Appendix 3: Representative quotes for each identified theme.
	Social ecological model of health promotion influence level
	Theme
	Interviewee type
	Sub theme
	Representative quotes

	Individual (knowledge, attitudes, beliefs)
	Patient knowledge of LCS is low, even among those screened
	Patient
	Participants learned about screening through various modalities including the electronic medical record patient portal, a phone call from a clinic, from a medical provider, a family member, or through a public health campaign.
	“Well, yes, I’ve heard of ’em. I mean, I worked for <College> for a while and I know they did—they tried to get people—they had programs where they was trying to get employees to quit smoking. I know all about the American Cancer Society and I know—I’ve heard where they do lung cancer screening I guess. I definitely have heard about it.” Patient 1, American Indian Male, age 69

“I think they asked me about it through my MyChart.”  Patient 4, White Male, age 65

“I guess my name or my phone 
number had came up on somebody's list, and I decided to give it a try.” Patient 5, Black Male, age 58

	
	
	Patient
	Knowledge tended to be big picture and focused on benefits and logistics.
	“I guess I've heard that it works pretty good and that it's available. The scan that I just had does a lot more about my lung condition than anything else I've done.” Patient 4, White Male, age 65

“The only thing I know of that, and, I mean, I don't even know if the regular chest x-ray really give that much information on it. I just did that low dose –or  what they call the low dose - x-ray.” Patient 6, White Female, age unknown.

“That [I am] on a regiment of gettin’ yearly CT scans.” Patient 7, Biracial female, age 78

	
	
	Patient
	Many patients who had not been screened had not heard about Lung Cancer Screening (LCS).
	“Haven’t really heard too much” Patient 8, Black Male, age 65

“I haven’t heard much about it” Patient 17, White Female, age 70

“I haven’t. I don’t know what—I don’t know too much about that.” Patient 8, Black male, age 65

	
	LCS is well tolerated by patients and acceptable to providers
	Patient
	Patients who had been screened did not note many concerns with the test. 
	“… it wasn’t intrusive, like a needle or a cut or anything like that, it was fine.” Patient 9, Black Female, age 68

“Didn't bother me in the least. Like I said, I've done numerous of them type of tests.” patient 6, White female, age unknown


“Well, I've had so many of them now that I don't know. It's just routine.” Patient 7, Black male, age 63

	
	
	Patient
	Patients who had not been screened noted hypothetical barriers such as cost, pain from lying in the CT scanner, competing priorities or logistical barriers. 
	“Unless my insurance didn’t cover it, and it was $5000. I couldn’t do that… I just wish it wasn’t such an expensive thing.” Patient 11, white female, age 67 

“Yes. That would be the only problem of me laying still on my back. Yeah. That would be it. Other than that, no, won't be no problem with my insurance or anything else.” Patient 21, Black Female, age 58

“I always just freaked to use those. I can’t take those… It’s more giving you kind of, like, an anxiety of going through that ‘cause it’s very claustrophobic.” Patient 18, white male, age 71

“It’s a lot on my plate as it is. Joining another thing in the mix that wasn’t imperative, necessarily… There’s a risk I might disappoint somebody by missing an appointment for every one that I make.” Patient 16, White male, age 57

	
	
	Patient
	Patients who had not been screened noted hypothetical concerns such as fear of finding cancer, radiation exposure, or risk of exposure to COVID-19.
	“Being scared of finding out because, years ago, for things like that—I wouldn't go for Pap smears for 20 years-15 years. Each year went by, and I'd get more scared that, if I did have it, they would find I had cancer or something.” Patient 11, White male, age 72

“Yes, he told me they can only do it once a year. Otherwise it’s too much radiation to keep doin’ it like every three to five months.” Patient 25, Mixed race female, age 59

“I would wait until the covid-19 thing passes…after my vaccination, I would do it.” Patient 12, White female age 54

	
	
	Patient
	Patients who had been screened described their experiences with the test. They described lying down, having x-ray like images taken, holding their breath during imaging, and that the test was quick. Most described the test as easy, comfortable and relaxing, although some felt anxious.
	“…I just went in and laid down. They took some pictures, and I went home.. I think it was about 20 minutes. I was in and out.” Patient 4, White male, age 65

“I mean, to lay on the table and just go, that was nothing.” Patient 9, Black, Female, age 68

“Super-fast. Just lay down and hold your breath and it was fast. It didn’t bother me or anything. It was so quick.” Patient 28, White female, age 62


	
	
	Patient
	Patients who were screened described results of the test. Many reported findings on the CT scans such as lung lesions or nodules, scars, broken ribs, COPD, or lung cancer.
	“She showed it to me. Brought the—some of the, what do you call them, the x-ray films into the room and showed me where the scar was. I guess she wanted me to know that that would always show up on the x-ray of my lungs or whatever. It would always show up.” Patient 5, Black male, age 58

“It's a little nerve-racking to do it, 'cause one time they found something, so I had to go back in a month later to got another one done. It turned out to be nothing. They said it could've been, you know—it was a speck on the screening, so they had to recheck it, and it was gone, so they didn't worry about it after that.” Patient 27, White male, age 60

“They just checked me for everything, and they found out there were nodules.  I was diagnosed with lung cancer when they found the nodule.” Patient 10, Black male, age 63

	
	
	Patient
	Most patients who were screened were not concerned by their results. Some took a wait-and-see approach to nodules, while others reported feeling anxious. Overall, LCS did not change perceptions of health. Many planned to continue annual screening.
	“ I guess I'm a little more relaxed about the lung-cancer issue and just finding out I got a nodule there. I don't know. .. if this thing's growin', then I'm concerned. If it's not growin', then I'm not concerned.” Patient 4, White male, age 65

“You know, I think—I don’t think—the only questions I had was, what do we do now? What’s the course? …They checked, and then they said—that doctor said, ‘Yeah, this is—you do have—we did see something’ and he says, ‘But it’s treatable. We can do those things. We can do that.’ So even though he was confirming, he was also acknowledging that there’s something we can do. This is not—this is not a real bad concern because we can do something about this.” Patient 9, Black Female, age 68

“They didn't say anything, just sent me a letter, saying, well, we found something and we want you to redo it. They didn't say what it was and then, when I talked to the doctor, he said, no, it was just a speck. We just wanted to make sure, you know. We were sick to death at what— They tell me that until after the second one was done.” Patient 27, White Male, age 60

	
	
	Provider
	Providers thought LCS was as good or better than other screening tests for cancer.  They noted benefits including early detection of cancer and the non-invasive nature of LDCT.
	“I believe that lung cancer screening has a better death benefit, mortality benefit [than other cancer screening tests].” Provider 2

“The current data, I think, shows it’s a very good screening test—the best we have right now—if patients meet those criteria.” Provider 4

“Now we’re finding these tumors at a much earlier stage and there’s surgery and I have patients who have had things discovered and are doing fine, now. So, I think it’s definitely worth doing.” Provider 1

	
	
	Provider
	Provider reported downsides of LCS were the high likelihood of incidental findings (primarily lung nodules) and their management. One provider was concerned about liability if lung cancer was missed.
	“This one, if you have a positive, people are gonna potentially get a biopsy, which admittedly could just be a fine-needle aspiration and not that difficult, but it’s a little bit more of a challenge (…) Pretty much 100% of the CT scans are gonna have something abnormal with them, so it’s a little bit discouraging. Now, if it just says, ‘Come back in a year,’ then that’s what you were gonna do anyway, so it’s not a big deal.” Provider 6

“The downside is I think there's a much higher rate of false positives and morbidity from any testing that might be required to rule in or out cancer than with some of the other screening techniques (…) The risk from any procedures that you have to do to determine if it's cancer is much greater with lung cancer screening than, say—it's a lot more deadly to have a complication from a lung biopsy than from a breast biopsy.” Provider 3

“I think missed findings. Any scan, that's always my biggest worry, is that there's something there that needed to be followed up quickly or timely or whatever, and we miss it.” Provider 2

	Policy/Enforcement (public health guidelines and institutional requirements)
	Provider behavior is influenced by public health guidelines but not insurance coverage.
	Provider
	Providers reported being influenced by United States Preventive Taskforce (USPSTF) guidelines recommending low dose CT. While providers did not change recommendations based on the Affordable Care Act requiring coverage of preventive screenings, some noted that the Affordable Care Act changed patient acceptability of the test. They denied use of other tests to screen for lung cancer such as chest x-ray. 
	“[I recommend LCS if] if “they meet the USPSTF criteria.” Provider 6

“I just recommend the low-dose CT screening (…) , I don’t order other screening tests, mainly because chest x-rays are not considered screening tests and would not pick up cancer until it’s a larger size, so we don’t use that as a cancer screening. Honestly, I don’t use other tests because it, previously, was like, okay, no cancer screening because chest x-ray is not effort enough, and other tests are too expensive. When the low-dose CT came out, it’s like, all right, here’s a great option that is not as expensive as the other imaging and, of course, more accurate than a chest x-ray.” Provider 5

“I don’t think [the Affordable Care Act] has really changed how we offer—how we have offered to test the patients, but I feel like—I’ve just seen one gentleman just saw yesterday, and he has had a CT lung cancer. He has benefited, I think, from being part of the Affordable Care insurance product. Prior to that, he might have declined ’cause of the cost—because of the cost to him.” Provider 4

	
	Shared decision making is inadequately provided.
	Patients
	Shared decision making discussions tended to focus on eligibility, benefits, and logistics. Discussions tended to omit risks or the weighing of harms vs. benefits.
	“You’re a smoker, we’re gonna do this test just to make sure your lungs are okay, and we’re gonna go on and do it.” Patient 29, Black male, age 71

“If you do it every year, it doesn’t prevent lung cancer, but it’ll catch it.” Patient 27, White Male, age 60

“[My primary care provider] added [shared decision making about LCS] on to our regular, how should I say it, my regular appointment with her and stuff. She brought that up… I could have denied or agreed, and I went ahead and agreed to it. Yeah. She explained all of that, and she made sure that I was or wasn't, how should I say it, didn't have any kinda phobias of bein' in a tube with all that type of stuff [and] the, how should I say, radiation.” Patient 5, Black Male, age 58

	
	
	Provider
	Discussions about LCS tend to occur during wellness visits or sick visits, not during standalone visits. They noted that they do not have standalone visits for LCS due to time constraints, costs and logistical barriers.
	“What I think most folks do, is that an annual examination is when they go over all the screening to make sure people have had colonoscopies or colorectal cancer screening. We haven’t done it for this, so it’s mostly people, individuals, looking when they see a person, and noting their smoking history, their age, and what they’re appropriate for the test” Provider 6

“I haven’t had anybody come and actually just say, ‘I’m here to talk about lung cancer screening.’ They’re usually there for a routine visit or a wellness (…) If they’re there for a different reason and they have that on their HMA red—I’m an anal doctor. I don’t like reds on my charts. Anything that’s red, I usually will say, ‘Oh, wait, I gotta do this on your HMA.’” Provider 5
“It's almost always wrapped into another visit because I can't get patients to come and talk to me only for screening unless it happens to be the physical, and that's only because it's covered in full.” Provider 3

 “I don’t really have time in my schedule to bring somebody in just to talk about lung cancer screens. For me in particular, in my busy practice, it’s always a combined - normal stuff.” Provider 4 

	
	
	Provider
	Providers reported that when they bring up LCS with patients they describe eligibility criteria, benefits of early detection, and the LDCT procedure.
	“There’s a screening test for lung cancer. It’s actually even less painful than the mammogram... It’s just a CAT scan. You just lie there. There’s no I.V.s or anything. In ordering it, we have found lung tumors that were caught early enough to be treatable.” Provider 1
“As a person with this you are at risk. We have records to detect lung cancer at an early, curable stage.  (…) It’s very difficult to treat, and almost—invariably incurable disease unless it’s caught early, so it’s worthwhile getting screening, and the test is easy if you’d be willing to get a biopsy and proceed with surgery if needed.” Provider 6
“Normally what I do is we talk about the test that they would be doing. We talk about some of the criteria that might qualify them for this. Then, talk about what else could be uncovered, whether it’s a lung nodule, the COPD that you brought up. Some of the other things that we could find on the CT scan as well. Then, talk about wanting them to do this on a yearly basis.” Provider 4

	
	
	Provider
	Some providers discussed risks while others omitted this discussion out of concerns this may weaken their recommendation for the test.
	“I felt like often, with that population, I was choosing as a clinician to say, I’m gonna present this more from a, I’m a human being and I care about you and you should get this done, perspective rather than trying to actually communicate what I know about the risks and benefits of this test. Which felt a little bit simplistic and not really doing the patient the best service, but I also felt like if I confused them so much that they don’t get the test, I don’t know that that helps things, either.” Provider 1

“Then, the conversation we just had about if we found something, what will we do next? (…) That this is not a perfect test. While it’s the best we have right now, it certainly isn’t 100 percent at finding lung cancer.” Provider 4
“I talk about the risks, finding things that aren't cancer, needing to go after them, more scans.” Provider 2
“They've got the calculators that show patients the number of false positives and the likelihood of having an actual cancer and so forth. Interestingly enough, since I've started using that, I have fewer patients that want the screening.” Provider 3.

	
	
	Provider
	Smoking cessation recommendations were also part of the process of referral to LCS.
	“… if they’re still smoking, obviously counseling to quit or trying to figure out how to get them wanting to do that.” Provider 4

“…if they're smokers, then I address, do they have any plans to quit, do they need any help quitting.” Provider 7

“I usually start with the—well, if they’re still smoking, I, usually, would say, ‘Have you thought anymore about quitting smoking? Can we talk about that today?’” Provider 5

	Community
	Systems barriers in the referral process affect LCS receipt.
	Patient
	Some patients had referrals placed while others had to call to schedule.
	“I had to get a referral and go into a different department and stuff. It was just a whole, total different department. Nowadays, when you go in, that's how they do it, I guess. You got to make an appointment, and it would be a week or two later.” Patient 5, Black Male, age 58

“When I went to make the appointment they said that I had to make it at the front desk. That they couldn't do it at the clinic, that it had to be done down at the hospital.” Patient 6, White female, age unknown

“Well, I said I wanted it. You know, and I don’t know if I used the word CT scan when I went in there. I just told them that I wanted to be tested, that I’m a smoker, and she—'Yeah, you are a smoker, and it’s a good idea that you get tested,’ was exactly what my doctor said, but they didn’t—they just said, ‘Well, we’re gonna order this, and you can stop at the desk on your way out and schedule it.’” Patient 26, American Indian, Female, age 60

	
	
	Provider
	Best practice alerts help to identify patients eligible for LCS but they are not always accurate. Barriers included having a hard time finding information to calculate pack years.
	“I would look at their overall health status too. If they have another terminal illness (…) As an example, I have a patient who we did a lung CT scan on about a year ago, and it came back up that he now has pancreatic cancer, unfortunately. It doesn’t seem like a good reason for him to do another scan.” Provider 4.

“It has a lot of prompts about health maintenance but they’re often inaccurate, so I have to say that while it does have prompts, I pretty much disregard them.” Provider 1

“There's a best practice alert that, if the computer thinks they meet criteria, that pops up, and then we also have a health maintenance section in the EMR that—I believe it's there too.” Provider 3

“No. Well, it’s in social history. We happen to have—tobacco use is always there, so we do that once a year, but it doesn’t actually come out to, this person meets the criteria for lung cancer screening.” Provider 6

	
	
	
	LCS is often ordered through the electronic health record system through an order set or best practice alert, although some difficulties were reported with these systems.


	“We have actually have a CT lung cancer screening order that’s part of that package. In the order itself, we have—they can select the reason for the exam and that we’re using a third-party software that has clinical decision support around our high-tech imaging.” Provider 4

“This is where my biggest barrier to getting this done is. There is a way to order it with our EMR and the order takes a long time to fill out (…) which is fine, but then I sign it and then they send it to radiology and radiology sends me back another form, which has all of the same things on it again, so I have to fill it out twice.” Provider 1
“One of the problems with Epic has been that it asks how much the patient is smoking, but it doesn't let you actually detail down. To get that 30 pack-year history, if the patient says I'm smoking half a pack per day, even if they say they've smoked for 15 years, but if the first 10 years, they smoked 1 to 2 packs a day, and then now, they've just cut back, they may qualify, but Epic is tricky for that to happen. In all our system, I have to manipulate Epic so that it says they have a 30-pack year history (…) I make it so that it—yeah, make it work so that it says they've had a 30-pack year history, then that fires their health maintenance alert and this BPA.” Provider 7

	
	
	Provider
	Providers with internal imaging services tended to refer internally, while providers in clinics not connected to imaging facilities allowed patients to choose from a list of options.
	“I don’t know whether my staff direct ’em or something, but I usually just send ’em. There’s really only two choices” Provider 6
“I just use our system unless they tell me they want somewhere else” Provider 2
“The vast majority of my patients go to the hospital that's just up the road from my clinic (…) there's another hospital facility—not really hospital facility, but another imaging facility—that's about the same distance away in another direction, and some are choosing to go there.” Provider 3

	
	
	Provider
	Providers received results from imaging by electronic health record or fax. 
	“They’re faxed to us” Provider 1 
“They come back in the medical record, usually electronically. Occasionally, I might get a fax instead, but they usually come back.” Provider 6
“All of our results come back to our In-Baskets, which is a function in our EMR, where we review them.” Provider 4

	
	
	Provider
	If results were not concerning, they shared them with patient through the electronic health record patient portal, by mail, or in a call from the nurse. If results were abnormal, providers called the patients themselves.
	“I call them up and tell them, ‘Oh, I just got your results from your CAT scan,’ ’cause I figure people are worried, so I try to call ’em on the weekends or whatever, that kind of stuff.” Provider 6
“If there's something really severe, like they have some thresholds which would trigger a phone call, but otherwise they'd just pop into the workload.” Provider 2
“If they have signed up for online notifications through MyChart, then they usually get it through MyChart. Although, if it shows something worrisome, I will frequently call the patients because I don't feel like it's best to get an email saying, ‘You might have cancer.’” Provider 3

	
	
	Patient
	Patients who had been screened described how they received results. Results were received through the patient portal, a mailed letter, or via phone call from provider.
	“MyChart. They sent ’em to the [Clinic name] MyChart… He said if there was somethin’ there that they would call me.” Patient 28, White, Female, age 62

“She showed it to me. Brought the—some of the, what do you call them, the x-ray films into the room and showed me where the scar was. I guess she wanted me to know that that would always show up on the x-ray of my lungs or whatever. It would always show up.” Patient 5, Black, Male, age 58

“I believe I got a phone call… I don’t know if it was the radiology clinic or if it was the nurse from the doctor. I don’t really remember.” Patient 26, American Indian, Female, age 60

They didn't say anything, just sent me a letter, saying, well, we found something and we want you to redo it. They didn't say what it was and then, when I talked to the doctor, he said, no, it was just a speck. We just wanted to make sure, you know. Patient 27, White Male, age 60



Table note: Participants were given an ID number for the sake of this table in order to be able to identify individual participants. Demographic data is not available for providers due to concerns about identifiability.  Table definitions: EPIC- an electronic medical record software; CT- Computerized Tomography; LCS-Lung Cancer Screening; COPD- Chronic Obstructive Pulmonary Disease; the Affordable Care Act (ACA)- a United States policy change that affected insurance coverage laws including mandating coverage of preventive screening tests recommended by the US Preventive Services Taskforce; HPA/BPA- a clinical reminder about a recommended clinical practice; EMR- electronic medical record; workload/in-basket- an electronic medical record that alerts providers to test results and messages.
