Two (r(48) = .44, p < .05), indicating partial support for H3.

H4 predicted that attitudes toward discussing environmental exposures would be positively 

related to behavioral intention among PHCP participants. Data show support for H4, in that 

there were positive, statistically significant relationships between attitudes and behavioral 

intention for PHCPs in Module One (r(39) = .38, p < .05) and in Module Two (r(48) = .43, p 
< .01).

H5 predicted that behavioral intention would be positively related to behavior. The data 

indicate support for H5 in that behavioral intention was positively related to behavior for 

PHCPs in Module One (r(46) = .7, p < .01) and in Module 2 (r(46) = .51, p < .01).

Finally, H6 predicted that module-specific knowledge would determine dissemination 

behavior of PHCPs, indirectly through attitudes and behavioral intention. H6 was tested 

separately for each module using path analysis and data indicate limited support for the 

proposed model (see Table 3). In Module One, the path between intention and behavior was 

statistically significant (β = .54, SE = .13, p < .01) 95% CI [0.24, 0.76]), however the paths 

from knowledge to attitude (β = −.77, SE = 1.23, p = .53) [−3.29, 1.54]) and from attitude to 

intention (β = 0.32, SE = .26, p = .22) 95% CI [−.10, 0.87]) were not statistically significant. 

For Module Two, the path from attitude to intention (β = .45, SE = .21, p < .05) 95% CI 

[0.02, 0.86]) and the path from intention to behavior (β = .52, SE = .21, p < .05.) 95% 

CI[0.21, 0.91]) were statistically significant, but the path from knowledge to attitudes was 

not significant ((β = 3.51, SE = 2.33, p = .13) 95% CI [−1.35, 6.58]). No significant indirect 

effects were found in either module.

Qualitative Analysis

Open-ended items were analyzed qualitatively via thematic analysis procedures adapted 

from recent research (Merrill et al., 2020) to understand common concepts and themes about 

participants’ evaluations of the CME. Participants indicated they were likely to “discuss 

environmental exposures” (n = 42, 46%), and reported that the concept of “windows of 

susceptibility” (n = 16, 17%) was memorable. The most common barrier reported was 

“time” (n = 34, 37%). Participants also indicated that they “enjoyed” the training (n = 10, 
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10.9%), found it “helpful” (n =10, 10.9%) and “very informative” (n = 7, 7.6%) and thought 

it was “easy to follow” (n = 6, 6.5%).

Participants reported increased knowledge and expressed this in open-ended items. For 

example, one MD participant noted, “I learned about windows of susceptibility, how to 

effectively communicate with patients and caregivers, and how to incorporate this info 

into my care of patients.” Additionally, one nurse practitioner mentioned, “I learned 

the importance of education to patient about risk factors for developing breast cancer.” 

Participants also indicated positive attitudes though the open-ended items, such as one MD 

who noted, “I believe avoidance of exposures can have a major positive impact on the future 

quality of life for my patients.” These attitudes were linked to behavioral intentions, as 

demonstrated by one pediatric nurse practitioner who said, “I plan to discuss this topic and 

what I learned with other providers as well as discuss environmental exposures with my 

patients and their families.” Finally, PHCP participants indicated their intent to use specific 

patient-centered communication strategies from the CME; for example, one MD wrote, “I 

will use more open-ended questions with families,” and another MD who wrote, “ I will 

use this information more effectively with my younger patients and families to help prevent 

additional long term consequences from poor lifestyle choices.”

Discussion

The current paper evaluated the feasibility of using CME to disseminate emerging science 

on the breast cancer and environment connection. Formative evaluation with caregivers and 

PHCPs identified knowledge and practice gaps – caregivers and providers both reported 

little to no knowledge about environmental and lifestyle risk factors for breast cancer. 

The developed CME training program aimed to increase PHCP knowledge, attitudes, 

and behavioral intention in order to ultimately change behavior within well-child checks. 

The findings indicate that the CME was effective in changing PHCP behavior; in both 

modules, PHCPs reported adopting recommended communication strategies to share breast 

cancer risk information with their patients and caregivers during visits. Results highlight 

the relationship between behavioral intention and behavior, supporting previous literature 

on behavior change theory (Avery et al., 2013; Boers et al., 2018; Brandes et al., 2016; 

Fishbein, 2000; Sontag et al., 2020). These findings have implications for CME design and 

for the evaluation of training programs in changing behavior for healthcare providers.

Implications for CME design

With a theoretical background in DoI theory (Boster et al. 2011; Rogers, 2003), PCHPs 

were targeted as opinion leaders for caregivers of young patients. Formative evaluation (via 

focus groups and interviews with PHCPs and with caregivers) was used to inform the CME 

design, and effectiveness was evaluated with summative evaluation (Atkin & Rice, 2013; 

Valente & Kwan, 2013) by collecting data at baseline, immediately after completing the 

training, and at a three-week follow-up.

Changes from baseline to follow-up, three weeks after participation in the CME, 

demonstrated that the CME was effective in increasing the relevant provider knowledge, 

attitudes, and behavioral intention, and that providers implemented the behavior in their 

Walling et al. Page 10

J Health Commun. Author manuscript; available in PMC 2022 September 29.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



well-child checks in between the CME and the follow-up. Quantitative and qualitative 

analyses offer evidence for the utility of using CME for translational science – to move 

scientific findings from the academic community to medical communities so that it can 

be communicated to the lay public. Participants across two modules of training content 

demonstrated knowledge gain from pre-test to immediate post-test, and the knowledge 

was retained, as the average knowledge scores at the three-week follow-up were higher 

than baseline scores. In addition to quantitative evidence of effectiveness, qualitative data 

also indicated that participants enjoyed the format, were likely to discuss environmental 

exposures in well-child checks, and recalled the key concept of interest, windows of 
susceptibility.

Implications for CME and Behavior Change

Another goal of the current CME evaluation was to investigate the relationship between 

knowledge, attitudes, behavioral intention, and behavior in the context of changing strategies 

PHCPs use to share risk reduction information. Knowledge, attitude, and behavioral 

intention have been studied extensively in the context of changing health behaviors (see 

Fishbein, 2000; Houston et al., 1992; Sniehotta et al. 2016), but few studies follow-up 

by measuring implemented behavior, identified by researchers as the “intention-behavior 

gap” (Sniehotta et al., 2005). In previous behavior change research, effects in knowledge 

show only small effects on attitudes, even smaller changes in behavioral intention, and the 

least change seen in actual behavior (Ajzen, 2015). By assessing knowledge, attitudes, and 

behavioral intention before and immediately after the CME, and comparing these variables 

with actual reported behavior from participants three weeks after training, the current study 

analyzed the relationship through the entire decision-making process as is suggested for 

summative evaluation (Atkin & Rice, 2013; Valente & Kwan, 2013). Findings indicated 

a strong, significant, and positive relationship between behavioral intention and behavior 

across both modules. This finding is important for behavior change research, as it supports 

previous findings about the importance of targeting intentions to change behavior (Brandes 

et al., 2016; Fishbein, 2000; Sniehotta et al., 2016), which might be the strongest predictor 

of behavior (Avery et al., 2013; Brandes et al., 2016).

Knowledge gain was achieved in both modules and it was retained three weeks later, which 

is evidence for CME in addressing knowledge gaps in the context of changing health 

behavior (Coughlin et al., 2016). As one of the goals of the BCERP was to disseminate 

novel information to different audiences, this evaluation shows that the CME modules 

helped BCERP to reach that goal with PHCPs. Knowledge was associated with attitudes 

for participants in the CME module specific to communication strategies, but there was 

not a significant relationship between knowledge and attitude for the module specific to 

environmental exposures. Attitudes were related to intention to engage in conversations 

about BCERP material across both modules, supporting previous literature demonstrating 

that targeting attitudes is an effective strategy for influencing behavioral intentions and 

behavior change (Avery et al. 2013; Boers et al., 2018).

The findings of the current study have implications for using CME to enhance health care 

provider education and care, especially for pediatricians. Previous research has attempted to 
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identify best strategies for training pediatric health care providers to incorporate emerging 

research findings into current practices (Burns et al., 2016; Gittelman et al., 2015; Hardy et 

al., 2019; Jones et al., 2009; Kainth et al., 2018). Results of the current study demonstrate 

the effectiveness of using CME to increase topic-specific knowledge, attitudes, behavioral 

intentions, and practice behavior, which highlight the utility of CME training for providers 

(Rotthoff et al., 2011; Silk et al., 2019) and specifically for pediatricians (Boese-O’Reilly, 

2007; Finnegan et al., 2020; Nelson, 2019). By conducting a targeted needs-assessment 

with relevant samples (Blair, 2014; Nelson, 2019), in this case, with caregivers of pediatric 

patients and with pediatric health care providers, an interactive, online CME program was 

effective in achieving knowledge, attitude, and behavioral change. This model of using CME 

for translational science (see Silk et al., 2019) can be applied to other topics in provider and 

pediatric education and training to create needs-based programs to address gaps in provider 

practices (Finnegan et al., 2020; Fox & Bennett, 1998; Mansouri & Lockyer, 2007; Nelson, 

2019).

Limitations and Future Directions

There are some limitations of the current study. The major limitation is the small sample 

size, which resulted in the study being underpowered for the statistical test of the overall 

path model. Limited resources to compensate respondents, as well as the hard-to-reach 

nature of the PHCP participants contributed to a low sample size, however it is important 

to note that despite the small sample, significant results were detected. Additionally, only 

two of three BCERP modules were evaluated due to lack of resources. Future research 

should strive to assess all content and to follow-up beyond three weeks to determine long-

term adoption of training recommendations. Understanding that effects in behavior change 

typically diminish over time (Eyberg et al., 2006), booster information should be included 

in subsequent follow-up material shared with PHCPs so that the content remains salient and 

accessible. With these limitations taken into account, future research can solidify the link 

between knowledge and attitude, attitude and behavioral intention, and between behavior 

implemented into practice.

Conclusions

This feasibility study evaluated a CME training program to change PHCP behavior during 

well-child visits with patients. Specifically, based in DoI theory and the concepts of 

knowledge, attitudes, and behavioral intention, the CME training targeted PHCP behaviors 

related to discussing breast cancer risk information with patients and caregivers. The current 

CME training program effectively changed module-specific and general breast cancer 

risk knowledge, attitudes relevant to discussing breast cancer preventive recommendations 

with patients and caregivers, intentions to change behavior to implement recommended 

communication strategies, and self-reported behavior relevant to sharing breast cancer risk 

information after participating in the CME.
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Appendix A

Recruitment Strategy

Participants were recruited by requesting participants and/or study advertisements from 

National Association of Pediatric Nurse Practitioners (NAPNAP) and American Academy 

of Pediatrics (AAP) chapters in Michigan, Ohio, and Illinois were contacted, as well as 

the Minnesota NAPNAP chapter. Additional recruitment was requested from the Children’s 

Hospitals of Alabama, Chicago (Lurie), Wisconsin, Minnesota, Michigan (Detroit Medical 

Center), University of Michigan C.S. Mott (Ann Arbor), and the University of Illinois, and 

the Department of Pediatrics at the University of Alabama (Birmingham), the University 

of Illinois, the University of Minnesota, the University of Wisconsin, the Medical College 

of Wisconsin, Wayne State University, and Michigan State University. Local contact was 

also made with the Michigan Medical Society (a partner in the development of this study’s 

CME), the Michigan State University Health Team, and a number of local pediatric offices 

and medical centers. Lastly, recruitment messages were also sent out in newsletters to 

members of the Michigan Chapter of NAPNAP, the Michigan Chapter of the AAP, and the 

Michigan State Medical Society with links to the survey.
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Figure 1. 
Proposed model for participants in both CME modules.

Walling et al. Page 19

J Health Commun. Author manuscript; available in PMC 2022 September 29.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Walling et al. Page 20

Table 1.

Correlations and means (with standard deviation) between attitude toward discussing environmental exposures 

and intention to discuss risk reduction with patients (both post-test measures recorded immediately after 

training) and self-reported behavior for both Module One and Two combined (reported in follow-up three 

weeks after training).

M (SD) 1. 2. 3.

1. Attitude (Discuss Exposures) 4.44 (.78)

2. Intention 4.27 (.64) .41*

3. Behavior 3.66 (.72) .28* .39*
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Table 2A.

Correlations and means (with standard deviation) between knowledge of exposures (immediate post-test), 

attitude toward discussing environmental exposures (immediate post-test), intention to discuss risk reduction 

with patients (immediate post-test), and self-reported behavior (three-week follow-up) for Module One 

participants.

M (SD) 1. 2. 3. 4.

1. Knowledge (Exposures) .74(.09)

2. Attitude (Discuss Exposures) 4.40 (.84) −.08

3. Intention 4.10 (.70) .10 .38*

4. Behavior 4.42 (.59) .01 .42* .70*
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Table 2B.

Correlations and means (with standard deviation) between knowledge of communication skills (immediate 

post-test), attitude toward discussing environmental exposures (immediate post-test), intention to discuss risk 

reduction with patients (immediate post-test), and self-reported behavior (three-week follow-up) for Module 

Two participants.

M (SD) 1. 2. 3. 4.

1. Knowledge (Communication Skills) .87 (.09)

2. Attitude (Discuss Exposures) 4.48 (.73) .44*

3. Intention 4.42 (.55) −.11 .43*

4. Behavior 3.66 (.72) −.17 .29* .51*
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