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Abstract 

Background: Lung cancer is the leading cause of cancer-related deaths in the United States (Rajupet et 

al., 2017). The US Preventive Service Task Force (USPSTF) recommends annual screening for lung 

cancer with low dose computed tomography (LDCT) in adults aged 50 to 80 years, who have a 20 pack-

year smoking history and currently smoke or have quit within the past 15 years (US Preventive Services 

Task Force [USPSTF], 2021). Despite these guidelines, lung cancer screening is underutilized (Coughlin 

et al., 2019). Incomplete documentation of smoking history creates a significant challenge for determining 

candidates eligible for lung cancer screening (Carter-Harris et al., 2017).  

Methods: This quality improvement project (QI) utilized a pre-intervention and post-intervention survey 

to determine the impact on providers’ knowledge, attitude, or clinical practice at a rural primary clinic in 

North Carolina. This project focused on the deployment of the lung cancer screening tool into the 

electronic health record (EHR) over a three-month period. A chart review was performed on patients aged 

between 50 to 80, with a current or former smoking history prior. Then, again after implementing the 

screening tool to determine if smoking documentation and lung cancer screening referrals improved.  

Findings: Overall, the project demonstrated a significant difference in smoking history documentation 

and LDCT referrals, when incorporating a lung cancer screening tool into the EHR. The surveys revealed 

a weak correlation of providers’ knowledge, attitude, and clinical practice between the pre and post 

interventions.  

Conclusion: The uptake of lung cancer screening guidelines remains low (USPSTF, 2021). Wider 

adherence to these guidelines will require better documentation of smoking history for providers to 

determine if individuals are eligible (Li et al., 2018). While this project did not reveal a significant 

difference in the providers’ knowledge, attitude, and clinical practice, it demonstrates improved smoking 

history documentation and LDCT referrals. 

 

Keywords: lung cancer screening, low-dose computerized tomography, lung cancer screening 

guidelines, barriers to lung cancer screening 
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Improving Smoking History Documentation & Lung Cancer Screening in a Primary Care Clinic 

 Lung cancer is the leading cause of cancer-related deaths for both men and women in the United 

States (Rajupet et al., 2017). According to the National Cancer Institute (NCI), out of approximately 

228,820 persons diagnosed, 135,720 persons died from this disease in 2020 (SEER, n.d.). From 2009 to 

2013, lung cancer caused more deaths than breast, prostate, and colorectal cancers combined (SEER, 

n.d.). Lung cancer represents over 13% of all new cancer cases (SEER, n.d.). Lung cancer generally has a 

poor prognosis, but when found at an earlier stage, it is more likely to have a better prognosis and be more 

susceptible to treatment (USPSTF, 2021).  

 The two most critical risk factors for lung cancer include age above 50 years and cigarette 

smoking. However, cigarette smoking is the single most important risk factor and accounts for 

approximately 90% of all lung cancers (USPSTF, 2021). The National Lung Screening Trial (NLST) 

demonstrated that among individuals with a risk for lung cancer, a 20% reduction in lung cancer mortality 

was observed with LDCT for lung cancer screening compared to chest radiography (National Cancer 

Institute, 2014). The NLST clinical trial ultimately led to the development of lung cancer screening 

guidelines by multiple major organizations (National Cancer Institute, 2014). A LDCT scan consists of 

special equipment with hi-tech computers to produce multiple, cross-sectional images of the body using 

less ionizing radiation than the conventional CT scan (Radiological Society of North America, 2021). 

 The U.S. Preventive Service Task Force (USPSTF) recently updated its 2013 recommendation to 

annual screening for lung cancer with LDCT in adults aged 50 to 80 years, who have a 20 pack-year 

smoking history and currently smoke or have quit within the past 15 years (USPSTF, 2021). Despite the 

current and existing guidelines, lung cancer screening with LDCT is underutilized (Coughlin et al., 2019). 

Incomplete documentation of smoking history has been identified as a significant challenge for 

determining candidates eligible for lung cancer screening (Carter-Harris et al., 2017). Incorporating the 

lung cancer screening tool into the EHR will assist providers with identifying at-risk patients for lung 

cancer screening by improving EHR documentation.  
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Review of Literature  

Importance of Lung Cancer  Screening with LDCT 

 Lung cancer has a poor overall prognosis, with a survival rate of only 18%, five years after 

diagnosis (Okereke et al., 2019). Most diagnoses are made in advanced stages leading to poor outcomes. 

More than 80% of patients with lung cancer are diagnosed at stage III due to a lack of screening. Low 

dose computed tomography will detect lung cancer at an early stage 64% to 85% of the time (Okereke et 

al., 2019). Low-dose computed tomography has high sensitivity and reasonable specificity for detecting 

lung cancer (USPSTF, 2021).  

 The National Cancer Institute funded the National Lung Screening Trial  (NLST) to determine 

whether screening with LDCT compared with chest radiography would reduce mortality from lung cancer 

among high-risk individuals (National Cancer Institute, 2014). The trial studied more than 53,000 men 

and women aged 55 to 74 who were current or former heavy smokers at 33 sites across the United States. 

Each participant was randomly assigned to receive screenings with either low-dose CT (LDCT) or 

standard chest x-ray once per year for three consecutive years. The trial demonstrated 15 to 20 percent 

fewer lung cancer deaths among participants screened with LDCT. The NLST clinical trial ultimately led 

to the development of lung cancer screening guidelines by multiple major organizations (National Cancer 

Institute, 2014). 

Guidelines for Lung Cancer Screening  

 The U.S. Preventive Service Task Force (USPSTF) recently updated its 2013 recommendation to 

annual screening for lung cancer with LDCT in adults aged 50 to 80 years. These recommendations now 

include those who have a 20 pack-year smoking history and currently smoke or have quit within the past 

15 years (USPSTF, 2021). Screening should be discontinued once a person has not smoked for 15 years 

or develops a health problem that substantially limits life expectancy or willingness to have curative lung 

surgery (USPSTF, 2021). 

 The American Cancer Society recommends annual lung cancer screening with LDCT for persons 

aged 55 to 74 years who are in reasonably good health, have at least a 30 pack-year smoking history, and 
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currently smoke or have quit within the past 15 years (American Cancer Society, n.d.). It also 

recommends smoking cessation counseling for current smokers, shared decision-making about lung 

cancer screening, and that screening be conducted in a high-volume, high-quality lung cancer screening 

and treatment center (American Cancer Society, n.d.). 

 The American College of Chest Physicians suggests that annual screening with LDCT should be 

offered to asymptomatic smokers and former smokers aged 55 to 77 years who have smoked 30 pack-

years or more and either continue to smoke or have quit within the past 15 years (Mazzone, 2021). It also 

recommends that screening not be performed for individuals with comorbidities that adversely influence 

their ability to tolerate the evaluation of screen-detected findings or tolerate treatment of an early-stage 

screen-detected lung cancer or that substantially limit their life expectancy (Mazzone, 2021). 

Provider’s Barriers to Lung Cancer Screening 

 Provider level barriers to effective lung cancer screening include knowledge of lung cancer 

screening. Coughlin et al., (2020) surveyed 614 providers in three different healthcare settings to assess 

providers' knowledge and barriers of lung cancer screening. Only 6.2% of respondents correctly identified 

all the criteria for lung cancer screening with LDCT when challenged with incorrect criteria (Coughlin et 

al., 2020).  

 One study conducted semi-structured interviews with primary care providers practicing in New 

Mexico clinics on lung cancer screening (Hoffman et al., 2015). This study focused on providers’ tobacco 

cessation efforts, lung cancer screening practices, perceptions of NLST and screening guidelines, and 

attitudes about informed decision-making for cancer screening. During the interviews, providers 

identified many potential barriers to implementing screening. Most providers were cautious and 

ambivalent about offering lung cancer screening, preferring to take a “wait and see” approach. However, 

given the USPSTF recommendation, many expected screening to eventually be implemented at their 

practice sites (Hoffman et al., 2015).  
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 Many providers believed integrating an additional screening program could overload an already 

stressed primary care system (Hoffman et al., 2015). Providers described facing many competing patient 

demands and already lacking time to engage in counseling about valuable preventive care services. 

Providers wrestled with counseling about screening because they considered screening to be a complex 

issue, particularly regarding abnormal results that did not clearly suggest cancer. Some indicated that the 

challenges in describing the risks and benefits might prevent them from discussing screening (Hoffman et 

al., 2015). 

Shared Decision Making & Smoking Cessation Counseling 

 Shared decision making (SDM) for lung cancer screening is not only a recommendation by 

USPSTF, but it is a requirement for reimbursement by the Centers for Medicare & Medical Services 

(USPSTF, 2021). Shared decision-making is a collaborative process in which patients and their providers 

make decisions together by taking into account the best available evidence and the patient’s values and 

preferences. During this conversation benefits and potential risks of lung cancer screening are discussed. 

In addition, the USPSTF recommends smoking cessation counseling and interventions for persons 

referred for lung cancer screening. Current smokers should be informed of their continuing risk of lung 

cancer and referred to smoking cessation programs (USPSTF, 2021).   

Barriers to Identifying Eligible Patients for Lung Cancer Screening 

 Eligibility determination for lung cancer screening is hindered by inaccurate and insufficient 

documentation of smoking history in the EHR. Analysis conducted among Federally Qualified Health 

Centers (FQHCs) found that although all clinics ascertain the smoking status, only 54% indicated the 

pack-years history (Zeliadt et al., 2018). Pack-years is an essential component in determining the 

eligibility for lung cancer screening. Only 29% of this information documented was considered accurate 

and reliable. While only 13% indicated the EHR data could be used to identify eligible patients (Zeliadt et 

al., 2018). Analysis of Veterans Health Administration (VHA) hospitals found that smoking history or 

pack-year history could not be determined from the EHR for 39% of primary care patients (Wang et al., 

2019).   
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 In a cross-sectional study, Cole et al. (2018) evaluated the adequate EHR data to make a lung 

cancer screening determination and found 30% of respondents did not have sufficient information to 

appropriately identify patients eligible for lung cancer screening. Li et al. (2018) conducted a 

retrospective analysis of EHR data in a large healthcare system to assess trends of smoking history 

documentation, number of eligible patients, and lung cancer screening orders. This study determined 

recording an accurate smoking history in a standardized location would improve lung cancer screening 

(Li et al., 2018). 

Theoretical Framework 

 Kurt Lewin’s (1951) theory of change provided a framework for this project. Lewin’s theory of 

change is a three-phased process: unfreezing, change, and refreezing (White et al., 2016). The unfreezing 

process was necessary to overcome resistance by increasing the driving forces (White et al., 2016). 

During the unfreezing process, education was provided to the staff involved to bring awareness of the 

necessary changes needed to improve smoking history documentation and lung cancer screening. 

Accurate and completeness of smoking history is vital when determining candidates eligible for lung 

cancer screening. The new lung cancer screening tool guides clinicians when obtaining this information. 

After determining the readiness for change during the second phase, the lung cancer screening tool was 

implemented into the EHR. Throughout this process, health care providers were reminded of the reason 

and benefit of change. During the last phase of the project, the change was refrozen, and the lung cancer 

screening tool became a natural part of the routine for some providers. 

Project Aim 

 The purpose of this quality improvement (QI) project was to determine if a standardized 

electronic health record tool for lung cancer utilized by providers with patients ages 50-80 would improve 

smoking history documentation and increase the number of referrals made for lung cancer screening with 

an LDCT. Two key components will include a pre and post-survey to assess the providers’ knowledge, 

attitude, and clinical practice on lung cancer screening and education.  

Methods 
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 This was a three-month quality improvement (QI) project implementing the lung cancer screening 

tool (See Appendix C) into the electronic health record (EHR) at a primary care clinic, using a 

descriptive, non-experimental design to obtain both primary and secondary outcomes and additional 

process measures. A pre-education and post-intervention survey (see Appendix A) was used to assess the 

participating providers’ knowledge, attitude, and practices about lung cancer screening. 

Participants 

 A convenience sample of healthcare providers within the primary care clinic caring for patients 

between the ages of 50 to 80. Providers within the clinic included one nurse practitioner (NP), one 

physician assistant (PA), and two medical doctors (MDs). Exclusion criteria included any health care 

provider who worked with a limited contract and was not a regular employee of the primary care clinic.  

Measures  

Pre-intervention/Post-intervention Survey on Lung Cancer Screening 

 Data, for the pre-intervention and post-intervention survey, were obtained, with the providers 

answering four questions regarding knowledge, four questions regarding attitudes, and four questions 

regarding clinical practice, using a Likert scale. Pre-intervention and post-intervention scores were 

compared to determine if improvement occurred. 

Retrospective Chart Review on Smoking History Documentation and LDCT Referrals 

 A system change success was measured by evaluating the frequency of smoking history 

documentation and LDCT referrals three months prior and during the implementation of the lung cancer 

screening tool, by conducting a retrospective chart review. These chart reviews criteria included adults 

between the ages 50 to 80, seen in the primary clinic during this time frame with the ICD 10 diagnosis 

codes for F17.200 (nicotine dependence, unspecified), Z72.0 (tobacco use), and Z87.891(personal history 

of nicotine dependence).  

Procedures 

 This QI project was approved by the Institutional Review Board (IRB) at Catawba Valley 

Medical Center and Lenoir Rhyne University, Hickory, North Carolina, and by the IRB of Catawba 
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Valley Health System (CVHS). After obtaining IRB approval, several meetings were held with the 

Information Technologist (IT) and stakeholder to create and refine the lung cancer screening tool (see 

Appendix C) from the paper form currently used at this practice into the EHR (see Appendix B). Having 

this information easily accessible in the EHR can assist providers in identifying patients eligible for lung 

cancer screening.  

Pre-intervention/Post-intervention Survey on Lung Cancer Screening 

 A pre-intervention survey was created using Survey Monkey™ and sent via email to assess 

providers’ knowledge, attitude, and clinical practice on the importance of smoking history documentation 

and lung cancer screening (see Appendix A). The survey consisted of twelve questions and was further 

divided into four questions per category. A pre-recorded PowerPoint presentation was completed and 

emailed to all participants within the primary care clinic after completion of the pre-intervention survey. 

The presentation covered the importance of accurate smoking history documentation and guidelines for 

lung cancer screening. Detailed information and guidance on the use of the new lung cancer screening 

tool were provided. A post-intervention survey was provided after the three-month time frame to see if 

the providers’ knowledge, attitude, and clinical practice had a significant difference 

Retrospective Chart Review 

 The Information Technology Department generated reports for adults between the ages 50 to 80 

seen in the primary clinic three months prior and three months during implementation with ICD 10 

diagnosis codes for F17.200 (nicotine dependence, unspecified), Z72.0 (tobacco use), and Z87.891 

(personal history of nicotine dependence). A retrospective chart review was performed on the reports to 

quantify and determine if documentation of smoking history, including current smoker, former smoker, 

pack-years, years since cessation of smoking, and LDCT referrals improved. The data was then entered 

into an Excel document. The demographic data about the chart review subjects (e.g., age, gender, and 

race) were obtained without further identifying information. Statistical analysis was completed using the 

Intellectus © program. 

Data Analysis 



LUNG CANCER SCREENING  10 

 Descriptive statistics for pre-intervention and post-intervention retrospective chart reviews were 

calculated for the patient’s age, gender, and race. A Chi-square Test of Independence was conducted to 

determine if smoking history documentation and referrals for LDCT improved after providing education 

and implementing the lung cancer screening tool. A two-tailed Wilcoxon signed-rank test was conducted 

to determine whether pre-intervention or post-intervention surveys of providers’ knowledge, attitude, and 

clinical practice revealed a significant difference.  

Results 

 Summary statistics were calculated for each interval and ratio variable, and frequencies and 

percentages were calculated for each nominal variable split by Group. The pre-intervention average age 

of this sample (n = 91) was 70.01, with a range of 50 to 80, and a standard deviation of 10.66. The post-

intervention average age of this sample (n = 152) was 66.90, with a range of 50 to 80, and a standard 

deviation of 10.34. The most common race observed for pre-intervention was White (n = 83, 34.30%), 

and post-intervention was White (n = 135, 55.79%). The most frequently observed combination of gender 

pre-intervention was Female (n = 45, 18.60%), and post-intervention was Female (n = 79, 32.64%).  

Current Smoker Documentation 

 A Chi-square Test of Independence was conducted to examine whether there was a significant 

difference between pre-intervention and post-intervention of current smoker documentation. The results 

of the Chi-square test were not significant based on an alpha value of .05, χ2(1) = 0.44, p = .508, 

suggesting no significant difference between pre-intervention and post-intervention of current smoking 

documentation. 

Table 1 

Observed and Expected Frequencies 

  Current_Smoker_Documentation       

Group Yes No χ
2 df p 

Post 81[78.51] 71[73.49] 0.44 1 .508 
Pre 44[46.49] 46[43.51]       
Note. Values formatted as Observed[Expected]. 
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Former Smoker Documentation 

 A Chi-square Test of Independence was conducted to examine whether there was a significant 

difference between pre-intervention and post-intervention of former smoker documentation. The Chi-

square test results were significant based on an alpha value of .05, χ2(2) = 10.93, p = .004, suggesting a 

significant difference of former smoking documentation between pre-intervention and post-intervention. 

Table 2 

Observed and Expected Frequencies 

  Group       

Former_Smoker_Documentation Post Pre χ
2 df p 

n/a 81[78.51] 44[46.49] 10.93 2 .004 
Yes 68[64.69] 35[38.31]       
No 3[8.79] 11[5.21]       
Note. Values formatted as Observed[Expected]. 

 

Years of Smoking Cessation Documentation 

A Chi-square Test of Independence was conducted to examine whether there was a significant 

difference between pre-intervention and post-intervention years of smoking cessation documentation. The 

Chi-square test results were significant based on an alpha value of .05, χ2(2) = 63.93, p < .001, suggesting 

a significant difference of cessation of smoking documentation between pre-intervention and post-

intervention. 

Table 3 

Observed and Expected Frequencies 

  Group       

Years of Smoking Cessation Post Pre χ
2 df p 

n/a 81[80.10] 46[46.90] 63.93 2 < .001 
Yes 62[42.26] 5[24.74]       
No 9[29.64] 38[17.36]       
Note. Values formatted as Observed[Expected]. 

 

Pack Years Documentation 
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A Chi-square Test of Independence was conducted to examine whether there was a significant 

difference between pre-intervention and post-intervention of pack years documentation. The Chi-square 

test results were significant based on an alpha value of .05, χ2(1) = 4.28, p = .039, suggesting a significant 

difference of pack years documentation between pre-intervention and post-intervention. 

 

Table 4 

Observed and Expected Frequencies 

  Pack_Years_Documentation       

Group Yes No χ
2 df p 

Post 80[72.23] 72[79.77] 4.28 1 .039 
Pre 35[42.77] 55[47.23]       
Note. Values formatted as Observed[Expected]. 

 

LDCT Referrals 

A Chi-square Test of Independence was conducted to examine whether there was a significant 

difference between pre-intervention and post-intervention CT referrals. The Chi-square test was 

significant based on an alpha value of .05, χ2(1) = 21.39, p < .001, suggesting a significant difference of 

LDCT referrals between pre-intervention and post-intervention. 

Table 5 

Observed and Expected Frequencies 

  Referral_Placed_for_LDCT       

Group Yes No χ
2 df p 

Post 72[55.27] 80[96.73] 21.39 1 < .001 
Pre 16[32.73] 74[57.27]       
Note. Values formatted as Observed[Expected]. 

Survey Analysis 

A two-tailed Wilcoxon signed-rank test was conducted to examine whether there was a 

significant difference between the pre-intervention and post-intervention survey total scores. The results 

of the two-tailed Wilcoxon signed-rank test were not significant based on an alpha value of .05, V = 0.00, 
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z = -1.83, p = .068. This indicates that the differences between the pre-intervention and post-intervention 

total scores are explainable by random variation. 

Providers’ Knowledge 
 

A two-tailed Wilcoxon signed-rank test was conducted to examine whether providers' knowledge 

was significantly different between pre-intervention and post-intervention. The results of the two-tailed 

Wilcoxon signed-rank test were not significant based on an alpha value of .05, V = 0.00, z = -1.83, p = 

.068. This indicates that the differences between providers’ knowledge pre-intervention and post-

intervention are explainable by random variation. 

Providers’ Attitude 

A two-tailed Wilcoxon signed-rank test was conducted to examine whether there was a 

significant difference in providers’ attitudes between pre-intervention and post-intervention. results of the 

two-tailed Wilcoxon signed-rank test were not significant based on an alpha value of .05, V = 1.00, z = -

1.46, p = .144. This indicates that providers’ attitude between pre-intervention and post-intervention are 

explainable by random variation.  

Providers’ Practices 
 
 A two-tailed Wilcoxon signed-rank test was conducted to examine whether there was a 

significant difference in providers’ practices between pre-intervention and post-intervention. The results 

of the two-tailed Wilcoxon signed-rank test were not significant based on an alpha value of .05, V = 3.00, 

z = -0.73, p = .465. This indicates that the differences in providers’ attitudes between pre-intervention and 

post-intervention are explainable by random variation.  

Discussion 

 This quality improvement project aimed to improve lung cancer screening by improving the 

detailed smoking history documentation needed when determining eligibility for high-risk patients. This 

project focused on the deployment of the lung cancer screening tool into the electronic health record 

(EHR) over a three-month period. Recording an accurate smoking history in a standardized location 

would improve lung cancer screening (Li et al., 2018). Though the project did not reveal a significant 
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change in the documentation of current smoker, it did reveal a significant change in the documentation of 

former smoker, years since smoking cessation, pack years, and LDCT referrals. Overall, this project was 

effective in creating a system change for lung cancer screening by creating a standard tool for providers to 

utilize. 

 While providers routinely document smoking history in the EHR, the frequency and accuracy of 

additional smoking history such as years since smoking cessation and pack years are ambiguous (Cole et 

al., 2018). As smoking history documentation continues to be a challenge, this project can further provide 

valuable insights to improve this process. Further education on utilization of the screening tool or 

mandatory fields may continue to improve smoking history documentation and lung cancer screening. 

 The providers’ knowledge, attitude, and clinical practice did not change significantly from pre-

intervention to post-intervention. During the unfreezing stage of my project, the organization appeared 

ready for change, as evidenced by the physician’s openness to quality improvement projects. Later, 

during the post-intervention chart review, providers began to divert back to their old habits of 

documenting smoking history.  Facing many competing patient demands and lacking time to engage in 

couseling , many providers believed integrating an additional screening program could overload an 

already stressed primary care system (Hoffman et al., 2015). To improve providers’ knowledge, attitude, 

and clinical practice, additional education, and reminders on the importance of utilizing screening tool 

may be warranted to address these barriers before freezing the change. 

Ethical Considerations 

 This QI project was approved by the Institutional Review Board (IRB) at Catawba Valley 

Medical Center and Lenoir Rhyne University, Hickory, North Carolina. This project was an expedited 

review because human subjects had no risk. Confidentiality was maintained and protected during all 

phases of this project. The data collected avoided any patient identifiers and was organized and stored in 

an excel spreadsheet on a private drive on a computer at the site of implementation, which is password 

and firewall protected. All data were entered into the Intellectus® program for analysis which is password 
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protected. Following the completion of this project, all data recorded was secured on a password-

protected drive at the facility for a period of five years.  

Limitations 

 This QI project provided valuable information regarding the need to improve smoking history 

documentation and LDCT referrals, yet several limitations hindered the effectiveness of this study. This 

study was implemented at a single primary practice, limiting the sample size and generalizability. 

Incomplete participation by the providers was noted during the post-intervention chart reviews. The 

providers often did not utilize the screening tool provided or documented their findings in different 

locations. This made it very challenging to collect accurate data and likely led to low documentation rates 

among all fields surveyed. The short time frame under which the study was conducted was another major 

limitation to the effectiveness of the study, as the adaptation of new practices is certainly not going to 

happen overnight, especially during the heavy workload period under which the survey was conducted 

(staffing shortages and Covid-19). Research on screening tool adherence or mandatory fields is needed to 

improve lung cancer screening further.  

Conclusion 

 The U.S. Preventive Service Task Force recommends annual screening for lung cancer with 

LDCT in adults aged 50 to 80 years, who have a 20 pack-year smoking history and currently smoke or 

have quit within the past 15 years. However, the uptake of this screening process remains low (USPSTF, 

2021). Wider adherence to guidelines will require better documentation of smoking history for providers 

to determine if individuals are eligible (Li et al., 2018). Overall, this project demonstrated a significant 

improvement in smoking history documentation and lung cancer screening with an LDCT. Though 

smoking history documentation improved in some areas, the smoking history documentation rates are still 

well below ideal levels, demonstrating a need for further modifications such as mandatory fields for 

documentation. 

.  
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Appendix A 

Pre-Intervention Survey: Knowledge, Attitude, and Practices Survey 

Title of Study:  

Implementation of lung cancer screening risk assessment tool into the electronic health record (EHR) in a 

Primary Clinic: Aimed at improving smoking history documentation and identification of eligible patients 

for lung cancer screening with low dose computed tomography (LDCT). 

 

You are invited to participate in a research study. Your participation is needed to assess the current 

knowledge, attitudes, and practices on lung cancer screening and the importance of accurate 

documentation of smoking history. The purpose of this study is to improve the process of smoking history 

documentation and identification of eligible patients for lung cancer screening. These questions are to 

evaluate initial responses on the topic prior to implementation. You will be asked to complete pre-and 

post-intervention surveys.  

 

There will be no identifying factors attached to this survey. Surveys will be linked by an anonymous 

number only. When surveys are administered, you will be asked to create a unique ID number that should 

not consist of any personalized identifiers such as employee numbers. You will need to remember and 

provide this unique identifier the next time you complete this survey. All responses will remain 

anonymous. This survey is entirely voluntary, and you may opt out at any given time. 

 

The responses will be collected, organized in an excel spreadsheet, and stored by the principal 

investigator on a private drive at the site of implementation, which is password and firewall protected. 

Items will be stored for five years and then destroyed. 

 

For questions or concerns, please contact the principal investigator:  
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Erica May, BSN, RN-BC, Doctor of Nursing Practice Student at 828-228-3873; Erica.May@my.lr.ed 

Pre-Intervention Survey: Knowledge, Attitude, and Practices Survey 

Knowledge: 

1. On a scale of 1-6; with 1 being strongly disagree and 6 being strongly agree, I have knowledge of 
lung cancer screening? 
 

Strongly 
Disagree 

Disagree Somewhat 
Disagree 

Somewhat 
Agree 

Agree Strongly 
Agree 

1 2 3 4 5 6 
 

2. On a scale of 1-6; with 1 being strongly disagree and 6 being strongly agree, I have knowledge of 
what data to gather to accurately identify lung cancer screening candidates? 
 

Strongly 
Disagree 

Disagree Somewhat 
Disagree 

Somewhat 
Agree 

Agree Strongly 
Agree 

1 2 3 4 5 6 
 

3. On a scale of 1-6; with 1 being strongly disagree and 6 being strongly agree, I have knowledge of 
how to calculate a pack-year smoking history? 
 

Strongly 
Disagree 

Disagree Somewhat 
Disagree 

Somewhat 
Agree 

Agree Strongly 
Agree 

1 2 3 4 5 6 
 

4. On a scale of 1-6; with 1 being definitely not confident and 6 being confident, I am confident in 
my ability to document an accurate smoking history? 
 

Definitely 
Not 

Confident 

Not  
Confident 

Somewhat 
Not 

Confident 

Somewhat 
Confident 

Confident Definitely  
Confident 

1 2 3 4 5 6 
 

Attitudes: 
 

1. On a scale of 1-6; with 1 being extremely unimportant and 6 being extremely important; how 
important do you feel that lung cancer screening is? 
 

Extremely 
Unimportant 

Unimportant Somewhat 
Unimportant 

Somewhat 
Important 

Important Extremely 
Important 

1 2 3 4 5 6 
 

2. On a scale of 1-6; with 1 being strongly disagree and 6 being strongly agree; obtaining an 
accurate smoking history is beneficial for my patients. 
 

Strongly 
Disagree 

Disagree Somewhat 
Disagree 

Somewhat 
Agree 

Agree Strongly 
Agree 

1 2 3 4 5 6 
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3. On a scale of 1-6; with 1 being strongly disagree and 6 being strongly agree; I believe that 

accurately documenting smoking history, improves patients’ access to lung cancer screening? 
 

Strongly 
Disagree 

Disagree Somewhat 
Disagree 

Somewhat 
Agree 

Agree Strongly 
Agree 

1 2 3 4 5 6 
 

4. On a scale of 1-6; with 1 being strongly disagree and 6 being strongly agree; I believe attending 
educational in-service regarding accurate smoking history documentation and lung cancer 
screening is important? 
 

Strongly 
Disagree 

Disagree Somewhat 
Disagree 

Somewhat 
Agree 

Agree Strongly 
Agree 

1 2 3 4 5 6 
 

Practices: 
 

1. On a scale of 1-6; with 1 being strongly disagree and 6 being strongly agree; I am required to 
obtain and document an accurate patient smoking history. 
 
Strongly 
Disagree 

Disagree Somewhat 
Disagree 

Somewhat 
Agree 

Agree Strongly 
Agree 

1 2 3 4 5 6 
 

2. On a scale of 1-6; with 1 being strongly disagree and 6 being strongly agree; it is important 
for me to document an accurate smoking history, in order for the providers to identify 
candidates eligible for lung cancer screening. 
 
Strongly 
Disagree 

Disagree Somewhat 
Disagree 

Somewhat 
Agree 

Agree Strongly 
Agree 

1 2 3 4 5 6 
 

3. Obtaining an accurate smoking history including packs per year takes how much time? 
 
10 or > 
minutes 

8-10 minutes 5-7 
minutes 

3-4 
minutes 

1-2  
minutes 

<1 
minutes 

1 2 3 4 5 6 
 

4. On a scale of 1-6; with 1 being strongly disagree and 6 being strongly agree; it is important to 
determine the number of years smoked and the number of pack-per-day smoked in order for 
the providers to identify candidates eligible for lung cancer screening? 
 
Strongly 
Disagree 

Disagree Somewhat 
Disagree 

Somewhat 
Agree 

Agree Strongly 
Agree 

1 2 3 4 5 6 
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Post-Intervention Survey: Knowledge, Attitude, and Practices Survey 

Title of Study:  

Implementation of lung cancer screening risk assessment tool into the electronic health record (EHR) in a 

Primary Clinic: Aimed at improving smoking history documentation and identification of eligible patients 

for lung cancer screening with low dose computed tomography (LDCT). 

 

You are invited to participate in a research study. Your participation is needed to assess the current 

knowledge, attitudes, and practices on lung cancer screening and the importance of accurate 

documentation of smoking history. The purpose of this study is to improve the process of smoking history 

documentation and identification of eligible patients for lung cancer screening. These questions are to 

evaluate final responses on the topic after implementation. You should have completed the pre-

intervention survey questions three months prior to the post-intervention survey questions. 

 

There will be no identifying factors attached to this survey. Surveys will be linked by an anonymous 

number only. When pre-surveys were administered, you created a unique ID number that should not have 

consisted of any personalized identifiers such as employee number. You will need that ID number once 

again to complete this survey. All responses will remain anonymous. This survey is entirely voluntary, 

and you may opt out at any given time. 

 

The responses will be collected, organized in an excel spreadsheet, and stored by the principal 

investigator on a private drive at the site of implementation, which is password and firewall-protected. 

Items will be stored for five years and then destroyed. 

 

For questions or concerns, please contact the principal investigator:  

Erica May, BSN, RN-BC, Doctor of Nursing Practice Student at 828-228-3873; Erica. May@my.lr.edu 
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Post-Intervention Survey: Knowledge, Attitude, and Practices Survey 

Knowledge: 

5. On a scale of 1-6; with 1 being strongly disagree and 6 being strongly agree, I have knowledge of 
lung cancer screening? 
 

Strongly 
Disagree 

Disagree Somewhat 
Disagree 

Somewhat 
Agree 

Agree Strongly 
Agree 

1 2 3 4 5 6 
 

6. On a scale of 1-6; with 1 being strongly disagree and 6 being strongly agree, I have knowledge of 
what data to gather to accurately identify lung cancer screening candidates? 
 

Strongly 
Disagree 

Disagree Somewhat 
Disagree 

Somewhat 
Agree 

Agree Strongly 
Agree 

1 2 3 4 5 6 
 

7. On a scale of 1-6; with 1 being strongly disagree and 6 being strongly agree, I have knowledge of 
how to calculate a pack-year smoking history? 
 

Strongly 
Disagree 

Disagree Somewhat 
Disagree 

Somewhat 
Agree 

Agree Strongly 
Agree 

1 2 3 4 5 6 
 

8. On a scale of 1-6; with 1 being definitely not confident and 6 being confident, I am confident in 
my ability to document an accurate smoking history? 
 

Definitely 
Not 

Confident 

Not  
Confident 

Somewhat 
Not 

Confident 

Somewhat 
Confident 

Confident Definitely  
Confident 

1 2 3 4 5 6 
 

Attitudes: 
 

5. On a scale of 1-6; with 1 being extremely unimportant and 6 being extremely important; how 
important do you feel lung cancer screening is? 
 

Extremely 
Unimportant 

Unimportant Somewhat 
Unimportant 

Somewhat 
Important 

Important Extremely 
Important 

1 2 3 4 5 6 
 

6. On a scale of 1-6; with 1 being strongly disagree and 6 being strongly agree; obtaining an 
accurate smoking history is beneficial for my patients. 
 

Strongly 
Disagree 

Disagree Somewhat 
Disagree 

Somewhat 
Agree 

Agree Strongly 
Agree 

1 2 3 4 5 6 
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7. On a scale of 1-6; with 1 being strongly disagree and 6 being strongly agree; I believe that 
accurately documenting smoking history, improves patients’ access to lung cancer screening? 
 

Strongly 
Disagree 

Disagree Somewhat 
Disagree 

Somewhat 
Agree 

Agree Strongly 
Agree 

1 2 3 4 5 6 
 

8. On a scale of 1-6; with 1 being strongly disagree and 6 being strongly agree; I believe attending 
educational in-service regarding accurate smoking history documentation and lung cancer 
screening is important? 
 

Strongly 
Disagree 

Disagree Somewhat 
Disagree 

Somewhat 
Agree 

Agree Strongly 
Agree 

1 2 3 4 5 6 
 

Practices: 
 

5. On a scale of 1-6; with 1 being strongly disagree and 6 being strongly agree; I am required to 
obtain and document an accurate patient smoking history. 
 
Strongly 
Disagree 

Disagree Somewhat 
Disagree 

Somewhat 
Agree 

Agree Strongly 
Agree 

1 2 3 4 5 6 
 

6. On a scale of 1-6; with 1 being strongly disagree and 6 being strongly agree; it is important 
for me to document an accurate smoking history, for the providers to identify candidates 
eligible for lung cancer screening. 
 
Strongly 
Disagree 

Disagree Somewhat 
Disagree 

Somewhat 
Agree 

Agree Strongly 
Agree 

1 2 3 4 5 6 
 

7. Obtaining an accurate smoking history including packs per year takes how much time? 
 
10 or > 
minutes 

8-10 minutes 5-7 
minutes 

3-4 
minutes 

1-2  
minutes 

<1 
minutes 

1 2 3 4 5 6 
 

8. On a scale of 1-6; with 1 being strongly disagree and 6 being strongly agree, it is important to 
determine the numbers of years smoked, and the number of pack-per-day smoked for the 
providers to identify candidates eligible for lung cancer screening? 
 
Strongly 
Disagree 

Disagree Somewhat 
Disagree 

Somewhat 
Agree 

Agree Strongly 
Agree 

1 2 3 4 5 6 
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Appendix B 
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Appendix C 

Lung Cancer Screening with LDCT Template 

 


