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Background and Introduction: 
Obesity among youth in the United States, particularly those of low-socioeconomic 
status (SES), is a major public health concern that puts youth at risk for poor 
cardiovascular health (CVH).1-3 Inequities may be due, at least in part, to differential 
delivery of and compliance to behavior change prescriptions.4 Environmental barriers 
(e.g., poor access to safe places play and healthy food outlets) more prevalent in low-
SES neighborhoods may prevent patients from being active and eating healthy which 
can improve CVH.5-7 Health equity depends on the successful implementation and 
sustainment of tailored, evidence-based interventions to address risk behaviors in 
settings (e.g., clinics) that reach a large number of adolescents. 

Social determinants (e.g., social and built environments) have an important impact on 
health outcomes.8-10 Yet these factors are often ignored at the point-of-care. Providers 
lack time and patient- and community-specific data necessary to provide tailored, 
evidence-based care within their routine practice.11 Interactive Behavior Change 
Technology enables a data-driven, patient-centered approach to prevention that has 
potential to be scaled across clinics, populations and disease types.12 Increasing 
awareness of community resources (e.g., parks, community centers, farmer’s markets) 
has resulted in weight loss in children.13 Yet, an EHR-compatible tool has not been used 
to provide adolescents with patient-centered, community resources at the clinic visit. 
This research will fill this critical gap with our novel Patient-centered Real-timE 
interVENTion (PREVENT) tool. 

Significance:  
Only 4% of adolescents meet the American Heart Association’s Life Simple 7 CVH 
metrics (e.g., obesity, physical activity and healthy food intake) that are important for 
preventing cardiovascular disease, and this percentage was even lower among those of 
low-SES. 3,7,14-16 Increasing physical activity and healthy food intake using effective 
interventions that are scalable, sustainable, and elicit equitable change across 
populations are necessary to address the approximately 19% of adolescents with 
obesity.7 

Primary care physicians reach a large number of adolescents and have the potential to 
reduce poor CVH during well-child visits.17 Yet, providers lack the training and time to 
identify and address health behavior issues.18,19 Evidence-based behavior change has 
not been adopted into practice, despite technological advances (e.g., Interactive 
Behavior Change Technology) that can facilitate this with little burden.20  

To achieve health equity, behavior change interventions should address the environment 
surrounding at-risk youth.21 The ability to be physically active and improve healthy food 
intake is dependent on the built environment22-24 and/or knowledge of existing resources 
and infrastructure (e.g., transportation) to access resources, particularly for low-SES 
populations.25-28 Linking youth and their families to resources (e.g., parks, community 
centers, healthy food outlets) is a practice that aligns with the American Academy of 
Pediatrics recommendations for community pediatricians29 and the Chronic Care 
Model.30 Several primary care-based interventions have linked patients to community 
resources and show promising weight loss in adults and children.13,31,32 Yet, taking such 
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interventions, coupled with evidence-based behavior change strategies and integrating 
them into a clinical practice workflow has not been tested in adolescents.  

 

1.0 Study Aims: 
The proposed research will test the feasibility of administering PREVENT, a pragmatic, 
equitable approach to prevention, in the Late Effects Clinic at St. Louis Children’s 
Hospital and the St. Louis Children’s Specialty Care Center (CSCC) to prepare for 
subsequent implementation and dissemination. The central hypothesis is that PREVENT 
will improve patients’ attitudes toward behavior change recommendations, to better 
adhere to recommendations and improve CVH. 

Aim 1. Determine barriers to current and future implementation of the PREVENT tool 
(e.g., usability, acceptability, motivation, workflow compatibility) to inform adoption and 
maintenance. 

Aim 2. Assess the impact of the PREVENT tool on patients’ attitudes toward behavior 
change recommendations and on the control of CVH risk factors (e.g., body mass index 
[BMI], physical activity and healthy food intake). 

2.0 Summary of Study Plan 

Fifty adolescents aged 12 to 19 
years at risk for poor CVH (BMI ≥ 
85th percentile) will be recruited 
over a 9-month period (Table 1) 
from the Late Effects Clinic and 
randomized to intervention or 
wait-list control (Figure 1). 
Provider’s and patient’s 
perceptions of barriers to 
implementation and maintenance 
of PREVENT (e.g., usability, 
acceptability, motivation for use, 
workflow compatibility) will be 
examined using: 1) surveys administered to all providers at clinic; 2) semi-structured 
interviews with 5-10 diverse providers (e.g., physicians, nurses, clinic staff, clinical 
research associates); and 3) two focus groups, one with patients (n=10) and one with 
parents (n=10) (Aim 1). These evaluations will be guided by RE-AIM33 and administered 
following the intervention period. Implementation (e.g., intervention delivery, fidelity, time 
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of use) will be examined using direct observation and audio recordings of 15 provider-
patient interactions while using PREVENT. Patient attitudes toward behavior change 
recommendations and risk factors (BMI z-score, cholesterol, blood pressure, physical 
activity and food intake) will be measured using surveys, physical activity tracking 
devices (accelerometers) and EHR-data extraction at baseline and 3-months (Aim 2). 
An advisory board will be established and meet bi-annually to provide adolescent (n=5), 
parent (n=5) and provider (n=5) perspectives on study implementation and inform 
revisions to PREVENT.  

Key dates (Table 1).  

• Provider training: October 2020-January 2021 
• Patient recruitment: February 2021- April 2021 
• PREVENT feasibility study: January 2021-September 2021 

3.0 Study Population 
We will evaluate the PREVENT tool at the Late Effects Clinic at St. Louis Children’s 
Hospital and the CSCC with:  
1. Fifty adolescents aged 12 to 19 years at risk for poor CVH (BMI ≥ 85th percentile) 

and their parents. 
2. All providers and clinic staff (physicians, nurses, clinic staff, clinic research 

associates) who were involved with the implementation of PREVENT at the Late 
Effects Clinic.  

 
3.1 Patient eligibility criteria.  

1. Adolescents 12 to 19 years  
2. Prior diagnosis of pediatric cancer (diagnosed <21 years of age).  
3. Not receiving active therapy for their cancer 
4. Receiving care from the Pediatric Hematology/Oncology staff and 

physicians at St. Louis Children’s Hospital or the St. Louis Children’s 
Specialty Care Center 

5. At risk for poor CVH (BMI ≥ 85th percentile) 
 
3.2 Provider eligibility criteria. All providers and clinic staff (physicians, nurses, 
clinic staff, clinic research associates) in the Pediatric Hematology/Oncology program at 
St. Louis Children’s Hospital and the CSCC. 
3.3 Parent eligibility criteria. A parent or legal guardian of a study participant. The 
parent or legal guardian must have been present at the clinic visit in which the 
PREVENT tool was administered to the study participant.  

 

4.0 Study Procedures 
 4.1 Recruitment  

4.1.1 Patient recruitment. A designee at the clinic will query the clinic’s EHR 
using inclusion/ exclusion criteria to develop a list of eligible patients with contact 
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information (parent contact information will be used for patients ≤18 years). Study 
staff will mail a letter informing them of the study and then recruit via telephone. 
The letter will be addressed to the parent/guardian if the patient is ≤18 years of 
age; otherwise, the letter will be addressed to the patient. The recruiter will 
describe the study and administer a phone-based screener. If interested and 
eligible, patients will be consented and enrolled.   
 
A subset of patients (n=10) and their parent (n=10) will be recruited to participate 
in a focus group discussions following the intervention period. Recruitment will 
leverage contact information collected during the feasibility trial to recruit over the 
phone or email.  
 
4.1.2 Provider recruitment. The study team will present the study and review 
the consent document at the clinic’s monthly research meeting and allow time for 
providers to ask questions. If an eligible provider is not in attendance, the 
provider will be contacted via email to schedule an individual meeting conducted 
over zoom to explain the study and review the consent document.  

 4.2 Enrollment and Consent  
4.2.1 Patient enrollment. If patient is interested, the consent form will be 
reviewed over the phone. Adequate time will be allotted to allow the patient to 
ask any questions. Additionally, the patient may use the contact information 
provided on the consent document to follow-up with additional questions prior to 
completing the consent. If the patient is 18 years or younger, we will ensure that 
the parent is on the phone while we review the consent document. If the parent is 
not available, we will call back to discuss the consent form. Following this 
conversation, an electronic consent (developed in REDCap with guidance from 
the ICTS mHealth Research Core) will be emailed. The study team will send a 
test email in a secure manner (i.e., [secure] in subject line) prior to sending 
consent to verify the participant’s identify. The email will instruct the participant to 
send all information as a response to this thread and not to remove the “[secure]” 
from the subject line. All future email correspondence will follow this protocol. If 
the patient is 18 years or younger, the parent and patient will be required to 
complete the consent document. If the patient is at least 19 years of age, the 
parent is not required to provide consent. If the patient does not have access to 
complete an electronic form, a consent will be mailed with a return envelope to 
receive written consent. Postage costs will be covered by the study.  Once 
consent is obtained, the patient will received an emailed or hard copy of the 
signed document. Following consent, the patient will complete baseline 
measures (questionnaires administered electronically or by mail; accelerometers 
administered by mail). Following baseline measurement, patients will be 
randomized to intervention or wait-list control and attend their clinic visit. The 
study staff will call the participant one-week before their clinic visit to remind them 
of their appointment time, give them details about the appointment and address 
any barriers they may be facing to complete baseline measurements.  Follow-up 
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measures will be administered immediately following the clinic visit (within 48 
hours) and 3-months after the clinic visit electronically and by mail. Patients will 
only return to the clinic for a routine visit at 3-months if it meets their standard of 
care based on their baseline clinical values for CVH risk. Wait-list control will be 
sent tailored prescriptions via the PREVENT tool following the completion of 
follow-up measurements. Participants will receive up to $75 dollars in gift cards 
for participation. Participants will receive $25 after baseline, $25 after 3-month 
follow-up and $25 for wearing an accelerometry device to measure their physical 
activity.   
 
Patients (n=10) and their parents (n=10) who participate in focus groups will 
provide an additional written consent in-person prior to the start of the discussion. 
Consent will be administered in a single room with patients and parents. Once 
consent is administered, patients and parents will be divided into two private 
rooms to conduct separate focus groups simultaneously. 

 
  4.2.3 Provider enrollment 

Following the presentation of the study at the clinic’s monthly research meeting, 
all eligible providers will be sent electronic consent documents and provided with 
Dr. Kepper’s contact information (phone and email) to ask additional questions. If 
consent is not received, the study team will follow-up with providers via email or 
phone. 
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 4.3 Schedule of Events 
4.3.1 Patient Schedule of Events 
We anticipate that study participation will be between 4 and 5 months from the 
point of recruitment to completion (Figure 2). 

 
 

Consent, enrollment & baseline measurement will occur electronically or via 
mail prior to the clinic visit. The patient will complete a written signed consent, 
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complete a survey assessing their health behaviors and attitudes and wear an 
accelerometry device for 7 days prior to the clinic visit. Parents/legal guardians of 
study participants will be asked to complete a baseline demographics survey 
delivered electronically before the clinic visit or completed in the waiting room at 
the clinic visit. In addition, study staff will extract EHR data (patient demographics 
and CVH risk factors) and upload the most recent information into the PREVENT 
tool prior to the patient’s clinic visit.  The patient will be randomized to 
intervention or wait-list control.  

PREVENT tool interaction (intervention). The patient will attend a routine clinic 
visit remotely or in-person at the Late Effects Clinic at either St. Louis Children’s 
Hospital or the St. Louis Children’s Specialty Care Center. During this visit, the 
provider will use PREVENT on a tablet or computer (in-person or via a 
teleconference call) to discuss risk, and deliver a tailored behavior change plan 
inclusive of patient-centered community resources. The PREVENT tool will be 
pre-loaded by study staff with all necessary patient information (demographics 
and CVH risk factors) and show the date in which these data were collected. The 
provider may update any patient information at the time of the visit. PREVENT 
uses a robust informatics approach developed by Dr. Foraker (secondary-
mentor)34-36 to visually display Life’s Simple 7 Cardiovascular Risk Factors (e.g., 
weight, blood pressure, inactivity) and calculate the patient’s overall risk for 
developing cardiovascular disease. Physical activity and food intake 
recommendations that are tailored to the patient’s current weight status and 
health behaviors using evidence-based recommendations (Trim Kids,37 the 
Stoplight Diet38) proven to be effective in youth are delivered to the patient. An 
interactive map of community resources near the patient’s home will allow the 
patient to select resources that will support the recommended behavior change. 
Community resources (e.g., parks, fitness and recreation centers, farmer’s 
markets, food pantries) were pulled from YELP using an API key. Resources 
were validated against lists manually generated via online searching of physical 
activity and food departments and organizations (e.g., the department of parks, 
recreation and forestry) and google. A final action plan (behavior change 
prescription, community resources and education) will be provided to the patient 
at the visit and/or electronically via email or text-message. Patient follow-up will 
be supported by automatic email or text-message check-ins at 4, 8 and 12 
weeks. Within the 4-, 8- and 12- week email/text message check-ins the patient 
will be asked to answer questions about meeting their physical activity and 
nutrition goals. Based on the response, the patient will receive an automated 
email and/or text message with an updated prescription. 
Wait-list control. Patients will attend a routine care visit in-person or remotely. A 
PREVENT action plan (behavior change prescription, community resources and 
education) will provided to the patient via email after the completion of follow-up 
measurement.  

Follow-up measurement. Immediately following the clinic visit (within 48 
hours) all patients will be sent electronically a brief 10-question (yes/no) 
survey regarding their clinical interaction. Participants randomized to 
intervention will also receive questions about their satisfaction with the 
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PREVENT tool. Three months after the patient’s clinic visit, they will be sent the 
Health Behavior & Attitudes Survey electronically and an accelerometer via mail. 
Only patients who presented with abnormal values for CVH risk factors will return 
to the Late Effects Clinic to complete a routine clinic visit in accordance with the 
standard of care for these high-risk patients. Study staff will extract the most-
recent EHR data for CVH risk factors for all patients.  

Qualitative data collection. Semi-structured interviews will be completed within 
one month of the completion of follow-up measurement for all participants that 
received the PREVENT tool.  

4.3.2 Provider Schedule of Events  

 

We anticipate that providers study participation will be approximately 11 months 
in duration. All providers at The Late Effects Clinic will be invited to view an 
online training on how to use the PREVENT tool prior to the start of patient 
recruitment. The online training will be recorded and disseminated to ensure that 
all providers are able to view the training. At this time, providers will be supplied 
login credentials to access the PREVENT tool. Following the training, all 
providers will be asked to complete the Clinical Sustainability Assessment Tool 
electronically. Once the intervention period begins, study staff will notify the 
provider if their patient was randomized to intervention to ensure that PREVENT 
is used during the care visit. Tablets will be available at the clinic if providers 
choose to use them to administer the PREVENT tool. However, the PREVENT 
tool can be administered via any computer or tablet using their login credentials. 
A subset of patient-provider interactions (n=15) may be observed and recorded 
while PREVENT is being used. Providers who used PREVENT will be asked to 
complete an electronic follow-up survey. Within one month of completing the 
intervention, providers will participate in in-depth interviews. Interviews will be 
held in-person, over the phone or using zoom technology.  
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4.4 Data Collection Methods 
Theoretical underpinnings. This feasibility study will apply principles of 
Designing for Dissemination, Implementation and Sustainability (D4DIS) to 
understand factors critical to external validity and refine the existing PREVENT 
tool to fit well with provider’s and patient’s needs, assets and timeframes.39 We 
seek to speed translation of the PREVENT tool into practice by simultaneously 
collecting mixed method data regarding determinants of current and future 
implementation of the PREVENT tool, guided by the new Reach, Efficacy, 
Adoption, Implementation, and Maintenance (RE-AIM) framework.40,41 The 
updated RE-AIM framework will be used to identify barriers to implementation 
and dissemination as outlined in Table 3.  
 
Table 3: RE-AIM Outcome Measures  

RE-AIM 
Construct Measure Data Source Stakeholder 

Reach Representativeness 
compared to eligible clinic 
population 

EHR data; 
Demographics survey 

Patients 

Efficacy Changes in health behaviors 
and attitudes; Change in CVH 
risk factors 

Health Behavior & 
Attitudes Survey; 
accelerometry; EHR 
data 

Patients 

Adoption Usability; acceptability; 
consistency with 
priorities/values 

Patient and parent 
interviews; Provider 
survey 

Patient, 
parent, 
provider 

Implementation Intervention delivery; fidelity to 
the protocol; time of 
PREVENT use; compatibility 
with workflow 

Direct observation, 
audio recordings of 
implementation 

Patient 

Maintenance Barriers and enabling factors 
for continued implementation 
of PREVENT 

Qualitative interviews; 
Provider survey; 
Clinical Sustainability 
Assessment Tool 

Provider 

 
 

4.4.1 EHR data extraction. Patient demographics (e.g., sex, date of birth, 
race/ethnicity) and the most recent risk factors for CVH (height, weight, fasting 
blood glucose, total cholesterol, blood pressure, smoking status) will be extracted 
at baseline (prior to clinic visit) and at follow-up (3-months). Available EHR data 
will be uploaded into PREVENT prior to the clinic visit but may be updated within 
the PREVENT tool at the time of the clinic visit if updated values are attained. 
CVH risk factor data within the tool at the time of the clinic will be used as 
baseline values and used to determine changes from baseline to follow-up. Only 
patients with abnormal baseline values will return for a follow-up clinic visit at 3-
months. Therefore, we acknowledge that not all patients will have updated 
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information for CVH risk factors (BMI, fasting blood glucose, total cholesterol and 
blood pressure) from baseline). This feasibility study is intended to determine 
what data are commonly available for a future study. We expect that height and 
weight will be the most commonly available data point at baseline and 3-months. 
Therefore, body mass index (BMI) is our primary health outcome and will be 
calculated based on CDC growth charts using height and weight. 

4.4.2 Demographics Survey will be used to collect parent and family 
demographics (e.g. annual household income, education-levels, family’s medical 
history) from parents of study participants (n=50) at baseline. The survey will be 
sent electronically using REDCap to give the parent the option of completing the 
survey prior to the clinic visit. Alternatively, the parent may complete the 
questionnaire while in the waiting room at the clinic.  
4.4.3. Health Behavior & Attitudes Survey will be used to collect physical 
activity and nutrition behaviors and attitudes from adolescent patients (n=50) at 
baseline and follow-up. This information will be used to populate the PREVENT 
tool’s risk profile and determine changes in physical activity and nutrition 
behaviors and attitudes from baseline to post-intervention. The physical activity 
questions are adapted from the International Physical Activity Questionnaire 
(IPAQ) that has been validated for use in adolescents.42,43 Nutrition questions are 
generated based on the Stoplight Diet38 for adolescents and the Rapid Eating 
Assessment for Participants - Shortened Version.44  Attitudes toward behavior 
change questions were adapted from two validated surveys: 1) 45-47the Treatment 
Self-Regulation Scale 48,49 and 2) the Rapid Eating Assessment for Participants - 
Shortened Version.44 

4.4.4 Accelerometers will be administered to patients at baseline and 6-month 
follow-up to objectively measure levels of physical activity (light, moderate, 
vigorous) and sedentary behaviors. At baseline, accelerometers will be mailed to 
participants after consent is obtained and returned by mail using a provided pre-
paid envelop or at the clinic visit. The following materials will be sent via mail with 
the accelerometer device: a pre-paid return envelope, a welcome letter, and 
directions for use. Participants randomized to the intervention group will also 
receive a document detailing “what to expect” at their clinic visit. At follow-up, 
accelerometers will be mailed including a pre-paid return envelope. Participants 
will be asked to wear the device for 7 days including 2 weekend days on a belt 
(provided) around their waist. Participants will be instructed to remove the device 
only when bathing or swimming; they will continue to wear the device while 
sleeping.  

4.4.5 Patient and parent qualitative interviews will examine facilitators and 
barriers to maintenance. Semi-structured interviews will be conducted individually 
with patients (n=10) and parents (n=10). Questions will assess satisfaction with 
their provider interaction, the PREVENT tool’s design, physical activity and 
nutrition prescriptions, community resources (e.g., are there other resources that 
would be helpful, did these resources help you or your child achieve the goals) 
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and, more generally, other ways the clinic may help them achieve behavior 
change. 

4.4.6 Provider survey will be conducted following the intervention to evaluate 
adoption and understand potential for maintenance. All providers will complete a 
web-based survey adapted from five previous instruments. The acceptability, 
appropriateness, and feasibility of the PREVENT tool will be assessed using the 
Acceptability of Intervention Measure (AIM), Intervention Appropriateness 
Measure (IAM), and Feasibility of Intervention Measure (FIM).44 Questions 
regarding the provider’s satisfaction with five aspects of health information 
technology: content, accuracy, format, ease of use and timeliness are adapted 
from Dr. Foraker’s (Co-I) previous research.34 Question to assess providers intent 
to change their behavior and continue using PREVENT (maintenance) were 
adapted from Legare’s CPD Reaction Questionnaire.50-52 We also include several 
team-developed items to align with previous measurement in the tool 
development phase. 

4.4.7 Direct observation, audio recordings of 15 patient-provider interactions 
will generate the following implementation outcomes: the delivery of the 
PREVENT tool (e.g., who is delivering the tool, how the provider delivers the 
information), whether it was delivered as intended (fidelity) and compatibility with 
clinic workflow. Additionally, observation will provide information on how the 
patient interacts with the tool. An observation form will be used by study staff to 
systematically observe PREVENT use. Audio recording will occur only while 
PREVENT is being used and will be assessed by two study staff to identify 
themes in patient-provider interaction and clinical decision-making.  

4.4.8 Patient follow-up surveys will be sent electronically at 4-, 8- and 12-
weeks to assess whether patient’s are obtaining their physical activity and food 
intake goals and provide tailored feedback (e.g., updated goals and motivation). 

4.4.9 Provider qualitative interviews will be conducted following the 4-month 
period to understand potential for maintenance. Thirty-minute interviews will be 
performed with a diverse group of 5-10 providers (e.g., physicians, physician 
assistants, nurses, clinic staff) at the clinic, by phone or by zoom technology. 
Interviews will be used to gain in-depth insight on what providers liked about the 
PREVENT tool, whether PREVENT is consistent with their and their clinic’s 
priorities/values, and barriers and enabling factors for sustaining PREVENT in 
their clinic.  

4.4.10 Clinical Sustainability Assessment Tool (CSAT) will be administered to 
all providers at the Late Effects Clinic following the intervention. CSAT will be 
administered to determine clinic-level readiness and capacity for sustainability of 
the PREVENT tool.53 Clinic-level factors include organization, financial, 
regulatory and political barriers.  
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5.0 Statistical Considerations  
5.1. Hypotheses.  

Aim 1. We hypothesize that the majority of providers, patients and parents will 
express positive views about the PREVENT tool and its sustained use in clinical 
settings.  
 
Aim 2. We hypothesize that patients who receive PREVENT will have greater 
improvements in attitudes toward behavior change recommendations, adherence 
to recommended behavior change and CVH compared to those who did not 
receive PREVENT during their clinic visit. 

 

5.2. Data Analysis Plan 
Statistical analysis will be performed using SAS v9.4 (quantitative data) and NVivo12 
software (qualitative data).  
For our Aim 1 hypothesis, analyses will be largely descriptive (using means, medians 
and frequencies) for adoption, implementation and maintenance outcomes using survey 
and observation data. Aim 1 will also be tested using qualitative data. In-depth interview 
and observation data will be professionally transcribed, anonymized, and imported into 
NVivo10 software for thematic analysis. The following steps will be performed for in-
depth interviews and observation data. Guides will be developed and piloted. Coders 
(n=2) will read over all transcripts and develop a draft of the coding tool. We will practice 
coding at least three transcripts together to make sure all concepts are adequately 
captured in the tool. Once the tool is finalized, coders will be assigned transcripts for 
coding, ensuring each one will be coded by at least two people for reliability and 
decreased positionality bias. We will summarize codes into general themes and highlight 
main findings with quotes. 
Our Aim 2 hypothesis will be tested using EHR data, accelerometry and patient survey 
data. Accelerometry data will be processed and analyzed using Actigraph software and 
SAS v9.4 using protocols validated in adolescents. The participants’ demographics and 
anthropometrics will be summarized using mean and standard deviation by treatment 
groups. The differences of factors of interest (physical activity, dietary intake, and CVH 
risk factors) between the 2 study groups at baseline will be compared using linear 
regressions. Change from baseline between study groups will be tested using linear 
regressions. Statistical significance will be defined as p<0.05. 
Ultimately, Aim 1 and Aim 2 quantitative and qualitative data will be integrated to 
determine overall feasibility, revise the PREVENT tool and identify barriers to current 
and future implementation that will inform an implementation strategy for the larger trial. 
 

6.0 Data Management 
Data will be stored on a secure information technology-maintained computing infrastructure 
behind the Washington University in St. Louis firewall, which has been certified to store 
protected health information. Paper forms will be stored in the principal investigators locked 
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office in a locked file cabinet. Accelerometry data will be downloaded and stored on the secure 
Washington University Server using patient ids. Data will be erased from the device immediately 
following download. All audio recording of patient visits and interviews will be transferred onto 
the secure server and de-identified. Audio-recordings will be deleted from the physical devices. 
Data from the PREVENT tool will also be stored on a secure information technology-maintained 
platform (Google Firebase) that complies with HIPPA standards. We will take consistent 
measures to protect the confidentiality of these data. When the data are collected and ready for 
analysis, the dataset will be downloaded by Dr. Kepper and used only for the purposes 
identified in these analysis. Only approved members of the research team will have access to 
these data. 
 
 

Table 4. Summary of Data Storage 
Data Location 
Informed consent/assent documents REDCap; paper forms 
Healthy Behavior Survey  REDCap 
Acclerometry data Washington University Server 
EHR data Washington University Server 
Direct observation form REDCap 
Provider qualitative interviews Washington University Server 
Provider survey REDCap 
Adolescent and parent interviews Washington University Server 
Data entered into PREVENT Google Firebase 

 

7.0 Confidentiality and Privacy 
Confidentiality will be protected by collecting only information needed to assess study 
outcomes, minimizing to the fullest extent possible the collection of any information that could 
directly identify subjects, and maintaining all study information in a secure manner. To help 
ensure subject privacy and confidentiality, only a unique study identifier will appear on the data 
collection form. Any collected patient identifying information corresponding to the unique study 
identifier will be maintained on a linkage file, store separately from the data. The linkage file will 
be kept secure, with access limited to designated study personnel. Following data collection 
subject identifying information will be destroyed (three years after closure of the study), 
consistent with data validation and study design, producing an anonymous analytical data set. 
Data access will be limited to study staff. Data and records will be kept locked and secured, with 
any computer data password protected. No reference to any individual participant will appear in 
reports, presentations, or publications that may arise from the study. 
 

8.0 Data Safety and Management 
8.1 Data Safety and Monitoring Board The principal investigator (Dr. Kepper) will 
be responsible for the overall monitoring of the data and safety of study participants.  
The principal investigator will be assisted by other members of the study staff. 
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8.2 Reporting of Unanticipated Problems, Adverse Events or Deviations Any 
unanticipated problems, serious and unexpected adverse events, deviations or protocol 
changes will be promptly reported by the principal investigator or designated member of 
the research team to the IRB and sponsor or appropriate government agency if 
appropriate. 
 

9.0 References 
1. Mayer-Davis EJ, Dabelea D, Lawrence JM. Incidence Trends of Type 1 and Type 2 

Diabetes among Youths, 2002-2012. N Engl J Med. 2017;377(3):301. 
2. Skinner AC, Ravanbakht SN, Skelton JA, Perrin EM, Armstrong SC. Prevalence of 

Obesity and Severe Obesity in US Children, 1999–2016. Pediatrics. 
2018;141(3):e20173459. 

3. Nadeau KJ, Maahs DM, Daniels SR, Eckel RH. Childhood obesity and cardiovascular 
disease: links and prevention strategies. Nature Reviews Cardiology. 2011;8(9):513-525. 

4. Stetson B, Minges KE, Richardson CR. New directions for diabetes prevention and 
management in behavioral medicine. J Behav Med. 2017;40(1):127-144. 

5. Beauchamp A, Backholer K, Magliano D, Peeters A. The effect of obesity prevention 
interventions according to socioeconomic position: a systematic review. Obes Rev. 
2014;15(7):541-554. 

6. Browne AJ, Varcoe C, Ford-Gilboe M, Wathen CN, Team ER. EQUIP Healthcare: An 
overview of a multi-component intervention to enhance equity-oriented care in primary 
health care settings. Int J Equity Health. 2015;14:152. 

7. Yang Q, Yuan K, Gregg EW, et al. Trends and Clustering of Cardiovascular Health 
Metrics Among U.S. Adolescents 1988–2010. Journal of Adolescent Health. 
2014;55(4):513-520. 

8. Braveman P, Gottlieb L. The social determinants of health: it's time to consider the 
causes of the causes. Public health reports (Washington, DC : 1974). 2014;129 Suppl 
2(Suppl 2):19-31. 

9. Daniel H, Bornstein SS, Kane GC, Health ft, Physicians PPCotACo. Addressing Social 
Determinants to Improve Patient Care and Promote Health Equity: An American College 
of Physicians Position Paper. Ann Intern Med. 2018;168(8):577-578. 

10. Galea S, Tracy M, Hoggatt KJ, Dimaggio C, Karpati A. Estimated deaths attributable to 
social factors in the United States. Am J Public Health. 2011;101(8):1456-1465. 

11. Andermann A, Collaboration C. Taking action on the social determinants of health in 
clinical practice: a framework for health professionals. CMAJ. 2016;188(17-18):E474-
E483. 

12. Glasgow RE, Bull SS, Piette JD, Steiner JF. Interactive behavior change technology: A 
partial solution to the competing demands of primary care. American Journal of 
Preventive Medicine. 2004;27(2):80-87. 

13. Taveras EM, Marshall R, Sharifi M, et al. Comparative Effectiveness of Clinical-
Community Childhood Obesity Interventions: A Randomized Clinical Trial. JAMA 
Pediatr. 2017;171(8):e171325. 

14. Shay CM, Gooding HS, Murillo R, Foraker R. Understanding and Improving 
Cardiovascular Health: An Update on the American Heart Association's Concept of 
Cardiovascular Health. Progress in Cardiovascular Diseases. 2015;58(1):41-49. 



 

 

FOR IRB USE ONLY 
$STAMP_IRB_ID 
$STAMP_APPRV_DT 
$STAMP_REL_DT 
$STAMP_EXP_DT 

 

20 
 

15. Shay CM, Ning H, Daniels SR, Rooks CR, Gidding SS, Lloyd-Jones DM. Status of 
cardiovascular health in US adolescents: prevalence estimates from the National Health 
and Nutrition Examination Surveys (NHANES) 2005-2010. Circulation. 
2013;127(13):1369-1376. 

16. Lloyd-Jones DM, Hong Y, Labarthe D, et al. Defining and Setting National Goals for 
Cardiovascular Health Promotion and Disease Reduction. Circulation. 2010;121(4):586-
613. 

17. Haire-Joshu D, Klein S. Is primary care practice equipped to deal with obesity?: 
comment on "Preventing weight gain by lifestyle intervention in a general practice 
setting". Arch Intern Med. 2011;171(4):313-315. 

18. Lianov L, Johnson M. Physician Competencies for Prescribing Lifestyle Medicine. JAMA. 
2010;304(2):202-203. 

19. Eakin EG, Smith BJ, Bauman AE. Evaluating the Population Health Impact of Physical 
Activity Interventions in Primary Care—Are We Asking the Right Questions? Journal of 
Physical Activity and Health. 2005;2(2):197-215. 

20. Glasgow RE, Askew S, Purcell P, et al. Use of RE-AIM to Address Health Inequities: 
Application in a low-income community health center based weight loss and 
hypertension self-management program. Transl Behav Med. 2013;3(2):200-210. 

21. American Diabetes A. 12. Children and Adolescents: Standards of Medical Care in 
Diabetes-2018. Diabetes Care. 2018;41(Suppl 1):S126-S136. 

22. Ahern M, Brown C, Dukas S. A national study of the association between food 
environments and county-level health outcomes. J Rural Health. 2011;27(4):367-379. 

23. Kaczynski AT, Henderson KA. Parks and recreation settings and active living: a review 
of associations with physical activity function and intensity. J Phys Act Health. 
2008;5(4):619-632. 

24. Powell LM, Auld MC, Chaloupka FJ, O'Malley PM, Johnston LD. Associations between 
access to food stores and adolescent body mass index. Am J Prev Med. 2007;33(4 
Suppl):S301-307. 

25. Beaulac J, Kristjansson E, Cummins S. A systematic review of food deserts, 1966-2007. 
Prev Chronic Dis. 2009;6(3):A105. 

26. Moore LV, Diez Roux AV, Evenson KR, McGinn AP, Brines SJ. Availability of 
recreational resources in minority and low socioeconomic status areas. Am J Prev Med. 
2008;34(1):16-22. 

27. Orstad SL, McDonough MH, Stapleton S, Altincekic C, Troped PJ. A Systematic Review 
of Agreement Between Perceived and Objective Neighborhood Environment Measures 
and Associations With Physical Activity Outcomes. Environment and Behavior. 
2016;49(8):904-932. 

28. Lackey KJ, Kaczynski AT. Correspondence of perceived vs. objective proximity to parks 
and their relationship to park-based physical activity. Int J Behav Nutr Phys Act. 
2009;6:53. 

29. Rushton FE, Jr., American Academy of Pediatrics Committee on Community Health S. 
The pediatrician's role in community pediatrics. Pediatrics. 2005;115(4):1092-1094. 

30. Bodenheimer T, Wagner EH, Grumbach K. Improving primary care for patients with 
chronic illness. JAMA. 2002;288(14):1775-1779. 

31. Robinson TN, Matheson D, Desai M, et al. Family, community and clinic collaboration to 
treat overweight and obese children: Stanford GOALS-A randomized controlled trial of a 
three-year, multi-component, multi-level, multi-setting intervention. Contemp Clin Trials. 
2013;36(2):421-435. 



 

 

FOR IRB USE ONLY 
$STAMP_IRB_ID 
$STAMP_APPRV_DT 
$STAMP_REL_DT 
$STAMP_EXP_DT 

 

21 
 

32. Sherwood NE, French SA, Veblen-Mortenson S, et al. NET-Works: Linking families, 
communities and primary care to prevent obesity in preschool-age children. Contemp 
Clin Trials. 2013;36(2):544-554. 

33. Holtrop JS, Rabin BA, Glasgow RE. Qualitative approaches to use of the RE-AIM 
framework: rationale and methods. BMC Health Serv Res. 2018;18(1):177. 

34. Foraker RE, Kite B, Kelley MM, et al. EHR-based Visualization Tool: Adoption Rates, 
Satisfaction, and Patient Outcomes. EGEMS (Washington, DC). 2015;3(2):1159-1159. 

35. Foraker RE, Shoben AB, Kelley MM, et al. Electronic health record-based assessment of 
cardiovascular health: The stroke prevention in healthcare delivery environments 
(SPHERE) study. Prev Med Rep. 2016;4:303-308. 

36. Foraker RE, Shoben AB, Lopetegui MA, et al. Assessment of Life's Simple 7 in the 
primary care setting: the Stroke Prevention in Healthcare Delivery EnviRonmEnts 
(SPHERE) study. Contemp Clin Trials. 2014;38(2):182-189. 

37. Sothern MS, Schumacher H. Trim Kids (TM): The Proven 12-Week Plan That Has 
Helped Thousands of Children Achieve a Healthier Weight. Harper Collins; 2011. 

38. Epstein LH, Squires S. The stoplight diet for children : an eight-week program for 
parents and children. 1st ed. Boston: Little, Brown; 1988. 

39. Brownson RC, Colditz GA, Proctor EK. Dissemination and implementation research in 
health : translating science to practice. Second edition. ed. New York, NY: Oxford 
University Press; 2018. 

40. Holtrop JS, Rabin BA, Glasgow RE. Qualitative approaches to use of the RE-AIM 
framework: rationale and methods. BMC health services research. 2018;18(1):177-177. 

41. Glasgow RE, Harden SM, Gaglio B, et al. RE-AIM Planning and Evaluation Framework: 
Adapting to New Science and Practice With a 20-Year Review. Front Public Health. 
2019;7(64). 

42. De Cocker K, Ottevaere C, Sjostrom M, et al. Self-reported physical activity in European 
adolescents: results from the HELENA (Healthy Lifestyle in Europe by Nutrition in 
Adolescence) study. Public Health Nutr. 2011;14(2):246-254. 

43. Hagstromer M, Bergman P, De Bourdeaudhuij I, et al. Concurrent validity of a modified 
version of the International Physical Activity Questionnaire (IPAQ-A) in European 
adolescents: The HELENA Study. International journal of obesity (2005). 2008;32 Suppl 
5:S42-48. 

44. Segal-Isaacson CJ, Wylie-Rosett J, Gans KM. Validation of a Short Dietary Assessment 
Questionnaire: The Rapid Eating and Activity Assessment for Participants Short Version 
(REAP-S). The Diabetes Educator. 2004;30(5):774-781. 

45. Andrés A, Saldaña C, Gómez-Benito J. Establishing the stages and processes of 
change for weight loss by consensus of experts. Obesity (Silver Spring, Md). 
2009;17(9):1717-1723. 

46. Andrés A, Saldaña C, Gómez-Benito J. The transtheoretical model in weight 
management: validation of the processes of change questionnaire. Obesity facts. 
2011;4(6):433-442. 

47. Andrés A, Saldaña C, Beeken RJ. Assessment of processes of change for weight 
management in a UK sample. Obesity facts. 2015;8(1):43-53. 

48. Levesque CS, Williams GC, Elliot D, Pickering MA, Bodenhamer B, Finley PJ. Validating 
the theoretical structure of the Treatment Self-Regulation Questionnaire (TSRQ) across 
three different health behaviors. Health Education Research. 2006;22(5):691-702. 

49. Williams GC, Grow VM, Freedman ZR, Ryan RM, Deci EL. Motivational predictors of 
weight loss and weight-loss maintenance. J Pers Soc Psychol. 1996;70(1):115-126. 



 

 

FOR IRB USE ONLY 
$STAMP_IRB_ID 
$STAMP_APPRV_DT 
$STAMP_REL_DT 
$STAMP_EXP_DT 

 

22 
 

50. Legare F, Freitas A, Turcotte S, et al. Responsiveness of a simple tool for assessing 
change in behavioral intention after continuing professional development activities. 
PLOS ONE. 2017;12(5):e0176678. 

51. Légaré F, Borduas F, Freitas A, et al. Development of a Simple 12-Item Theory-Based 
Instrument to Assess the Impact of Continuing Professional Development on Clinical 
Behavioral Intentions. PLOS ONE. 2014;9(3):e91013. 

52. Légaré F, Borduas F, Jacques A, et al. Developing a theory-based instrument to assess 
the impact of continuing professional development activities on clinical practice: a study 
protocol. Implementation Science. 2011;6(1):17. 

53. Washington University in St. Louis CfPHSS. Clinical Sustainability Assessment Tool. 
https://www.sustaintool.org/csat/. Published 2020. Accessed May 27, 2020. 

 

https://www.sustaintool.org/csat/

	protocol cover page
	Protocol 202007026 07 21 22
	Background and Introduction:
	Significance:
	1.0 Study Aims:
	2.0 Summary of Study Plan
	3.0 Study Population
	4.0 Study Procedures
	4.1 Recruitment
	4.2 Enrollment and Consent
	4.2.3 Provider enrollment

	4.3 Schedule of Events
	4.3.1 Patient Schedule of Events
	4.3.2 Provider Schedule of Events
	4.4 Data Collection Methods

	5.0 Statistical Considerations
	5.1. Hypotheses.
	5.2. Data Analysis Plan

	6.0 Data Management
	7.0 Confidentiality and Privacy
	8.0 Data Safety and Management
	9.0 References


