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ABSTRACT 

Lung cancer is the most common cause of cancer-related deaths in the United States. 

Prevention and early detection of lung cancer are imperative in decreasing lung cancer mortality. 

Screening for lung cancer with low-dose computed tomography (LDCT) decreases lung cancer 

by 20%. Several organizations introduced lung cancer screening (LCS) guidelines in 2013, 

including Centers for Medicare and Medicaid (CMS) and the United States Preventive Services 

Task Force. However, LCS participation for eligible patients remains low, due in part to the 

complexity of the LCS process. 

The goal of this practice improvement project was to increase the knowledge of rural 

primary care providers regarding LCS guidelines and the related CMS requirements and to 

increase their confidence in initiating shared decision-making (SDM) discussions. An 

educational intervention consisting of a LCS educational session and a toolkit was implemented 

in two rural clinics. Providers at both clinics reported a benefit to the educational intervention. 

Pre-, immediate post-, and two-month post-education surveys were collected to evaluate 

the impact of the educational intervention, including provider knowledge of LCS guidelines and 

CMS requirements, and confidence in SDM. Project results demonstrated an increased 

knowledge of LCS guidelines and CMS requirements with the greatest knowledge at immediate 

post-education and a high level of knowledge remaining at two months post-education. A small, 

nonsignificant, increase in provider confidence in initiating SDM discussions occurred. 

At both clinics, data collected through chart audit demonstrated an improvement in 

documentation needed to determine LCS eligibility and increased the percentage of patients 

identified at high risk for lung cancer and thus, eligible for LCS. At one clinic these changes 

were significant. The data were further examined for SDM discussions and referrals for LDCT or 
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to specialist for LCS with one clinic increasing SDM documentation and LDCT referrals post-

education. In conclusion, although further research is needed in implementation processes of 

LCS, specifically in consistent documentation to improve determination of LCS eligibility of 

patients, this practice improvement project found education increased provider knowledge and 

ability to complete requirements needed to improve LDCT screenings for lung cancer. 

  



 

v 

ACKNOWLEDGEMENTS 

I wish to thank all the people whose assistance was landmark in the completion of this 

project. First and foremost, I want to extend a special thank you to my dissertation chair and 

advisor, Dr. Kelly Buettner-Schmidt. I whole heartedly appreciated your great advice, 

knowledge and gentle reminders during the course of this project. Your patience for me proved 

monumental towards the success of this study. To my committee members, Dr. Dean Gross, Dr. 

Tara Brandner, and Dr. Christopher Whitsel; thank you for asking the questions that made my 

project better. Your generosity in positive attitudes, dedication, and time is forever treasured. 

I wish to thank Ashley Medical Center Clinic and Redfield Clinic for allowing me to 

come into your organization and implement my practice improvement project. To the 

participants, your time is valuable and your willingness to participate reinforces your 

commitment and dedication to providing evidence-based care to your patients. To Dr. Tara 

Brandner, not only did you help to facilitate this project, serve on my committee, you are a great 

mentor and example of how I hope to treat my patients. I greatly respect your passion in this 

profession. I wish to thank the NDSU statistical consulting services for assistance in data 

analysis.  

To a class as we finish this journey, we may have all traveled a similar, yet different path 

to come to where we are now and to where we may go in the future. I am grateful to each and 

every classmate for the individual differences that have enhanced my education. I have learned 

lessons from each and everyone. Finally, I want to give glory to Jesus Christ for helping me with 

this project, for providing insight when I needed it the most, and for allowing me to use my God 

given talents in caring for others. This verse that carried me through this project: “For with God 

nothing shall be impossible.” Luke 1:37.  



 

vi 

DEDICATION 

This dissertation is dedicated to my family.  

My husband Shawn, for the support, laughs, encouragement and understanding. I am forever 

grateful to have you by my side as we traveled this journey and continue our future adventures. 

To my children and grandchildren. Your understanding for missed visits, holidays and get 

togethers. Three years has passed fast, yet I am forever grateful for the understanding in letting 

your mom realize a dream. 

To my parents, time is something you can never get back, with the completion of this journey, 

my hope is to spend more time with you. I am thankful you raised me to go after my dreams, no 

matter when. 

“Be strong and courageous, all you who put your hope in the Lord.” Psalms 31:24 

  



 

vii 

TABLE OF CONTENTS 

ABSTRACT ................................................................................................................................... iii 

ACKNOWLEDGEMENTS ............................................................................................................ v 

DEDICATION ............................................................................................................................... vi 

LIST OF TABLES .......................................................................................................................... x 

LIST OF ABBREVIATIONS ........................................................................................................ xi 

CHAPTER ONE. INTRODUCTION ............................................................................................. 1 

Background and Significance ...................................................................................................... 1 

Problem Statement ...................................................................................................................... 4 

Purpose .................................................................................................................................... 4 

Objectives ................................................................................................................................ 4 

CHAPTER TWO. LITERATURE REVIEW AND THEORETICAL FRAMEWORK ................ 6 

Disease Presentation .................................................................................................................... 6 

Lung Cancer Screening ............................................................................................................... 8 

Benefits of Lung Cancer Screening ............................................................................................ 9 

Risks of Lung Cancer Screening ............................................................................................... 11 

False Positives ....................................................................................................................... 11 

Incidental Findings ................................................................................................................ 12 

Overdiagnosis ........................................................................................................................ 12 

Radiation Exposure ............................................................................................................... 13 

Psychological Effects ............................................................................................................ 13 

Lung Cancer Screening Recommendations .............................................................................. 14 

Shared Decision-making ........................................................................................................... 17 

Barriers to Shared Decision-making ......................................................................................... 19 

Lung Cancer Screening in Rural Areas ..................................................................................... 21 



 

viii 

Malcolm Knowles’ Adult Learning Theory .............................................................................. 21 

CHAPTER THREE. METHODS ................................................................................................. 25 

Project Design ........................................................................................................................... 25 

Project Implementation Plan ..................................................................................................... 25 

IOWA Model ......................................................................................................................... 25 

Setting .................................................................................................................................... 28 

Participants ............................................................................................................................ 28 

Project Intervention ............................................................................................................... 29 

Project Evaluation ................................................................................................................. 30 

Data Analysis......................................................................................................................... 33 

CHAPTER FOUR. RESULTS ..................................................................................................... 34 

Presentation of Results .............................................................................................................. 34 

Demographics ........................................................................................................................ 34 

Objective One ........................................................................................................................ 35 

Objective Two ....................................................................................................................... 38 

CHAPTER FIVE. DISCUSSION AND RECOMMENDATIONS ............................................. 56 

Interpretation of Results ............................................................................................................ 56 

Objective One ........................................................................................................................ 56 

Objective Two ....................................................................................................................... 57 

Results Summary ................................................................................................................... 62 

Recommendations ..................................................................................................................... 63 

Limitations ................................................................................................................................ 64 

Implications for Practice ........................................................................................................... 66 

Implications for Future Research .............................................................................................. 67 

Application to DNP Roles ......................................................................................................... 67 



 

ix 

REFERENCES ............................................................................................................................. 68 

APPENDIX A. LITERATURE REVIEW SEARCH STRATEGY ............................................. 79 

APPENDIX B. CMS LUNG CANCER SCREENING REQUIREMENTS ................................ 80 

APPENDIX C. IOWA MODEL ................................................................................................... 81 

APPENDIX D. PERMISSION TO USE THE IOWA MODEL .................................................. 82 

APPENDIX E. EXECUTIVE SUMMARY ................................................................................. 83 

APPENDIX F. IRB APPROVAL ................................................................................................. 85 

APPENDIX G. LETTER OF INTENT TO IRB .......................................................................... 86 

APPENDIX H. EDUCATION SESSION SLIDES ...................................................................... 88 

APPENDIX I. LUNG CANCER SCREENING TOOLKIT ...................................................... 104 

APPENDIX J. QUESTIONNAIRE PERMISSION ................................................................... 118 

APPENDIX K. SURVEY QUESTIONS .................................................................................... 119 

APPENDIX L. EDUCATION SESSION EVALUATION ........................................................ 122 

APPENDIX M. TOOLKIT EVALUATION .............................................................................. 123 

APPENDIX N. DATA COLLECTION FORM ......................................................................... 124 

 

  



 

x 

LIST OF TABLES 

Table  Page 

1. Lung Cancer Screening Guideline Recommendations. .................................................... 15 

2. Demographics of Survey Responders ............................................................................... 35 

3. Objective One Activities, and Evaluation ......................................................................... 36 

4. Survey Results LCS Education Evaluation....................................................................... 36 

5. Survey Results LCS Toolkit Evaluation ........................................................................... 37 

6. Objective Two Activities and Evaluation ......................................................................... 38 

7. Survey Results of LCS Knowledge .................................................................................. 41 

8. Survey Results of High Knowledge Versus Low Knowledge .......................................... 42 

9. Survey Results of Most Knowledge to Least Knowledge ................................................ 43 

10. Survey Results of Knowledge of CMS Requirements for LCS and SDM ....................... 44 

11. Survey Results of the Number of Correctly Identified SDM Elements Required by 

CMS .................................................................................................................................. 45 

12. Survey Results for Knowledge of SDM Documentation for LCS with LDCT ................ 46 

13. Survey Results of Provider Confidence ............................................................................ 47 

14. Results of Eligibility Documentation – Redfield .............................................................. 48 

15. Results of LCS Eligibility – Redfield ............................................................................... 49 

16. Results of Eligibility Documentation – AMC .................................................................. 50 

17. Results of LCS Eligibility – AMC .................................................................................... 51 

18. Results of Documented SDM – Redfield.......................................................................... 52 

19. Results of Documented SDM – AMC .............................................................................. 53 

20. Results of LDCT or Specialist Referral – Redfield .......................................................... 54 

21. Results of LDCT or Specialist Referral – AMC ............................................................... 55 

  



 

xi 

LIST OF ABBREVIATIONS 

ACS ................................................................American Cancer Society 

SEER ..............................................................Surveillance, Epidemiology, and End Results 

Program 

CXR ...............................................................Chest Radiograph 

LCS ................................................................Lung Cancer Screening 

NLST..............................................................National Lung Screening Trial 

LDCT .............................................................Low-Dose Computed Tomography 

USPTF............................................................United States Preventive Task Force 

SDM ...............................................................Shared Decision-Making 

AMC ..............................................................Ashley Medical Center  

CMS ...............................................................Centers for Medicare and Medicaid Services 

CDC ...............................................................Center for Disease Control and Prevention 

NSCLC ...........................................................Non-Small Cell Lung Cancer 

SCLC..............................................................Small-Cell Lung Cancer 

DANTE ..........................................................Detection and Screening of Danish Lung Cancer 

Screening Trial 

DLCST ...........................................................Danish Lung Cancer Screening Trial 

VHA ...............................................................Veterans Health Administration 

ACA ...............................................................Affordable Care Act 

 



 

1 

CHAPTER ONE. INTRODUCTION 

Background and Significance 

Lung cancer is the most common cause of cancer-related deaths and the second most 

common cancer for both men and women in the United States (American Cancer Society [ACS], 

2019a). Despite occurring at similar rates to breast, prostate, and colorectal cancer, lung cancer 

accounts for three to four times more deaths (Detterbeck, Mazzone, Naidich, & Bach, 2013). For 

2019, the ACS estimates there will be 228,150 new lung cancer diagnoses and 142,670 lung 

cancer-related deaths in the United States (ACS, 2019b). Although the incidence and mortality 

rates of lung cancer have slowly declined over the past decade, the overall five-year survival rate 

remains low (Mazzone et al., 2015). Moreover, for 2019, the ACS (2019b) estimates that 300 

deaths in ND and 410 deaths in SD, will be attributed to lung cancer. In 2018, the estimated 

expenditure for lung cancer care in the United States was over $14 million, with an additional 

$36 billion loss in productivity related to lung cancer deaths (National Cancer Institute, 2018). 

The stage of cancer diagnosis refers to the extent of cancer in the body and is the most 

substantial influence on the length of survival and treatment option. When diagnosed before 

metastasis, lung cancer five-year survival rates are considerably higher than the overall survival 

rates (Surveillance, Epidemiology, and End Results Program [SEER], 2018). Unfortunately, 

most lung cancer diagnoses are made at an advanced or metastatic stage, resulting in a high rate 

of lung cancer mortality (Patz et al., 2016). Localized lung cancer is most often asymptomatic, 

leading to a delay in diagnosis. More often, the patient presents with symptoms, or in an 

advanced stage, contributing to the high mortality rate (Moyer, 2014).  

Major risk factors for lung cancer include increasing age and cumulative exposure to 

tobacco smoke. In fact, it may take as long as two decades for lung cancer to develop, putting 



 

2 

both current and former smokers at risk (Manser et al., 2013). This makes screening for lung 

cancer challenging. As early as 1970, studies using chest radiograph (CXR), with or without 

sputum cytology, for lung cancer screening (LCS) were conducted and failed to show a 

statistically significant decrease in lung cancer mortality (Wender et al., 2013). Released in 2010, 

the results of the National Lung Screening Trial (NLST, 2011) showed a 20% reduction in lung 

cancer mortality rates for high-risk patients screened with annual low-dose computed 

tomography (LDCT). These results were a defining moment for LCS and prompted the 

development of LCS guidelines. 

In 2013, the ACS and United States Preventive Task Force (USPTF) released guidelines 

recommending annual LDCT for LCS in adults with a significant history of smoking (Eberth, 

2015; Moyer, 2014). Several systematic reviews have evaluated the effectiveness, risks, and 

benefits of LCS with LDCT (Bach et al., 2012; Boiselle, 2013; Humphrey et al., 2013; Manser et 

al., 2013; Slatore, Sullivan, Pappas, & Humphrey, 2014). In addition to the demonstrated 

effectiveness of LDCT in reducing lung cancer mortality, the following associated harms were 

identified and discussed later in this paper: incidental findings, false-positives, invasive 

procedures, over-diagnosis, and radiation exposure (Wender et al., 2013). Based on findings of 

benefits and harms, Wender et al. (2013) determined that more data are needed to assess the cost-

effectiveness of LCS with LDCT. Mazzone et al. (2018) found LCS to be a balance of benefits 

and harms. A thorough understanding of the screening process by providers is essential to 

optimize the benefits of LCS. 

Prevention and early detection of lung cancer are vital for decreasing lung cancer 

mortality (Wood et al., 2018). However, LCS is a complex process beginning with the 
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identification of eligible individuals (Ramsey et al., 2015). Research has shown that very few 

eligible individuals have been screened for lung cancer (Huo, Shen, Volk, & Shih, 2017).  

An integral part of LCS is shared decision-making. Shared decision-making (SDM) is a 

process between healthcare providers and patients to facilitate decisions based on clinical 

evidence and the patient’s values (Politi, Wolin, & Legare, 2013). The process acknowledges 

individual values and beliefs, allowing the patient to become an active partner with their provider 

in reaching a mutually agreeable decision (Carter-Harris, Tan, Salloum, & Young-Wolff, 2016). 

During the SDM discussion, the potential harms and benefits of LCS are discussed with eligible 

patients (Carter-Harris et al., 2016). 

Reimbursement of LCS by the Centers for Medicare and Medicaid Services (CMS) 

requires documentation of SDM discussion and counseling for smoking cessation (CMS, 2015). 

Mishra et al. (2016) noted an overall patient lack of awareness for LCS with LDCT, emphasizing 

the importance of SDM visits. Additionally, SDM discussions are complicated by provider 

perceived barriers and provision of inconsistent information to patients (Wiener et al., 2018). 

Application of evidence-based practices for LCS is lacking in rural areas. Rural providers 

are often faced with limited resources, decreased access, and lack of awareness of recommended 

guidelines (Jenkins et al., 2018). This co-investigator’s clinical rotations in the rural settings of 

Ashley Medical Center Clinic (AMC) in Ashley, North Dakota (ND) and Redfield Clinic in 

Redfield, South Dakota (SD), provided the opportunity for initial observations relating to the 

identification of patients eligible for LCS and SDM discussions. Both facilities assessed patients’ 

smoking status and the amount smoked. This data were documented in the patient’s record. 

However, documentation of pack-years and eligibility for LCS was inconsistent. In addition, no 

SDM discussions or referrals for LDCT for LCS were observed. Based on the USPSTF grade B 
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recommendation and CMS support for annual screening, key providers at the clinics verified the 

need to implement LCS guidelines. Education involving LCS guidelines and SDM were 

requested by stakeholders at both clinics as part of the implementation strategy. 

Problem Statement 

In 2015, the CMS announced reimbursement for annual LCS for high-risk patients to 

increase early detection of lung cancer and subsequently decreasing lung cancer mortality (CMS, 

2015). Several articles have described considerations for the implementation of LCS guidelines 

(Mazzone et al., 2015; Mazzone et al., 2018; Ramsey et al., 2015; Wiener et al., 2018). 

According to Hoffman et al. (2015), overall awareness and knowledge of LCS guidelines by both 

the patient and provider hindered the implementation of the screening guidelines in the rural 

setting. This lack of knowledge directly affects the SDM process, creating another barrier to 

guideline implementation (Mishra et al., 2016). 

Purpose 

The purposes of this practice improvement project was (a) to increase the knowledge of 

rural primary care providers regarding LCS guidelines and the related CMS requirements and to 

increase their confidence in initiating SDM discussions through the development and 

implementation of LCS education and (b) to determine the impact of the project. 

Objectives 

The project objectives were as follows: 

1. Develop and implement an educational intervention consisting of an education 

session and lung cancer screening toolkit, regarding lung cancer screening and the 

CMS required shared decision-making discussion elements to improve the use of 

published lung cancer screening guidelines by providers. 
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2. Determine the impact of the intervention by assessing for an: 

a. Increase in the knowledge of rural primary care providers regarding lung 

cancer screening guidelines and the related CMS requirements for lung cancer 

screening and shared decision-making discussions. 

b. Increase in the confidence of rural primary care providers initiating shared 

decision-making discussions. 

c. Increase number of patients identified at high-risk for lung cancer and eligible 

for lung cancer screening by rural primary care providers. 

d. Increase number of shared decision-making discussions, inclusive of all 

required elements, initiated between rural primary care providers and patients 

at high-risk for lung cancer. 

e. Increase number of referrals for low-dose computed tomography or to 

specialist for lung cancer screening in eligible high-risk patients by rural 

primary care providers. 
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CHAPTER TWO. LITERATURE REVIEW AND THEORETICAL FRAMEWORK 

A literature search was conducted to review evidence regarding a) lung cancer; b) 

morbidity and mortality rates; c) recommended screening methods; d) barriers to LCS; e) 

provider knowledge of LCS guidelines; and f) SDM. The search was conducted using the Web of 

Science, Cochrane, PubMed, and MEDLINE databases for articles published from January 2013 

to April 2019. An additional search was conducted to review additional evidence published from 

April 2019 through January 2020. 

Search criteria included peer-reviewed journals, full-text articles published in the English 

language, including clinical trials, review, systematic reviews, and evidence-based clinical 

guidelines. Keywords used in the search included “lung cancer screening guidelines” AND 

“shared decision making”, “lung cancer screening implementation” AND “primary care”. An 

additional review of relevant grey literature, including factsheets, governmental documents, and 

committee reports was conducted. A secondary search of reference lists was also reviewed for 

possible inclusion (see Appendix A for search strategy). 

Disease Presentation 

Increasing age and cumulative exposure to tobacco smoke are major risk factors for lung 

cancer. Smoking is the leading modifiable risk factor for lung cancer and is responsible for 81% 

of all lung cancer deaths (ACS, 2019a). The Center for Disease Control and Prevention (CDC) 

(2018) reported that smokers are 15 to 30 times more likely to be diagnosed with lung cancer or 

die from lung cancer than non-smokers. Current or former smokers make up roughly 37% of 

adults in the United States, despite diligent efforts toward smoking cessation and an overall 

decline in smoking rates (Moyer, 2014). As with most cancers, the incidence of lung cancer 

increases with age. In the United States, the average age for lung cancer diagnosis is 
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approximately 70 years old, with less than 10% occurring in individuals less than 50 (Lung 

Cancer Alliance, 2019). 

According to the CDC (2018), lung cancer is ranked as the third most common cancer in 

ND, behind breast and prostate cancer. In 2016, the incidence of lung cancer in ND was 53.6 per 

100,000 people with a mortality rate of 34.6 per 100,000 people, ranking lung cancer the highest 

cause of cancer death. Closely resembling ND, lung cancer in SD is also ranked the third most 

common cancer and the most common cause of cancer death. In 2016, the incidence of lung 

cancer in SD was 58.2 per 100,000 people with a mortality rate was 39.4 per 100,000 people. 

Most lung cancer is categorized into non-small cell lung cancer (NSCLC) and small-cell 

lung cancer (SCLC). NSCLC makes up 85% of all lung cancer cases and is further classified as 

adenocarcinoma (41% of lung cancer cases); squamous cell and transitional cell carcinoma 

(21%); large cell carcinoma (3%); and not otherwise specified (20%) (Howlader et al., 2018). 

This categorization is the basis for the management, prognosis, and screening efficacy of lung 

cancer. Commonly occurring in the larger airways, SCLC is characterized as aggressive cancer 

with early metastasis, making detection difficult (Nanavaty, Alvarez, & Alberts, 2014). Whereas, 

NSCLC is found in the peripheral lung tissue, allowing for easier detection through screening, 

contributing to the increased five-year survival rates (Howlader et al., 2018). 

The ACS (2019a) has reported that approximately 57% of lung and bronchus cancer is 

diagnosed after or at the point of metastasis. This contrasts with the 16% diagnosed in a localized 

stage. When diagnosed early, the five-year survival rate of lung cancer is 57%, considerably 

higher than the overall lung cancer five-year survival rate of 18% (SEER, 2018). Patients 

diagnosed with localized lung cancer have the best chance for cure or long-term-survival with 
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surgical resection, endorsing the need for screening and early detection (Rai, Doria-Rose, 

Silvestri, & Yabroff, 2019). 

Lung Cancer Screening 

Lung cancer treatment success is associated with the stage at the time of diagnosis. 

Strategies to decrease lung cancer mortality include treatment, prevention, and early detection. 

Undoubtedly, prevention is the most crucial strategy with smoking cessation verified as the most 

effective intervention (Richards, White, & Caraballo, 2014). Moreover, screening with LDCT 

has shown that diagnosis at an early stage improves overall survival rate and clinical outcomes 

(Wender et al., 2013). The goal of any screening is to decrease mortality without causing harm 

and early detection of lung cancer through screening has shown promise in reducing lung cancer 

mortality (Detterbeck et al., 2013). 

Early LCS research examined the use of CXR, with or without sputum cytology, to 

identify early lung cancer and subsequently reduce lung cancer mortality (De Koning et al., 

2014; Humphrey et al., 2013). Wender et al. (2013) reported that four random control trials 

(RCT) failed to show a statistically significant reduction in mortality and as a result, the ACS 

removed the recommendation to screen current and former smokers with CXR. Whereas, several 

studies have demonstrated the effectiveness of LDCT in detecting early-stage lung cancer (Bach 

et al., 2012; De Koning et al., 2014; Horeweg et al., 2014; Humphrey et al., 2013; Infante et al., 

2015; Kandora, Silvestri, & Tanner, 2015; Manser et al., 2013; Patz et al., 2016; Slatore et al., 

2014; The NLST Research Team, 2011; Wille et al., 2016). 

The NLST (2011), the largest RCT published to date, included 53,434 participants in 33 

centers across the United States. The results of the trial found that screening with LDCT reduced 

the relative risk of death from lung cancer by 20% (95% CI, 6.8-26.7; p = .004) when compared 
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to screening with CXR (NLST, 2011). The results concluded that in order to prevent one death 

from lung cancer, 320 individuals would need to be screened with LDCT. These findings are 

similar to the number of women greater than 50 years of age that needed to be screened with 

mammography to prevent one death from breast cancer (Kandora et al., 2015). 

Early results from the Dutch Belgian Lung Cancer Screening trial (NELSON), the second 

largest RCT, suggested that screening with LDCT decreased lung cancer mortality by greater 

than 25% (De Koning et al., 2014; Kandora et al., 2015). The smaller NELSON study 

randomized 15,822 participants and compared screening for lung cancer with LDCT to no 

screening. Final results for the NELSON study, released during the International Association for 

the Study of Lung Cancer concluded that overall, LDCT scanning decreased mortality by 26% in 

high-risk men and 61% in high-risk women over a 10-year period, confirming the value of 

LDCT screening for lung cancer in high-risk individuals (De Koning, Van Der Aalst, Ten Haaf, 

& Oudkerk, 2018). 

Other trials, including two European trials, failed to show a positive effect of LDCT on 

lung cancer mortality (Infante et al., 2015; Wille et al., 2016). The Detection and Screening of 

Early Lung Cancer by Novel Imaging Technology and Molecular Essays (DANTE) trial and the 

Danish Lung Cancer Screening Trial (DLCST) compared annual LDCT with usual care. The 

smaller study populations and lower risk groups screened in these trials attributed some of the 

differences when compared to the NLST (Mazzone et al., 2018). 

Benefits of Lung Cancer Screening 

As discussed previously, the most important benefit of LCS is early detection and a 

reduction of lung cancer mortality rate. The results of the NLST and NELSON trial 

demonstrated a reduction in lung cancer mortality with annual LDCT screening of high-risk 
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individuals (De Koning et al., 2018; NLST, 2011). The benefits of LDCT screening are 

personalized, with individuals at the highest risk for lung cancer being most likely to benefit 

from screening (Moyer, 2014). Screening with LDCT leads to an increase in early detection of 

lung cancer and a better prognosis. 

Smoking cessation is the most effective method in preventing lung cancer and decreasing 

lung cancer mortality. The effect of LDCT screening on smoking cessation or reinitiation has not 

been substantiated (Bach et al., 2012). Still, LCS provides an opportunity to educate current 

smokers on smoking cessation. There is some data indicating a positive effect of LDCT 

screening on smoking cessation in individuals (Richards et al., 2014). Mishra et al. (2016) 

reported that participating in LCS with LDCT is not by itself a strong disincentive to smoking. 

They found that a positive finding provided motivation to stop smoking, and even more so after 

viewing a lung nodule, however a negative finding is not sufficient to encourage smoking 

cessation. However, some studies have suggested that LDCT screening may result in continued 

smoking as individuals feel protected by the screening (Mazzone et al., 2018). 

Nevertheless, the effect of screening as motivation to stop smoking has not been 

established. No difference in smoking cessation rates was found in the LDCT screening and 

control groups in the DLCST and NELSON trials; however, higher smoking cessation rates in 

the LDCT group were noted for the UK Lung Cancer Screening Trial (Mazzone et al., 2018). 

More recently, Huo et al. (2019) found no association with any change in smoking behavior in 

the six months following LCS. However, smoking cessation remains an integral part of LCS 

guidelines and is required by CMS as part of LDCT lung cancer screening (CMS, 2015; Mishra 

et al., 2016).  



 

11 

Risks of Lung Cancer Screening 

Although LCS with LDCT show promise in reducing lung cancer mortality, LDCT is not 

without risks. Several studies have identified harms from LCS with LDCT (Bach et al., 2012; 

Humphrey et al., 2013, Mazzone et al., 2018; Moyer, 2014; National Comprehensive Cancer 

Network [NCCN], 2019). The most commonly discussed harms are related to the identification 

and evaluation of lung nodules, including false positive results, the significance of incidental 

findings unrelated to lung cancer, the possibility of overdiagnosis and overtreatment of lung 

cancer, the effects of cumulative radiation exposure, and the psychological effects of these 

findings. Understanding the impact of LCS harms are important in-patient discussions. Arenberg 

(2019) found that harms of screening are often both overestimated and underestimated by poorly 

informed patients and providers. 

False Positives 

The most discussed risk associated with LCS is the high rate of false-positive results. 

Approximately 95% of all positive screening results do not result in cancer diagnosis (Moyer, 

2014). A false-positive result can lead to further testing and invasive procedures, increasing 

distress, and cost (NCCN, 2019). The NLST (2011) reported a false-positive rate of 96% in the 

CT screening group with a cumulative risk of a false-positive result of 33% with two annual 

screenings. In studies reviewed by Humphrey et al. (2013), the majority of invasive procedures 

were performed for cancer with a positive predictive value ranging from 50% to 92%. Arenberg 

(2019) reported an increasing number of invasive procedures in routine practice as compared to 

the clinical trial. This finding stresses the need for strategies to reduce the number of invasive 

procedures used to investigate screening detected nodules. 
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Incidental Findings 

Incidental findings commonly identified with LDCT include coronary artery 

calcification, emphysema, bronchiectasis, pulmonary fibrosis, and carcinoid tumors (Moyer, 

2014). Mazzone et al. (2018) reported the prevalence of incidental findings ranging from 41% to 

94% on initial scans. Approximately 40% of veterans screened in the Veterans Health 

Administration (VHA) demonstration project reported incidental findings (Kinsinger et al., 

2017). Incidental findings require health providers time to determine if additional testing is 

required, and the value of these findings has not been defined. Incidental findings and false 

positives can lead to emotional distress, invasive procedure and additional testing in patients 

(Boiselle, 2013; Wender et al., 2013). However, evidence of the harms associated with incidental 

findings has not been established (Moyer, 2014).  

Overdiagnosis 

Although no studies have officially reported overdiagnosis, results from the NLST found 

119 more lung cancer cases in the LDCT group than the CXR group after more than six years of 

follow-up, suggestive of some overdiagnosis (Humphrey et al., 2013). Overdiagnosis with LDCT 

screening can result in unnecessary treatment and therapy, potentially inflicting harm on the 

patient (Moyer, 2014). The impact of overdiagnosis is affected by the definition used. A standard 

definition of overdiagnosis is histologically confirmed clinically insignificant cancers. In other 

words, lung cancer, that if not identified through screening and left untreated, would not have 

affected the patient (Bach et al., 2012). Mazzone et al. (2018) describe an extension of this 

definition to include any lung cancer diagnosed in a patient with comorbidities leading to death 

before the cancer affected their well-being. Otherwise stated, by extension, an early lung cancer 

detected through screening may not affect an individual that died during the early asymptomatic 
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stage of lung cancer. This further emphasizes the significance in selecting patients for screening 

without comorbid conditions that overshadow the risk of lung cancer related death.  

Radiation Exposure 

Frequent or repeat LDCT screening increases an individual’s exposure to radiation. In 

comparison, radiation exposure associated with LDCT is close to the exposure associated with 

mammography (Humphrey et al., 2013). Harms associated with radiation exposure include 

cancer from cumulative exposure to radiation. The amount of exposure varies depending on the 

number of scans and other sources of radiation (Moyer, 2014). Also, the risk of radiation 

exposure is related to the age when screening begins and the sex of the patient (Mazzone et al., 

2018). Prediction models using NLST data have estimated one radiation caused cancer death for 

every 2500 persons screened, illustrating that the benefit of preventing lung cancer mortality is 

greater than the radiation risk (Bach et al., 2012). 

Psychological Effects 

Little research is available to support or refute effects on quality of life from LCS 

(NCCN, 2019). A systematic review by Slatore et al. (2014), identified three studies (two RTCS 

and one cohort) that evaluated the effect of LDCT lung cancer screening on patient-centered 

outcomes. Individuals with positive or indeterminate results experienced a short-term increase in 

distress and anxiety, with no long-term differences reported. In comparison to other cancer 

screenings, these findings were similar to patients with negative mammograms.  

Consequently, the review noted that non-participants in one study (DLSCT) had more 

negative psychosocial characteristics than participants (Slatore et al., 2014). Overall, the 

evidence was of fair quality, and at best suggests that LCS with LDCT is associated with short-

term psychologic discomfort and false-positive results are connected to slight increases in 
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distress. Mazzone et al. (2018), confirmed that the detection of nodules during screening might 

transiently increase distress without an adverse effect on anxiety levels. Distress can be 

alleviated in both participants and non-participants by decreasing false positives and increasing 

communication strategies to ensure the provision of adequate information, consideration of 

individual values and preferences, and SDM. 

Lung Cancer Screening Recommendations 

The most important part of a screening program is the identification of individuals who 

will benefit the most from the screening interventions and experience the least amount of harm. 

The increasing risk of lung cancer is directly related to cumulate exposure to tobacco and age 

(Humphrey et al., 2013). The NLST demonstrated the best evidence for the benefit of screening. 

Participants in the trial were 55 to 74 years with a 30 pack-year smoking history; and included 

both current smokers and former smokers who have quit within the past 15 years (NLST, 2011). 

The participants were screened annually for three years, making the oldest participant 77 years 

old. 

With the 2011 release of the NSLT report, several organizations updated or developed 

LCS recommendations. Although guidelines differ, eligibility for screening is similar to the 

inclusion criteria of the NLST for all the recommendations (see Table 1). The NLST participants, 

compared to the general US population eligible for LCS, were found to be younger, had a higher 

level of education, more likely to be a former smoker, and less likely to be a member of a 

minority group (Kandora et al., 2015). Additional risk factors for lung cancer, including asbestos 

exposure, secondhand smoke exposure and radon exposure are difficult to quantify into existing 

lung cancer risk models (Arenberg, 2019). As such, current recommendations for lung cancer 

screening eligibility in the guidelines do not include other causes of lung cancer. 
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Table 1 

Lung Cancer Screening Guideline Recommendations. 

Organization  Age in years Recommendation 

USPSTFa  55 - 80 > 30 pack-year current or former smoker with smoking cessation within 

past 15 years 

ACCP/ASCOb  55 – 74 > 30 pack-year current or former smoker with smoking cessation within 

past 15 years 

AATSc 55 – 79 

Until 79 

 

50 – 79 

> 30 pack-year smoking history 

> 5-year lung cancer survivor without recurrence 

> 20 pack-year smoking history and added risk of developing lung 

cancer > 5% in 5 years 

NCCNd  55 – 74 

 

> 50 

 

> 30 pack-year current or former smoker with smoking cessation within 

past 15 years 

> 20 pack-year current or former smoker and one additional risk factor 

other than secondhand smoke 

ACSe  55 – 74 > 30 pack-year current or former smoker with smoking cessation within 

past 15 years and in relatively good health 

ALAf 55 – 74 > 30 pack-year current or former smoker with smoking cessation within 

past 15 years 

a USPSTF, United States Preventive Services Task Force (Moyer, 2014) 
bACCP, American College of Chest Physicians; ASCO, American Society of Clinical Oncology (Detterbeck et al., 

2013) 
cAATS, American Association of Thoracic Surgeons (Jaklitsch et al., 2012) 
d NCCN, National Comprehensive Cancer Network; additional risk factor includes chronic obstructive pulmonary 

disease, environmental/occupational exposure, prior cancer/radiation therapy and general family history (Wood et 

al., 2018) 
eACS, American Cancer Society (Wender et al., 2013) 
fALA, American Lung Association (ALA, 2018) 

 

The USPSTF conducted a thorough systematic review of LCS evidence and applied 

modeling studies to the various screening recommendations. Based on these findings, the 

USPSTF projected a substantial balance of benefits and harms with annual LDCT screening of 

adults at high risk for lung cancer (Humphrey et al., 2013). Arenberg (2019) stated “the 

importance of this modeling is that the eligible population of smokers in the US is different from 

the subjects in the NLST” (p.S78). De Koning et al. (2018) reported that approximately 50% of 

lung cancer cases would be detected at an early stage with annual LDCT screening for 

individuals ages 55 through 80 years with a 30 pack-year smoking history; this includes current 

smokers or former smokers who quit within the past 15 years. 
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The USPSTF (2013) issued a Grade B recommendation for LCS indicating that "there is 

high certainty that the net benefit is moderate or there is moderate certainty that the net benefit is 

moderate to substantial" (recommendation summary section). Per the USPSTF (2013), screening 

should discontinue once a person has not smoked for 15 years, develops a health problem that 

limits life expectancy, or inability or unwillingness to have curative lung surgery. In 2015, in 

response to the USPSTF’s Grade B recommendation, the CMS-approved reimbursement of LCS 

with LDCT for high-risk patients (CMS, 2015). Refer to Appendix B for CMS lung cancer 

screening requirements. 

An estimated 12,000 lung cancer-related deaths per year can be attributed to the low 

uptake of LCS guidelines and underscreening (Jemal & Fedewa, 2017). In fact, the 2015 

National Health Interview Survey noted that only 5% of eligible individuals had been screened 

for lung cancer (Huo et al., 2017). Challenges in the implementation of LCS with LDCT 

identified in a recent VHA study included difficulty in identifying patients eligible for screening 

(Kinsinger et al., 2017).  

In another study, Lewis et al. (2019), surveyed 625 providers in an academic medical 

center and compared providers knowledge of LCS guideline and LDCT referrals. Results of the 

survey found that providers with low LCS knowledge were less likely to order LDCT. A 

noteworthy finding of the study is the current low knowledge of LCS guidelines. Substantiating 

the need for additional provider education. Knowledge was measured as a continuous variable 

based on the number of correct LCS guideline knowledge questions. Knowledge of initial screen 

age of 55, both current and former smoking status, annual screening interval, and no LCS 

recommendation for patients unable to undergo surgery were the most strongly associated with 

LDCT order / referral. 
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Several articles have described considerations for the implementation of LCS guidelines 

(Mazzone et al., 2015; Mazzone et al., 2018; Ramsey et al., 2015; Wiener et al., 2018). In 

primary care, a standardized approach should include the question of who to screen; 

identification of eligible patients; how to conduct an SDM visit; communication and 

management of LDCT results; and incorporation of smoking cessation (Mazzone et al., 2018). 

This approach is congruent with Ramsey et al. (2015) findings, which identified several 

components to successful lung cancer screening, including correctly identifying individuals 

eligible for selection; providing access to screening; ensuring appropriate follow-up of positive 

and negative screening results; and offering smoking cessation support. Counseling on the risks 

and benefits of lung cancer screening, as well as smoking cessation, should be provided to all 

individuals identified as high-risk for lung cancer and eligible for LCS. 

Ramsey et al. (2015) described primary care providers as ideally positioned to identify 

high-risk eligible patients and conduct SDM visits. Most primary care providers currently collect 

patient’s smoking status as part of CMS’s meaningful use core measures. Documenting smoking 

history, including how much and how long a patient has smoked, appears to be a logical 

extension of this history.  

Shared Decision-making 

Considering the high percentage of false-positive results and commitment to follow-up 

associated with LCS; the risks and benefits of screening should be thoroughly discussed with 

eligible individuals before LDCT screening (De Koning et al., 2014). The CMS recognizes the 

importance of SDM, and in fact, LCS was the first cancer screening modality in which the CMS 

required documentation of an SDM visit for reimbursement (Carter-Harris et al., 2016). Bryne, 
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Thurer, and Studts (2019), found that presenting information in a comprehensible, relevant 

manner to elicit patient preferences is important aspect of SDM.  

Lung cancer screening guidelines recommend an informed or SDM discussion regarding 

the benefits of LCS, limitations, known harms, and potential harms (Detterbeck et al., 2013; 

NCCN, 2019; Moyer, 2014; Wender et al., 2013). Likewise, the SDM visit should include the 

determination of eligibility for LCS (Mazzone et al., 2018). The SDM discussion should inform 

patients that undergoing LDCT may not prevent lung cancer death or identify all lung cancers 

(NLST, 2011). High-risk individuals should be counseled about false-positive results, and that a 

positive test does not mean they have lung cancer and may require further testing (Wiener et al., 

2018).  

Patients should understand that LCS is an ongoing process and commitment to the 

follow-ups are an essential part of the screening process (NCCN, 2019). Moreover, patients 

should be aware that LCS is not recommended if they are unable or unwilling to have curative 

therapy because of health or other significant problems (Moyer, 2014). Early diagnosis of lung 

cancer has less of an impact on a patient with a significant comorbid disease limiting life 

expectancy (Arenberg, 2019). The patient assessment should include a functional status 

assessment to determine if patients can survive or are willing to undergo lung cancer treatment. 

The number needed to screen to prevent one death for lung cancer and breast cancer are 

comparative. However, if treatment is not followed after a positive screening, the patient’s 

cancer has not been deterred, negatively affecting the efficacy of LCS (Erkmen et al., 2017).  

Despite recommendations for SDM, several studies have reported variable use and an 

inconsistent inclusion of patient preferences (Carter-Harris et al., 2016; Kandora et al., 2015; 

Lowenstein et al., 2019; Wiener et al., 2018). A qualitative study by Lowenstein et al. (2019), 
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found that patients and providers perceived LCS and SDM differently. In their study, patients, 

strongly influenced by emotional factors, were more likely to emphasize the benefits and 

minimize the risks of LCS. Conversely, providers in the study placed greater emphasis on 

potential harms. 

Recent studies have demonstrated limited use of SDM and included only minimal 

information on the harms of screening (Brenner et al., 2018; Wiener et al., 2018). Carter-Harris 

et al. (2016) found that current smokers, individuals with a family history of cancer, and 

individuals with health care coverage were more likely to report SDM discussions with their 

providers. Risk prediction models, developed for the determination of individuals at the highest 

risk for lung cancer, can be used to educate patents in understanding the individual risk for lung 

cancer and help them make informed decisions (Kandora et al., 2015). 

Shared decision-making visits should occur in advance of the LDCT screening. In 

primary care settings outside of LCS programs, a standardized approach should ensure providers 

are trained in the identification of patients and conducting SDM visits (Mazzone et al., 2018). 

Providers should be aware of the counseling requirements and responsibility for conducting 

SDM visits. Bryne et al. (2019), found that a thorough understanding of factors affecting 

patient’s attitudes toward screening is vital to understanding how to engage patients in SDM. 

Research has demonstrated an increase in patient knowledge and understanding of LCS with the 

use of decision aids during SDM visits (Mazzone et al., 2018; Volk & Foxhall, 2015). 

Barriers to Shared Decision-making 

Shared decision-making discussions are challenging. Wiener et al. (2018) identified 

several barriers to conducting SDM visits, including competing demands for staff and lack of 

familiarity with LCS. Competing priorities, poor risk communication skills, and a perception that 
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patients do not want to engage in SDM have been described in other contexts in addition to LCS 

(Kandora et al., 2015). One of the more challenging barriers is the perception that patients will 

not understand or do not want to discuss LCS (Hoffman et al., 2015). Most recently, Huo et al. 

(2019), identified limited belief in LCS by primary care providers as a key barrier to LCS. 

Additional barriers to SDM discussions and ultimately LCS, include a lack of awareness 

and knowledge of LCS guidelines, including the information required during the SDM 

discussion (Detterbeck et al., 2013). Barriers to LCS identified by Mishra et al. (2016) include 

the identification of eligible patients, the management of abnormal results, and the fears and 

stigma associated with lung cancer. The understanding of these barriers is essential to SDM 

discussions. Arenberg (2019) reported a lack of understanding of the risks and benefits of LCS 

inhibit effective discussions with less informed patients, regardless of time constraints. 

Lung cancer screening with LDCT is covered under the Affordable Care Act (ACA). 

Despite CMS and private insurance coverage of LCS with LDCT, cost has been identified as a 

potential barrier to LCS (Boiselle, 2013). Hoffman et al. (2015) reported that additional costs are 

associated with follow-up testing to a positive finding and treatment for detected cancers. These 

costs are not covered as a preventive service under the ACA and are subject to deductibles with 

the potential to create a financial strain (Hoffman et al., 2015). Toumazis (2019), demonstrated 

that the cost effectiveness of LCS is associated with the harmful effects of indeterminate findings 

and should be included during SDM. Additional costs exist for rural patients and include costs 

related to travel and lost income from time away from work. Fully understanding potential costs 

is important for patients. Providing this cost information to patients during SDM discussions is 

important in ensuring the patient has a full understanding of the screening process.  
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Lung Cancer Screening in Rural Areas 

Little research has been conducted on lung cancer screening in rural areas. Although the 

NLST (2011) established the benefit of LCS with LDCT, the population in the study was not 

indicative of a rural population. In a review by Jenkins et al. (2018), rural residents were 

identified as less likely to regularly see a primary care provider, have less access to smoking 

cessation programs, and experience a worse outcome for cancer diagnosis. A significant concern 

in rural areas is the decreased access to technology, thus forcing rural residents to travel and 

incur lost work time for LCS and follow-up (Hoffman et al., 2015). 

In addition, Jenkins et al. (2018), identified rural individuals as having worse health 

outcomes and lower educational levels in comparison to urban individuals. Health literacy 

significantly impacts the provider’s ability to engage in SDM discussions and serves as a barrier 

to LCS. Simmons et al. (2017) concluded that a provider’s lack of knowledge regarding LCS 

with LDCT affects the willingness of rural providers to recommend LCS. 

Malcolm Knowles’ Adult Learning Theory 

Malcolm Knowles’ Adult Learning Theory was selected as the theoretical framework to 

guide the development and application of education for this project. Knowles’ theory is based on 

the concept of andragogy or helping adults to learn (Merriam, 2018). Introduced in 1973, the 

model characterizes the differences between “pedagogy (the art of helping children to learn) and 

andragogy (helping adults to learn)” (Spies, Seale, & Botma, 2015, para. 2). Knowles eventually 

recognized the continuum of teacher-directed pedagogy to student-directed learning (andragogy) 

and appropriateness of using both approaches in adult learning (Merriam, 2018). The use of the 

Adult Learning Theory helps to provide the most appropriate education to promote how adults 

learn best. 
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Andragogy attempts to identify how adult learners learn and how to involve them in the 

learning process. The theory is focused on the understanding that the lecturer does not possess all 

the knowledge and that students are encouraged to participate in education by using their own 

experiences (Spies et al., 2015). The following andragogy principles were applied to the 

development and execution of education for this project. 

The first principle is the intrinsic motivation to learn. Adults learn best when they 

understand why something is important (Merriam, 2018). Motivation to learn comes from both 

internal and external factors. Adult learners place more priority on internal factors and need to be 

aware of the reason for education (Spies et al., 2015). Participants in the project were informed 

of the benefits to using LCS guidelines in their practice by the provision of the education 

objectives. New knowledge can impact the provider’s practice, resulting in increased personal 

and patient satisfaction. 

The next principle is the readiness to learn. For adults, readiness to learn is often 

influenced by their need to know or do something (Merriam, 2018). Adult learning is problem-

centered or life-centered in comparison to subject-matter orientation (Spies et al., 2015). As 

such, adult learners prefer education presented using real-life situations (Merriam, 2018). The 

presentation portion of the educational component focused on a case study to illustrate the 

components and requirements of LCS. In addition, the LCS toolkit provides educational material 

for additional learning based on the provider’s readiness to learn. 

The third principle is that adult learners possess prior experience. Adult learners enter 

learning situations with life experiences that affect how they process information and retain 

information (Merriam, 2018). The adult learner, feeling responsible for their learning, will resent 

the lecturer’s ideas being forced upon them, rather than acknowledging their prior knowledge 
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(Spies et al., 2015). Adults learn best when the learning is experiential. Key stakeholders for this 

project identified LCS knowledge deficits for respective sites. T. Brandner, DNP, FNP-C 

(personal communication, August 19, 2019), noted that LCS guidelines were not implemented at 

AMC and identified the need for education regarding LCS guidelines and SDM elements. K. 

Baloun (person communication, August 23, 2019), identified that providers at Redfield Clinic 

are not consistently documenting smoking history pack years and the required SDM elements. 

She reported that recently the LDCT order in the electronic health record (EHR) was revised to 

include required the CMS elements, making education of LCS guidelines and SDM timely. In 

addition, the use of the case study during the education session allows providers to draw on past 

experiences and knowledge to help determine their actions and responses. 

Orientation to learning is the fourth principle of andragogy. As previously mentioned, 

adult learners prefer a problem-solving approach in contrast to a subject-centered approach 

(Park, Robinson, & Bates, 2016). Adults are more motivated in learning information that helps to 

solve problems with the ability to apply the new knowledge immediately (Spies et al., 2015). 

Primary care providers are in a position to decrease lung cancer mortality through identification 

of patients eligible for LCS and SDM. In addition, through primary care provider’s regular 

interaction with patients, emphasis on continuing the LCS process is possible. Having resources 

available to ensure providers possess the most current information is necessary for the LCS 

process and SDM discussions with patients. The LCS education session and toolkit provided up 

to date information available for immediate use in the provider’s practice. In addition to the 

toolkit binder, an electronic version was provided to the key stakeholders. The toolkit provided 

internet links for current resources. 
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The fifth principle is self-directed learning. Adult learners have individual self-concepts 

and respond to education led by self-directedness (Spies et al., 2015). Despite having learning 

needs that are influenced by societal and social roles, adults have progressed from a dependent 

personality to an independent, more self-directing individual (Merriam, 2018). Any opportunity 

to control or provide input into the education enhances the learning experience for the adult 

(Park et al., 2016). Key stakeholders from both sites were contacted during the development of 

the education session and toolkit to ensure information was relevant and needed at the respective 

sites. The toolkits, both binder and electronic version, included the PowerPoint presentation for 

self-directed learning or review of presentation.  

The final principle is the need to know. Adult learning is best achieved when they 

understand why they need the information prior to participating in the education session (Spies et 

al., 2015). Objectives for the LCS education session were provided to the participants prior to the 

education session, allowing for the participants to understand why the information is essential to 

them and helped to establish personal value for the education. The importance of understanding 

LCS guidelines and SDM was highlighted at the start of the education session, emphasized 

throughout the session, and reviewed at the conclusion to improve the understanding of the 

project’s impact on specific learning goals. During the education session, input from participants 

reinforced the value in the education sessions. 
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CHAPTER THREE. METHODS 

Project Design 

The design of this project is practice improvement, with implementation of an evidence-

based intervention in two healthcare settings, pre- and post-tests, and chart audit. The purposes 

of this project and specific objectives are included in Chapter One. Using the best evidence 

available, the project translates evidence into clinical practice.  

Project Implementation Plan 

IOWA Model 

Evidence-based practice (EBP) combines clinician expertise, patient preferences, and 

values with the best evidence from well-designed research as a guide to problem-solving (Dang 

et al., 2015). EBP models are used to assist healthcare providers in the integration of best 

evidence into clinical practice. For this project, the Iowa Model Revised: Evidence-Based 

Practice to Promote Excellence in Health Care (Appendix C) was used to facilitate the 

implementation of the USPSTF’s LCS guideline at AMC and Redfield Clinic. The Iowa Model, 

consisting of several problem-solving steps and feedback loops, is widely used and validated as a 

guide for EBP projects (Iowa Model Collaborative, 2017). Permission to use the model was 

obtained from the University of Iowa Hospitals and Clinics (Appendix D). 

Identification of a problem-focused or knowledge-focused trigger is the first step in the 

Iowa Model (Iowa Model Collaborative, 2017). "Triggers" arise from questions surrounding 

current practice or acquisition of new knowledge, such as a guideline, leading to opportunities 

for practice change and improved patient outcomes (Dang et al., 2015). Since 2013 when the 

ACS and USPSTF released LCS guidelines, implementation of the guidelines has been slow. 

The 2015 National Health Interview Survey noted that only 5% of eligible individuals eligible 
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had been screened for lung cancer (Huo et al., 2017). Challenges in the implementation of LCS 

with LDCT identified in a recent VHA study included difficulty in identifying patients eligible 

for screening (Kinsinger et al., 2017). Based on the USPSTF grade B recommendation and CMS 

support for annual screening, key stakeholders at the clinics verified the need to implement LCS 

guidelines. Education regarding LCS guidelines and SDM was requested as part of the 

implementation strategy. 

The next step is to determine if the change is a priority for the organization. 

Implementation of LCS guidelines in the clinics needed to be considered an organizational 

priority for the success of the project (Brown, 2014). Key stakeholders expressed support and 

interest in LCS education and implementing LCS guidelines in the clinics (T. Brandner, personal 

communication, August 19, 2019; K. Baloun, personal communication, August 23, 2019). Once 

the change is deemed a priority, the next step is to form a team of stakeholders to help develop, 

evaluate, and implement the practice change (Brown, 2014). 

Stakeholders for this project were numerous. Lead team members consisted of the co-

investigator; advance practice nurse and unit manager at AMC; and unit manager at Redfield 

Clinic. Additional team members at AMC included advance practice nurses, and clinic support 

staff at AMC. Additional team members at Redfield Clinic included physicians, advance practice 

nurse, physician assistants and clinic support staff. Although the additional team members were 

not as active in the development of the project, their input and cooperation were imperative for 

the evaluation and implementation of the practice change. My role as the co-investigator was to 

provide education and facilitate implementation and use of the LCS guideline. The dissertation 

committee for the project included Dr. Kelly Buettner-Schmidt as chair from the School of 
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Nursing, Dr. Dean Gross from the School of Nursing, Dr. Christopher Whitsel as North Dakota 

State University graduate appointee, and Dr. Tara Brander, nurse practitioner from AMC. 

The next steps are to gather, critique, and synthesize relevant research related to the 

proposed practice change (Iowa Model Collaborative, 2017), this has been accomplished through 

the review of literature provided in this dissertation. Through the project proposal process, the 

literature review and from key stakeholders, it was determined that enough evidence for a 

practice change existed.  

The next step is to design and pilot the practice change. This project was modeled after a 

similar project that introduced and educational toolkit for lung cancer screening (Cloonan, 2017). 

Similar to Cloonan (2017), this project included an education session and toolkit and evaluated 

with a pre-, immediate post-, and two-month post-education evaluation. The project completed 

by Cloonan (2017), will be considered the pilot. Following the project approval by the 

Dissertation Committee and subsequent IRB approval, this co-investigator developed and 

implemented the practice change intervention at both clinic sites. 

Following implementation, continued evaluation is needed to identify deviations and 

reinforce the change (Brown, 2014). One month following the implementation of the educational 

intervention, key stakeholders at both clinics were contacted to identify any additional 

educational needs related to LCS guidelines. Additional education and resources requested by 

the clinics were provided by the co-investigator. 

Finally, dissemination of the results is vital for professional learning and the generation 

of additional practice questions or triggers (Dang et al., 2015). Dissemination of results occurred 

through this dissertation and executive summary (Appendix E). The executive summary was 
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provided to the stakeholders via an electronic email. In addition, the author will develop a three-

minute thesis video and present a final poster at North Dakota State University on April 1, 2020. 

Setting 

The setting for this project consisted of two rural clinics. The clinics were selected after 

the co-investigator completed clinical rotations in both locations and observed inconsistent or 

lack of LCS guidelines use at the clinics. The first clinic, AMC, is located in southcentral ND. In 

2017, the population of Ashley’s was 689 with a median age of 66.2 years (City-data.com, n.d.-

a). The education session for the project was offered to the three nurse practitioners and six 

supporting clinic staff at AMC. Supporting clinic staff included a clinic manager, registration 

staff and nursing staff. 

The second clinic, Redfield Clinic, is located in northcentral SD. In 2017, the population 

for Redfield was 2,295 with a median age of 44.9 years (City-data.com, n.d.-b). The education 

session for the project were offered to the three physicians, one nurse practitioner, three 

physician assistants and 25 supporting clinic staff. Supporting clinic staff included the Chief 

Executive Officer, medical records staff, a clinic manager, nursing staff, an administrative 

assistant and pharmacy professionals and staff. 

Participants 

Participants of the practice improvement project consisted of a purposive sample made up 

of providers from AMC and Redfield Clinic. Eligible providers included all providers employed 

at AMC and Redfield. In addition to providers at the clinics, the education session was offered to 

the supporting clinic staff. Evaluation surveys measuring knowledge and confidence were 

administered only to the primary care providers in attendance. Lung cancer screening toolkits 

were distributed to the primary care providers and clinics during the education session.  



 

29 

NDSU IRB approval (Appendix F) and institutional approval (Appendix G) was obtained 

prior to the project implementation. The surveys included a consent statement explaining that 

participation implied informed consent, participation was voluntary, and the decision to stop was 

the right of the participant. Risks to the participants included time to complete the survey and 

possible mild distress in completion of knowledge questions. The benefit of the educational 

intervention was available to all eight providers and clinical support staff in attendance at the 

education session. Benefits of the module included knowledge of LCS guidelines, CMS 

requirements for LCS and SDM. In addition to the education session, the LCS toolkit provided 

resources to assist in identifying eligible patients, initiating SDM discussions with patients, 

decision aids, and ensuring the required elements are met. 

Project Intervention 

The first objective for this project consisted of the development and implementation of an 

educational intervention. This project was adapted from a project that created an educational 

LCS toolkit and decision aid (Cloonan, 2017). The educational intervention consisted of an 

education session and LCS toolkit regarding LCS and CMS required SDM discussion elements. 

The educational intervention was developed based on the review of literature and with the input 

and approval of the dissertation committee. The education session consisted of a PowerPoint 

presentation concentrating on the knowledge of LCS and SDM using a case study developed by 

the co-investigator to enhance provider learning. Specifically, the education session focused on 

lung cancer and screening, benefits and harms of LCS, LCS guidelines, CMS requirements, 

elements of SDM discussions, and review of the LCS toolkit (Appendix H). The information 

presented was reinforced by clinic administration commenting that previous claims have been 

denied for lack of documentation. This information was well received by the providers. 
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The LCS toolkit was developed based on the review of various organizations’ 

recommendations, including the Agency for Healthcare Research and Quality, ACS, American 

College of Radiology, CDC, CMS, Lung Cancer Alliance, and USPSTF, and with input and 

approval of the dissertation committee. In addition to providing resources for patient education; 

information in the LCS toolkit included websites, decision aids, and checklists to help providers 

meet CMS requirements (see Appendix I). Three LCS toolkits were distributed to each of the 

clinics following the education session. In addition, the key stakeholders at each clinic were 

provided electronic copies of the toolkit. Each clinic was contacted one month following the 

education session and additional copies of the pack year calculator and decision aid were 

provided as requested.  

Project Evaluation 

To evaluate the first objective, two evaluations on paper, one at the conclusion of the 

education session and one two-months post-education session were collected. The LCS 

education session evaluation consisted of four Likert-scale questions measuring the content of 

the session as it relates to the providers educational needs and benefit to practice. Two additional 

questions were available for providers to add comments and suggestions for additional 

information. The LCS toolkit evaluation, collected two-months post education session, consisted 

of three Likert-scale questions measuring the content of the toolkit as it relates to the providers 

educational needs and benefit to practice. Two additional questions were available for providers 

to add comments and suggestions for additional information. 

The second objective for this project was to determine the impact of the project 

intervention through the evaluation. The intervention evaluation consisted of participant surveys 
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and retrospective chart audits. IRB approval was received on October 15, 2019, prior to any data 

collection. 

Provider urveys 

Data collected through provider surveys were used to evaluate Objectives 1, 2a, and 2b. 

Project participants were asked to complete three paper surveys, one pre-education session, one 

immediate post-education session, and the third, two-months following the educational 

intervention. The survey was adapted with permission from a study by Lewis et al. (2019) 

regarding provider knowledge of LCS. The survey assessed guideline knowledge, patient 

eligibility, and SDM. The study by Lewis et al. (2019) defined high knowledge of LCS 

guidelines as correctly identifying the three major criteria of LCS: initial age, minimum smoking 

exposure, and smoking status, while low knowledge was defined as not identifying these three 

criteria. In addition, knowledge was converted into a continuous variable with zero correct items 

indicating the least knowledge and six correct the most knowledge. Lewis et al.’s survey was 

pilot tested with physicians, including cognitive interviews prior to use. Formal psychometric 

testing was not completed. See Appendix J for permission to use Lewis et al.’s survey. 

All three surveys evaluated provider knowledge and confidence in relation to LCS 

guidelines and SDM. The pre- and two post-education surveys included identical questions 

regarding knowledge of LCS guidelines and the related CMS requirements for LCS and SDM 

discussions. In addition, the pre- and two post-education surveys included identical questions 

regarding confidence in the initiation of SDM discussions. See Appendix K for the questions 

included in the survey.  

Prior to the education session, the paper pre-education survey and attached consent were 

distributed to the providers in attendance. Following the education session, the immediate post-
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education survey and LCS education evaluation were distributed to participants of the education 

session to evaluate the co-investigators presentation (Appendix L). All surveys (pre-; immediate 

post-; and evaluation) were collected in a manila envelope at the completion of the education 

session. Due to the small sample size and to ensure anonymity the paper surveys from both sites 

were collected in the same manila envelope and resulted at the completion of the second 

education session. Two months after the education session, on January 20, 2020 and January 24, 

2020, the third survey (two-month post-education survey) was distributed to participants that 

completed the pre-, and immediate post-education surveys by the co-investigator. The manila 

envelope for collecting surveys was placed on the clinic manager’s desk at Redfield. The 

providers upon completion, placed the surveys in the envelope and this co-investigator collected 

the envelope at the end of the day (January 20, 2020). The manila envelope for collecting 

surveys was placed on a desk next to the co-investigator during the chart audit on January 24, 

2020 at AMC. The providers upon completion, placed the surveys in the envelope. 

The LCS toolkit evaluation was distributed to the participants that completed the pre-, 

and immediate post-education surveys at the same time as the two-month post-education survey 

(Appendix M). The surveys and evaluations from both clinic sites were collected in the same 

manila envelope, stored in a locked drawer at the co-investigator’s residence and resulted 

together. After the completion of the results, the surveys were shredded. 

Retrospective chart audit 

The retrospective chart audit included EHR data collected prior to the education session 

and for the immediate two months following the education session. Specifically, the collected 

EHR data evaluated Objectives 2c, 2d, and 2e, which included assessing for an increased number 

of patients identified meeting eligibility requirements for LCS (patients age 55 to 77 years 
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greater than or equal to 30 pack-year, current or former smokers with documented smoking 

cessation within the past 15 years); increased number of documented SDM discussions between 

primary care providers and patients at high-risk for lung cancer; and increased number of 

referrals for LDCT or to specialists for LCS in eligible patients. An excel spreadsheet was used 

to collect the data (Appendix N).  

Data Analysis 

Data analysis of the primary care providers’ pre-, immediate post-, and two-month post-

education surveys and retrospective chart audit were analyzed electronically using Qualtrics, 

Excel, and SPSS. The quantitative data analysis consisted of simple statistical tests with mean 

scores for Likert scale responses on the surveys. The remainder of the data on the surveys and 

retrospective chart audit were analyzed with numbers, percentages, frequencies, and statistical 

tests. A statistician from NDSU was consulted for assistance with the data analysis and 

descriptive statistics.  
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CHAPTER FOUR. RESULTS1 

Presentation of Results 

Education sessions were presented during the Redfield Clinic medical staff meeting on 

November 20, 2019 and the AMC staff meeting on November 27, 2019. The education sessions 

were open to all clinic staff. Data were collected using pre-, immediate post-, and two-month 

post-education surveys, and retrospective chart audit.  

The co-investigator was granted access to the EHR on January 21, January 24, and 

January 28, 2020 for the purpose of data collection. No patient identifiers were collected, and the 

clinic provided reports remained at the clinic. The electronic spreadsheets were password 

protected on the co-investigator’s laptop.  

Demographics 

Demographic data were collected on the pre-, immediate post-, and two-month post-

education survey. The total number of participants for the education sessions was 28 between the 

two sites. Eight primary care providers attended the education sessions and were invited to 

complete the surveys (Table 2).  

 

 

 

________________________ 

 

 

 

 
1 The material in this chapter was co-authored by Teresa Formo and Dr. Kelly Buettner-Schmidt. 

Teresa Formo had primary responsibility for collecting samples in the field and for interviewing 

users of the test system. Teresa Formo was the primary developer of the conclusions that are 

advanced here. Teresa Formo also drafted and revised all versions of this chapter. Dr. Kelly 

Buettner-Schmidt served as proofreader and checked the math in the statistical analysis 

conducted by Teresa Formo. 
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Table 2 

Demographics of Survey Responders 

 Pre- & Immediate Post-Ed  Two-month Post-Ed 

 n = 5 63%  n = 3 60% 

Profession 

Physician 0     

Physician Assistant 2 40  1 33 

Nurse Practitioner 3 60  2 67 

Years in Clinical Practice 

0 - 3 years 0   0  

4 - 6 years 3 60  2 67 

7 - 9 years 1 20  0  

10 - 12 years 0   0  

Greater than 12 years 1 20  1 33 

Ed. = education 

Of the eight primary care providers in attendance, five (63%) completed the pre-, and 

immediate post-education surveys. The majority of the participants (n = 3) were nurse 

practitioners, the remaining participants (n = 2) were physician assistants. Of the five providers 

completing the pre- and immediate post-education surveys, three (60%) completed the two-

month post-education survey. The majority completing the two-month survey were nurse 

practitioners (n = 2). The level of experience ranged from 4 to greater than 12 years. 

Objective One 

The first objective was to develop and implement an educational intervention consisting 

of LCS education session and LCS toolkit, regarding LCS and the CMS required SDM 

discussion elements to improve the use of published LCS guidelines by providers. See Table 3 

for activities conducted in relation to development and implementation of the intervention. 
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Table 3 

Objective One Activities, and Evaluation 

 Objective Activities Evaluation 

1 Develop and implement an 

educational intervention 

consisting of an education 

session and toolkit regarding 

lung cancer screening and the 

required shared decision-making 

discussion elements to improve 

access to and use of published 

lung cancer screening evidenced 

based practice by providers. 

 

• Conducted a literature review 

• Developed education session 

using PowerPoint 

presentation. 

• Developed LCS toolkit with 

educational resources. 

• Implemented LCS 

educational intervention 

consisting of PowerPoint and 

LCS toolkit to providers at 

two rural clinics on 

11/20/2019 and 11/27/2019. 

• Collected provider completed 

LCS education session 

evaluation on 11/20/2019 and 

11/27/2019 (questions 1 - 6). 

• Collected provider completed 

LCS toolkit evaluation on 

01/20/2020 and 01/24/2020 

(questions 1 - 5). 

LCS = lung cancer screening. 

The LCS education evaluation was collected immediately following the education session 

at both clinics. A total of five evaluations were returned (Table 4). 

Table 4 

Survey Results LCS Education Evaluation 

 n = 5 % 

Education presentation objectives were met   

Strongly agree 5 100 

Somewhat agree 0  

Neutral 0  

Somewhat disagree 0  

Strongly disagree 0  

Content met educational needs   

Strongly agree 5 100 

Somewhat agree 0  

Neutral 0  

Somewhat disagree 0  

Strongly disagree 0  

Content beneficial to practice   

Strongly agree 4 80 

Somewhat agree 0  

Neutral 1 20 

Somewhat disagree 0  

Strongly disagree 0  

Content easy to understand and free of bias   

Strongly agree 5 100 

Somewhat agree 0  

Neutral 0  

Somewhat disagree 0  

Strongly disagree 0  

LCS = lung cancer screening. 
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All the participants (100%) reported that the education session met the stated objectives 

and met the educational needs of the provider, having indicated “strongly agree” on the 

evaluation. Of the participants, 80% selected “strongly agree” that the content was beneficial to 

their practice. The remaining participant (20%) selected “neutral”. All the participants indicated 

that the education was easy to understand and free of bias, by selecting “strongly agree”. 

Qualitative data included the comments “very informative”, “kept my attention, presented well”, 

and “nice job”.  

The LCS toolkit evaluation was collected two-months after the education session at both 

sites. Three toolkit evaluations were completed and returned (Table 5).  

Table 5 

Survey Results LCS Toolkit Evaluation 

 n = 3 % 

Content met educational needs   

Strongly agree 2 67 

Somewhat agree 1 33 

Neutral 0  

Somewhat disagree 0  

Strongly disagree 0  

Content beneficial to practice   

Strongly agree 2 67 

Somewhat agree 1 33 

Neutral 0  

Somewhat disagree 0  

Strongly disagree 0  

Content easy to understand and free of bias   

Strongly agree 3 100 

Somewhat agree 0  

Neutral 0  

Somewhat disagree 0  

Strongly disagree 0  

LCS = lung cancer screening. 
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The majority of the participants (67%) selected “strongly agree” that the content of the 

toolkit met their educational needs and that the toolkit was beneficial to their practice. The 

remaining participant (33%) selected “somewhat agree”. All the participants (100%) indicated 

that they “strongly agree” that the content was easy to understand and free from bias. Comments 

included “could use a patient checklist sheet to assess qualifications”. 

Objective Two 

The second objective for the project was to determine the impact of the intervention and 

was divided into five sub-objectives. As previously discussed, data for this objective were 

collected using pre-, immediate post-, and two-month post-education surveys and retrospective 

chart audit. See Table 6 for objective two activities and evaluation.  

Table 6 

Objective Two Activities and Evaluation 

 Objectives Activities Evaluation 

2a Assess for an increase in 

knowledge of rural primary 

care providers regarding lung 

cancer screening guidelines, 

including shared decision-

making discussions. 

 

 

 

• Education session for 

providers regarding LCS with 

LDCT and LCS guidelines 

conducted on 11/20/2019 and 

11/27/2019. 

• Each clinic received three 

LCS toolkit with educational 

resources for providers and 

staff on 11/20/2019 and 

11/27/2019. 

 

• Collected provider completed 

pre- and immediate post-

education surveys on 11/20/2019 

and 11/27/2019; and two-month 

post-education surveys on 

01/20/2020 and 01/24/2020 to 

evaluate knowledge regarding 

LCS guidelines (questions 4 - 9).  

• Collected provider completed 

pre- and immediate post-

education surveys on 11/20/2019 

and 11/27/2019; and two-month 

post-education surveys on 

01/20/2020 and 01/24/2020 to 

evaluate knowledge regarding 

CMS requirements for LCS and 

SDM visits (questions 2 - 3).  
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Table 6. Objective 2 Activities and Evaluation (continued) 

 Objectives Activities Evaluation 

2b Assess for an increase in the 

confidence of rural primary 

care providers in initiating 

shared decision-making 

discussions with eligible 

patients at high-risk for lung 

cancer. 

 

 

• Education session for 

providers regarding the 

identification of patients at 

high-risk for lung cancer and 

the importance of SDM 

discussions, including 

required elements with 

patients at high risk for lung 

cancer conducted on 

11/20/2019 and 11/27/2019. 

 

• Collected provider completed 

pre- and immediate post-

education survey on 11/20/2019 

and 11/27/2019; and two-month 

post-education surveys on 

01/20/2020 and 01/24/2020 to 

evaluate perceived confidence in 

initiating SDM (question 1). 

2c Assess for an increase in the 

number of patients identified 

at high-risk for lung cancer 

and eligible for lung cancer 

screening by rural primary 

care providers. 

 

 

 

• Education session for 

providers regarding the 

identification of patients at 

high-risk for lung cancer and 

eligible for screening 

conducted on 11/20/2019 and 

11/27/2019. 

 

• Retrospective Chart Audit: 

Collected EHR data for the 

number of patients identified as 

eligible for LCS (patients age 55 

to 77 years, greater than or equal 

to 30 pack-year smoking history, 

current or former smokers with 

smoking cessation within the 

past 15 years) at both clinics.  

Redfield: Data collected on 

01/20/2020 and 01/28/2020 for 

the time periods of 06/01/2019 

through 07/31/2019 and 

11/21/2019 through 01/20/2020. 

AMC: Data collected on 

01/24/2020 for the time periods 

of 06/01/2019 through 

07/31/2019 and 11/27/2019 

through 01/24/2020. 

2d Assess for an increase in the 

number of shared decision-

making discussions, inclusive 

of all required elements, 

initiated between rural 

primary care providers and 

patients at high-risk for lung 

cancer. 

 

 

 

• Education session for 

providers regarding the 

importance of an SDM 

discussions, including 

required elements with 

patients at high risk for lung 

cancer conducted on 

11/20/2019 and 11/27/2019. 
 

• Retrospective Chart Audit: 

Collected EHR data for the 

number of documented SDM 

discussions, inclusive of all 

required elements, between rural 

primary care providers and 

patients at high-risk for lung 

cancer at both clinics. 

Redfield: Data collected on 

01/20/2020 and 01/28/2020 for 

the time periods of 06/01/2019 

through 07/31/2019 and 

11/21/2019 through 01/20/2020. 

AMC: Data collected on 

01/24/2020 for the time periods 

of 06/01/2019 through 

07/31/2019 and 11/27/2019 

through 01/24/2020. 

 



 

40 

Table 6. Objective 2 Activities and Evaluation (continued) 

 Objectives Activities Evaluation 

2e Assess for an increase in the 

number of referrals for LDCT 

or to specialists for lung 

cancer screening in eligible 

high-risk patients by rural 

primary care providers. 

• Education session for 

providers regarding the 

importance of LCS guidelines 

and LDCT or specialist 

referral of eligible patients at 

high-risk for lung cancer 

conducted on 11/20/2019 and 

11/27/2019. 
  

• Retrospective Chart Audit: 

Collected EHR data for the 

number of documented LDCT or 

specialist referral of eligible 

patients at high-risk for lung 

cancer at both clinics. 

Redfield: Data collected on 

01/20/2020 and 01/28/2020 for 

the time periods of 06/01/2019 

through 07/31/2019 and 

11/21/2019 through 01/20/2020. 

AMC: Data collected on 

01/24/2020 for the time periods 

of 06/01/2019 through 

07/31/2019 and 11/27/2019 

through 01/24/2020. 

LCS = lung cancer screening. LDCT = low-dose computed tomography. CMS = Centers for Medicare and Medicaid 

Services. SDM = shared decision-making. EHR = electronic health record. AMC = Ashley Medical Center. 

Objective 2a 

Objective 2a assessed for an increase in the knowledge of rural primary care providers 

regarding LCS guidelines and the related CMS requirements for LCS and SDM discussions.  

Knowledge of LCS guidelines. Knowledge of USPSTF guidelines and CMS criteria for 

LCS was assessed through six multiple-choice items adapted from Lewis et al. (2019) survey. 

Knowledge was divided into high LCS and low LCS knowledge and as a continuous variable, 

measuring most LCS knowledge to least LCS knowledge. The following items were assessed: 

• Q4: Age patients are eligible to begin LCS with LDCT (correct answer: 55) 

• Q5: Age patients are no longer eligible for LCS with LDCT (correct answer: either 77 

or 80) 

• Q6: Minimum smoking exposure in pack years (correct answer: 30 pack-years) 

• Q7: Smoking status (correct answer: current and former smokers) 

• Q8: LDCT screening for patients not surgical candidates (correct answer: no) 
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• Q9: LDCT screening frequency (correct answer: 1 year) 

Refer to Table 7 for Survey Results of LCS Knowledge. 

Table 7 

Survey Results of LCS Knowledge 

 Pre-Ed.  Immediate Post-Ed.  Two-month Post-Ed. 

 n = 5 %   n = 5  %  n = 3  % 

Q4: Age (in years) patients are eligible to begin LCS with LDCT 

30 0   0   0  

35 0   0   0  

40 0   0   0  

45 0   0   0  

50 3 60  0   0  

55* 1 20  5 100  3 100 

60 1 20  0   0  

65 0   0   0  

Other  0   0   0  

Don’t know 0   0   0  

Q5: Age (in years) patients are no longer eligible for LCS with LDCT 

65 0   0   0  

70 0   0   0  

75 0   0   0  

76 0   0   0  

77* 2 40  4 80  1 33 

78 0   0   2 67 

79 0   0   0  

80* 2 40  1 20  0  

81 1 20  0   0  

85 0   0   0  

Other 0   0   0  

No Upper Age 0   0   0  

Q6: Minimum smoking exposure 

10 pack years 2 40  0   0  

20 pack years 1 20  0   0  

30 pack years* 2 40  5 100  5 100 

40 pack years 0   0   0  

50 pack years 0   0   0  

Other 0   0   0  

Don’t know 0   0   0  

 

 



 

42 

Table 7. Survey Results of LCS Knowledge (continued) 

 Pre-Ed.  Immediate Post-Ed.  Two-month Post-Ed. 

 n = 5  %   n = 5 %  n = 3 % 

Q7: Smoking Status 

Current smokers only 0   0   0  

Former smokers only 0   0   0  

Both current and 

former smokers* 

5 100  5 100  5 100 

Don’t know 0   0   0  

Q8: LCS with LDCT for patients not surgical candidates 

Yes 3 60  0   1 33 

No* 2 40  5 100  2 67 

Don’t know 0   0   0  

Q9: Recommended frequency for LCS with LDCT 

1 year* 2 40  4 80  2 67 

2 years 2 40  1 20  0  

4 years 0   0   0  

5 years 0   0   0  

10 years 1 20  0   1 33 

Other 0   0   0  

Don’t know 0   0   0  

*correct answer(s). LCS = lung cancer screening. Ed. = education. LDCT = low-dose computed tomography. Pack 

years = number of packs/day x years smoked. 1 pack = 20 cigarettes. 

High versus low knowledge. High LCS guideline knowledge was defined as the 

correctly identifying the three major criteria associated with eligible LCS candidates: initial age 

of LCS eligibility, minimum smoking exposure and smoking status (questions four, six and 

seven). Low LCS knowledge was defined as not correctly identifying the three major criteria. 

See Table 8 for the results. 

Table 8 

Survey Results of High Knowledge Versus Low Knowledge 

 Pre-Ed.  Immediate Post-Ed.  Two-month Post-Ed. 

 n =5 %  n = 5 %  n = 3 % 

High Knowledge 1 20  5 100  3 100 

Low Knowledge 4 80  0   0  

Ed. = education 



 

43 

Prior to the education session, only 20% (n = 1) met the definition for high knowledge of 

LCS, with the majority, 80% (n = 4), defined as having low knowledge of LCS. All the 

participants (100%) were defined as having high knowledge of LCS on the immediate post- and 

two-month post-education surveys.  

Most versus least knowledge. Knowledge of LCS guidelines was redefined as a 

continuous variable based on correct answers to all six items, with the least knowledge having 

zero correct and the most knowledge having all six items correct. See Table 9 for results. 

Table 9 

Survey Results of Most Knowledge to Least Knowledge 

 Pre-Ed.  Immediate Post-Ed.  Two-month Post-Ed. 

# of Correct Items n =5 %  n = 5 %  n = 3 % 

2  2 40  0   0  

3 1 20  0   1 33 

4 2 40  0   0  

5 0   1 20  1 33 

6 0   4 80  1 33 

Ed. = education. Most knowledge is associated with most correct items. 

Prior to the education session, all the participants answered four or less items correctly. 

Immediately post-education, the majority, 80% (n = 4), answered six of six items correctly. Two-

months post-education 67% (n = 2) of participants answered five or six of six items and 33% (n 

= 1) of participants answered three items correctly.  

Knowledge of CMS requirements. Knowledge related to CMS requirements for LCS 

and SDM was assessed through questions two and three (Table 10).  

 

 

 

 



 

44 

Table 10 

Survey Results of Knowledge of CMS Requirements for LCS and SDM 

 Pre-Ed.  Immediate Post-Ed.  Two-month Post-Ed. 

 n = 5 %  n = 5 %  n = 3 % 

Q2: Elements required for CMS reimbursement for SDM (multiple answers possible) 

Benefits of screening* 4 80  5 100  3 100 

Harms of screening* 1 20  5 100  3 100 

False positives* 0   5 100  2 67 

Follow-up testing* 2 40  5 100  2 67 

Overdiagnosis* 0   5 100  2 67 

Total radiation exposure* 2 40  5 100  2 67 

Adherence to annual 

screening* 

2 40  5 100  3 100 

Impact of comorbidities* 1 20  5 100  2 67 

Ability/willingness to 

undergo diagnosis and 

treatment* 

1 20  5 100  3 100 

Maintaining cigarette 

smoking abstinence if 

former smoker* 

2 40  5 100  3 100 

Importance of smoking 

cessation if current 

smoker* 

2 40  5 100  3 100 

Don’t know 1 20  0   0  

Other 0   0   0  

Q3: Required SDM documented by CMS (multiple answers possible) 

DOB / Age* 4 80  5 100  3 100 

Pack-years smoking 

history* 

5 100  5 100  3 100 

Smoking status* 5 100  5 100  3 100 

Number of years since 

quitting* 

5 100  5 100  3 100 

Statement no lung cancer 

signs or symptoms* 

1 20  5 100  2 67 

Statement no lung cancer 

family history 

1 20  0   0  

Other 0   0   0  

Don’t know 0   0   0  

*correct answers. CMS = Centers for Medicare and Medicaid Services. Ed. = education. SDM = shared decision-

making. Pack years = number of packs/day x years smoked. 1 pack = 20 cigarettes. 
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For question two, participants were asked to select all applicable SDM elements required 

by CMS. Of the 13 items, 11 responses were correct. Incorrect responses included “other” and 

“don’t know” (See Table 11). 

Table 11 

Survey Results of the Number of Correctly Identified SDM Elements Required by CMS  

 Pre-Ed.  Immediate Post-Ed.  Two-month Post-Ed. 

# Correct Items n =5 %  n = 5 %  n = 3 % 

11 0   5 100  2 67 

10 0   0   0  

9 0   0   0  

8 0   0   0  

7 0   0   0  

6 2 40  0   1 33 

5 0   0   0  

4 1 20  0   0  

3 0   0   0  

2 0   0   0  

1 1 20  0   0  

0 1 20  0   0  

CMS = Centers for Medicaid and Medicare Services. SDM = shared decision-making. Ed. = education. 

Prior to the education, no participants correctly selected all eleven elements, 40% (n = 2) 

of participants correctly selected six of the eleven elements, 20% (n = 1) correctly selected four 

elements, 20% (n = 1) correctly selected one element and 20% (n = 1) did not select any correct 

elements. Immediate post-education found 100% (n = 5) of participants correctly selected all 

eleven elements. Two-months post-education, 67% (n = 2) of participants correctly selected all 

eleven elements with the remaining participants, 33% (n = 1), correctly selecting six of eleven 

elements. 

For question three, participants were asked to select all the statements needed for SDM 

documentation for CMS payment of LCS with LDCT. Of the eight items, five of the responses 
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were correct statements. Incorrect responses included “statement that the patient does not have a 

family history of lung cancer”, “other”, and “don’t know” (Table 12).  

Table 12 

Survey Results for Knowledge of SDM Documentation for LCS with LDCT  

 Pre-Ed.  Immediate Post-Ed.  Two-month Post-Ed. 

# Correct Items n =5 %  n = 5 %  n = 3 % 

5 1 20  5 100  2 67 

4 3 60  0   1 33 

3 1 20  0   0  

2 0   0   0  

1 0   0   0  

0 0   0   0  

SDM = shared decision-making. Ed. = education. 

Prior to education, the majority of the participants (60%) correctly selected four of the 

five statements with 20% of participants correctly selecting all five correct statements. 

Immediate post-education found 100% (n = 5) of participants correctly selecting all five 

statements. Two-months post-education, the majority of participants, 67% (n = 2), correctly 

selected all five statements with the remaining participants correctly selecting four of five 

statements.  

Objective 2b 

Objective 2b assessed for an increase in the confidence of rural primary care providers 

initiating share decision-making discussions (question one). Table 13 presents the results. 
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Table 13 

Survey Results of Provider Confidence 

 Pre-Ed.  Immediate Post-Ed.  Two-month Post-Ed. 

 n = 5 %  n = 5 %  n = 3 % 

Q1: Confidence in initiating SDM discussion 

Very confident 0   1 20  0  

Somewhat confident 4 80  4 80  3 100 

Not at all confident 1 20  0   0  

Ed. = education. SDM = shared decision-making. 

Prior to the education session, the majority of the participants, 80% (n = 4), reported 

being somewhat confident in initiating SDM discussions, with confidence increasing 

immediately post-education, and then declining somewhat two months post-education. However, 

from pre-education to two months post-education, confidence did increase. 

Responses to question one was ranked with 1 = “not at all confident”, 2 = “somewhat 

confident”, and 3 = “very confident”. The mean score of the surveys were calculated and a paired 

samples t-test was used to compare the mean pre-education confidence level to the immediate 

post-education confidence level. The mean score of the pre-education survey (n = 5) was 1.80 

(sd = .45) and the mean score of the immediate post-education survey (n=5) was 2.20 (sd = .45). 

No significant difference from pre- to immediate post-education was found (t (4) = -1.633, 

p>.05). Due to lower response, the two-month post-education confidence level was not included. 

Objective 2c 

Objective 2c assessed for an increase number of patients identified at high-risk for lung 

cancer and eligible for LCS by rural primary care providers. Data for this objective were 

collected by retrospective chart audit previously discussed. Eligibility for LCS requires 

documentation of age (55 - 77), smoking status, quit date, and pack years.  
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Redfield. Redfield Clinic provided the co-investigator with a report of patients seen in 

the clinic during the pre-education period, June 2019 through July 2019, and the post-education 

period, November 20, 2019 through January 20, 2019. The report was filtered for ages 55 

through 80 years and included smoking status of current, former, or unknown. A total of 249 

patient records (age 55 - 77) were reviewed for the pre-education period and 236 patient records 

(age 55 - 77) were reviewed for the post-education period (See Table 14).  

Table 14 

Results of Eligibility Documentation – Redfield 

    Quit Date 

Documented 

 Quit Date < 

15 Years 

 Pack Years 

Documented 

 Pack Years 

> 30 Years 

Smoking Status n %  n %  n %  n %  n % 

Pre-Education (n = 249)        14 6  8 3 

Former smokers  167 67  65 39  28 43  10 6  5 50 

Current smokers 81 33        4 5  3 75 

Not documented 1 <1             

Post-Education (n = 236)       40 17  26 11 

Former smokers 157 67  66 42  31 47  18 11  13 72 

Current smokers 77 33        22 29  13 59 

Not documented 2 <1             

LCS = lung cancer screening. Pack years = number of packs/day x years smoked. 1 pack = 20 cigarettes.  

Patient age was documented on all the records. Of the reviewed records two-thirds were 

former smokers and one-third were current smokers, with less than 1% not having smoking 

status documented. Prior to the education pack-years was documented in only 6% of the records 

with an increase to 17% post-education. Quit date was documented in less than half of former 

smoker records. 

To determine LCS eligibility, documentation for patients age 55 – 77 was reviewed for a 

quit date equal or less than 15 years for former smokers, and for pack years equal or greater than 

30 years for current and former smokers (Table 15). 

 



 

49 

Table 15 

Results of LCS Eligibility – Redfield 

   LCS Eligible  Not Eligible  Unable to Determine 

 n  n %  n %  n % 

Pre-Education 249  4 2*  39 16*  205 82* 

Former Smoker  167  1 <1  38 23  128 77 

Current Smoker  81  3 4*  1 1  77 95 

Not documented 1        1 100 

Post-Education  236  17 7*  47 20*  172 73* 

Former smoker 157  4 3  38 24  115 73 

Current Smoker 77  13 17*  9 12  55 71 

Not documented 2        2 100 

LCS = lung cancer screening. 

* Percentages differ significantly for eligible for LCS, current smokers eligible for LCS, and unable to determine,  

p < .05 

Based upon the pre-education documentation for former smokers, less than < 1% (n = 1) 

were eligible for LCS. Of the pre-education records reviewed for current smokers 4% (n = 3) 

were eligible for LCS. Post-education documentation found 3% (n = 4) of former smokers and 

17% (n = 13) of current smokers eligible for LCS. Of note is the high percentage of patients 

lacking documentation to determine eligibility. For the records reviewed, 82% (n = 205) of pre-

education and 73% (n = 172) of post-education, the documentation was insufficient to determine 

LCS eligibility.  

A two-sample t-test was performed to determine whether there was a significant 

difference between the pre- and post-education percentages for patients in which LCS eligibility 

was unable to be determined, between the pre- and post-education percentages for patients 

eligible for LCS, and between the pre- and post-education percentages for current smokers 

eligible for LCS. The decrease in the percentage of patients (pre- to post-education) in which 

LCS was unable to be determined, was significant at the 0.5 alpha level t(483) = 2.377, p = 

.0178. Likewise, the increase in the percentage of patients found to be eligible for LCS was 
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significant at the 0.5 alpha level t(483) = 2.674, p = .0078 and the increase in the percentage of 

current smokers found to be eligible for LCS was significant at the 0.5 alpha level t(156) = 

2.683, p = .0081. 

AMC. AMC provided the co-investigator with a report of patients seen in the clinic 

during the pre-education period, June 2019 through July 2019, and the post-intervention period, 

November 27, 2019 through January 24, 2019. The report was filtered for ages 55 through 80 

years. A total of 174 patient records (age 55 - 77) were reviewed for the pre-education period and 

172 patient records (age 55 - 77) were reviewed for the post-education period. Patient age was 

documented on all the records. Of the reviewed records, 57% (n = 100) of the pre-education and 

55% (n = 95) of the post-education records, were excluded for status of “never smoker”. Of the 

remaining records, nearly two-thirds were former smokers and just over one-third were current 

smokers or did not have a smoking status documented (Table 16).  

Table 16 

Results of Eligibility Documentation – AMC 

    Quit Date 

Documented 

 Quit Date 

< 15 Years 

 Pack Years 

Documented 

 Pack Years 

> 30 Years 

Smoking Status n %  n %  n %  n %  n % 

Pre-Education (n = 75)        20 27  6 8 

Former smokers  48 64  4 8  0   12 25  2 17 

Current smokers 14 19        8 57  4 50 

Not documented 12 16             

Post-Education (n = 77)        24 31  11 14 

Former smokers 53 68  10 19  1 2  14 26  4 29 

Current smokers 16 21        10 63  7 70 

Not documented 8 10             

LCS = lung cancer screening. AMC = Ashley Medical Center. Pack years = number of packs/day x years smoked. 1 

pack = 20 cigarettes. 
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An increase of 6% in smoking status documentation was found from pre- to post-

education. Pack years were documented in 31%of the records post-education. Prior to education, 

quit date was documented in 8% of former smokers with an increase to 19% post education.  

To determine LCS eligibility, documentation for patients age 55 -77 was reviewed for a 

quit date equal or less than 15 years for former smoker and for pack years equal or greater than 

30 years for current and former smokers (Table 17). 

Table 17 

Results of LCS Eligibility – AMC 

   LCS Eligible  Not Eligible  Unable to Determine 

 n  n %  n %  n % 

Pre-Education 74  4 5  19 26  51 69 

Former Smoker  48  0   15 31  33 69 

Current Smoker  14  4 29  1 7  6 43 

Not documented 12        12 100 

Post-Education  77  7 9  22 29  48 62 

Former smoker 53  0   19 36  34 64 

Current Smoker 16  7 44  3 19  6 38 

Not documented 8        8 100 

LCS = lung cancer screening. AMC = Ashley Medical Center. 

Based upon the documentation no former smokers were eligible for LCS screening, either 

pre- or post-education. A 15% increase in current smokers eligible for LCS was noted from pre- 

to post-education. Records containing insufficient documentation to determine LCS eligibility 

decreased from 69% (n = 51) pre-education to 62% (n = 48) post-education. 

A two-sample t-test was performed to determine whether there was a significant 

difference between the pre- and post-education percentages for patients in which LCS eligibility 

was unable to be determined, between the pre- and post-education percentages for patients 

eligible for LCS, and between the pre- and post-education percentages for current smokers 

eligible for LCS. The decrease of pre- to post-education patients in which LCS eligibility was 
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unable to be determined was not significant at the 0.5 alpha level, t(149) = 0.904, p = .3674. 

Likewise, the increase in the patients found to be eligible for LCS was not significant at the 0.5 

alpha level, t(149) = 0.961, p=.3383 and the increase in the percentage of current smokers found 

to eligible for LCS was not significant at the 0.5 alpha level t(28) = 0.849, p = .4031. 

Objective 2d 

Objective 2d assessed for an increase number of SDM discussion initiated between rural 

primary care providers and patients identified at high-risk for lung cancer. Data for this objective 

were collected by retrospective chart audit as previously discussed. After identifying patients that 

meet criteria for LCS eligibility and before LCS with LDCT, SDM discussion is required. 

Components of the SDM discussion have been previously discussed. 

Redfield. Results of chart audit for documented SDM discussion for LCS eligible 

patients for pre-education period, June 2019 through July 2019, and post-education period of 

November 20, 2019 through January 20, 2019 are found in Table 18.  

Table 18 

Results of Documented SDM – Redfield 

  Patients eligible for LCS  Documented SDM 

 n n %  n % 

Pre-Education  249 4 2  0  

Former smokers 167 1 25  0  

Current smokers 81 3 75  0  

Post-Education  236 17 7  5 2 

Former smokers 157 3 18  3 100 

Current smokers 77 10 59  2 20 

Excluded for CT in past 

12 months 

 4 23    

SDM = shared decision-making. LCS = lung cancer screening.  

Of the patient records (age 55 - 77) reviewed, only 2% (n = 4) pre-education and 7% (n = 

17) post-education were eligible for LCS based upon documentation in the record. Current 
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smokers accounted for three-quarters of the eligible patients pre-education and over half of the 

eligible patients post-education. None of the eligible patients (former or current) had 

documentation supporting SDM pre-education. Post-education, of the 17 patients identified as 

eligible for LCS, 29% had a documented SDM discussion that included all the CMS required 

elements. In addition, all the former smokers had SDM documentation. Nearly a quarter (23%) 

of the LCS eligible patients post-education was excluded for LCS due to documentation of a 

diagnostic CT during the previous 12 months.  

A two-sample t-test was performed to determine whether there was a significant 

difference between the pre- and post-education percentages for SDM documentation. The 

increase of pre- to post-education patients in which LCS was unable to be determined was not 

significant at the 0.5 alpha level, t(149) = 0.904, p=.3674. Likewise, the increase in the patients 

found to be eligible for LCS was not significant at the 0.5 alpha level, t(149) = 0.961, p=.3383. 

AMC. Results of chart audit for documented SDM discussion for LCS eligible patients 

for pre-education period, June 2019 through July 2019, and post-education period of November 

27, 2019 through January 24, 2019 are found in Table 19. 

Table 19 

Results of Documented SDM – AMC 

  Patients eligible for LCS  Documented SDM 

 n n %  n % 

Pre-Education  74 4 5  0  

Former smokers 48 0     

Current smokers 14 4 100  0  

Post-Education 77 7 9    

Former smokers 53 0     

Current smokers 16 6 86  0  

Excluded for lung 

cancer  

 1 14    

SDM = shared decision-making. AMC = Ashley Medical Center. LCS = lung cancer screening. 
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Of the patient records (ages 55 - 77) reviewed, only 5% (n = 4) pre-education and 9% (n 

= 7) post-education were eligible for LCS based upon documentation in the record. Current 

smokers made up all the documented eligible patients in both the pre- and post-education period. 

None of the eligible patients had documentation supporting SDM for both pre- and post-

education period. Post-education 14% (n = 1) of the eligible patients were excluded for 

documentation of a lung cancer diagnosis.  

Objective 2e 

Objective 2e assessed for an increase number of referrals for LDCT or to specialists for 

LCS in eligible patients at high-risk for lung cancer. Data for this objective were collected by 

retrospective chart audit as previously discussed. After determining eligibility and following 

SDM discussion in which the patient and provider decide to proceed with LCS, the next step is to 

place a referral for LDCT or to a specialist.  

Redfield. Results of chart audit for documented LDCT or a specialist referral for LCS 

eligible patients with documented SDM discussions for pre-education period, June 2019 through 

July 2019, and post-education period of November 20, 2019 through January 20, 2019 are found 

in Table 20. 

Table 20 

Results of LDCT or Specialist Referral – Redfield 

 LDCT / Specialist 

Referral 

 

Decision pending  Not documented 

Documented SDM n %  n %  n % 

Pre-Intervention (n = 0)         

Former smokers 0   0   0  

Current smokers 0   0   0  

Post-Intervention (n = 5)         

Former smokers 1 20  0   0  

Current smokers 0   2 40  2 40 

LDCT = low-dose computed tomography. SDM = shared decision-making. LDCT = low-dose computed 

tomography. 
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Of the pre-education records reviewed, no patients had documentation of SDM 

discussion, or a LDCT or to specialist referral. Post-education, 60% of the patients with SDM 

discussion had documentation of either a LDCT or to specialist referral, or documentation 

indicating the patient was considering their options. The documented LDCT order was 

documented for a former smoker. 

AMC. Results of chart audit for documented LDCT or a specialist referral for LCS 

eligible patients with documented SDM discussions for pre-education period, June 2019 through 

July 2019, and post-education period of November 27, 2019 through January 24, 2019 are found 

in Table 21. 

Table 21 

Results of LDCT or Specialist Referral – AMC 

 LDCT / Specialist 

Referral 

 

Decision pending  Not documented 

Documented SDM n %  n %  n % 

Pre-Intervention (n = 0)         

Former smokers 0   0   0  

Current smokers 0   0   0  

Post-Intervention (n = 0)        

Former smokers 0   0   0  

Current smokers 0   0   0  

LDCT = low-dose computed tomography. AMC = Ashley Medical Center. SDM = shared decision-making. 

Of the records reviewed both pre- and post-education, no patients had documentation of a 

SDM discussion, or a LDCT or specialist referral.  
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CHAPTER FIVE. DISCUSSION AND RECOMMENDATIONS 

Interpretation of Results 

The purposes of this practice improvement project were (a) to increase the knowledge of 

rural primary care providers regarding LCS guidelines and the related CMS requirements and to 

increase their confidence in initiating SDM discussions through the development and 

implementation of LCS education and (b) to determine the impact of the project. The project 

included the development and implementation of an educational intervention, consisting of an 

education session and toolkit, regarding LCS guidelines, related CMS requirements and SDM. 

Implementation occurred over two-months. The impact of the intervention was evaluated 

through pre-, immediate post-, and two-month post-education surveys and retrospective chart 

audit. The results of the project indicated an increase in provider knowledge of LCS guidelines 

and CMS requirements. In addition, both sites demonstrated a small increase in the number of 

patients eligible for LCS based on documentation in the EHR.  

Objective One 

The first objective was to develop and implement an educational intervention consisting 

of LCS education session and LCS toolkit, regarding LCS and the CMS required SDM 

discussion elements to improve the use of published LCS guidelines by providers. This objective 

was evaluated through the use of a five-point Likert scale on the LCS education and toolkit 

evaluation. All participants strongly agreed that the objectives of the education presentation were 

met and either strongly agreed or somewhat agreed that the content of the LCS education 

presentation and toolkit met educational needs, was easy to understand, and free of bias. The 

majority (88%) of participants strongly agreed or agreed that the content of the LCS education 

presentation and toolkit content was beneficial to practice. From these results a conclusion can 
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be reasonably made that as the participating providers at Redfield and AMC reported a benefit of 

the educational intervention to practice, objective one, to improve use of the published 

guidelines, was met. 

Objective Two 

The second objective was to determine the impact of the educational intervention and 

was divided into five sub-objectives. The objective was evaluated with pre-, immediate post-, 

and post-education surveys and retrospective chart audit. Caution is exercised in determining 

inferences from the results of the pre-, immediate post-, and two-month post-education surveys 

due to the small, purposive sample with low response rate. Of the eight potential responders, five 

completed the pre- and immediate post-education surveys, with three of the five completing the two-

month post-education survey. 

Objective 2a 

Objective 2a assessed for an increase in the knowledge of rural primary care providers 

regarding LCS guidelines and the related CMS requirements for LCS and SDM discussions. All 

participants were defined as having high knowledge of LCS as measured by correctly answering 

questions four, six and seven on the immediate post- and two-month post-education survey in 

comparison to 20% of the participants prior to the educational intervention.  

In addition, knowledge was measured as a continuous variable, with least knowledge 

having zero correct and the most knowledge having all six items correct. The most knowledge 

was found immediate post-education with 100% of participants correctly answering five (20%) 

or six (80%) of the six items correctly. Prior to the educational intervention, all participants 

answered four (40%) or less items correctly. The two-month post-education survey found the 

majority of participants (66%) answering five (33%) and six (33%) of the six items correctly 

with the remaining participants (34%) answering four items correctly. This is more than the pre-
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education but slightly less than immediate post-education. Thus, an increase in knowledge of 

LCS guidelines was found following the educational intervention. Similar to Lewis et al. (2019), 

this study initially found a low level of LCS knowledge by providers. This study showed an 

increase of LCS knowledge following education. 

Similar results were noted related to knowledge of CMS requirements for LCS and SDM. 

Prior to the educational intervention none of the participants correctly identified the CMS 

requirements for LCS and SDM. The most correct responses were identified immediately post-

education with all participants (n = 5) correctly identifying the CMS requirements for LCS and 

SDM. A slight decrease was noted in the two-month post education with 2 of the 3 participants 

correctly identifying the CMS requirements for LCS and SDM. Thus, the most knowledge for 

LCS and SDM was found immediately post-education. A conclusion can be made that the 

knowledge of LCS guidelines and the related CMS requirements for LCS and SDM discussions 

increased and was at a high level of knowledge following the educational intervention, thus, 

Objective 2a was met. 

Objective 2b 

Objective 2b assessed for an increase in confidence in initiating SDM discussions 

following the educational intervention. This objective was evaluated through the use of a three-

point Likert scale. An increase in confidence was noted from pre-education to immediate post-

education, however, the increase was not significant.  

Research regarding SDM discussion for LCS have reported variable use (Carter-Harris et 

al., 2016; Lowenstein et al., 2019). Carter-Harris et al. (2016), reported SDM discussion in less 

than 20% of screening-eligible current and former smokers, with provider education listed as 

“crucial in order to enhance patient-provider discussions” (Discussion section, para. 3). In 
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addition, Lowenstein et al. (2019), found that physicians reported a more thorough SDM 

discussions than was perceived by patients. Likewise, Detterbeck et al. (2013) identified a lack 

of awareness and knowledge of LCS guidelines as adding to the challenges of SDM. These 

studies illustrate the importance of provider education to increasing SDM discussions. Although 

not statistically significant, this study did find that education increased confidence in initiating 

SDM. 

Objective 2c 

Objective 2c assessed for an increase in the number of patients identified at high risk for 

lung cancer and eligible for LCS. At Redfield, from pre-education to post-education, the percent 

of charts reviewed that did not have enough documentation to determine eligibility decreased 

from 82% to 73%, demonstrating a significant decrease. Of the charts with enough 

documentation, those eligible for LCS increased from 2% to 7%, demonstrating a significant 

increase. 

Similar to Redfield, AMC, from pre-education to post-education, found that the percent 

of charts reviewed that did not have enough documentation to determine eligibility decreased 

from 69% to 62%, although not statistically significant, this decrease was clinically significant. 

Of the charts with enough documentation, those eligible for LCS increased from 5% to 9%. 

Again, this was not a statistically significant increase, it was clinically significant.  

For both Redfield and AMC, from pre-education to post-education, the percent of charts 

reviewed identifying current smokers as eligible for LCS increased. Redfield demonstrated a 

significant increase from 4% to 17%. For AMC, the increase of 29% to 44% of current smokers 

identified as eligible for LCS was not significant.  
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Results for AMC indicate that there was not enough evidence to conclude that the 

difference was significant. One assumption is the smaller sample size at AMC compared to 

Redfield. Larger samples provide more information about a population, thus by increasing the 

sample size the power of the statistical test is increased (Interpret the key results for 2 

proportions, n.d.). 

Kinsinger et al. (2017) noted that 39% of patients were unable to be screened due to 

inconsistent or lack of quit date and pack year documentation. In this study, both sites showed a 

decrease in the percentage of patients lacking documentation to determine eligibility and an 

increase in the percentage of patients determined as eligible for LCS; with significant changes in 

the Redfield Clinic. 

The most important part of a screening program is the identification of individuals who 

will benefit the most from the screening interventions and experience the least amount of harm. 

Although this project demonstrated an increase in the identification of patients eligible for LCS, 

of note should be the missed opportunities for identification of eligible patients related to 

inconsistent or missing documentation. Post-education 73 % (n =172) of patients at Redfield and 

62% (n = 48) of patients at AMC were missing key documentation to determine eligibility. This 

finding is similar to the VHA study that recognized identifying patients eligible for LCS as a 

significant challenge to the implementation of LCS (Kinsinger et al., 2017). 

A conclusion can be made that this objective was met by both sites demonstrating a 

decrease in the percentage of patients in which eligibility was not able to be determined, as well 

as an increase in the percentage of patients identified as eligible for LCS. 
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Objective 2d 

Objective 2d assessed for an increase in the number of SDM discussions initiated 

between rural primary care providers and patients at high-risk for lung cancer. For Redfield, 

none of the four patients identified as eligible for LCS prior to the educational intervention had a 

documented SDM discussion. Post-education, 29% of patients identified as eligible for LCS, had 

a documented SDM discussion and included all the CMS required elements. Interestingly, of the 

former smokers, all eligible for LCS had a documented SDM discussion. For AMC, no SDM 

discussions were identified in the pre- or post-education chart audit. A conclusion can be made 

that for site one this objective was met. 

Objective 2e 

Objective 2e assessed for an increase in the number of referrals for LDCT or to 

specialists for LCS in eligible high-risk patients. Prior to the intervention, this data were not 

obtained for either site as there were no patients with documented SDM discussions. Post-

educational intervention, at the first site, 20% of the five patients with a documented SDM 

discussion were referred for LDCT. Of the four patients without a referral, 40% had 

documentation that the patient was considering their options. For the second site, this data were 

not obtained as there were no patients with documented SDM discussions for the post 

educational intervention. A conclusion can be made that for site one this objective was met.  

The increase in the percentage of patients noted for this objective was small. This project 

was similar to the practice improvement project by Cloonan (2017), in that both incorporated a 

two-month implementation period. The short implementation period was considered to play a 

part in the lack of improvement in LCS referrals noted by Cloonan (2017) and for the small 

improvement noted by this co-investigator. In addition, those patients still considering their 
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options at the time of data collection for this co-investigators project, may eventually agree to the 

referral. 

 Taking into account that few patients were documented as eligible for LCS, 

documentation of even a small number of SDM discussions is a positive finding for this project. 

The Revised Iowa Model (2017) includes evaluation steps to promote adoption and to reinfuse 

the project as needed. Implementation of LCS guidelines is a complex process. The results show 

promise with continued evaluation.  

Results Summary 

This project found that the educational intervention improved provider use of published 

LCS guidelines and increased provider knowledge of LCS guidelines and the related CMS 

requirements. Although not a significant change, the educational intervention also increased 

provider confidence in initiating SDM discussions. In addition, the intervention improved 

documentation to determine eligibility and increased the percentage of patients identified at high 

risk for lung cancer and eligible for LCS; with one of the two implementation sites experiencing 

significant changes. At one intervention site, of those patients identified as eligible for LCS, 

almost one-third had a documented SDM discussion; this was an increase from no documented 

SDM discussions for eligible patients prior to the educational intervention. At the same 

intervention site, of the five patients eligible for referral, one patient was referred for LCDT and 

two patients were still considering referral. 

The positive findings for this project are promising to rural providers. Lewis et al. (2019) 

found primary care providers lack awareness of recommended guidelines and are apprehensive 

with ordering LDCT for LCS. Lack of awareness and lack of knowledge of LCS guidelines by 

rural providers have been noted as a deterrence to SDM (Jenkins et al., 2018). This project 
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addressed the elements and requirements for SDM and found a clinically, but not statistically 

significant, increase in provider confidence in initiating SDM, thus emphasizing the importance 

of education for rural providers. Education provided in the context of this project demonstrated 

an increase in knowledge and identification of patients eligible for LCS. In addition, system 

barriers in rural areas, including lack of access to LDCT, leads to decreased LCS (Hoffman et al., 

2015). Both sites indicated an increase in the patients identified for LCS, however, only Redfield 

had documented referral for LDCT following the education. This could be in part that Redfield is 

performing LDCT on site, while at the time of the project, AMC was not performing the 

procedure, 

Recommendations 

Results of this project support the need for additional research on the evaluation of 

provider education on the implementation of LCS guidelines. Research addresses provider 

perception of LCS guidelines and overall knowledge, however, is limited in the effect of 

education on the implementation and use of LCS guidelines (Lewis et al, 2019). Implementation 

of LCS guidelines is a complex process that requires a well thought out organizational process 

for success. Continued evaluation is recommended to address any future educational and process 

gaps. 

A recommendation for additional education would be to offer education in multiple 

formats. This would fit into the Adult Learning Theory principles of readiness to learn, prior 

experience, self-directed learning, and the need to know (Merriam, 2018). Use of an online 

interactive module with multiple patient scenarios is one format to consider. 

Another recommendation is to provide LCS education to patients. Bryne et al. (2019), 

noted that a thorough understanding of factors affecting patient awareness and knowledge of 



 

64 

LCS is vital in engaging patients in effective SDM discussions. Decision aids are an important 

tool for facilitating SDM and it would benefit the organizations to personalize decision aids for 

their patients (Cloonan, 2017). 

Implementation of the project at each site provided unique challenges. Recommendations 

for both sites would be to focus on the consistent documentation of quit date for former smokers, 

and pack history for current and former smokers. Lung cancer screening is more than a single 

test, it is complex process that begins with the identification of a population with sufficient risk 

and low enough competing risks (Detterbeck, 2013). Mazzone et al. (2018), reported on 

implementation challenges of LCS to include difficulty identifying eligible patients due to 

incomplete smoking history information and inconsistent use of EHR tools and documentation. 

Finally, a recommendation for both sites would be to follow the Iowa Model with 

continued evaluation, monitoring of key indicators, and re-infusing to hardwire the change into 

the system (Iowa Model Collaborative, 2017). According to the Iowa Model Collaborative 

(2017), “hardwiring occurs when evidence-based practice is the default approach, done 

automatically within the workflow” (p. 180). To improve success, a recommendation is to 

collaborate with information technology as the majority of data collection for this project was 

manual abstraction of the chart.  

Limitations 

Several limitations were associated with this practice improvement project. The first 

limitation was the limited number of education sessions. One education session was held at each 

site. Limiting the education session to one time at each site, limits the number of participants to 

the availability at the time of the session. In addition to the limited number of sessions, the 

education sessions were held as part of another regular scheduled meeting. At both sites the 
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education was conducted in the first part of the meeting limiting time for discussion and 

questions. This may have played a part in decreased survey completion, especially for physicians 

as no physician completed surveys. 

Another limitation to this project is sample mortality. In research, mortality refers to 

participants who have dropped out of the study or did not complete the process (Wright & Lake, 

n.d.). Sample mortality is common in pre-test/post-test project designs, small samples, and with 

long periods of time between surveys (Wright & Lake, n.d.), such as this project. 

The small sample size can be considered a limitation. Small sample size can negatively 

impact results by limiting the ability generalize the results. The Iowa model offsets these 

limitations by taking into account the intent of the project, which is to improve quality and safety 

within the local clinical setting by applying evidence, for this project the implementation of LCS 

guidelines, into practice (University of Iowa Hospitals and Clinics, n.d.). The scope of interest 

endorsed by the Iowa Model is a specific unit or population within an organization. In the 

context of rural healthcare, this often leads to small sample sizes. 

Consistent documentation in the electronic medical record is another limitation. Each site 

used a different electronic medical record system with differing capabilities. Understanding the 

capabilities of the medical record was a limitation of the co-investigator. Documentation 

regarding SDM and LDCT or specialist referral may have been missed related to the co-

investigator’s limited understanding of the EHR and inconsistent documentation in the record. 

Aggregating the data resulting from survey results can be considered a limitation. 

Aggregate form was used to protect provider identities in both sites; however, the aggregation of 

data does not allow for the results to be tailored to the individual sites or providers. In addition, 

the aggregate data does not allow for the determination of individual provider knowledge and 
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LCS referrals. Knowledge of this information would help to follow-up and tailor further 

education to meet the provider needs. Knowles’ principles identify motivation to learn, readiness 

to learn, and need to know as characteristics of the adult learner (Merriam, 2018). The ability to 

provide individual data to providers supports these principles. 

Identified as another limitation was the amount of time allotted for data collection and 

monitoring. The data were collected for a two-month period prior to the start of the educational 

intervention and again for two months following the intervention. The amount of time may have 

not been adequate to identify screening patterns prior to the educational intervention. In addition, 

the amount time following the intervention may not have been adequate to fully see changes. As 

previously discussed, continued use of the Iowa model to evaluate and re-infuse overtime will 

help to realize continued improvements. 

Implications for Practice 

This practice improvement project involved two different clinical sites, including 

physicians, advanced practice providers, nursing staff and clinic support staff. The data collected 

adds to the available literature regarding the impact of healthcare professional-focused 

educational interventions. The results of the project support the need for increased use of LCS 

guidelines and continued evaluation of project objectives. The co-investigator found that 

knowledge regarding LCS was low prior to the project, with the most knowledge gained 

immediately after the education session, and remained at a high level even two months post-

intervention. Continued educational support is needed as identification of patients eligible for 

LCS is a complex process involving the nursing staff and providers. 

New information was provided during the educational intervention project to increase 

healthcare professional knowledge about the significance of lung cancers and importance of 
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early detection through screening. Lung cancer is accountable for more deaths than any other 

cancer (ACS, 2019a). Improving identification and screening of eligible patients will lead to 

reduced lung cancer mortality (De Koning et al. 2018). 

An important part of the lung cancer screening process is SDM. The small increase in 

SDM discussions demonstrated in the project is promising. Continued education and evaluation 

are needed for further increases. In addition, smoking cessation is an important aspect of LCS 

(Mishra et al, 2016). This project did not specifically address smoking cessation. Documentation 

of smoking cessation counseling is a requirement of CMS (2015), however was not a focus of 

this project, yet is an important implication for practice. 

Implications for Future Research 

Additional research is needed in implementation processes of LCS. Specifically, research 

to improve consistent documentation of quit dates and pack years could improve determination 

of LCS eligibility of patients. Identification of eligible patients is the first and one of the most 

important part of the screening process.  

Another area of focus for future research is the rural population. Limited research is 

available for LCS implementation in rural healthcare. Rural areas are often face with limited 

resources, decreased access, and lack of awareness of recommended guidelines (Jenkins et al., 

2018). 

Application to DNP Roles 

Nurse practitioners in primary care and family practice are ideally positioned to screen 

patients and educate regarding LCS. Nurse practitioners improve the health of the population and 

provide education to patients. Increased screening and opportunities for prevention through 

smoking cessation has the potential to improve health and reduce lung cancer mortality. 
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APPENDIX A. LITERATURE REVIEW SEARCH STRATEGY 
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APPENDIX B. CMS LUNG CANCER SCREENING REQUIREMENTS 

Medicare beneficiaries considered high risk: 

 

• Age 55 – 77 years old 

• No current signs or symptoms of lung cancer 

• At least a 30 pack-year history of tobacco smoking 

• Current smoker or former smoker who quit within the past 15 years 

• Written order for LDCT lung cancer screening 

 

Documentation required as part of LDCT lung cancer screening order: 

 

• Date of Birth 

• Pack-year history of tobacco smoking 

• Smoking status; if former smoker, the number of years since cessation 

• Lack of signs and symptoms concerning for lung cancer 

• The ordering provider’s National Provider Identifier (NPI) 

 

Beneficiary receives written order for LDCT lung cancer screening during a lung cancer 

screening counseling and shared decision-making visit provided by a physician or qualified non-

physician practitioner (physician assistant, nurse practitioner, clinical nurse specialist). The 

following elements must be met and documented as part of shared decision-making: 

 

• Determination of beneficiary eligibility for screening (age, lack of signs or symptoms of lung 

cancer, pack-year history of tobacco smoking, and number of years since quitting, if a former 

smoker). 

• Shared decision-making using one or more decision aids; must include benefits and harms of 

screening, follow-up diagnostic testing, over-diagnosis, false positive rate, and total radiation 

exposure. 

• Counseling to include the importance of adhering to annual lung cancer screening with 

LDCT, impact of comorbidities, and ability/willingness to be diagnosed and treated. 

• Counseling for former smokers regarding the importance of sustaining tobacco smoking 

abstinence; and for current smokers the importance of smoking cessation. If appropriate, 

information is provided about smoking cessation interventions. 

• When appropriate the provision of a written order for lung cancer screening with LDCT. 

 

 

(Centers for Medicare and Medicaid Services, 2015) 
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APPENDIX C. IOWA MODEL 

 

Used/reprinted with permission from the University of Iowa Hospitals and Clinics, copyright 

2015. For permission to use or reproduce, please contact the University of Iowa Hospitals and 

Clinics at 319-384-9098 
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APPENDIX D. PERMISSION TO USE THE IOWA MODEL 

Permission to Use the Iowa Model Revised: Evidence-Based Practice to Promote 
Excellence in Health Care 

Kimberly Jordan - University of Iowa Hospitals and Clinics <noreply@qualtrics-survey.com> 

Tue 3/12/2019 9:12 AM 

To: Formo, Teresa <teresa.trapp@ndsu.edu> 

 

You have permission, as requested today, to review and/or reproduce The Iowa Model Revised: 

Evidence-Based Practice to Promote Excellence in Health Care. Click the link below to open. 

 

The Iowa Model Revised: Evidence-Based Practice to Promote Excellence in Health Care 

 

Copyright is retained by University of Iowa Hospitals and Clinics. Permission is not granted 

for placing on the internet. 

 

Citation: Iowa Model Collaborative. (2017). Iowa model of evidence-based practice: Revisions 

and validation. Worldviews on Evidence-Based Nursing, 14(3), 175-182. doi:10.1111/wvn.12223 

In written material, please add the following statement: 

Used/reprinted with permission from the University of Iowa Hospitals and Clinics, 

copyright 2015. For permission to use or reproduce, please contact the University of 

Iowa Hospitals and Clinics at 319-384-9098. 

Please contact UIHCNursingResearchandEBP@uiowa.edu or 319-384-9098 with questions. 

  

mailto:noreply@qualtrics-survey.com
mailto:teresa.trapp@ndsu.edu
https://proxy.qualtrics.com/proxy/?url=https%3A%2F%2Fuiowa.qualtrics.com%2FCP%2FFile.php%3FF%3DF_b8ZTDWXxK4AuH8V&amp;token=U9KapGWg3RxUXuwxcxsSuXOEnArORgPEGxHXQOhOOKc%3D
mailto:UIHCNursingResearchandEBP@uiowa.edu
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APPENDIX E. EXECUTIVE SUMMARY 

Lung Cancer Screening: Identification of High-Risk 

Patients and Shared Decision-Making 

Lung cancer is often diagnosed at a late stage, rendering it the most common 

cause of cancer related deaths in the United States. Screening with low-dose 

computed tomography decreases lung cancer mortality by 20%. Current guidelines 

support lung cancer screening (LCS), yet less than 5% of eligible patients are 

screened for lung cancer.  

Lung cancer screening is a complex 

process that begins with the 

identification of eligible patients and 

the initiation of shared decision-

making (SDM). Identification of 

patients eligible for LCS is a logical 

extension to the documentation of 

patient smoking status already 

collected in primary care. 

Lung cancer screening, including the SDM discussion, is reimbursable by CMS and 

insurance companies. 

RECOMMENDATIONS  

For the organizations to continue improvement in the identification of patients 

eligible for LCS and SDM, the following recommendations are made: 

• Reinforce education to providers and clinic staff regarding the need for 

consistent documentation to increase the number of patients with enough 

documentation to determine LCS eligibility. 

• Add reminders to charts for patients that are eligible for screening, currently 

being screened, and those refusing screening, to improve screening process. 

• Continue to evaluate the LCS process by periodic chart audits for 

documentation and referrals.  

• Evaluate SDM discussions for documentation and charge capture. 

• Provide education to patients to enhance SDM discussions. 

 

LCS Eligibility 

USPSTF CMS 

55 – 80 years 55 – 77 years 

Current smoker 

Former smoker quit < 15 years 

> 30 years pack history 
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PROJECT SUMMARY 

The purpose of the project was to increase the knowledge of rural primary care providers at 

Redfield Clinic and Ashley Medical Center, regarding lung cancer screening guidelines and 

related CMS requirements and to increase their confidence in initiating shared decision-

making discussions.  

An educational intervention, consisting of a LCS education session and a LCS toolkit were 

developed for the project sites. The education sessions and toolkits were presented to 

Redfield Clinic on November 20, 2019 and Ashley Medical Center on November 27, 2019.  

Impact of the project was assessed through (a) provider surveys collected pre-, immediate 

post-, and two-month post-education and (b) a chart audit collected pre- and two-month 

post education. 

RESULTS 

Provider Surveys (Pre-, Immediate Post-, and Two-Month Post-Education) 

• Providers reported a benefit to the educational intervention. 

• Providers exhibited an increase of knowledge in LCS guidelines and CMS requirements 

from pre- to two-month post-education with the greatest knowledge exhibited at 

immediate post-education and a high level of knowledge remaining at two months 

post-education. 

 

• Providers reported a small increase in confidence in initiating SDM discussions. 

Chart Audit (Pre-education to Post-education) 

• Charts reviewed showed an increase in the percent of charts that had enough 

documentation to determine eligibility. 

o Redfield from 73% to 82%; a significant change 

o AMC from 62% to 69%  

• Charts with enough documentation to determine patients at high risk for lung cancer 

demonstrated an increase in patients identified as eligible for LCS.  

o Redfield from 2% to 7%; a significant change 

o AMC from 5% to 9% 

• Charts reviewed at Redfield demonstrated an increase in the number SDM discussions 

and referrals for LDCT. AMC did not have any documented SDM discussions or referrals 

for LDCT or specialist during the chart audit periods. 
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APPENDIX F. IRB APPROVAL 
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APPENDIX G. LETTER OF INTENT TO IRB  
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APPENDIX H. EDUCATION SESSION SLIDES 
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APPENDIX I. LUNG CANCER SCREENING TOOLKIT 
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APPENDIX J. QUESTIONNAIRE PERMISSION 

Hi Teresa, 
 
Thanks for your email. You have our permission to use any questionnaire items in our survey. 
The questionnaire was adapted from the NCI questionnaires as cited in our papers.  
 
The specific items related to guideline eligibility, however, are original since these guidelines 
did not previously exist. We created them originally at Wake Forest in 2012-2013 based on all 
of the guidelines available at the time with a group of cancer screening and health services 
researchers (see paper: DOI 10.1158/1055-9965.EPI-14-1241). These items were pilot tested 
with cognitive interviews prior to use.  
 
We re-used these items but adapted for the USPSTF recommendations and CMS coverage 
criteria for the 2017 survey published in JNCCN. We also pilot tested these items again with 
physicians at both Vanderbilt and the VA prior to use and performed cognitive interviews. 
There has not been any formal psychometric testing on these items. 
 
Let us know if you have any other questions. 
 
Thanks, 
 
Jennifer  
 

 
Jennifer Lewis, MD, MS, MPH 
VA Quality Scholars Fellow, VA TVHS 
Co-Director, VA TVHS Lung Cancer Screening Program 
Instructor, Division of Hematology/Oncology 
Vanderbilt University Medical Center 
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APPENDIX K. SURVEY QUESTIONS 

This survey includes items related to share decision-making, lung cancer screening, and 

demographic questions.  

 

The below items 1 – 3 relate to shared decision-making. 

1. How confident are you in initiating a shared decision-making discussion with a patient 

considering lung cancer screening? 

a. Not confident at all 

b. Somewhat confident 

c. Very confident 

 

2. Which of the following elements are required for CMS reimbursement for shared decision-

making in lung cancer screening (Select all that apply)? 

a. Benefits of screening 

b. Harms of screening 

c. False positives 

d. Follow-up testing 

e. Overdiagnosis 

f. Total radiation exposure 

g. Importance of adherence to annual screening 

h. Impact of comorbidities 

i. Ability or willing ness to undergo diagnosis and treatment 

j. Importance of maintaining cigarette smoking abstinence if former smoker 

k. Importance of smoking cessation if current smoker Information about tobacco 

cessation interventions 

l. Other (please specify): 

m. Don’t know 

 

3. Which of the following statements need to be included in the shared decision-making 

documentation for CMS reimbursement for patients considering lung cancer screening 

(Select all the apply)? 

a. Patient date of birth or age 

b. Specific pack-years smoking history 

c. Current smoking status 

d. Number of years since quitting smoking for former smokers 

e. Statement that the patient does not have any signs or symptoms of lung cancer 

f. Statement that the patient does not have a family history of lung cancer 

g. Other (please specify) 

h. Don’t know 
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The below items 4 – 9 relate to lung cancer screening guidelines: 

4. At what age are patients eligible to begin lung cancer screening with low dose CT? 

a. 30 

b. 35 

c. 40 

d. 45 

e. 50 

f. 55 

g. 60 

h. 65 

i. Other (please specify) 

j. Don’t know 

5. At what age are patients no longer eligible for lung cancer screening with low dose CT? 

a. 65 

b. 70 

c. 75 

d. 76 

e. 77 

f. 78 

g. 79 

h. 80 

i. 81 

j. 85 

k. Other (other please specify) 

l. No Upper age limits 

m. Don’t know 

6. To qualify for lung cancer screening with LDCT, what is the minimum number of cigarette 

pack years (packs/day x years smoked) that a patient must have? 

a. 10 pack years 

b. 20 pack years 

c. 30 pack years 

d. 40 pack years 

e. 50 pack years 

f. Other (please specify): 

g. Don’t know 

7. If a patient meets the minimum cigarette pack year requirement for LDCT screening, is it 

recommended for: 

a. Current smokers only 

b. Former smokers only 

c. Both current and former smokers 

d. Don’t know 

8. Is LDCT recommended for patient with multiple, chronic comorbidities who are unable to 

undergo surgery? 

a. Yes 

b. No 

c. Don’t know 

9. What is the recommended frequency for LDCT screening? Is it every: 

a. 1 year 

b. 2 years 

c. 4 years 

d. 5 years 

e. 10 years 

f. Other (please specify) 

g. Don’t know 
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The below items 10 – 11 are demographic questions about your practice: 

10. What is your profession? 

a. Physician 

b. Physician Assistant 

c. Nurse Practitioner 

d. Clinic Support staff (Nurse, MA, Other Clinic Staff) 

 

11. How many years have you been in clinical practice? 

a. 0-3 years 

b. 4-6 years 

c. 7-9 years 

d. 10-12 years 

e. Greater than 12 years 
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APPENDIX L. EDUCATION SESSION EVALUATION 

Please complete the following education session evaluation questions. 

 

1. The objectives in the lung cancer educational presentation were met 

a. Strongly agree 

b. Somewhat agree 

c. Neutral 

d. Somewhat disagree 

e. Strongly disagree 

 

2. The content in the lung cancer educational presentation met my educational needs. 

a. Strongly agree 

b. Somewhat agree 

c. Neutral 

d. Somewhat disagree 

e. Strongly disagree 

 

3. The content in the lung cancer educational presentation will be beneficial to my practice. 

a. Strongly agree 

b. Somewhat agree 

c. Neutral 

d. Somewhat disagree 

e. Strongly disagree 

 

4. The content was easy to understand and free of bias. 

a. Strongly agree 

b. Somewhat agree 

c. Neutral 

d. Somewhat disagree 

e. Strongly disagree 

 

5. Any other comments: 

 

6. Is there anything else related to lung cancer screening and shared decision-making you would 

have wanted to be included in the education in-service? 

 

 

Comments: 
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APPENDIX M. TOOLKIT EVALUATION 

Please complete the following lung cancer screening toolkit evaluation questions. 

 

1. The content in the lung cancer screening toolkit met my educational needs. 

a. Strongly agree 

b. Somewhat agree 

c. Neutral 

d. Somewhat disagree 

e. Strongly disagree 

 

2. The content in the lung cancer screening toolkit will be beneficial to my practice. 

a. Strongly agree 

b. Somewhat agree 

c. Neutral 

d. Somewhat disagree 

e. Strongly disagree 

 

3. The content in the lung cancer screening toolkit was easy to understand and free of bias. 

a. Strongly agree 

b. Somewhat agree 

c. Neutral 

d. Somewhat disagree 

e. Strongly disagree 

 

4. Any other comments: 

 

5. Is there anything else related to lung cancer screening and shared decision-making you would 

have wanted to be included in the lung cancer screening toolkit? 

 

 

Comments: 
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APPENDIX N. DATA COLLECTION FORM 

 

 

 



 

 

1
2
5
 

   Past smoker Amt Smoked   SDM Eligibility SDM Required Elements SDM Counseling Requirements 

No. Age Smoker Quit 

Date 

< 15 

Years 

Pack 

Years 

> 30 

Years 

LCS 

Eligible 

SDM S/S HX Quit DA B H FU OD FP RE Annual 

Screen 

Co-

Morbid 

Able 

Will 

Smoke 

Cessation 

                       

                       

                       

                       

                       

                       

                       

 


