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ABSTRACT 

Purpose: This project aims to determine if a targeted educational module about return-to-learn 

coupled with instruction about using a concussion symptom evaluation tool improves provider 

knowledge about guideline recommendations and the intent to translate knowledge into practice 

at North Country Health Care. 

Background: Concussions are a common cause of morbidity in youth, with the incidence rising. 

Since primary care providers (PCPs) are predominantly responsible for managing concussions, 

their knowledge about evidence-based care is crucial to patient outcomes. Significant gaps exist 

in provider knowledge of return-to-learn guideline recommendations, potentially resulting in 

suboptimal care. Numerous pediatric concussion clinical practice guidelines and validated 

concussion evaluation tools are available to guide practice. The literature suggests that provider 

education is a critical component of disseminating guideline recommendations. 

Methods: The quality improvement project consisted of a targeted educational presentation 

delivered to health care providers at North Country Health Care. The education highlighted key 

return-to-learn guideline recommendations and introduced a concussion symptom evaluation tool 

that the participants applied to a clinical case study. Pre and post-test surveys assessed 

knowledge and intent to apply knowledge to practice. 

Results: Using descriptive statistics, a comparative analysis of pre- and post-test surveys were 

completed to determine if the education intervention improved provider knowledge about return-

to-learn recommendations. The findings showed a 47% improvement in overall knowledge about 

return-to-learn guideline recommendations following the education, and 60% of participants 

reported they intended to translate knowledge into practice. 
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Conclusions: The project findings support the literature regarding existing knowledge gaps in 

primary care about return-to-learn guideline recommendations. Several guidelines exist, but 

effective dissemination is a barrier. The outcomes demonstrated substantial improvement in 

provider knowledge of key return-to-learn guideline recommendations using a targeted education 

designed for adult learners, reinforcing existing literature that education is a crucial component 

of evidence-based practice. Future quality improvement (QI) efforts should focus on 

disseminating return-to-learn guidelines to a larger number of providers. Research should focus 

on determining the most effective dissemination strategies for translating knowledge into 

practice. 
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INTRODUCTION 

Youth concussions are a serious public health concern (Lumba-Brown et al., 2018). An 

estimated 2.5 million school aged children in the United States (US) reported a concussion in 

2017 (Depadilla et al., 2018). A concussion is a type of mild traumatic brain injury (mTBI) that 

is associated with significant morbidity for children (Centers for Disease Control and Prevention 

[CDC], 2019) and a substantial financial burden with health care costs in the first year exceeding 

$1.2 billion (Graves et al., 2015). Since primary care providers are central to the initial and 

ongoing management of children with concussions (Arbogast et al., 2016), their knowledge of 

evidence-based management is crucial to patient outcomes (Lowry et al., 2019). Several 

pediatric concussion clinical practice guidelines (CPGs) are available to bridge knowledge gaps 

and help guide evidence-based concussion management (Lumba-Brown et al., 2018; McCrory et 

al., 2017; Reed et al., 2019); however dissemination of guidelines is a barrier (Zemek et al., 

2014). Provider education is a critical element of guideline dissemination and improves 

knowledge about guideline recommendations. 

Background Knowledge and Significance 

Concussions cause functional impairments that may result in physical, cognitive, and 

mood disturbances and adversely affect a child's life and interfere with their academic 

performance (CDC, 2019). Physical symptoms such as headaches and visual disturbances can 

hinder a student's ability to concentrate and read. Simultaneously, cognitive deficits result in a 

shorter attention span, slower processing speeds, and memory problems, limiting students’ 

capacity to learn new information, apply knowledge, and complete tasks. The cognitive demands 

of attending classes and doing homework can exacerbate symptoms, so environmental and 
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academic adjustments are necessary to allow mental rest throughout recovery (Grady & Master, 

2017; Halstead, 2018). According to the Barrow Neurological Institute (2018) concussion 

survey, 70% of high school athletes who sustained a concussion missed school due to the injury, 

and 40% missed up to ten days. Adolescents often experience a higher symptom burden and 

longer recovery time than other age groups (Purcell et al., 2019). Students with mild injuries are 

typically able to return to their pre-injury academic performance within a few weeks. However, a 

significant number of students will continue to have symptoms beyond a month, with 14% of 

children with a concussion continuing to face challenges in school after one year (Rivara et al., 

2012).  

Primary care providers (PCPs) manage the majority of post-concussion care in the 

pediatric population. Data from an epidemiological study found that more than 75% of children 

seek initial post-concussion care with their PCP versus an emergency department or urgent care 

(Arbogast et al., 2016). Nurse practitioners (NPs) play a significant role in providing evidence-

based pediatric concussion management. In 2016, they accounted for more than 25% of rural 

PCPs and 23% of non-rural providers. The proportion of NPs taking roles in the primary care 

setting continues to grow, with the profession seeing a 66% increase in the number of primary 

care graduates between 2014 and 2018 (Pohl et al., 2018).  

Despite their essential role in concussion care, many PCPs report that they do not have 

adequate knowledge and training to provide quality care for pediatric concussion patients (Eady 

et al., 2016; Zonfrillo et al., 2012). The literature shows that many providers report a lack of 

awareness about pediatric concussion guidelines and have limited knowledge about guideline 

recommendations (Eady et al., 2016; Reisner et al., 2015). Recent studies found that 49% of 
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family physicians were not aware of one of the most widely known pediatric concussion clinical 

practice guideline (Lebrun et al., 2013), and 53% of PCPs demonstrated inadequate knowledge 

about cognitive rest and graduated return-to-learn (RTL) guideline recommendations (Zemek et 

al., 2014). 

Between 2007 and 2014, there was a 66% increase in pediatric concussions' overall 

incidence, with high school students experiencing the most significant rise with 87% (Zhang et 

al., 2016). This trend is likely in part due to increased awareness about the potential long-term 

effects of concussions (Reisner et al., 2015), it has led more children to seek professional care 

following a mild head injury. (Reisner et al., 2015), resulting in more children seeking 

professional care following a mild head injury. With more children relying on their PCPs for 

concussion care, knowledge deficits in RTL guideline recommendations create significant 

barriers to providing high-quality care and achieving optimal outcomes.  

Increased awareness about how concussions impact children and their academic 

performance has led to considerable evidence-based care improvements. Professional 

organizations like the CDC, Concussion in Sport Group, and Ontario Neurotrauma Foundation 

have published pediatric-specific concussion guidelines that provide streamlined RTL 

recommendations to assist providers with delivering evidence-based care (Lumba-Brown et al., 

2018; McCrory et al., 2017; Reed et al., 2019). While using CPGs leads to improved quality of 

care and patient outcomes, application of concussion guideline recommendations remains limited 

in primary care (Fischer et al., 2016). Dissemination of guideline recommendations through 

provider education can improve knowledge and clinical practice, ultimately leading to better 

patient outcomes (Fischer et al., 2016).   
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Local Problem 

According to the US Centers for Disease Control and Prevention (CDC), an estimated 

15% of high school students sustained at least one concussion while playing sports or other 

physical activities in 2017 (Depadilla et al., 2018). The prevalence among high school students 

in Arizona was slightly higher, with one in five students sustaining a concussion (Barrow 

Neurological Institute, 2018). Children in rural settings are two times as likely to sustain a 

concussion than their urban counterparts (Yue et al., 2020) and have limited access to specialized 

care (Graves et al., 2015). As a result, primary care providers play a critical role in managing 

pediatric concussions.  

North Country HealthCare (NCHC) in Springerville, AZ, is a primary community health 

clinic that provides care to the rural and underserved communities of Springerville, Eagar, and 

surrounding areas in Apache County and will serve as the project site. After identifying the 

practice problem, a thorough needs assessment was conducted at NCHC in 2020. It included an 

informal interview with the three PCPs at the clinic to assess their knowledge about pediatric 

concussion guidelines and RTL recommendations.  

The assessment found that the providers follow clinical practice standards recommended 

by the American Interscholastic Association for managing return-to-sport; however, they do not 

follow specific guideline recommendations for RTL. The assessment identified substantial 

knowledge gaps about RTL guideline recommendations and provider practice variation in RTL 

management. Two of the providers did not routinely recommend an initial period of rest from 

school following a concussion. In contrast, the other providers recommended rest varied by the 

severity of the patient’s symptoms. When transitioning children back to school, none of the 
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providers consistently followed guideline recommendations for a graduated RTL approach or 

routinely recommended academic accommodations. Additionally, the practice does not use a 

validated concussion symptom inventory tool to track patient progress during recovery. 

According to RTL guideline recommendations, a short period of rest lasting 24-48 hours 

is recommended after a concussion, followed by a gradual, stepwise approach to increasing 

academic workload during recovery (Lumba-Brown et al., 2018; McCrory et al., 2017; Reed et 

al., 2019). Providers should use validated tools as part of the comprehensive assessment of a 

concussion patient (Parachute, 2017). The variation between RTL guideline recommendations 

and clinical practice at NCHC highlights the need for an intervention to improve provider 

knowledge of evidence-based practice and ultimately improve patient care (Lowry et al., 2019). 

Effectively managing RTL post-concussion is a multidisciplinary approach centered 

around the child. It includes key stakeholders in the clinical setting, at school, and in the home. 

In the clinical setting, providers are responsible for the clinical evaluation of concussion patients, 

providing recommendations for academic accommodations, and making referrals when 

necessary. Key stakeholders at school include the nurse, athletic trainer, and teachers who ensure 

that the student is receiving the recommended accommodations. At home, the child must monitor 

their symptoms and activities, identify barriers to recovery, and communicate their progress with 

their guardians, teachers, and healthcare providers. The guardians provide oversight of the care 

plan by observing the child, ensuring that they receive the proper accommodations at school, and 

relaying pertinent information back to the healthcare provider.  
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Intended Improvement 

Project Purpose 

The purpose of this project is to determine if a brief educational module about RTL 

coupled with instruction about how to use a concussion symptom evaluation tool improves 

NCHC provider knowledge about RTL guideline recommendations. Furthermore, the project 

will assess providers' intent to apply knowledge to practice. 

Project Question 

This purpose led to the project question: Does educating health care providers at NCHC 

about pediatric concussion guidelines and validated evaluation tools improve the clinical 

management of RTL in school-aged students with concussions? 

Project Objectives 

The objectives of this project are to: 

• Provide a targeted, live PowerPoint presentation reviewing key RTL guidelines 

recommendations for the clinical management of pediatric concussions and introduce 

the concussion symptom evaluation form to health care providers (HCPs) at NCHC 

by November 31, 2020.  

• Improve provider knowledge of RTL guideline recommendations that are evaluated 

using pre and post-test surveys to achieve 50% knowledge improvement. 

• Assess NCHC providers’ intent to translate knowledge into practice using a post-test 

survey. 

• Implement the concussion symptom evaluation form into the clinical workflow for 

youth concussions by January 1, 2021.  
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Theoretical Framework  

Andragogy is described as a method of teaching adult learners. German educator 

Alexander Kapp first coined the term in 1833. In the first half of the 20th century, Eduard 

Lindeman, a pioneer in adult education, continued to build the concept of andragogy with his 

beliefs that learning is lifelong, and experience provides a foundation for learning (Blondy, 2007; 

Knowles, 1984b). Malcolm Knowles, a central figure in adult education, popularized andragogy 

in the US while developing and refining his adult learning theory in the 1960s and 1970s. 

Drawing from the work of those before him, Knowles first proposed his theory in 1968, which 

described andragogy as the “art and science of helping adults learn” (Knowles, 1968). It 

originally consisted of four assumptions about adult learners. Knowles later expanded on his 

assumptions in subsequent years and applied the assumptions to various settings (Blondy, 2007). 

The adult learning theory (ALT) guides this DNP project as it focuses on helping 

educators understand the audience they are teaching. This understanding enables them to deliver 

education more effectively and in a relevant manner to the adult learner, which aligns with this 

project's purpose of delivering an educational presentation that is aimed at improving HCP 

knowledge about RTL guideline recommendations for concussions. 

Knowles’ theory about adult learning developed from his observations about how adults 

learned differently from children. Knowles (1984b) defined these observations as five 

assumptions:  

• Adult learners are self-directed 

• They possess a readiness to learn 

• Adult learners are intrinsically motivated 
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• Past experiences enhance their learning 

• They are problem-centered learners  

According to Knowles, adults are more progressive in their development and are more active in 

their learning. They have past experiences that they can reflect on when learning. Adults are 

more disciplined in directing their knowledge, and they seek practical, problem-solving 

approaches to advancing their education. Additionally, adult learners are self-motivated (Blondy, 

2007). Building on his assumptions, Knowles developed four principles to help educators teach 

adult learners (Knowles, 1984a). These principles are as follows: adult learners need to actively 

participate in their understanding, reflecting on their experiences, enhances their learning, 

relevant content is more engaging for them, and they are problem-centered learners. 

Applying Knowles’ ALT principles to concussion education is outlined in Figure 1. 

Designing an educational presentation based on this theory would allow for HCPs to actively 

participate and draw from their own clinical experiences throughout the education. Knowles 

suggests doing this through an informal education approach, promoting more discussion and 

enabling the learners to become more engaged (Knowles, 1992). The presentation will 

incorporate and build on a pediatric concussion case study. As the presentation progresses 

through the various elements of concussion evaluation and RTL recommendations, the case 

study will be revisited, and the participants will have an opportunity to apply their learning to 

develop a RTL plan for the case study patient. This will create an interactive learning experience 

and enable health care providers to draw on their previous experiences with the clinical 

management of concussion patients and apply new learning. Incorporating a case study 

throughout the education will help connect the information to clinical practice and make the 
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education more relevant for the participants. According to Knowles (1992), making the 

presentation more relevant for the learner will help them internalize and retain the return to 

school guideline information more effectively. Lastly, walking through a concussion case study 

will enable the HCPs to apply their knowledge in a problem-centered approach. 

Literature Synthesis 

There have been substantial advancements in the management of RTL in pediatric 

concussion patients. PCPs play a crucial role in pediatric concussions clinical management; 

however, significant knowledge gaps remain in their awareness about and familiarity with 

guideline recommendations (Eady et al., 2016; Reisner et al., 2015). Primary care providers must 

know how to manage pediatric concussion patients properly to reduce morbidity.  
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Evidence Search  

An electronic literature search was conducted in PubMed, Embase, and CINAHL to 

determine the current evidence regarding the project question: Does educating HCPs at NCHC 

about pediatric concussion guidelines improve their knowledge about RTL recommendations for 

the clinical management of youth with concussions? Keywords used in the search were 

“concussion,” “mTBI, “return to learn,” and “return to school.” Filters for full text and literature 
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published within the past five years were applied, which yielded 266 results. Duplicates were 

removed, and titles, keywords, and abstracts were reviewed for relevance. Inclusion criteria 

included practice guidelines, systematic reviews, literature reviews based on high quality, 

evidence-based research, and adolescents (13-18 years old). Literature about concussion 

management by school professionals, prolonged post-concussion syndrome, literature that did 

not focus on licensed provider concussion management, and articles that lacked evidence-based 

findings was excluded. Full articles were then reviewed for relevance, and 16 were included in 

the review. Four additional clinical practice guidelines were found through professional 

organization searches and included in the review. Overall, 20 articles that were relevant to the 

project question were included in the synthesis. 

Comprehensive Appraisal of Evidence 

Initial management. PCPs should conduct a comprehensive history and physical exam 

during the initial concussion encounter (Reed et al., 2019). This history should elicit details 

about the injury, the type of symptoms and their severity, the child’s concussion and medical 

history, current school, work, and athletic participation. Health care providers should use 

validated tools that include a concussion symptom evaluation form, such as the sports concussion 

assessment tool (SCAT 3), during concussion patients’ assessment (Lumba-Brown et al., 2018; 

Parachute, 2017; Reed et al., 2019). 

Historically, concussion management emphasized cognitive and physical rest until 

symptom resolution (Gupta et al., 2019; Lumba-Brown et al., 2018; McCrory et al., 2017). 

However, newer evidence indicates that too much or too little rest can extend concussion 

recovery times (DeMatteo, Bednar, et al., 2020). A systematic review examining RTL protocols 
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found that a short duration of one to two days of rest is optimal for recovery (DeMatteo, Bednar, 

et al., 2020). Consistent with the systematic review, national and international clinical practice 

guideline consensus is that the acute management of concussions should consist of a short 

duration of cognitive and physical rest; however, there is some variation in the recommended 

length of time. The Ontario Neurotrauma Foundation (ONF), Parachute Canada, CanChild 

guidelines, and the Concussion in Sport Group (CISG) recommend an initial 24-48 hours of rest 

before reintroducing cognitive activity (DeMatteo, Randall, et al., 2020; McCrory et al., 2017; 

Parachute, 2017; Reed et al., 2019). The CDC guidelines are less specific on the amount of rest 

and indicate a more general “several day” recommendation (Lumba-Brown et al., 2018).  

Return to learn. Research indicates that concussions impact students’ academic 

performance and result in a significant increase in the number of missed days of school (Holmes 

et al., 2020; Rozbacher et al., 2017). RTL protocols focus on a gradual return to cognitive and 

school activities, which can help optimize recovery and decrease absences (Rozbacher et al., 

2017).  

There are similarities among key RTL recommendations across various pediatric 

concussion CPGs. RTL recommendations aim to increase cognitive activities without 

exacerbating symptoms until the child returns to their baseline. All of the guidelines recommend 

an initial period of rest followed by a gradual increase in the duration of school and intensity of 

cognitive activities with the support of academic accommodations that are guided by an 

individual’s symptom threshold (DeMatteo, Randall, et al., 2020; Lumba-Brown et al., 2018; 

McCrory et al., 2017; Parachute, 2017; Reed et al., 2019). The various RTL guideline 

recommendations, except for the CDC RTL guideline, identify specific steps at home and school, 
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outline specific activities within each step, and state the goals before progression to the next step. 

However, there is no consensus among the guideline recommendations on the details of the 

stepwise strategy. The CISG RTL guideline recommends four steps. Step 1 involves the child 

engaging in daily living activities at home to their symptom threshold. In step 2, the child begins 

to incorporate schoolwork in the home setting. During step 3, the child attends school part-time 

with accommodations. In step 4, the child progresses to full-time school and workload (McCrory 

et al., 2017). The CanChild RTL recommendations consist of five steps with the progression to 

full-time school broken down into two steps. In step 4, a child progresses to full-time school with 

accommodations, and in step 5, they attend full-time school without accommodations 

(DeMatteo, Randall, et al., 2020). The ONF and Parachute RTL recommendations consist of 

seven steps, providing a more detailed breakdown of part-time and full-time school steps 

(Parachute, 2017; Reed et al., 2019). In contrast, the CDC RTL guideline does not outline 

specific steps. Instead, it recommends a customized plan with a gradual increase in school 

activities’ duration and intensity based on individual symptoms (Lumba-Brown et al., 2018). 

School accommodations can include breaks, printed notes, extended homework 

deadlines, and delaying test-taking until symptoms improve (Reed et al., 2019). The progression 

between steps should be at least 24 hours (McCrory et al., 2017), and if symptoms worsen at any 

stage, the child should return to the previous step for at least 24 hours (Parachute, 2017). Newer 

recommendations suggest a simultaneous progression of light activity with RTL; however, full 

return to school without symptoms or accommodations is necessary before returning to sports 

(DeMatteo, Bednar, et al., 2020; DeMatteo, Randall, et al., 2020; DeMatteo et al., 2019; 

McCrory et al., 2017; Parachute, 2017; Reed et al., 2019). 
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The majority of children will fully recover within four weeks with the RTL protocol. 

Those who do not need a referral for interdisciplinary management (DeMatteo, Randall, et al., 

2020; Lumba-Brown et al., 2018; Reed et al., 2019). Risk factors for a prolonged recovery 

include age, a previous concussion with prolonged recovery, an initially high symptom burden, 

and comorbidities such as a history of migraines and mental health or psychiatric disorders 

(McCrory et al., 2017; Purcell et al., 2019; Reed et al., 2019). Adolescents tend to have more 

concussion symptoms with greater severity and experience longer recovery times than younger 

children or adults, which must be considered when managing a RTL plan (Purcell et al., 2019). 

Barriers and challenges. PCPs play a central role in concussion management; however, 

many of them do not feel prepared to take on the evaluation and management of concussions 

(Arbogast et al., 2016; Arbogast et al., 2017; Bell et al., 2019; Eady et al., 2016; Reisner et al., 

2015). Previously, Emergency Departments were at the center of post-concussion care. However, 

new evidence from an extensive, representative pediatric network found more than 80% of initial 

post-concussion care managed by PCPs (Arbogast et al., 2016). Increased awareness about 

concussions through media, emerging research, and state legislation requiring medical clearance 

before returning to sports have likely contributed to the shifting care environment. Despite their 

central role in concussion management, there are significant gaps in PCPs’ knowledge about RTL 

management (Arbogast et al., 2017; Bell et al., 2019). A retrospective study investigating the 

prevalence of a premature RTL following a concussion found that in 44.7% of the cases, patients 

returned to school too soon and experienced symptom exacerbation (Carson et al., 2014). 

Managing concussions is complex, and PCPs must rely on their clinical judgment and 

knowledge. Due to the lack of training and the challenges of translating evidence-based 
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recommendations into practice, many PCPs do not provide optimal care (Arbogast et al., 2017; 

Bell et al., 2019; Eady et al., 2016; Reisner et al., 2015). In response to these challenges, two 

different programs were implemented in sizeable pediatric healthcare networks that focused on 

clinician education and clinical resources, with both demonstrating improvements in PCP 

concussion management (Arbogast et al., 2017; Reisner et al., 2015). These programs can serve 

as models for the dissemination of best practices. 

Strengths of Evidence 

In the past five years, significant progress has been made in expanding knowledge about 

youth concussions and strengthening RTL protocols. New, high-quality evidence has elucidated 

the impact of concussions on high school students (Holmes et al., 2020; Rozbacher et al., 2017) 

and emphasized the difference in adolescent concussion recovery times compared to other age 

groups (Purcell et al., 2019). A recent systematic review about the optimal initial rest period after 

a concussion improved consensus about recommended rest and strengthened recommendations 

in RTL strategies (DeMatteo, Bednar, et al., 2020; DeMatteo, Randall, et al., 2020). With more 

robust evidence, there is growing consistency among various RTL guideline recommendations 

(DeMatteo, Randall, et al., 2020; McCrory et al., 2017; Parachute, 2017) 

Weaknesses of Evidence 

There are numerous national and international pediatric concussion CPGs providing RTL 

recommendations; however, the recommendations are supported by moderate quality evidence at 

best and often based on expert opinion (DeMatteo, Randall, et al., 2020; Lumba-Brown et al., 

2018; McCrory et al., 2017; Parachute, 2017; Reed et al., 2019). While the literature presents 

some strategies to overcome PCP knowledge barriers in youth concussion management (Reisner 
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et al., 2015), the strategies are based on the resources available in large healthcare networks. 

They may not be generalizable to the unique needs of rural primary care practices.  

Gaps and Limitations 

Numerous clinical practice guidelines make RTL recommendations for the clinical 

management of youth concussions; however, there are significant gaps in how to best 

disseminate and apply them to clinical practice (Zemek et al., 2014). Clinical practice guidelines 

are useful tools for bridging provider knowledge gaps and guiding evidence-based clinical care. 

The literature suggests there are factors beyond knowledge and awareness that impact the 

translation of knowledge into practice. More research is needed on effective strategies for 

disseminating and adopting concussion guidelines (Eady et al., 2016). There currently is limited 

quality research on academic accommodations in the RTL plan. Additional investigation is 

warranted to determine the most appropriate and effective academic adjustments and duration of 

modifications to support optimal recovery (Halstead, 2018). 

METHODS 

Project Design 

The project is a quality improvement (QI) initiative intended to improve the clinical 

management of pediatric concussion patients by disseminating clinical practice guidelines 

through an educational intervention and implementing a validated concussion symptom 

evaluation tool. QI is a systematic approach to continuous change that leads to an improvement 

in the quality of care (Health Resource and Services Administration, 2011). The project is a pre-

and post-test design that will examine the impact of an educational intervention on NCHC 
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provider knowledge of RTL guidelines recommendations and assess for their intent to translate 

knowledge into practice.  

Model for Implementation 

This project focuses on improving HCP knowledge and awareness about RTL guideline 

recommendations for concussion management using the Model for Improvement (MFI) 

framework to guide the intervention. The first part of the MFI framework is based on three 

questions that address the project’s aim, how the change will be measured, and what the 

proposed change is (Institute for Healthcare Improvement [IHI], 2020). This project aimed to 

improve the clinical management of youth concussions by increasing HCP knowledge and 

awareness of RTL guideline recommendations and implementing a validated concussion 

symptom evaluation tool. The change was measured by assessing knowledge about RTL 

guideline recommendations pre-and post-education and intent to apply knowledge to practice. 

The proposed change was an educational intervention using a targeted, live PowerPoint 

presentation to educate providers about RTL clinical practice guideline recommendations. 

The next part of the MFI framework is based on applying the intervention through plan-

do-study-act (PDSA) cycles. PDSA is an implementation strategy that tests small scale, rapid 

cycles of change. The small-scale changes enable quick adjustments, which help accelerate 

improvement (IHI, 2020). The “plan” phase involved engaging key stakeholders in identifying 

the practice problem and conducting a needs assessment to evaluate existing RTL knowledge and 

practice gaps. As part of the needs assessment, each of the three providers at NCHC was 

interviewed and asked focused questions about their awareness of RTL clinical practice guideline 

recommendations and their current clinical management of pediatric concussions. It identified 
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several gaps in provider knowledge of RTL recommendations, which lead to the creation of 

targeted educational intervention based on adult learning principles. The “do” phase involved 

administering pre-and post-education surveys to participants and delivering the educational 

presentation. During the “study” phase, results from the pre-and post-education surveys were 

analyzed to determine if the educational intervention improved knowledge about RTL guideline 

recommendations and assess whether participants intended to apply knowledge to practice. 

During the “act” phase, recommendations were made to improve the educational intervention, 

the pre-and post-education surveys, and establish a sustainability plan (IHI, 2020). 

Setting and Stakeholders 

The project took place at NCHC in Springerville, AZ. NCHC offers primary care, family 

practice, women's health, behavioral health, and telehealth services (North Country HealthCare, 

2019). Family nurse practitioners (FNPs) and a physician assistant (PA) lead clinical care and 

collaborate with the case manager, child development specialist, and medical assistants to 

provide comprehensive care.  

Eagar is the most populated town in the county, with 4,894 residents. It has a median age 

of 33.7, with a poverty rate of 11.9%. Of the 86.8% of residents with health insurance, 16.1% of 

them are on Medicaid (Data USA, n.d.-a). Springerville has a population of 1,751, a median age 

of 41.5 years old, and a poverty rate of 36.6%. Springerville has a similar health coverage rate at 

87.7%, with 42.8% relying on Medicaid (Data USA, n.d.-b). Many of the communities served by 

this clinic have a high poverty rate (Data USA, n.d.-a). Round Valley High School serves Eagar, 

Springerville, and surrounding towns and currently has 445 enrolled students. The school has 
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several sports that include football, soccer, wrestling, and basketball (Round Valley Unified 

School District, 2020). 

Initial and ongoing concussion management requires a multidisciplinary approach that 

involves health care professionals NCHC, other medical professionals, and stakeholders at 

school and home. The scope of this project is limited to NCHC. The practitioners and medical 

assistants are directly responsible for patient evaluation and clinical management of concussions 

in youth at this site. 

Planning the Intervention 

A needs assessment at NCHC identified previously discussed provider knowledge gaps 

of RTL guideline recommendations and guided the development of a targeted educational 

intervention to improve the RTL management in youth concussions. The education took place at 

NCHC and consisted of an interactive PowerPoint presentation that integrated a case study to 

apply knowledge. The educational content included background information about pediatric 

concussions, a review of key RTL guideline recommendations, an introduction to a concussion 

symptom evaluation form, and a case study. Participants took a pre-and post-education survey 

that were analyzed to determine the outcomes of interest, improving knowledge about RTL 

management and intent to apply knowledge to practice.  

Participants and Recruitment 

The project participants were recruited from NCHC in Springerville, AZ, through 

purposive sampling consisting of NCHC providers who provide direct clinical care, including 

NPs, PAs, and medical assistants. Patients, NCHC staff that do not directly provide clinical care, 

and HCPs not employed by NCHC were excluded. 
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All eligible participants were informed about the educational opportunity through an 

email announcement one week before the education session (Appendix B). The announcement 

provided a summary of the education's purpose and included details about the event's date, time, 

and location. Calendar invites accompanied the email to track participant attendance. Recruited 

participants received an email reminder 24 hours before the event. The estimated sample size 

was n=5.  

Consent and Ethical Considerations 

The participants recruited from NCHC were limited to HCPs. Recruited individuals 

received the Disclosure – Determination of Human Research form (Appendix B) and a 

recruitment email with pertinent details about the project. The entire intervention, including pre-

and post-education surveys, took approximately 40 minutes and occurred outside of patient care 

hours. Due to the project’s nature, there were no anticipated risks or unnecessary burdens for the 

participants. The education highlighted RTL guideline recommendations for the clinical 

management of youth with concussions that would likely improve clinical care. 

All information, including names and email addresses used during recruitment, was 

stored on a password-protected computer accessible only by the project director and was deleted 

after the project to ensure participant privacy. The participants remained anonymous as a self-

selected numerical identifier was used for the surveys. The paper surveys were entered into 

electronic format on a password-protected computer following the education, and the paper 

copies were shredded.  

There is no known conflict of interest in this project. The participants received lunch and 

refreshments during the presentation but did not receive compensation for their participation. The 
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project chair, Dr. Allen Prettyman, Director of the Doctor of Nursing Program at the University 

of Arizona, approved the project. The University of Arizona IRB determined that human subjects 

review was not required. 

Data Collection 

Data for the project was obtained from pre-and post-education surveys. Questions were 

developed using evidence-based literature and pediatric concussion clinical practice guidelines. 

Content experts validated the surveys. The pre-survey was thirteen questions with the following 

categories: demographic information, knowledge of concussion management, and barriers in 

clinical practice. The post-survey had eleven questions in the following categories: knowledge of 

concussion management, application of knowledge, and perceived educational effectiveness. 

Both surveys included true/false and multiple-choice questions. The questionnaires were 

developed in Google Forms and administered in a paper format during the education session.  

Each participant completed a pre-and post-test survey immediately preceding and 

following the education. A blank post-it note was distributed with the pre-survey for participants 

to select a numeric identifier to be used on both surveys to maintain anonymity. Immediately 

following the education, the pre-and post-test surveys were paired using the numerical identifier 

and responses were entered into Excel for electronic storage on a password-protected computer. 

Data Analysis 

The project used descriptive statistics. A comparative analysis of pre-and post-education 

surveys was completed to determine if the education improved provider knowledge about RTL 

guideline recommendations and assess their intent to apply knowledge to clinical practice. The 

project data was managed and analyzed in an Excel file. There were no incomplete surveys or 



 

 

33 

data changes required. The demographic questions and application of knowledge questions were 

assessed using frequency and relative frequency. There were seven identical knowledge 

assessment questions in the pre and post-survey, consisting of multiple-choice and true/false 

answers. Each correct answer received one point, and each incorrect answer received zero points. 

Mean scores and percent scores were calculated for provider knowledge assessment using 

aggregate scores. 

RESULTS 

Outcomes 

A live educational presentation took place at NCHC in Springerville, AZ, on November 

20, 2020. All five anticipated NCHC participants attended, participated in the interactive case 

study, remained for the entire presentation, and completed the pre-and post-questionnaires in 

their entirety. Two of the participants were NPs, one was a PA, and two were MAs. The highest 

education level ranged from undergraduate to graduate degrees with professional experience, 

varying from less than one year to more than seven years. All of the participants had prior 

experience with the clinical management of concussion patients. Table 1 provides a summary of 

educational level, professional role, and years of professional experience. 

Table 1  

Demographic Characteristics 

Category N Percent 

Education level 
 

  

   Undergraduate 2 60 

   Graduate 3 40 

    

Professional role    
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   Nurse practitioner 2 40 

   Physician assistant 1 20 

   Medical assistant 2 40 

    

Years of professional experience    

    <1 year 1 20 

   1 - 3 years 1 20 

   4 - 6 years 0 0 

   7+ years 3 60 

A comparative analysis found a 47% improvement in overall knowledge about RTL 

guideline recommendations, with an average overall pretest score of 68% and a posttest score of 

100%. The MAs demonstrated a more significant margin of knowledge improvement compared 

to providers (Table 2). Only 20% of participants correctly identified the initial rest period post-

concussion and 60% accurately identified the RTL stepwise approach. Following the education, 

100% of participants correctly identified all the key RTL guideline recommendations. A 

summary of the questions about the application of guideline recommendation is provided in 

Table 3. The majority of providers reported (Table 3). All participants reported the education 

was useful, and the majority reported an intent to apply knowledge to clinical practice. When 

asked about additional resources to support applying RTL guidelines, 100% of participants 

reported that a clinical decision support (CDS) tool for the EHR would be helpful.  

Table 2 

Knowledge of Return-to-Learn (RTL) Recommendations 

Questions 
Average Pretest Score  Average Posttest Score 

Mean Percent Mean Percent 

Overall 3.4 68 5.0 100 

   Medical Assistants 3.0 60 5.0 100 

   Providers  4.0 80 5.0 100 

Initial rest period 0.2 20 1.0 100 
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Stepwise approach 0.6 60 1.0 100 

Progression through steps 0.8 80 1.0 100 

Managing symptom exacerbation 0.8 80 1.0 100 

Full RTL progression before sports 1.0 100 1.0 100 

Table 3 

Application of Guideline Recommendations 

Questions N Percent 

Usefulness of education     

   Agree 5 100 

   Somewhat agree 0 0 

   Disagree 0 0 

Intent to apply recommendations   
   Yes 3 60 

   Maybe  2 40 

   No 0 0 

Additional support for practice change  
   Additional education 1 20 

   Clinical decision support tool in EHR 5 100 

DISCUSSION 

Summary 

Concussions are a common cause of morbidity in youth. Timely and appropriate post-

concussion care can improve clinical outcomes. Since concussion management occurs 

predominantly in the primary care setting, HCPs must be knowledgeable about evidence-based 

care. However, significant gaps exist in provider knowledge of pediatric concussion RTL 

guideline recommendations, leading to suboptimal care. 

Numerous national and international pediatric concussion CPGs have been published in 

the past five years with a growing consensus on recommendations for an initial rest period post-
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concussion, utilizing a graduated RTL approach, and the use of validated concussion symptom 

assessment tools. Despite the availability of these guidelines and tools, the literature suggests 

significant gaps in provider knowledge and translating knowledge to clinical practice, most 

notably due to a lack of training, time, and resources (Eady et al., 2016). The Children’s Hospital 

of Atlanta concussion program addresses these barriers by incorporating provider education as a 

foundational element of improving clinical practice (Reisner et al., 2015). This program can 

serve as a model for the project purpose: to determine if a brief educational module about RTL 

coupled with instruction about how to use a concussion symptom inventory tool improves 

provider knowledge about RTL guideline recommendations and the likelihood of applying them 

in clinical practice. 

Key findings from project demonstrated a 47% overall knowledge improvement of RTL 

guideline recommendations with 100% of participants correctly identifying key RTL guideline 

recommendations following the education. All participants agreed that education was useful, 

though only 60% of participants reported they intend to apply clinical practice recommendations. 

There was consensus that a clinical decision support tool for the EHR would help integrate RTL 

guidelines into practice. 

Interpretation 

This project hypothesized that delivering an education module about concussion clinical 

practice guidelines would improve provider knowledge of RTL recommendations. The project 

findings demonstrated that NCHC providers had substantial knowledge gaps about RTL 

guideline recommendations, most notably in recommendations for the initial rest period and the 

graduated stepwise approach. While this project took place at a small rural site, the findings were 
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consistent with those of larger-scale studies that identified similar knowledge gaps in prescribed 

rest and the graduated stepwise approach (Zemek et al., 2014). It indicates a pattern in 

knowledge deficits, which can help direct future educational efforts. Applying the ALT 

principles to create an interactive, case-study guided education was a strength of this project. It 

helped to engage learners and fulfill the objective to improve provider knowledge. 

While education improved NCHC providers' knowledge about RTL guideline 

recommendations, knowledge improvement did not consistently correlate with an intention to 

apply it in practice. Forty percent of participants were not sure of their intent to apply RTL 

guideline recommendations to practice despite indicating that they found the education useful. 

Eady and colleagues discuss similar findings of knowledge translation and identify numerous 

factors beyond education alone that can impact the adoption of guideline recommendations. To 

mitigate this, they recommend a multimodal approach to disseminate CPGs and effectively 

impact practice change (Eady et al., 2016). In this project, it is worth noting that intent to apply 

RTL recommendations in clinical practice appeared to be associated with professional 

experience. The participants who were unsure of their intent to apply recommendations had 

substantially less professional experience than those that intended to. This finding contrasts Eady 

and colleagues’ (2016) review that found that experienced providers are more likely to deviate 

from guidelines. 

Aligned with Eady and colleagues' (2016) recommendations for a multimodal approach 

to improve adoption of CPGs, the consensus of participants in this project was that a CDS tool in 

the electronic health record would help integrate the RTL recommendations into clinical 

practice. A case study conducted by Reisner and colleagues at the Children’s Hospital of 
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Atlanta’s (CHOA) concussion program to determine factors that support practice change found 

that the overwhelming majority of HCP without access to additional resources for concussion 

management believed that CDS tools would be helpful (Reisner et al., 2015). This reflects 

findings in this project and further supports the need for a future quality improvement project to 

implement a CDS tool. 

One of the objectives of this project was for a 50% improvement in knowledge of RTL 

recommendations. While all participants correctly identified the key RTL recommendations after 

the education, there was less than 50% improvement in overall knowledge observed. The higher-

than-anticipated baseline knowledge scores could be due to the structure of the survey questions. 

For some of the multiple-choice questions, the correct answer was also the most logical choice. 

With true/false questions, correct answers could have been due to chance. Both circumstances 

could lead to falsely elevated baseline knowledge scores. For future knowledge assessment 

questions, true/false questions should be eliminated. 

Implications (Practice, Education, Research and Policy) 

Primary care providers play a significant role in the clinical management of pediatric 

concussions. Timely and appropriate care post-concussion can improve clinical outcomes, so 

providers must be knowledgeable about evidence-based care and clinical practice guideline 

recommendations. This project shows that a brief, interactive educational module can improve 

provider knowledge and influence their intent to apply clinical practice recommendations. This 

demonstrates that knowledge about evidence-based care is a key component of improving the 

clinical management of pediatric concussions. 
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The literature shows that knowledge gaps about existing CPGs are a significant barrier to 

adopting CPG recommendations by primary care providers, many of whom are NPs (Eady et al., 

2016; Zemek et al., 2014). This project implemented a targeted education to disseminate RTL 

guideline recommendations with measurable improvement in provider knowledge, and a 

majority of participants intending to apply recommendations to practice. This reinforces the role 

of providing education to promote evidence-based clinical practice. 

There was consensus among the participants that a CDS tool would help apply RTL 

guideline recommendations to practice. A study completed at Children’s Hospital of Philadelphia 

found that incorporating a CDS along with provider education could significantly change 

provider behavior (Arbogast et al., 2017). While this project focused on disseminating 

knowledge, future QI work should focus on strategies to change provider behavior. 

There was consensus among the participants that a CDS tool would be helpful for 

applying RTL guideline recommendations to practice. A study completed at Children’s Hospital 

of Philadelphia found that incorporating a CDS along with provider education could significantly 

change provider behavior (Arbogast et al., 2017). While this project focused on the 

dissemination of knowledge, future QI work should focus on strategies to change provider 

behavior. 

As knowledge about RTL guideline recommendations is disseminated across primary 

care providers, it will drive practice changes and establish new clinical management standards. 

On a practice level, the standards can become quality metrics for evaluating patient outcomes. 

On a broader scale, standards can lead to laws that drive evidence-based standards as was done 

across the country with return-to-sport laws.  
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Limitations 

The QI project had some notable limitations. It occurred at a single project site with a 

small sample size, so the findings are not generalizable. Due to time constraints, the 

implementation of the concussion symptom evaluation tool scheduled for January 1, 2021, will 

occur after the completion of this paper. CPGs are continuously updated and recommendations 

for the best practices are constantly changing, requiring periodic review of literature and practice 

updates.  

Effects of COVID-19 on Project 

COVID-19 significantly impacted my project efforts on various occasions. Earlier in the 

pandemic, my summer clinical rotation and intended implementation site changed to a new site 

200+ miles away from my home. As a result, my topic changed, which caused implementation 

delays. Since the project was designed as an outreach visit, stakeholder illnesses and mandatory 

quarantine periods post-exposure created additional delays in delivering the live education. On 

the day of the implementation, one participant was unable to attend the education in person due 

to unexpected COVID-19 circumstances and had to join via zoom. Significant effort was made 

to include the participant in the project while minimizing differences in educational experiences. 

The participant was on-site in a separate room and joined the education via Zoom. While this 

created variation in the education delivery, the participant completed the pre-and post-education 

surveys following the same process as the other participants while following COVID-19 safety 

guidelines.  
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DNP Essentials Addressed 

The American Association of Colleges of Nursing (2006) outlined eight DNP Essentials 

that outline core competencies and foundational standards that must be met when completing a 

DNP program. Of those, this QI project addressed three of the DNP Essentials.  

DNP Essential II: Organizational and Systems Leadership for Quality Improvement and 

Systems Thinking 

This Essential was demonstrated throughout the project and paper. The project intended 

to disseminate pediatric concussion CPGs using a targeted education module. I analyzed and 

discussed the knowledge dissemination strategy outcomes, including the project’s contribution to 

nursing science.  

DNP Essential VI: Inter-Professional Collaboration for Improving Patient and Population 

Health Outcomes 

The interprofessional collaboration was foundational in all phases of this project and 

essential for improving patient outcomes. During the “plan” phase, I engaged key stakeholders 

that included clinical providers, medical assistants, and administrative leaders, to identify the 

practice problem and support the initiative. I collaborated with various individuals at the project 

site during the design and implementation of the intervention. I continue to work with the 

providers and administrative leaders during the “study” phase to plan the project outcomes.  

DNP Essential VIII: Advanced Nursing Practice 

The project’s purpose is to improve patient outcomes by knowing and applying evidence-

based practice for optimal post-concussion care. This purpose aligns the project with the 

competencies of the Advanced Nursing Practice Essential. I fulfilled the competencies by 
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completing a thorough needs assessment during the “plan” phase and applying systems thinking 

and educating nursing professionals during the “do” and “study” phases of the project.  

Conclusions 

Pediatric concussions are a serious public health concern. Timely and appropriate care by 

health care providers is crucial in reducing morbidity. There are numerous pediatric concussion 

CPG to guide evidence-based concussion care. Despite these resources, the literature suggests 

significant gaps in provider knowledge and application of RTL recommendations, leading to 

sub-optimal outcomes. While practice guidelines can aid in addressing knowledge gaps, effective 

dissemination of guidelines is often a barrier. This project delivered a brief, targeted education 

designed for the adult learner that demonstrated substantial improvement of provider knowledge 

in key RTL guideline recommendations and may have influenced their intent to apply knowledge 

to practice. This further reinforces the existing literature that emphasizes education as a key 

component of successfully disseminating CPGs. While this project's outcomes were notable, it is 

not generalizable due to the single-site implementation and small sample size. Future quality 

improvement efforts should focus on disseminating RTL guidelines to a larger number of PCPs. 

Research should focus on determining the most effective dissemination strategies that impact 

behavior change. 

Plan for Sustainability 

The site is currently rolling out the concussion symptom evaluation tool to evaluate 

further and manage pediatric concussions. After the implementation, the office manager will 

begin monthly audits assessing the form's use with a goal of 50% compliance within the first 

three months. Additionally, the office manager will run monthly chart audits through the 
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electronic health record for pediatric patients diagnosed with a concussion and any head injury to 

determine if the key RTL recommendations are being applied. Compliance data from the audits 

will be discussed at the monthly staff meetings, and adjustments will be made accordingly.  

Plan for Dissemination 

Project outcomes will be disseminated to the project site through a Zoom meeting with 

stakeholders that will be scheduled after the completion of this project. It will highlight key 

findings from the project, plans for sustainability, and next steps. The project will also be 

disseminated to the University of Arizona during my final defense and electronic poster 

presentation. 
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APPENDIX A: 
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APPENDIX B: 

CONSENT DOCUMENT (DISCLOSURE AND CONSENT FORM) 
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Improving the Clinical Management of Pediatric Concussions in Rural Primary Care 

Leila Samsam 

 

The purpose of this project is to improve the clinical management of return to learn in high 

school students with a concussion. 

 

If you choose to take part in this project, you will be asked to attend a live PowerPoint 

presentation about the clinical management of pediatric concussions and complete a pre and post 

questionnaire. It will take approximately 40 minutes in total, with the presentation lasting 30 

minutes and the pre and post questionnaires lasting 5 minutes each. There are no foreseeable 

risks associated with participating in this project. You will receive no immediate benefit from 

your participation. Your responses are anonymous. Your name will not be collected or linked to 

your answers. 

 

If you choose to participate in the project, participation is voluntary; refusal to participate will 

involve no penalty or loss of benefits to which you are otherwise entitled. You may withdraw at 

any time from the project. In addition, you may skip any question that you choose not to answer. 

By participating, you do not give up any personal legal rights you may have as a participant in 

this project.  

 

For questions, concerns, or complaints about the project, you may call Leila Samsam, RN, BSN, 

DNP-FNP Student at 415-613-9032 or email at leilas@email.arizona.edu. 

 

You agree to have your responses used for this project.  
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APPENDIX C: 

RECRUITMENT MATERIAL (RECRUITMENT EMAIL) 
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Dear Healthcare Providers, 

My name is Leila Samsam, and I am a Doctor of Nursing Practice (DNP) student at the 

University of Arizona College of Nursing. I am writing to let you know about an opportunity to 

participate in an interactive educational presentation for primary health care providers about 

concussion management in high school students on _______ at 12:00 - 12:40 pm on site at 

NCHC. The education will be focused on emerging and evidence-based strategies and 

recommendations for the clinical management of pediatric concussions. The participants will be 

asked to complete a questionnaire prior to and following the presentation. The entire experience 

will last approximately 40 minutes. Lunch and refreshments will be provided for all participants. 

Please feel free to contact me via email at leilas@email.arizona.edu or by phone at 415-613-9032 

with any questions.  

I look forward to your participation. 

Sincerely,  

 

Leila Samsam 

Doctor of Nursing Practice Student 

University of Arizona, College of Nursing 

 

mailto:leilas@email.arizona.edu
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APPENDIX D: 

EVALUATION INSTRUMENTS (PRE-TEST AND POST-TEST SURVEYS) 
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Pretest 

1. What is your highest level of education? 

a. High school  

b. Undergraduate 

c. Graduate 

 

2. How long have you been in your professional role? 

a. < 1 year 

b. 1-3 years 

c. 4-6 years 

d. 7+ 
 

3. Have you received any previous formal training about concussion management? 

a. Yes 

b. No 
 

4. Have you provided care for a concussion patient? 

a. Yes 

b. No 
 

5. How knowledgeable do you feel about concussion management? 

a. Novice 

b. Advanced beginner 

c. Competent  

d. Proficient 

e. Expert 
 

6. Concussions can have a significant impact on academic performance 

a. True 

b. False 
 

7. Adolescents typically take longer to recover from a concussion than children or adults 

a. True 

b. False 

 

8. What is the appropriate duration for cognitive rest after a concussion?  

a. Cognitive rest is not necessary 

b. 24-48 hours 

c. 1 week 

d. Until symptoms resolve 
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9. What is the most appropriate approach to managing return to learn for an adolescent after a 

concussion? 

a. Let the student attend school, take on their usual workload, and scale back if symptoms 

worsen. 

b. Keep them out of school until their symptoms improve. 

c. Gradually increase academic load to their symptom threshold. 
 

10. If a child is experiencing worsening concussion symptoms, what is the most appropriate 

action? 

a. Reduce their cognitive load for 24 hours 

b. Instruct them to take more breaks 

c. Prescribe medications 

d. Nothing, it will improve with time 

 

11. What is the minimum amount of time required to for a child to progress through a step in the 

return to learn protocol? 

a. 24 hours 

b. 4 days 

c. 1 week 

d. They progress when they no longer have symptoms 
 

12. A child must fully return to school without any symptoms prior to returning to sports 

a. True 

b. False 

 

13. What is currently the biggest barrier to managing return to learn for concussion patients? 

a. Knowledge/training 

b. Resources/tools 

c. Time 

d. Interest 

e. Other (please specify): ___________________________________________________ 
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Posttest 

1. How knowledgeable do you feel about concussion management? 

a. Novice 

b. Advanced beginner 

c. Competent  

d. Proficient 

e. Expert 
 

2. Concussions can have a significant impact on academic performance 

a. True 

b. False 
 

3. Adolescents typically take longer to recover from a concussion than children or adults 

a. True 

b. False 
 

4. What is the appropriate duration for cognitive rest after a concussion?  

a. Cognitive rest is not necessary 

b. 24-48 hours 

c. 1 week 

d. Until symptoms resolve 
 

5. What is the most appropriate approach to managing return to learn for an adolescent after a 

concussion? 

a. Let the student attend school, take on their usual workload, and scale back if symptoms 

worsen. 

b. Keep them out of school until their symptoms improve. 

c. Gradually increase academic load to their symptom threshold. 
 

6. If a child is experiencing worsening concussion symptoms, what is the most appropriate 

action? 

a. Reduce their cognitive load for 24 hours 

b. Instruct them to take more breaks 

c. Prescribe medications 

d. Nothing, it will improve with time 

 

7. What is the minimum amount of time required to for a child to progress through a step in the 

return to learn protocol? 

a. 24 hours 

b. 1-2 days 

c. 1 week 

d. They progress when they no longer have symptoms 
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8. A child must fully return to school without any symptoms prior to returning to sports 

a. True 

b. False 

 

9. The information presented to me was useful for my practice 

a. Agree 

b. Somewhat agree 

c. Disagree 

 

10. Do you intend to use the RTL recommendations and concussion symptom evaluation form in 

your future practice? 

a. Yes 

b. No 

c. Maybe 
 

11. Which of the following would help you incorporate guideline recommended RTL 

management into your clinical practice? (circle all that apply) 

a. Additional education 

b. Clinical decision support tool for EHR 

c. None of the above 

d. Other (please specify) ____________________________________________________ 
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APPENDIX E: 

PARTICIPANT MATERIAL (CONCUSSION MANAGEMENT POWERPOINT 

PRESENTATION / CONCUSSION SYMPTOM EVALUATION / READY TO LEARN 

PROTOCOL / CONCUSSION RECOVERY ZONES / EXAMPLES OF ACADEMIC 

ACCOMMODATIONS / SAMPLE NOTE FOR RETURN TO LEARN) 
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Concussion Management PowerPoint Presentation 
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60 

Concussion Symptom Evaluation 

 

Note. Scat 3 concussion symptom evaluation tool. Adapted from “SCAT3”, 2013, British 

Journal of Sports Medicine, 47(5), 259 (http://bjsm.bmj.com/content/47/5/259.abstract). 

Copyright 2013 by BJM.  

  

http://bjsm.bmj.com/content/47/5/259.abstract
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Return to Learn Protocol 

 

Note: Infographic for return to learn strategy. Adapted from Parachute, by Parachute 2019 

(https://parachute.ca/wp-content/uploads/2019/06/Return-to-School-Strategy.pdf). In the public 

domain. 

  

https://parachute.ca/wp-content/uploads/2019/06/Return-to-School-Strategy.pdf
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Concussion Recovery Zones 

 

Note. Adapted from Cognitive Recovery Zone, by SPARCC, 2020 (https://sparcctucson.com/wp-

content/uploads/Cognitive-Recovery-Zones-1.pdf). Copyright 2020 by SPARCC.  

 

https://sparcctucson.com/wp-content/uploads/Cognitive-Recovery-Zones-1.pdf
https://sparcctucson.com/wp-content/uploads/Cognitive-Recovery-Zones-1.pdf
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Examples of Academic Accommodations 

 

Note: Adapted from SCHOOL First, 2019 (https://schoolfirstconcussion.ca/wp-

content/uploads/2019/06/SCHOOLFirst-Examples-of-classroom-supports.pdf). Copyright 2020 

by Holland Bloorview Kids Rehabilitation Hospital. 

 

https://schoolfirstconcussion.ca/wp-content/uploads/2019/06/SCHOOLFirst-Examples-of-classroom-supports.pdf
https://schoolfirstconcussion.ca/wp-content/uploads/2019/06/SCHOOLFirst-Examples-of-classroom-supports.pdf
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Sample Note for Return to Learn  

 

Note: Adapted from “Chapter 20 – Return to learn”, by Halstead, M., 2018, Handbook of 

Clinical Neurology, Vol. 158, p. 199-204. Copyright 2018 by Elsevier B.V.  
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APPENDIX F: 

PROJECT TIMELINE 
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Project Timeline 

Completion 

date 
Planning 

Pre-

implementation 
Implementation Evaluation 

4/1/2020 
Needs assessment & 

stakeholder analysis 
   

5/30/2020 
Create PowerPoint 

module 
   

 Create pre/posttest    

 Identify participants    

11/10/2020  
Recruitment 

begins 
  

11/20/2020  Recruitment ends   

   Pre-test  

   
Education 

module 
 

   Posttest  

11/27/2020    
Data analysis 

complete 

11/30/2020    
Final paper 

complete 
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APPENDIX G: 

LITERATURE REVIEW GRID 
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Project Question: Does educating primary care providers at North Country HealthCare about concussion management guidelines 

improve their knowledge about managing return to learn in high school students with concussions? 

Pub. Year 

Author’s 

Last Name 

Title of Publication 
Type of 

Literature 
Main Outcomes or Findings Support for and or link to project 

Arbogast et 

al. (2016) 

Point of health care entry for 

youth with concussion within a 

large pediatric care network 

Descriptive 

epidemiological 

study 

• CHOP network study found that 81.9% 

of concussion patients had their first 

point of contact with their primary care, 

especially among older children 

• PCP play critical role in concussion 
management – highlights the importance 

of training and resources to support 

PCPs 

 

PCP role in concussion management 

Arbogast et 

al. (2017) 

Improving primary care 

provider practices in youth 

concussion management 

Research article • PCP becoming key in concussion 

management – possibly due to increased 

concussion awareness, legislation 

requiring clearance to return to sport, 

and/or more timely appointments.  

• PCPs have insufficient time, training, 

and difficulty translating knowledge to 

practice.  

• Clinical decision support and in person 

education can change behavior 

 

Supports education of PCPs to change 

practices for RTL 

Bell et al. 

(2019) 

The clinical implications of 

youth sports concussion laws: 

A review 

Review article • HCP play critical role in managing 

recovery 

• Laws pertaining to RTL 

 

Provider role and laws driving RTL 

Carson et al. 

(2014) 

Premature return to play and 

return to learn after a sport-

related concussion 

Retrospective • Almost 45% of concussion patients 

returned to school too soon, exacerbated 

symptoms 

 

Gaps in provider education 

DeMatteo et 

al. (2019) 

 

What comes first: Return to 

school or return to activity for 

youth after concussion? Maybe 

we don't have to choose. 

Prospective cohort 

study 
• Physical and cognitive activity can be 

concurrently increased in steps 1-3  

Reinforces RTL must be addressed 

prior to RTS 
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Pub. Year 

Author’s 

Last Name 

Title of Publication 
Type of 

Literature 
Main Outcomes or Findings Support for and or link to project 

Beyond that, children should fully return 

to academics prior to progressing with 

sport.  

 

DeMatteo, 

Bednar, et 

al. (2020)  

Effectiveness of return to 

activity and return to school 

protocols for children post 

concussion: A systematic 

review 

 

Systematic 

Review 
• Little evidence to determine efficacy of 

RTL protocols adopted in clinical 

practice 

• Support for 24-48 hours of initial rest 

postconcussion 

 

High quality evidence supporting 24-

48 hours of initial rest. Identifies gaps 

in research on the efficacy of RTL 

protocols 

DeMatteo, 

Randall et 

al. (2020) 

Concussion management for 

children has changed: New 

pediatric protocols using the 

latest evidence 

 

CPG – CanChild 

update 
• Revised stepwise RTL recommendations 

Mainly less rest, down from a week to 

24-48 hours 

Guideline for managing RTL 

Eady et al. 

(2016) 

Bridging the gap in paediatric 

concussion management 

Literature review • PCPs not comfortable with managing 

concussions (up to 53%). Up to 17% 

didn’t recognize subtle symptoms 

PCP – challenge translating practice 

guideline knowledge into practice (2% 

implemented cognitive rest in 

management) 

 

Discusses barriers to dissemination 

and adoption of practice guidelines 

Gupta et al. 

(2019) 

Treatment of acute sports-

related concussion 

Literature Review • Historically, literature supported rest 

until symptoms improved but recent 

literature demonstrates excessive rest is 

associated with poorer outcomes 

• Newer body of research supports short 

rest (24-48hrs) followed by stepwise 

RTL/RTS 

 

Reinforces RTL protocol 

Halstead 

(2018) 

Chapter 20 – Return to learn Evidence-based 

handbook 
• Balance in amount of cognitive rest (24-

48 hours) is best 

• Individual concussion 

presentation/academic challenges vary  

Reinforces RTL protocol  

 



 

 

70 

Pub. Year 

Author’s 

Last Name 

Title of Publication 
Type of 

Literature 
Main Outcomes or Findings Support for and or link to project 

• Outlines role of provider in managing 

RTL 

• Discusses RTL accommodations 

• Limited research on RTL and more is 

warranted regarding specific academic 

accommodations and the duration of 

modifications. 

 

Identifies role of PCP in managing 

concussion care – discusses 

strategies/tools 

 

Identifies existing gaps in current 

knowledge 

Holmes et 

al. (2020) 

 

Return to learn: Academic 

effects of concussion in high 

school and college student-

athletes 

 

Cross sectional 

study 
• Concussions impact academic 

performance in high school students 

(mainly math) 

• High school students were less tolerant 

to academic activity after concussion 

than college students 

• Common symptoms in academic setting: 

headache, difficulty concentrating, 

sensitivity to light, and feeling slowed 

down 

• Post-concussion management in 

academic setting is in early stages and 

needs to be addressed 

 

Concussions impact academic 

performance and need to be 

appropriately managed. 

 

Lumba-

Brown et al 

(2018) 

Centers for Disease Control and 

Prevention guideline on the 

diagnosis and management of 

mild traumatic brain injury 

among children 

CPG - CDC • Most children do no show symptoms 

beyond 1-3 months (moderate, B) 

• Hx of mTBI, neurological/psych 

disorder, family and social stressors can 

increase recovery time (moderate, B). 

• Use validated symptoms scales to assess 

recovery (mod, B) 

Physical/cognitive rest for “several 

days” followed by an individualized, 

symptom-based progression for RTL (no 

outlined steps 

 

Guideline for managing RTL  

 

PCP role in management 
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Pub. Year 

Author’s 

Last Name 

Title of Publication 
Type of 

Literature 
Main Outcomes or Findings Support for and or link to project 

McCrory et 

al. (2017) 

Consensus statement on 

concussion in sport—the 5th 

international conference on 

concussion in sport held in 

Berlin, October 2016 

 

CPG – 

Concussion in 

Sport Group 

• Prolonged rest no longer recommended, 

24-48 hours of rest optimal 

• 4-step RTL protocol 

o Daily activities 

o School activities at home 

o School part time with 

accommodations 

o School full time 

• Simultaneous progression of RTL and 

RTA  

 

Guidelines for managing RTL 

O’Neill et 

al. (2017) 

A review of the literature on 

pediatric concussions and 

return-to-learn (RTL): 

Implications for RTL policy, 

research, and practice 

Literature review • Concussion related symptoms/academic 

impact 

• RTL protocols & accommodations 

• Gaps in evidence-based 

recommendations RTL interventions 

 

Identifies research gaps for RTL 

management 

Parachute. 

(2017) 

Canadian guideline on 

concussion in sport. Toronto, 

ON: Parachute 

CPG – Parachute 

Canada 
• Use validated tools for assessing 

concussion recovery 

• 24-48 hrs. cognitive & physical rest 

followed by 4-stepwise approach to RTL 

 

Guideline for managing RTL 

Purcell et al. 

(2019) 

What factors must be 

considered in ‘return to school’ 

following concussion and what 

strategies or accommodations 

should be followed? A 

systematic review 

Systematic review • Factors considered for RTL (symptoms, 

age, academic load, rest after injury) 

• Adolescents have longer recovery than 

children/adults 

• 4-step return to school strategy with 

academic accommodation strategies 

• Regular visits with HCP for monitoring 

 

Management strategies for RTL 

Reed et al. 

(2019) 

 

Living guideline for diagnosing 

and managing pediatric 

concussion  

CPG - Ontario 

Neurotrauma 

Foundation 

• Rest for <48 hours 

• Stepwise approach to RTL 

• Use validated tools for assessing 

concussion recovery. 

Guideline for managing RTL 
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Pub. Year 

Author’s 

Last Name 

Title of Publication 
Type of 

Literature 
Main Outcomes or Findings Support for and or link to project 

Reisner et 

al. (2015)  

The central role of community-

practicing pediatricians in 

contemporary concussion care: 

A case study of children’s 

healthcare of Atlanta’s 

concussion program 

Case study Barriers/Challenges 

• Confusion by number of guidelines 

• Lack of education on mTBI 

management/resources (clinical decision 

support tools) 

• Confidence and comfort levels 

• Large gaps in understanding the 

mechanisms/indicators of concussion 

healing/recovery – providers must rely 

on clinical judgement – NEED training 

to improve clinical judgement and 

confidence 

Solution: 

• Multidisciplinary approach – uniform 

guidelines, education, toolkits, CDS 

systems. 

 

Barriers/challenges/solutions to 

managing concussions in primary 

care. 

Rozbacher 

et al. (2017) 

The effect of concussion or 

mild traumatic brain injury on 

school grades, national 

examination scores, and school 

attendance: A systematic 

review 

 

Systematic review • Significant increase in missed school 

days in children with concussion 

• RTL can help optimize recovery and 

decrease absences 

 

Effects of concussion on academic 

performance 

Zemek et al. 

(2014)  

Knowledge of paediatric 

concussion among front-line 

primary care providers 

Qualitative 

(survey) 
• Gaps in PCP knowledge and application 

of RTL 

Emphasizes need for provider 

education 
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