
Patient navigation for lung cancer screening in an urban safety-
net system: Protocol for a pragmatic randomized clinical trial

David E. Gerbera,b,c,i,*, Heidi A. Hamannd,i, Noel O. Santinie, Suhny Abbaraf, Hsienchang 
Chiug,h, Molly McGuirei, Lisa Quirki, Hong Zhuc,i, Simon J. Craddock Leec,i

aDivision of Hematology-Oncology, Department of Internal Medicine, UT Southwestern Medical 
Center, Dallas, TX, USA

bMedical Oncology Clinic, Parkland Health and Hospital System, Dallas, TX, USA

cHarold C. Simmons Comprehensive Cancer Center, UT Southwestern Medical Center, Dallas, 
TX, USA

dDepartments of Psychology and Family and Community Medicine, University of Arizona, Tucson, 
AZ, USA

eAmbulatory Services, Parkland Health and Hospital System, Dallas, TX, USA

fDepartments of Radiology, UT Southwestern Medical Center, Parkland Health and Hospital 
System, Dallas, TX, USA

gDivision of Pulmonary Medicine, Department of Internal Medicine, UT Southwestern Medical 
Center, Dallas, TX, USA

hLung Diagnostics Clinic, Parkland Health and Hospital System, Dallas, TX, USA

iDepartment of Clinical Sciences, UT Southwestern Medical Center, Dallas, TX, USA

Abstract

The National Lung Screening Trial demonstrated improved lung cancer mortality with annual low-

dose computed tomography (CT) screening, leading to lung cancer screening endorsement by the 

United States Preventive Services Task Force and coverage by the Centers for Medicare and 

*Corresponding author at: Division of Hematology-Oncology, Harold C. Simmons Comprehensive Cancer Center, University of Texas 
Southwestern Medical Center, 5323 Harry Hines Blvd., Mail Code 8852, Dallas, TX 75390-8852, USA., 
david.gerber@UTSouthwestern.edu (D.E. Gerber).
Authors’ contributions
All authors made substantial contributions to conception of the study and drafting of the manuscript. They have reviewed and 
approved this submission and agree to be held accountable for all aspects of the work.

Competing interests
The authors declare no competing interests.

Ethics approval and consent to participate
This study was approved by the University of Texas Southwestern Institutional Review Board (#122015–046). Informed consent is 
required for participation. IRB approval includes waiver of documentation of consent because research participant interactions occur 
by telephone.

Consent to publish
Consent to publish de-identified information is included in the verbal informed consent process. However, no data is being published 
at this time.

Availability of data and materials
Not applicable.

HHS Public Access
Author manuscript
Contemp Clin Trials. Author manuscript; available in PMC 2020 March 12.

Published in final edited form as:
Contemp Clin Trials. 2017 September ; 60: 78–85. doi:10.1016/j.cct.2017.07.003.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Medicaid. Adherence to annual CT screens in that trial was 95%, which may not be representative 

of real-world, particularly medically underserved populations. This pragmatic trial will determine 

the effect of patient-focused, telephone-based patient navigation on adherence to CT-based lung 

cancer screening in an urban safety-net population. 340 adults who meet standard eligibility for 

lung cancer screening (age 55–77 years, smoking history ≥ 30 pack-years, quit within 15 years if 

former smoker) are referred through an electronic medical record-based order by physicians in 

community- and hospital-based primary care settings within the Parkland Health and Hospital 

System in Dallas County, Texas. Eligible patients are randomized to usual care or patient 

navigation, which addresses adherence, patient-reported barriers, smoking cessation, and psycho-

social concerns related to screening completion. Patients complete surveys and semi-structured 

interviews at baseline, 6-month, and 18-month follow-ups to assess attitudes toward screening. 

The primary endpoint of this pragmatic trial is adherence to three sequential, prospectively defined 

steps in the screening protocol. Secondary endpoints include self-reported tobacco use and other 

patient-reported outcomes. Results will provide real-world insight into the impact of patient 

navigation on adherence to CT-based lung cancer screening in a medically underserved 

population. This study was registered with the NIH ClinicalTrials.gov database (NCT02758054) 

on April 26, 2016.

Keywords

Adherence; Lung cancer screening; Navigation; Patient reported outcomes; Pragmatic trial; 
Smoking cessation

1. Introduction

Lung cancer remains the leading cause of cancer death for both men and women in the 

United States [1]. While advanced patient age and comorbidities contribute, it is late stage at 

diagnosis that primarily drives these poor outcomes. Only one-third of patients present with 

localized, potentially resectable disease [2]. Despite considerable advances in molecular 

diagnostics, targeted therapy, and immunotherapy, outcomes for patients with advanced 

disease remain poor, with 5-year survival rates under 5%. Lung cancer also has a 

disproportionate burden among racial minorities and socioeconomically disadvantaged 

populations, who experience later-stage diagnoses and higher mortality rates [3–5].

The potential benefit of lung cancer screening has only been realized in recent years. The 

National Lung Screening Trial (NLST) randomized > 50,000 high-risk individuals to annual 

CXR or annual low-dose chest computed tomography (CT). The trial met its primary 

endpoint, demonstrating a 20% reduction in lung cancer mortality, as well as a 6.7% 

reduction in all-cause mortality, in the low-dose CT arm [6]. These results compare 

favorably with other established cancer screening platforms. In the NLST, the number 

needed to screen (NNS) to prevent one lung cancer death was 320, compared to 780 for 

mammography, 1140 for Pap smears, 1250 for fecal occult blood testing, and 850 for 

sigmoidoscopy [7–11].

Annual CT-based lung cancer screening has been endorsed by the US Preventive Services 

Task Force, is now a covered benefit of Medicare, and is well underway in clinical settings 
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across the US [12]. Nevertheless, feasibility and effectiveness of lung cancer screening in the 

broader population remain critical questions [13]. CT-based lung cancer screening represents 

a complex clinical undertaking [14]. In the NLST, approximately 40% of patients had 

“positive” screens that triggered a cascade of complex follow-up steps [6]. Adherence to 

annual CT screens was 95% over the course of the study, a rate that may not be 

representative of real-world, particularly medically underserved populations [15]. Compared 

to the comparable U.S. population, NLST participants were more likely to be white, former 

(rather than current) smokers, have higher education levels, and have higher socioeconomic 

status [16]—characteristics associated with participation in and adherence to cancer 

screening [17–20].

For other malignancies, including breast, colorectal and cervical cancer, patient navigation is 

associated with improved adherence to screening processes. Its greatest impact occurs 

among underserved populations. Navigation also improves psychosocial and behavioral 

outcomes, as well as satisfaction with care, in at-risk populations [21,22]. For lung cancer 

screening, navigation also provides an opportunity to capitalize on a “teachable moment” for 

smoking cessation efforts, including harnessing patient motivation, providing resources, and 

referring patients to empirically supported cessation programs [23–26].

We therefore designed a pragmatic randomized controlled trial to determine the impact of 

patient navigation on completion of the lung cancer screening process for medically 

underserved populations. Aim 1 of this study is to compare rates of completion for clinically 

recommended steps in the lung cancer screening process between patients randomized to the 

navigation intervention versus patients who receive usual care. Secondary aims include 

comparing group differences in patient-reported outcomes, and exploring whether 

differences seen in rates of completion of screening steps, patient-reported outcomes, and 

tobacco use are moderated by patient attitudes and beliefs.

2. Methods/design

2.1. Study setting and recruitment

Parkland Health and Hospital System (Parkland) is the integrated safety-net health system 

for Dallas County, Texas, providing care for more than one million under- and uninsured 

county residents through a central, 982-bed tertiary care hospital, specialty clinics, and 12 

community-based primary care clinics [27,28]. These neighborhood-based clinics provide 

critical outreach for Dallas County, which is the 9th largest and one of the most ethnically 

diverse counties in the country (39.5% Hispanic, 34.4% white, and 20.8% African 

American). This diverse but highly vulnerable population has substantial risk factors for 

lung cancer. Parkland has an enterprise-wide EMR system (EPIC; Verona, WI) that allows 

electronic tracking of a wide array of patient characteristics and outcomes. Consistent with 

more substantial smoking histories, more advanced-stage diagnoses, and higher lung cancer-

related mortality among racial minorities and lower socioeconomic status individuals, 

Parkland patients experience a disproportionate lung cancer burden and could receive 

maximal benefit from an effective lung screening protocol [3,5,29].
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Usual care at Parkland is system-wide; however, the process is largely opportunistic, with 

separate clinic structures for screening and follow-up, and lacks systematic measures to 

ensure appointment scheduling and receipt of care. Screening results are communicated to 

the referring physician. Providers have the option of referring patients with radiographic 

abnormalities suspicious for lung cancer to a central Lung Diagnostics Clinic staffed by 

Pulmonary Medicine physicians. Patients diagnosed with lung cancer are referred to thoracic 

surgery, radiation oncology, and/or medical oncology clinics.

2.2. Participant selection & eligibility

Study participants will be comprised of Parkland patients in primary care who have received 

a physician’s order in their EMR for a low-dose CT for lung cancer screening purposes. 

Physician completion of the EMR order set for lung cancer screening is possible only if 

patient age and smoking history (direct EMR extraction, as provided by the ordering 

clinician) meet eligibility criteria.1 Referred patients are permitted to take part in 

concomitant care; no interventions will be prohibited during the trial, per SPIRIT guidelines 

[30].

2.3. Screening and recruitment of participants

Recruitment, intervention delivery, and study data collection will be conducted through a 

study-specific, interactive research database, populated with weekly EMR data of patients 

who have received physician referrals for low-dose CT screening. Bilingual study staff will 

use the database interface to access patient participants’ contact and appointment 

information as scheduled by Parkland clinics and/or the patient, and to administer research 

telephone surveys and interviews. Integrating data updates from EMR extraction reports, our 

system will also flag patients with missed appointments, enabling navigators to conduct 

timely follow-up to prompt participants to re-schedule missed clinic/procedure visits (see 

Intervention).

Study staff will call to confirm study eligibility, explain the study and invite patients to 

participate. Patients who are referred will be excluded from the study only if they do not 

speak English or Spanish. Verbal informed consent for randomization and data collection, 

with HIPAA authorization, will be documented, per IRB approval. Verbal instead of written 

consent will be obtained since all patient interactions take place over the telephone. The 

Parkland primary care clinics provide access to a patient population that exceeds our sample 

size several-fold. Patients who consent to participate will be randomized 1:1 to either (1) 

Usual Care (n = 170) and (2) Usual Care plus telephone-based Navigation Intervention (n = 

170; see Fig. 1).

Patients are invited to complete the Baseline survey (in either English or Spanish) during this 

telephone call, and can discontinue participation at any time. Study staff will make up to 

four call attempts (day, evening, weekend) to reach patients prior to the scheduled CT 

appointment. Survey administration will be integrated in the study database, using REDCap 

1Per Parkland standard of care, the patient must be deemed “high-risk” according to the USPSTF, whose criteria include between the 
ages of 55 and 77, ≥30 pack-year smoking history, and if former smoker they must have quit in the last fifteen years.
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software [31]. Participants in both arms are asked to complete surveys at baseline, 6 months, 

and 18 months via telephone with a bilingual research assistant. A subset of patients (n = 48; 

at 2 time points, 12 per arm) are also recruited to participate in semi-structured qualitative 

interviews about the navigation experience in the month following each of the post-baseline 

quantitative assessments. Participants who complete surveys and/or interviews will receive 

appropriate gift card incentives for their time and effort.

2.4. Baseline survey

Before the initial LDCT scan, study staff will collect baseline demographic, smoking, and 

health literacy [32] information for each enrolled study participant (see Table 1).

2.5. Patient navigation intervention

Our study database will incorporate an algorithm-driven, computer-assisted navigation 

guide, adapted from our prior Cancer Prevention and Research Institute of Texas (CPRIT)-

funded studies of other modalities (breast cancer screening; PP120097) and the NCI-funded 

Parkland-UTSW PROSPR Center (colorectal and cervical cancer screening; 

1U54CA163308).

Patient navigators are bilingual professional research staff members, not from the study 

population, with experience working with diverse, medically-underserved communities, who 

will provide a “barrier-focused” intervention [21,33] in a proactive and culturally-

appropriate manner. Navigators help participants randomized to the intervention (n = 170) 

following enrollment to assess, plan, and facilitate each step in the CT screening process 

through regular telephone contact (Fig. 1). Navigators work individually with study 

participants by telephone to educate, motivate and empower participants to traverse the 

county integrated health system, specifically across the lung cancer screening continuum at 

Parkland. Navigators are trained using an abbreviated curriculum (~20 h) adapted from the 

George Washington Cancer Institute’s Center for the Advancement of Cancer Survivorship, 

Navigation & Policy [34]. They receive supplemental training on behavioral aspects of lung 

cancer screening, especially smoking cessation and modalities, as well as patient resources 

specific to the Parkland system. All navigator activities are protocolized; a procedure manual 

was generated to ensure consistency and to provide a reference resource to assist in 

operationalization.

The navigators do not access the patient EMR directly, but undertake the navigation protocol 

using the interactive study database. The navigators systematically initiate outreach calls, 

encouraging participation in the screening process. During these outreach calls, the study 

database prompts scripted queries appropriate to each stage of the referral and follow-up 

process. The navigators use motivational interviewing techniques [35–37] to ask about the 

patient’s status in the care continuum and interest in smoking cessation. They encourage 

patients to make and keep appointments, and inquire about any challenges to appointment 

adherence. The navigators track their assigned patients and document their interventions, 

and patient responses, in the study database.

As appointments are scheduled, the navigators initiate reminder calls 2–3 days in advance 

and iterate the importance of completing a lung scan, then of adhering to provider-scheduled 
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follow-up appointments, as reflected by clinic orders in the EMR. The navigators address 

further concerns participants may have about getting a lung scan and/or follow-up 

procedures by referring patients back to the primary care physician for medical concerns 

about the lung screen, and to the lung diagnostic specialty clinic for medical concerns about 

diagnostic follow-up [38–40]. Further, 72 h to 1 week following scheduled appointments, 

the navigators call patient participants to confirm appointment was or was not kept and 

related procedures completed.

In addition to appointments prompts and reminders, the study database prompts patient 

navigators with scripted information about discussion of screening results, hints and 

reminders to facilitate participant communication with physicians. Navigators systematically 

address patient-reported barriers to completing the screening and follow-up process. The 

navigators assess why that was the case and engage participants in problem-solving, making 

a plan to address these issues going forward. Navigators also address important psychosocial 

(e.g., coping with indeterminate or abnormal results) and behavioral (e.g., motivation and 

self-efficacy) aspects of the screening process [15]. Navigators engage participants in 

discussion of smoking cessation, per individual smoking status, provide evidence-based 

print materials, the Texas Tobacco Quitline number, and referrals to the Parkland Smoking 

Cessation clinic, and encourage patients in quit attempts, reiterating the importance of 

addressing smoking cessation with their primary care team.

2.6. Primary endpoint

Our primary endpoint for Aim 1 is completion of the first three consecutive steps in the 

screening algorithm (see Fig. 2). We have selected this endpoint capturing the screening 

process because (1) a single normal chest CT scan does not rule out development of lung 

cancer (there was significant incidence of lung cancer in Years 2 and 3 of the NLST) and (2) 

an abnormal chest CT scan inherently requires subsequent evaluation. For participants with 

“normal” (“low-suspicion” in Fig. 2) CT scans (≥60%, based on NLST), this endpoint 

includes the three yearly chest CT scans over a two-year period. For annual CT screens, 

criteria for adherence is based on those employed in prior population studies of cancer 

screening modalities [41]. For participants with “positive” (“indeterminate” and “high 

suspicion” in Fig. 2) scans, the endpoint may include initial CT scan, short-interval repeat 

CT scan, PET, biopsy, and possibly treatment. At Parkland, low-dose chest CT reports 

include imaging findings, impression, and specific recommendations following the Lung-

RADS system (analogous to BiRADS for mammography) [42,43]. For the primary endpoint, 

ancillary studies (e.g., pulmonary function tests for assessment of fitness for resection, brain 

MRI for clinical staging) and clinic visits are not considered algorithm steps, although all of 

these are captured by EMR abstraction for subanalyses. All information about completion of 

algorithm steps is accessed from the patient’s Parkland EMR. The study team audits a 

random sample of patient outcome variables. As part of the consent process, participants 

provide permission for medical record access for these variables.

2.7. Secondary endpoints

Aim 2 of this trial elucidates group differences in patient-reported outcomes (satisfaction 

with care, psychosocial distress, and smoking cessation) of the CT-based lung cancer 
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screening experience using both quantitative and qualitative methodologies. Quantitatively, 

we will compare groups on pre- (baseline) to post- (6- and 18-month) screen changes in 

patient-reported outcomes.

Fig. 1 shows the timing of patient-reported outcomes assessments. All study participants, 

regardless of adherence to CT screens, are asked to complete telephone-based surveys 

focused on these outcomes at (a) baseline [prior to first CT scan], (b) 6 months post-

baseline, and (c) 18 months post-baseline. These timeframes were chosen to capture pre- and 

post-screening timeframes for most participants while also allowing sufficient time to 

analyze these data in the 36-month timeframe of the study period. Each survey takes 20–30 

min. Table 1 details the content of questionnaires to assess between-group differences in 

patient-reported outcomes. Brief, well-validated measures used in other studies of cancer 

control are assessed: (1) psychosocial distress (Patient Health Questionnaire [PHQ]-8, 

Generalized Anxiety Disorder [GAD]-7 scale) [44–47], (2) satisfaction with care (Patient 

Satisfaction with Navigation-Logistics [PSN-L] [48]), (3) self-reported tobacco use (NLST 

smoking-related items [6]), (4) patient involvement in care (PICS) [49], and (5) decision 

regret (Decision Regret Scale) [50]. Survey items are available in either English or Spanish. 

Items that did not already have validated Spanish translations were evaluated for conceptual 

equivalency through the UTSW Language Validation Resource.

Qualitatively, we are conducting semi-structured interviews with a subsample of research 

participants drawn from each survey wave (6- and 18-month) to complete interviews (12 

patients per time-point; 12 patients per arm, n = 48) stratified by arm. Interviews assess 

experiences of CT-based lung screening and its broader effects on attitudes toward 

screening, diagnosis, treatment, care quality, quality of life, competing demands/structural 

barriers to access, and health behaviors. Bilingual staff will randomly invite 24 patients 

within one month. Study team members with expertise in psychometric and qualitative 

methods (HAH, SJCL) developed interview guides and provide training and supervision to 

the research team in conducting patient interviews.

2.8. Exploratory endpoints

Aim 3 is an exploratory aim to investigate whether navigation intervention effects (screening 

adherence; patient-reported outcomes) are moderated by theory-based patient attitudes and 

beliefs. These potential moderators are measured by the Lung Cancer Screening Belief 

Scale, a newly validated measure of attitudes and beliefs specific to lung cancer screening 

(see Table 1) [51]. This measure incorporates items assessing (a) perceived severity of lung 

cancer; (b) perceived susceptibility to lung cancer; (c) perceived benefits and barriers to 

screening; and (d) self-efficacy.

2.9. Randomization to intervention

Following completion of the baseline survey, patients are randomized (1:1 ratio) to the 

Patient Navigation Intervention or Usual Care (n = 170 per arm). Randomization is 

facilitated through a computer algorithm and is stratified by gender and smoking status 

(current vs. former). Within each stratum (combination of gender and smoking status), 

participants are randomized 1:1 to the two study arms. We developed a randomization list of 
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0 (Usual Care) and 1 (Patient Navigation) generated from a Bernoulli distribution with 

probability of 0.5; within each stratum (Female, current smoker; Female, former smoker; 

Male, current smoker; Male, former smoker), each consecutive patient enrolled receives the 

next treatment assignment on the list, until the target enrollment of 170 patients in each 

study arm is achieved. We are not cluster randomizing because the intervention is delivered 

directly to the patient. Furthermore, the likelihood of contamination is quite low; the 340 

patients in our study will be diluted at all levels of care (primary care, radiology department, 

lung diagnostics clinic, other specialty clinics) by a much larger number of individuals not 

undergoing lung cancer screening.

2.10. Analysis of primary endpoint and sample size justification

We expect that 25% of the Usual Care group and 43% of the Navigation group will complete 

three steps of the lung cancer screening process. These adherence rates are consistent with 

other multi-step screening in similar populations [52–54]. The anticipated intervention effect 

is based on 32%–245% rates of increase in cancer screening seen in other medically 

underserved populations [53,55]. Given the wide variability in study outcomes and lack of 

data specific to lung cancer screening, we conservatively estimate 72% relative and 18% 

absolute increase in completion of three screening process steps in the Navigation group.

Patients are divided into two strata based on the screening outcome: Stratum 1 for patients 

with no abnormal screening results, and Stratum 2 for patients with at least one abnormal 

(“positive”) result. We assume that the ratio comparing the number of patients in Stratum 1 

to that in Stratum 2 is 3:2 (based on NLST, in which approximately 40% of patients had ≥1 

abnormal screen [6]). We are testing whether there is a significant difference in aggregate 

completion rates between two intervention groups, across the two strata. Within each 

stratum, we expect that 25% of the Usual Care group and 43% of the Navigation group will 

complete three steps of the lung cancer screening process. A sample size of 292 subjects will 

provide 90% power to detect the difference of 18% in completion rates between the two 

intervention groups (odds ratio of 2.26), controlling for the screening outcome, based on the 

Cochran-Mantel-Haenszel test with a 0.05 two-sided significant level. Adding 15% for 

withdrawal of consent or enrollment of ineligible subjects, our total sample size is 340.

Data will be analyzed using intent-to-treat (ITT) analysis. Missing values will be imputed 

using appropriate techniques after a careful examination of blinded data sets. For Aim 1, 

summary statistics for patient characteristics (listed in Table 1) will be reported using means 

and standard deviations for continuous variables and using counts and percentages for 

discrete variables. The percentage of screening completion and 95% confidence interval will 

be reported for each intervention group. The Cochran-Mantel-Haenszel test will be 

performed to assess whether there is an association between intervention and screening 

completion, controlling for the screening outcome. Mixed univariable and multivariable 

logistic regression models will be used to incorporate the nested nature of the data such as 

participant-, physician-and clinic-level factors to investigate associations between 

independent variables (i.e., intervention, stratum of screening outcome, etc.) and screening 

completion. We will run a series of univariable mixed logistic regression models to assess 

strength and statistical significance of the association between each independent variable and 
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completion of lung cancer screening process. Any variable with a univariable p-value of < 

0.25 along with variables of known clinical importance will be entered in a backward 

selection algorithm to yield the parsimonious multivariable regression model. The screening 

criterion for variable selection is recommended by Hosmer, Lemeshow and Sturdivant [56]. 

Multivariable mixed logistic regression analysis will be conducted to identify significant 

independent predictors for completion of the lung cancer screening process. The PROC 

GLIMMIX procedure will be used to adjust for the nested nature of the data. Note that the 

main comparison we considered in this trial is essentially a two-group comparison (usual 

care vs. patient navigation), controlling for the screening outcome, instead of multiple group 

comparisons (for example, different combinations between two intervention groups and two 

strata of screening outcome). Therefore, adjustment for multiple comparisons is not needed 

in the proposed trial.

2.11. Analysis of secondary and exploratory endpoints

2.11.1. Quantitative analyses—Quantitative analyses of distress, satisfaction, and 

smoking behavior will be summarized by means and standard deviation for continuous 

variables and using counts and percentages for discrete variables at each time-point. The 

relationship between patient-level outcomes and study condition will be assessed by a two-

sample t-test or a Chi-square test. Longitudinal analyses will be used to address issues of 

repeated measures, variable timing and missing data. If patient-reported data are missing at 

random, we will use mixed linear models to assess the navigation intervention effect on 

patient-reported outcomes. The mixed model allows for controlling for confounding 

variables (the screening outcome and other patient characteristics) by specifying fixed 

effects, and account for heterogeneity among patients by adding random effects that are 

unique to each patient. A linear mixed-effect model specifying the patient-reported outcome 

Yij for patient i at the measurement time point j as: Yij = β0 + β1xi + βzZij + b0i + b1itij + eij, 

where xi denotes the intervention group (1 for navigation; 0 for usual care), Zij denotes a 

vector of patient characteristics, tij denotes the measurement time j (j = 1,2,3 for baseline, 6 

and 18 months, respectively) for patient i. β0, β1 and βz are the fixed intercept and slopes. 

Particularly, β1 is the fixed effect of the navigation intervention on patient-reported 

outcomes. Addition of random intercept b0i and random time effect (random slope) b1i will 

describe individual differences related to the baseline measure as well as trajectory rate; eij’s 

are sampling or measurement errors. However, because patients with high psychosocial 

distress tend to have lower chances of completing a questionnaire, missing data might be not 

missing at random. In that case, we will explore the missing data pattern by comparing 

average scores among patient subsets defined by their available data and survival status. For 

example, a sharp distress increase at the last available assessment among surviving patients 

will suggest a NMAR pattern. The pattern mixture model [57] will be used to adjust for 

NMAR bias by stratification. Assuming MAR, slope and intercept will be estimated 

separately for intervention effects within each stratum. Overall, comparison between the two 

study arms will be obtained by weighting within-stratum estimates with estimated 

probability of being in each combination of intervention and stratum.

In addition to controlling for potential confounding factors, we will incorporate the main 

factors that subject is non-adherent to the screening (moderating variables) into the analysis 

Gerber et al. Page 9

Contemp Clin Trials. Author manuscript; available in PMC 2020 March 12.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



of exploratory endpoints. To explore the effect of moderation for Aim 3, we will test if there 

are significant interaction effects between intervention groups and moderating variables in 

mixed logistic regression and mixed linear regression analyses. If the analysis results show 

significant interaction effects, stratified analyses will be conducted by presence or absence 

of moderating factors.

2.11.2. Qualitative analyses—We are using the NVivo 9.0 (QSR International) data 

analysis software program to collate and analyze qualitative data. Research staff will 

audiotape semi-structured interviews for professional transcription by an approved vendor. 

The study team (SJCL) works with staff to organize source documents and develop a 

codebook for deductive analyses following categorical domains laid out in the interview 

guide. Per method standards, [58,59] we anticipate 48 interviews as stratified will be 

sufficient to reach thematic and meaning saturation, given prior work [60–62]. To focus 

inductive analyses, we are developing a matrix of key concepts, populating cells with brief 

excerpts of raw text to substantiate claims or interpretations. This analytic step facilitates 

cross-case comparisons (e.g., between patients in the two arms) and in-depth explorations of 

specific concepts [63]. Additionally, through monthly meetings, we are testing emergent 

themes and interpretation against the knowledge base of our clinical team (SA, NS, HTC, 

DEG) [64]. We systematically review coding agreements and resolve discrepancies through 

consensus [65,66].

3. Ethics

This study was registered with the NIH ClinicalTrials.gov database (NCT02758054) on 

April 26, 2016. The protocol was approved by the University of Texas Southwestern 

Medical Center Institutional Review Board (STU#122015–046), via an expedited review 

procedure finding no more than minimal risk, and by the Parkland Office of Research; 

pursuant to that IRB determination, the PIs serve as the Data Monitoring Committee. Study 

participation is voluntary and can be discontinued at any time; deciding not to take part in 

this study does not affect a participant’s healthcare. Protocol modifications, adverse events 

reporting, and annual review are overseen by the IRB. The information provided by 

participants will only be shared with members of the research team. Every effort is made to 

keep participant information confidential. All members of the research team are required to 

undergo extensive training about human subject protections and data security. All personal 

identifying information is stored securely, per IRB approval; research data is stored on a 

password protected network and encrypted computers for the duration of the project. All 

data management procedures and databases are HIPAA compliant. Interviews are 

transcribed by a professional vendor under a Business Associates Agreement to ensure 

confidentiality. Transcripts and notes are de-identified and stored on password-protected 

computers.

4. Discussion

This trial offers unprecedented insight into implementation of routine lung cancer screening 

for high-risk individuals in underserved settings. Study findings will show whether 

navigation interventions increase adherence to screening processes and affect patient-
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reported outcomes among underserved populations. Learning from the experience of 

established cancer screening programs, our research addresses obstacles to screening process 

uptake for lung cancer screening at its inception, rather than decades later. Although other 

efforts to enhance uptake of lung cancer screening are underway [67], this study focuses on 

patient progress through the entire process, including continued annual scans following 

normal results and appropriate work-ups for abnormal findings, which are required to 

achieve the substantial public health benefits of lung cancer screening [68,69]. Pursuant to 

the pragmatic-explanatory continuum indicator summary (PRECIS) [70], our design reflects 

key pragmatic dimensions: (1) study eligibility is based on standard of care practice at 

Parkland, with recruitment from guideline-based referrals to low-dose CT screening by 

primary care physicians, not researchers; (2) although algorithm-driven, telephone-based 

patient navigation intervention is similar to usual care available in other Parkland clinical 

service lines, here tested de novo for lung cancer screening; (3) both patient and provider 

adherence to screening follow-up is measured unobtrusively by EMR data abstraction; 

researchers do not intervene on delivery of screening and follow-up processes; and (4) 

follow an intent-to-treat analysis for primary endpoint, detailed as above. With these 

features, our trial balances issues of internal and external validity [71,72] with the goal of 

assessing real-world effectiveness of navigation to improve screening completion within a 

safety-net health system.

Understanding and intervening on (1) potentially negative psycho-social consequences of 

lung cancer screening; and (2) continued smoking among those undergoing screening, are of 

utmost importance. Data from other cancer screening modalities suggest that patient 

uncertainty associated with indeterminate screens, high-suspicion findings, and follow-up 

procedures may result in dissatisfaction with medical care and psychosocial distress [73]. 

Several cancer screening studies suggest that false positive screens (23% in NLST) are 

associated with lower quality of life, increased psychosocial distress, and dissatisfaction 

with care [74]. Data also suggest a higher risk of negative psychosocial consequences for 

screening outside of the coordinated clinical trial system, especially among underserved 

populations. Furthermore, NLST data show lung cancer screening alone does not facilitate 

large scale smoking cessation, [23] emphasizing the need for enhanced smoking cessation 

intervention throughout the screening process, including repeated encouragement and 

referrals to evidence-based services. Given psychosocial challenges and higher rates of 

smoking among underserved individuals, understanding ways to address psychosocial 

concerns and facilitate smoking cessation within the context of screening takes on increased 

urgency.

As in other cancer screening settings, patient navigation in this study involves instrumental 

(task-oriented or logistic) support to assist patients with appointment scheduling, reminders, 

expenses, transportation, and other access to care and adherence issues [75]. Patient 

navigators also provide emotional support to patients, address patient-provider 

communication, manage cancer-related distress, and focus on quality of life. Navigation 

efficacy includes not only strong improvements in cancer screening rates, but also promising 

results for follow-up of screening abnormalities [21]. This benefit has particular importance 

for lung cancer screening, where at any time-point an estimated 15–25% of patients have 

“positive” screens [6]. As conducted for other cancer screening modalities [54], we designed 
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our program for underserved populations to include bilingual navigators familiar with social 

and cultural issues affecting cancer screening. Targeting navigation for language and cultural 

concordance has found further beneficial effects among minority patients receiving 

abnormal test results [76,77].

In collaboration with Parkland partners, it is our intent to disseminate study findings through 

the Dallas county system, to neighboring healthcare organizations serving similar 

populations, as well as via Parkland’s leadership in America’s Essential Hospitals[78], 

formerly the National Association of Public Hospitals and Health Systems (NAPH). 

Findings will also be presented at scientific proceedings, for example, the Cancer Prevention 

& Research Institute of Texas (CPRIT), the AACR Science of Cancer Health Disparities 

annual meeting, the American Society for Preventive Oncology, and the Society for 

Behavioral Medicine. We anticipate making study data available to qualified researchers 

through data sharing agreements, as appropriate.

In an era of significant cost constraints, a randomized control trial of telephone-based patient 

navigation will provide critical evidence to support the provision of these services to 

strengthen lung cancer screening adherence and patient-reported outcomes. Indeed, if 

widespread CT-screening for early detection of lung cancer is to be disseminated, 

sustainability may well hinge on patient capacity to complete all steps of this complex 

process.
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Fig. 1. 
Project algorithm. Follow-up surveys will be performed 6 months and 18 months after 

baseline survey. Depending on clinical findings and events, these may capture the 1st and 

2nd CT screen, respectively, or multiple other clinical steps (such as other radiology studies, 

biopsies, etc.).
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Fig. 2. 
Screening algorithm and endpoint schema. Steps 1, 2, and 3 may occur over varying time-

frames: normal/low suspicion scans will be repeated annually; interval scans to evaluate 

indeterminate CT scans will be performed at intervals < 12 months; subsequent steps to 

evaluate high suspicion CT scans are anticipated to occur within weeks of the CT scan. 

Characterization of suspicion (low, indeterminate, or high) reflects the size, imaging features 

(e.g., spiculated, calcified), and rate of change of nodules. Follow-up of abnormal CT scans 

(e.g., biopsy or PET-CT) will be determined by local test availability and practice patterns, 

such as Fleischner Guidelines or Lung-RADS.
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Table 1

Measures collected at baseline and follow-up.

Variable Timing

Baseline (Pre-screen) Follow-ups (6 months, 18 months)

Participant characteristics

Age X

Ethnicity X

Race X

Gender X

Education X

Health literacy X

Insurance status/type X X

Smoking history X X

Medical comorbidities X X

Adherence to other cancer screening X X

Participant attitudes and beliefs (informed by the health belief model)

Perceived severity of, susceptibility to lung cancer X

Perceived benefits/barriers to screening X

Self-efficacy X

Cancer worry X

Patient reported outcomes

Psychosocial distress X X

Tobacco use (current) X X

Satisfaction with care X

Patient involvement in care X

Decision regret X
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