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Abstract

Objective and Hypothesis: The purpose of this study was to assess factors that may affect low-dose CT (LDCT) uti-
lization for lung cancer screening in a diverse population. The authors hypothesized that a lack of medical provider 
support may contribute to underutilization of LDCT for lung cancer screening.

Methods and Materials: A 22-question survey tool was developed and distributed to patients in the radiology de-
partment waiting room of a large, urban academic institution over a four-week period. The questionnaire assessed 
demographics, smoking history, knowledge about LDCT, and potential barriers to getting screened. Data are report-
ed and frequencies.

Results: A total of 124 patients responded to the questionnaire. 50% were current or former smokers. 94% of 
respondents saw their primary care provider within the past year, although 89% said they had not heard about LDCT 
from their doctors. 90% knew that that smoking is the most common cause of lung cancer, although only 64% 
knew that lung cancer can be treated successfully at least “sometimes.” 85% reported to be at least somewhat 
concerned that they or someone they know could die of lung cancer, and 86% were willing to visit their provider to 
learn more about lung cancer screening. Cost and conflict with work schedules were the most frequently reported 
reasons for nonadherence to medical appointments.

Conclusions: These data identified an information and communication gap related to lung cancer screening with 
LDCT, especially in a high-risk population. These results support the need to better understand factors contributing 
to this gap and to reduce barriers to communication and access. 
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Introduction
Lung cancer is the second-most 

common cancer and the leading 
cause of cancer-related deaths in the 
United States.1 Cigarette smoking is 
the number one risk factor for lung 
cancer, linked to about 80-90% of 
lung cancers in the United States.1 

Like most cancers, the stage of 
diagnosis strongly influences length 
of survival, with a five-year relative 
survival of 60% for localized disease, 
30% for regional disease, and 6% 
for metastatic disease.1 Over 50% 
of cases continue to be diagnosed 
at the metastatic stage.2 Although 
advances in healthcare and disease 

prevention have led to improved 
lung cancer outcomes, racial and 
socioeconomic disparities persist.1,3,4 
Black Americans who smoke have 
a higher incidence of lung cancer, 
advanced disease on diagnosis, and 
mortality even when their cancer 
is diagnosed at the same stage as 
White individuals.5,6
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Low-dose CT (LDCT) has become 
the preferred method of lung cancer 
screening, although adoption 
remains inconsistent, with several 
disparities in the community set-
ting.6 The landmark National Lung 
Screening Trial (NLST) demonstrat-
ed a 20% reduction in mortality 
among high-risk patients when uti-
lizing LDCT instead of chest X-rays 
for screening, which has been 
attributed to disease detection at an 
earlier, more localized stage.3 

The U.S. Preventive Services 
Task Force (USPSTF) updated its 
recommendations in 2021, which 
increased the number of people 
eligible for LDCT screening to 
include those 50-80 years old with a 
20 pack-year history and who cur-
rently smoke or have quit within the 
past 15 years.7,8 The need to screen  
high-risk individuals has also been 
recognized by numerous medical 
societies, and LDCT lung cancer 
screening is covered by Medicare, 
although variability exists for Medic-
aid coverage across states.8-12 

Unfortunately, screening preva-
lence has been lagging and heteroge-
neous, with recent studies showing 
that only 5-20% of eligible individuals 
receive LDCT screening, with ongo-
ing concerns about inequities across 
racial and ethnic groups.4,13-18 

Furthermore, limited data exist 
on the impact of lung cancer screen-
ing in racial and ethnic minority 
populations despite their higher 
disease burden.6,11,19 There is also 
concern that the NLST results may 
not be generalizable to all popu-
lations, as 91% of the participants 
were White, and efforts to introduce 
racial and ethnic diversity into the 
NLST have had limited success .18,20-22

Based on these unmet needs and 
health disparities, more data on 
community perceptions and barri-
ers to LDCT screening are needed, 
especially among diverse popula-
tions. Identification of barriers and 

system failures can help guide the 
development of interventions. We 
hypothesized that a lack of medical 
provider support plays a role in un-
derutilization of LDCT for lung can-
cer screening. Thus, the purpose of 
this study was to assess for factors 
that may affect LDCT utilization for 
lung cancer screening in an urban 
population that is already connect-
ed with a healthcare system.

Methods and Materials

The authors developed a ques-
tionnaire based on background re-
search on disparities in lung cancer 
screening. Questions were designed 
to obtain data and elicit potential 
barriers to lung cancer screening 
with LDCT. The survey (available 
online at appliedradiology.com) 
comprised 22 questions: 

• 5 on patient demographics;

• 2 on access and utilization 
of healthcare; 

• 3 on smoking history; 

• 1 on concern about lung cancer; 

• 2 on knowledge 
about lung cancer; 

• 1 on willingness to learn more 
about lung cancer screening; 

• 1 on whether LDCT had 
been mentioned by a 
healthcare provider; 

• 6 on awareness of and knowl-
edge of LDCT lung cancer 
screening; and 

• 1 on reasons for non-adhering 
to appointments. 

Question formats included rating 
scale, dichotomous, and multi-
ple-choice. Institutional review 
board approval was obtained prior 
to study initiation, and all partici-
pants consented to participate.

This study focused on barriers to 
obtaining lung cancer screening in 

patients who already had access to 
healthcare. Thus, participants were 
recruited from the waiting room of a 
radiology department in a large, ur-
ban academic institution over a four-
week period. A designated research 
assistant distributed questionnaires 
to patients after they registered for 
their radiology diagnostic imaging 
or procedure. Participants were 
given the option to either return the 
questionnaire upon completion prior 
to leaving the registration area or 
to complete the questionnaire with 
the research assistant. A total of 124 
questionnaires were collected. 

Data are summarized as frequen-
cies. The knowledge score about 
the lung cancer screening process 
was calculated on a scale of 0 to 
5 based on correct answers, with 
a higher score indicating higher 
knowledge. Tabulation and analysis 
were performed using Stata SE 14.2 
(StataCorp, College Station, TX). 

Results
Table 1 presents the demographic 

information of respondents. 52% 
identified as Black/African Ameri-
can, and 59% had Medicare or Med-
icaid for insurance. 98% of respon-
dents reported having a primary 
care provider; 94% reported visiting 
their provider within the past year. 
54% of respondents were current 
or former smokers, and 77% had 
friends and/or family members who 
were heavy/long-time smokers. 

Table 2 presents data on per-
spectives and knowledge about 
lung cancer and screening. 91% of 
respondents agreed that smoking 
is the most common cause of lung 
cancer, although only 64% thought 
that lung cancer can be treated 
successfully at least “sometimes.” 
85% of respondents reported being 
at least somewhat concerned that 
they or someone they know can die 
of lung cancer. 89% of respondents 
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Table 1. Demographic information of survey respondents. 
CATEGORY SUBGROUP N (%)

Age (y) Mean (range) 50 (18-81)

Median 52

Sex Female 81 (65)

Male 43 (35)

Race Black or African American 65 (52)

White 33 (27)

Hispanic or Latino 25 (20)

Asian 1 (1)

Highest level of education No high school diploma 14 (11)

High school diploma/some college 80 (65)

College graduate 30 (24)

Health insurance Uninsured 3 (2)

Medicare or Medicaid 73 (59)

Private insurance 48 (39)

Has a primary care provider Yes 122 (98)

No 2 (2)

Smoking status Never smoker 57 (46)

Current or previous smoker 67 (54)

Has close family/friend who is a heavy or 
long-time smoker

Yes 96 (77)

No 28 (23)

Table 2. Responses to questions and knowledge about lung cancer and screening. 
CATEGORY SUBGROUP N (%)

Believe that smoking is the most common 
cause of lung cancer

Yes 113 (91)

No 11 (9)

Believe that lung cancer can be 
successfully treated

At least sometimes 79 (64)

Almost never/never 45 (36)

Is worried that they or someone they know 
can die of lung cancer

Yes 105 (85)

No 19 (15)

Has heard about LDCT from their doctor Yes 14 (11)

No 110 (89)

Is willing to go a doctor’s appointment to 
learn more about lung cancer screening

Yes 107 (86)

No 17 (14)

Knowledge score about lung cancer 
screening

Mean (Range) 2.2 (0-5)

Median 2
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said they had not heard about LDCT 
lung cancer screening from their 
doctors, although 86% reported a 
willingness to visit a doctor to learn 
more about screening. The mean 
score on items assessing knowledge 
about lung cancer screening was 
2/6 (33%). Figure 1 presents the 
breakdown of reasons that respon-
dents thought contributed to their 
inability to attend scheduled medi-
cal appointments. Overall, 56% and 
43% of respondents cited cost and 
inability to get out of work, respec-
tively, as the most likely reasons. 

Discussion
Low-dose CT for lung cancer 

screening has been shown to be at 
least as efficacious and cost effective 
as screening programs for breast and 
colon cancer.21 However, recruit-
ment of racial and ethnic minority 
patients at high risk of developing 
lung cancer requires time, effort, and 
infrastructure support.22,23 Among the 
range of hurdles to introducing lung 
cancer screening into a community 
of diverse backgrounds, the authors 

specifically aimed to evaluate barriers 
that could be alleviated by changes 
made among hospitals and health-
care providers. For example, previous 
studies have demonstrated that Black 
individuals often live in more racially 
segregated communities compared to 
their White counterparts, which is as-
sociated with a later stage of diagnosis 
and lower cancer-specific survival.24 

Therefore, the study population 
comprised patients at an urban 
institution in a Black-predominant 
community with the assumption 
that these patients were more likely 
to have insurance and connection 
to the healthcare system; thus, it 
was projected these patients would 
have a greater ability to access 
medical care, including appropriate 
screening exams. 

These data demonstrated that 
respondents were relatively well 
informed about the link between 
smoking and the risk of developing 
lung cancer and were concerned 
about the associated morbidities. 
However, most respondents lacked 
fundamental knowledge about lung 
cancer screening and treatment op-

portunities, as approximately one-
third did not believe that lung can-
cer was treatable. Patients may thus 
be unaware of the opportunity and 
importance of screening if their 
physicians are not appropriately 
assessing for or recommending it. 

Nevertheless, most respondents 
indicated a willingness to visit a 
provider for more information, 
highlighting the importance of the 
doctor-patient relationship. Under-
standing the barriers for this com-
munication gap and interventions 
facilitating provider communication 
with patients about lung cancer 
screening could help support pa-
tient adherence to such screening, 
especially since primary care physi-
cians may be less familiar with the 
USPSTF recommendations.17,25-27 For 
example, the American Academy 
of Family Physicians has previously 
stated that evidence is insufficient 
to recommend for or against lung 
cancer screening with LDCT, and 
their recommendation to follow the 
USPSTF guidelines was not updated 
until March of 2021.28 

The doctor-patient relationship 
has been shown to be an influential 
component of obtaining lung cancer 
and other disease-related screen-
ings.29 Provider-level support, such 
as through patient navigators and 
development of culturally compe-
tent, shared decision-making tools, 
can help support the doctor-patient 
relationship and reduce barriers 
to care.5,11,27 

In addition to deficient commu-
nication, respondents endorsed 
socioeconomic reasons for lack of 
adherence to appointments, especial-
ly cost and inability to take time off 
from work, likely related to acces-
sibility and transportation. These 
findings are concordant with findings 
from other studies, and such barriers 
are of particular importance in lung 
cancer as it disproportionately affects 
patients of lower socioeconomic 

Understanding Patient Barriers to Utilization of LDCT Lung Cancer Screening in a High-risk Population

Figure 1. Breakdown of reasons that respondents thought contributed to inability to attend scheduled 
medical appointments (>1 response possible, N = 255). 
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status who, for example, often have 
less access to healthcare services and 
may experience higher levels of dis-
trust of their providers.5,6 Innovative 
interventions are needed to mitigate 
these barriers to screening, especially 
in communities that are at higher 
risk of death from lung cancer. Such 
interventions could include mobile 
imaging campaigns, provision of 
transportation benefits, expansion of 
telehealth consultations, and collabo-
ration with community leaders.5,6,23  

Study Limitations
Limitations of this study include 

the voluntary nature of the survey, 
convenience sampling of patients in 
the radiology waiting room at a single 
institution, and limited generalizabil-
ity beyond the specific urban setting. 
No baseline population data were 
gathered, so response rate was not 
assessed. Nevertheless, the respon-
dent demographics suggest a diverse 
cohort based on self-identified racial 
and educational backgrounds, which 
aligns with the study goals to evaluate 
an at-risk population. Additionally, 
the study assessed patients who al-
ready had access to the medical sys-
tem, so these data likely overestimate 
knowledge and access. Appropriate 
access to and communication about 
lung cancer screening is likely even 
lower in the community setting. 

In conclusion, this study identified 
a need for education of patients and 
providers with respect to the efficacy 
of early detection and treatment 
of lung cancer, as well as about the 
details of lung cancer screening. 
Ultimately, the success of LDCT for 
lung cancer screening depends on 
adequate awareness and patient 
access to the healthcare system, 
as well as a trusting patient-doctor 
relationship. Further studies are 
needed to better elucidate the factors 
contributing to disparities in LDCT 
lung cancer screening, with inclusion 

of other racial and ethnic minorities.  
The efficacy of interventions such 
as culturally appropriate educa-
tional material on LDCT, utilization 
of patient navigators to liaise with 
patients and doctors, and provision of 
transportation benefits to enable pa-
tients to keep medical appointments 
for lung cancer screening should 
also be evaluated. 
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