
Proactive Recruitment Strategy for Patient Identification  
for Lung Cancer Screening

ABSTRACT
PURPOSE We assessed low-dose computed tomography (LDCT) screening for lung cancer 
using a proactive patient education/recruitment program.

METHODS We identified patients aged 55-80 years from a family medicine group. In the 
retrospective phase (March-August, 2019), patients were categorized as current/former/
never smokers, and screening eligibility was determined. Patients who underwent LDCT in 
the past year, along with outcomes, were documented. In the prospective phase (2020), 
patients in the same cohort who did not undergo LDCT were proactively contacted by a 
nurse navigator to discuss eligibility and prescreening. Eligible and willing patients were 
referred to their primary care physician.

RESULTS In the retrospective phase, of 451 current/former smokers, 184 (40.8%) were 
eligible for LDCT, 104 (23.1%) were ineligible, and 163 (36.1%) had an incomplete smok-
ing history. Of those eligible, 34 (18.5%) had LDCT ordered. In the prospective phase, 189 
(41.9%) were eligible for LDCT (150 [79.4%] of whom had no prior LDCT or diagnostic 
CT), 106 (23.5%) were ineligible, and 156 (34.6%) had an incomplete smoking history. The 
nurse navigator identified an additional 56/451 (12.4%) patients as eligible after contact-
ing patients with incomplete smoking history. In total, 206 patients (45.7%) were eligible, 
an increase of 37.3% compared with the retrospective phase (150). Of these, 122 (59.2%) 
verbally agreed to screening, 94 (45.6%) met with their physician, and 42 (20.4%) were 
prescribed LDCT.

CONCLUSIONS A proactive education/recruitment model increased eligible patients for 
LDCT by 37.3%. Proactive identification/education of patients desiring to pursue LDCT was 
59.2%. It is essential to identify strategies that will increase and deliver LDCT screening 
among eligible and willing patients.

Ann Fam Med 2023;21:119-124. https://doi.org/10.1370/afm.2905

INTRODUCTION

Lung cancer is the leading cause of cancer-related mortality and accounts for 
an estimated 22% of all cancer deaths.1 In 2011, the National Lung Screening 
Trial (NLST) showed a crucial 20% decrease in lung cancer mortality with 

annual low-dose computed tomography (LDCT) screening.2 The NLST prompted 
the US Preventive Services Task Force (USPSTF) in 2013 to recommend annual 
lung cancer screening with LDCT for adults aged 55-80 years with a ≥30 pack-
year smoking history and being a current smoker/having quit within the past 15 
years.3 The Centers for Medicare and Medicaid Services issued a national coverage 
determination in 2015 that provides Medicare coverage of screening for lung can-
cer with LDCT.4

Despite Medicare coverage, only 3.9% of eligible individuals reported LDCT 
screening in 2015 on the basis of National Health Interview Survey data,3 and the 
American College of Radiology Lung Cancer Screening Registry reported that 
only 2% of 7.6 million eligible individuals were screened in 2016.5 According to the 
American Lung Association, only 5.7% of high-risk individuals were screened for 
lung cancer nationally in 2020, indicating that screening rates remain consistently 
low.6 In comparison, 76.4% of women aged 50-74 years underwent mammography 
for breast cancer screening in 2019,7 and 73.5% of women aged 21-65 years under-
went cervical cancer screening in 2019.8

Possible reasons for lack of LDCT screening uptake include patient and clinician 
unfamiliarity with LDCT screening, lack of interest in smoking cessation, the stigma 

Sowmyanarayanan Thuppal, MD, 
PhD1,4

Jared R. Hendren, MD1

Joni Colle, RN, MSN1

Amit Sapra, MD2

Priyanka Bhandari, MD2

Rachel Rahman, MD2

Amanda Krus-Johnston, MD2

M. Rebecca Hoffman, MD, MSPH2

Nathalie Foray, MD3

Stephen Hazelrigg, MD1

Traves Crabtree, MD1

1Division of Cardiothoracic Surgery, Depart-
ment of Surgery, Southern Illinois School 
of Medicine, Springfield, Illinois
2Department of Family and Community Medi-
cine, Southern Illinois University School 
of Medicine, Springfield, Illinois
3Department of Pulmonology, Southern Illinois 
University School of Medicine, Springfield, 
Illinois
4Center for Clinical Research, Illinois University 
School of Medicine, Springfield, Illinois

Conflicts of interest: authors report none.

CORRESPONDING AUTHOR

Traves Crabtree
Division of Cardiothoracic Surgery, 
Department of Surgery
Southern Illinois School of Medicine
701 N First Street
PO Box 19638
Springfield, IL 62794-9638
tcrabtree53@siumed.edu

ANNALS OF FAMILY MEDICINE ✦ WWW.ANNFAMMED.ORG ✦ VOL. 21, NO. 2 ✦ MARCH/APRIL 2023

119

https://doi.org/10.1370/afm.2905
mailto:tcrabtree53@siumed.edu


PATIENT IDENTIFIC AT ION FOR LDC T

associated with smoking, and perception of a poor quality of 
life if lung cancer is detected. In addition, inadequate time 
and inadequate staffing to discuss LDCT screening have been 
shown to be barriers for primary care physicians (PCPs).9-12 
Another distinct aspect of LDCT screening that might affect 
screening rates is the additional time necessary to discuss 
the clinical significance of LDCT screening and the required 
smoking cessation counseling and referral to smoking cessa-
tion interventions that are part of shared decision making.

To help physicians identify eligible patients for screening, 
our program proposes to use a nurse navigator to proactively 
identify eligible patients for screening from the electronic 
medical record (EMR) and to contact patients directly to 
provide preliminary counseling and education on screening 
and smoking cessation. Patient navigation strategies have 
been used in cancer care and have been shown to improve 
screening rates and early diagnosis of disease.13-16 Studies 
have shown that patient navigation improves screening rates 
in underserved and vulnerable populations,17 and various 
navigation metrics have been proposed to assess the quality 
of navigation in lung cancer screening including screening 
rate, compliance with follow-up, time to treatment initiation, 
patient satisfaction, quality of life, biopsy complications, and 
cultural competency.18

The objective of the present study was to assess LDCT 
screening rates using a proactive recruitment strategy within 
a primary care practice, with the aim of identifying and con-
tacting eligible patients and to assist in education and pre-
counseling on LDCT screening and smoking cessation.

METHODS
This project was conducted in collaboration with the Depart-
ment of Family and Community Medicine (DFCM) as well as 
the Departments of Cardiothoracic Surgery and Pulmonol-
ogy and was funded by a research grant from the Simmons 
Cancer Institute at Southern Illinois University School of 
Medicine. For this pilot study, a group of 4 family medicine 
physicians working with the DFCM agreed to participate. 
The DFCM is a federally qualified health center that provides 
comprehensive primary care services to underserved commu-
nities in south-central Illinois. The data were collected from 
a cohort of patients who attended this facility; most are from 
rural areas. The project was conducted from March 2019 to 
August 2020 and was determined to be a nonhuman subjects 
project by the Springfield Committee for Research Involving 
Human Subjects. We generated a list of patients aged 55-80 
years from the patient pool of the 4 family medicine physi-
cians, and we conducted the study in 2 phases (retrospective 
and prospective).

For the retrospective phase, we reviewed EMRs from 
March to August 2019 for all patients aged 55-80 years who 
saw any of the 4 family medicine physicians, with the purpose 
of determining their smoking status. Each patient was then 
categorized to either the current/former smoker or never 

smoker group. For current/former smokers, smoking history 
was determined via chart review, and screening eligibility was 
determined per the 2013 USPSTF guidelines (current/former 
smokers who quit ≤15 years ago, ≥30 pack-year smoking his-
tory should receive screening computed tomography [CT]). 
The EMR was then reviewed for all patients eligible for 
LDCT screening to determine how many underwent LDCT 
in the past year (1 year before the data collection period) and 
the outcome of the screening.

The same group of current/former smokers was also 
used for the prospective phase. The nurse navigator identi-
fied patients who were eligible for screening in 2020 and 
determined how many had already undergone LDCT. The 
nurse navigator ensured that there was no overlap in the 
years of screening between the retrospective and prospec-
tive phases. If a patient had not undergone LDCT, the nurse 
navigator contacted them by telephone to provide informa-
tion about LDCT screening, discuss the importance of lung 
cancer screening, and to provide preliminary education on 
shared decision making and smoking cessation counseling. If 
a patient was inaccessible during the first attempt at contact, 
the navigator attempted to contact the patient up to 3 more 
times, and if still inaccessible, they were marked as non-
reachable. All eligible patients who were willing to undergo 
LDCT screening were referred to the office of their respec-
tive PCP for a formal shared decision-making clinic visit. The 
office followed up with eligible patients, and the physician 
discussed LDCT screening, including the risks and benefits, 
and prescribed LDCT if the patient was agreeable. The clinic 
followed up with eligible patients who completed LDCT 
screening to discuss the next course of action. If a patient 
declined LDCT screening, the reason was documented.

In addition to screening-eligible patients, the nurse navi-
gator contacted patients who had incomplete smoking history 
(pack-years) information in the EMR to determine if they 
qualified for LDCT screening. Any patient who was found to 
be eligible for LDCT screening after contact with the nurse 
navigator was counseled in the same manner as other screen-
ing-eligible patients. If a patient was agreeable to LDCT 
screening, the physician’s office followed up in the same man-
ner as described above.

RESULTS
A total of 738 patients aged 55-80 years were identified from 
the patient pool of the participating family medicine physi-
cians. For the retrospective phase, 451 (61.1%) patients were 
current/former smokers, and 287 (38.9%) were never smok-
ers and thus not eligible for LDCT screening (Figure 1). The 
median age of the current/former smokers was 61 years (inter-
quartile range [IQR] 58-66 years), 54.4% were female, 75% 
were White, 24% were Black, and 1.2% were categorized as 
other. Almost 99% were non-Hispanic or Latine. Approxi-
mately 34% were employed; however, employment status was 
unavailable for most (60.7%).
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Of the 451 current/former smokers, 163 (36.1%) did not 
have enough information in the EMR to calculate pack-years 
to determine LDCT eligibility, 104 (23.1%) were not eligible 
for LDCT screening on the basis of number of pack-years, 
and the remaining 184 (40.8%) were eligible for LDCT 
screening. Of the 184 eligible patients, 34 (18.5%) had LDCT 
ordered, 32 (17.4%) completed LDCT, and 10 (5.4%) had a 
lesion identified. The remaining 150 eligible patients did not 
undergo LDCT screening.

For the prospective phase (in 2020), of the 451 current/
former smokers, 189 (41.9%) were eligible for screening 
(Figure 2A). Compared with the retrospective phase, an addi-
tional 5 patients were eligible for screening on the basis of 
number of pack-years. Of the remaining patients, 106 (23.5%) 
were ineligible for screening (55 quit smoking >15 years ago, 
49 had a <30 pack-year smoking history, 2 were aged >80 
years). Of the 189 eligible patients, 22 (11.6%) had completed 
LDCT in the past year elsewhere, and 17 (9.0%) had a diag-
nostic chest CT in the past year, leaving 150 (79.4%) eligible 
for screening.

The remaining 156 (34.6%) patients did not have sufficient 
information in the EMR to calculate pack-years to determine 
LDCT eligibility (Figure 2A). Compared to the retrospective 
phase (n = 163), 7 patients had undergone LDCT elsewhere, 

and this information was documented in the medi-
cal records. All 156 patients were called by the nurse 
navigator to determine smoking history and screen-
ing eligibility. The nurse navigator identified an addi-
tional 56 (12.4% of 451) eligible patients. Overall, 206 
(150 + 56) of 451 patients (45.7%) were eligible for 
screening in the prospective phase. Compared with 
the retrospective phase (150), an additional 37.3% 
patients were identified to be eligible for LDCT with 
the help of the proactive recruitment initiative.

The nurse navigator called all 206 eligible patients 
to identify how many were agreeable to screening, 
and 122 (59.2%) verbally agreed, whereas 31 (15.0%) 
declined LDCT screening (Figure 2A). The most 
common reasons for declining LDCT included other 
health problems taking precedence (6), lack of trans-
portation (4), and lack of interest given no obvious 
lung complaints (3). There were additional outcomes 
resulting from the nurse navigator contacting all 206 
eligible patients. These included the identification of 
19 patients (9.2%) who had undergone LDCT with 
another clinician at the time of the telephone call, 
which was not documented in the medical records, 
14 (6.8%) who were deceased, 10 (4.9%) who were 
unreachable, and 3 (1.5%) who already had a con-
firmed diagnosis of lung cancer.

Regarding the overall 206 eligible patients, 94 
(45.6%) met with their PCP, 42 (20.4%) were pre-
scribed LDCT, 32 (15.5%) completed LDCT, and 10 
(4.9%) did not complete LDCT (Figure 2B). A nodule 
was identified in 17 (8.3%) patients, and 2 (1.0%) 

received a confirmed diagnosis of squamous cell carcinoma. 
The radiologist recommended follow-up CT for the other 15 
patients at different time intervals over the next year. The 
reasons for not placing an order included 35 for an unknown 
reason and 15 for other medical issues taking precedence; 2 
patients declined.

Based on new USPSTF criteria, which were released in 
2021 (recommending LDCT screening for adults aged 50-80 
years who have a 20 pack-year smoking history and cur-
rently smoke or quit within the past 15 years), we identified 
an additional 17 patients eligible for LDCT, which is an 8.2% 
increase in eligible candidates compared with the old criteria.

DISCUSSION
With the help of our nurse navigator–driven recruitment 
strategy, an additional 37.3% of the initial cohort of patients 
were identified to be eligible for LDCT screening. A total 
of 59.2% of eligible patients agreed to come to the clinic 
visit for shared decision making, and 45.6% met with their 
physician. Comparing assessments without and with the 
nurse navigator–driven recruitment strategy, the percentage 
of LDCTs ordered was 18.5% and 20.4%, respectively, the 
percentage of LDCTs completed was 17.4% and 15.5%, and 

Figure 1. Retrospective assessment of patients for LDCT 
screening.

LDCT = low-dose computed tomography.

738 Total patients

32 (17.4%) Eligible and completed LDCT

 10 (5.4%) Eligible patients with lesion

 22 (12%) Eligible patients without lesion

2 (1.1%) Eligible and declined LDCT

34 (18.5) Eligible with LDCT order

150 (81.5%) Eligible but not screened

184 (40.8%) Eligible for LDCT

451 Current/former smokers

287 Never smokers

163  (36.1%) Insuf� cient smoking history 

104  (23.1%) Ineligible for LDCT

 49 <30 Pack-years smoking history

 55 Quit smoking ≥15 years ago
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the percentage of lesions identified requiring follow-up inves-
tigation was 5.4% and 8.3%. The nurse navigator was able to 
identify a greater proportion of eligible individuals for LDCT 
at the prescreening level. Though the nurse navigator was not 
directly involved in scheduling the clinic visit or prescribing 
LDCT, there was a 70% increase in the number of lesions 
identified in the prospective phase.

In this study, the percentage of patients requiring follow-
up evaluation increased from 5.4% to 8.3% 
with the nurse navigator. In the NLST 
study, the percentage was 12.8%. Our 
recruitment initiative used a nurse naviga-
tor only for prescreening and identification 
of eligible patients and was able to identify 
an additional 12.4% of the 451 patients. 
Other studies using the Lung CT Screen-
ing Reporting and Data System (Lung-
RADS) criteria and engaging a navigator 
for the entire screening process showed 
that 20% of patients required follow-up 
for lesions,17-19 but those studies were per-
formed with a more targeted vulnerable 
population (Veterans Health Administra-
tion study and smokers in community 
health centers) compared to the NLST 
study and the present study. Engaging 
the nurse navigator for the entire screen-
ing process, from patient identification to 
follow-up appointments, might improve the 
number of patients requiring follow-up for 
lesions in our setting. The present study 
was conducted in a federally qualified 
health center that serves most of the rural 
population in south-central Illinois. The 
proportion of current/former smokers was 
61% in this cohort compared with 14.5% in 
the whole of Illinois in 2019.20 The results 
of our study reiterate the need for identify-
ing strategies to decrease smoking burden 
and providing lung cancer screening in 
rural regions with a high prevalence of 
cigarette smoking.

Several barriers have been reported 
in the literature that influence LDCT 
uptake by eligible patients. These include 
transportation, cost, existing comorbidi-
ties, caregiver availability, and fear of the 
results.10 Physician-perceived barriers 
include uncertainty regarding the benefit 
of LDCT screening, false-positive results, 
insurance coverage, cost-effectiveness, 
unfamiliarity with LDCT screening, and 
inadequate physician time and staffing to 
discuss screening.9,21,22 In our cohort and 
on the basis of patient response, the most 

common barriers to screening were other health conditions 
taking precedence over screening, lack of transportation, 
and lack of interest in screening given no current lung symp-
toms. With the help of the prescreening consultation with 
the nurse navigator, nearly 60% of eligible patients verbally 
agreed to LDCT screening, of whom 45.6% actually met 
with their PCP to discuss screening. This might suggest that 
there is a willingness to undergo LDCT screening, and more 

Figure 2. Prospective proactive patient identification/education guided by 
nurse navigator for LDCT screening.

continues

COVID-19 = coronavirus disease 2019; CT = computed tomography; LDCT = low-dose computed tomography; 
PCP = primary care physician.

A. Patient eligibility assessment

189 (41.9%) Eligible for LDCT

 22 (11.6%) Eligible already had LDCT

 17 (9.0%) Eligible had diagnostic CT

 150 (79.4%) Eligible not screened

156 (34.6%) Insuf� cient smoking history

 56/451  (12.4%) Eligible for LDCT 
after patient contact

106 (23.5%) Not eligible for LDCT

 49  <30 Pack-year smoking history

 55 Quit smoking >15 years ago

 2 Aged >80 years

451 Current/former smokers

31 (15.0%) Eligible declined LDCT

 6 Other health problem

 4 Transportation

 3 No lung symptoms

 3 Lack of time

 3 Not wanting to know results

 3 COVID-19

 9 Other reasons

19 (9.2%) Eligible already had LDCT

14 (6.8%) Eligible deceased

20 (9.7%) Eligible other reasons for no LDCT

 10 No answer

 6 Had diagnostic CT

 3 Diagnosed lung cancer

 1 In comfort care

122 (59.2%) Eligible agreed to LDCT

206 (45.7%) Eligible for LDCT
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individuals might comply with screening, provided that bar-
riers associated with clinic visits and shared decision making 
are addressed. 

The prospective phase of the present study was con-
ducted during the coronavirus disease 2019 (COVID-19) 
pandemic, which might have been an additional contributor 
to decreased LDCT prescriptions provided by physicians and 
other health problems taking precedence over LDCT screen-
ing. During the COVID-19 pandemic, there was a significant 
increase in the use of telehealth for patient care. Telehealth 
has helped patients by resolving issues such as transporta-
tion barriers, time away from work, and the necessity of a 
caregiver to travel along, and more importantly has helped 
expand health care to rural, underserved regions. Telemedi-
cine (video and/or telephone assisted) along with the help of 
the type of program described here can proactively identify 
eligible and willing patients, provide smoking cessation coun-
seling, and help in shared decision making, ultimately increas-
ing the use of LDCT screening. Another potential barrier is 
the lack of smoking details in the EMRs required to calculate 
pack-years and assess screening eligibility. In our cohort, 

36.1% did not have adequately documented smoking history 
in the medical records system to determine LDCT screening 
eligibility. Additional training and better documentation of 
smoking history in the EMR system and sharing screening 
records across EMR platforms could decrease health service 
redundancies and inefficiencies as well as decrease the burden 
on health care clinicians.

Program sustainability using nurse navigators is an 
important issue, especially with no standard payment struc-
tures for additional navigators.23 Several studies of breast 
cancer and colorectal cancer have shown that the use of 
patient navigators is cost-effective, with increased uptake of 
cancer screening, adherence to yearly screening, and timely 
diagnosis, treatment, and follow-up.24 There are very few 
studies assessing the cost-effectiveness of the use of naviga-
tors for lung cancer screening, and the results are incon-
clusive.25,26 A single study of Medicare capitated payment 
beneficiaries showed cost-effectiveness of a patient navigator 
model; however, additional evaluation is needed to deter-
mine if navigator programs are cost-effective in lung cancer 
screening in other clinical settings.27 Although we used a 
nurse navigator only for identifying eligible patients and for 
prescreening, we did find a marked increase in the number 
of patients willing to undergo screening, with minimal fund-
ing. Our results suggest that lung cancer screening programs 
with a proactive recruitment strategy and telehealth can 
increase the number of LDCT screenings among high-risk 
eligible individuals. 

Future lung cancer screening initiatives with this nurse 
navigator recruitment strategy will be beneficial in identify-
ing eligible patients, providing counseling and shared deci-
sion making, scheduling CT screens, reviewing results with 
patients, and making appropriate referrals for management of 
any identified pulmonary disease and for follow-up screening. 
Future studies evaluating the sustainability and cost-effective-
ness of such programs are essential.
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