
Annals of Behavioral Medicine, 2026, 60, kaag031
https://doi.org/10.1093/abm/kaag031

Regular Article

Understanding lung cancer screening motivation: 
cognitive, affective, and thought-based predictors in a 
UK screening-eligible sample
Andriana Theodoropoulou, PhD1,2,*, , Olayinka Farris, PhD1,2, , Isaac Chung, PhD1,2, , Sheina Orbell, PhD*,1,2,

1Department of Psychology, University of Essex, Colchester CO4 3SQ, United Kingdom
2Essex ESNEFT Psychological Research Unit for Behaviour, Health and Wellbeing, University of Essex, Colchester CO4 3SQ, United Kingdom
*Corresponding authors: Andriana Theodoropoulou, PhD, Department of Psychology, University of Essex, Wivenhoe Park, Colchester CO4 3SQ, United 
Kingdom (a.theodoropoulou@essex.ac.uk) and Sheina Orbell, PhD, Department of Psychology, University of Essex, Wivenhoe Park, Colchester CO4 3SQ, 
United Kingdom (sorbell@essex.ac.uk).

Abstract
Background: A nationwide targeted lung cancer screening program is underway in the United Kingdom, but uptake in recent 
trials remains modest, and little is known about the psychological processes that might influence uptake.

Purpose: This study aimed to understand how individuals respond to a lung cancer screening invitation by identifying the key 
psychological, cognitive, and affective variables shaping screening intention and the thought processes underlying them.

Methods: UK screening-eligible current and former smokers aged 55-74 years (N = 1106) read an online lung screening invita-
tion before providing their unprompted thoughts and completing measures of cognitive and affective variables (attitude; 
descriptive, subjective, and moral norms; perceived behavioral control; fear; anticipated regret; and fatalism). Logistic regres-
sions examined predictors of screening intention, with follow-up analyses linking thought content to significant cognitive and 
affective predictors.

Results: Moral and descriptive norms, perceived behavioral control, and inaction regret were positively associated with inten-
tion, while fear and anticipated regret associated with taking part and receiving abnormal results were negatively associated. 
Thoughts reflecting NHS program doubts, stigma, and cancer worry were consistently negatively associated with cognitive 
and affective predictors, whereas perceived screening benefits of early detection and peace of mind, and personal/family 
cancer history were positively associated.

Conclusion: Screening motivation was shaped by both cognitive and affective factors, underpinned by distinct thoughts. 
Findings suggest that health communication interventions may strengthen moral and descriptive norms, leverage inaction 
regret, and enhance self-efficacy by addressing feelings of stigma, embarrassment, and cancer worry to increase screening 
participation at this critical stage of national implementation.
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Lay Summary
This study examined how people may respond when they are invited to a new United Kingdom lung cancer screening program 
that will invite people who are current or former smokers. Screening can detect lung cancer earlier, when treatment is more 
successful. Researchers surveyed 1106 current and former smokers aged 55-74 years. Participants read a lung cancer screen-
ing invitation, shared their immediate thoughts, and answered questions about their views and feelings about screening. 
People were more willing to attend screening when they felt confident they could cope emotionally with taking part, believed 
that others like them would also attend, felt that attending was the right thing to do, and thought they might regret missing 
the opportunity for early detection or peace of mind. People with a family history of cancer were also more positive about the 
program. People were less willing when they felt fearful about cancer, or worried about feeling stigmatized by health care 
professionals. These findings suggest that screening invitations should strengthen confidence, highlight that similar others 
attend screening, encourage reflection on the regret of missing the opportunity, reinforce the value and benefits of taking 
part, and help people cope with their fears about bad news or being stigmatized.
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Lung cancer is the leading cause of cancer death worldwide, 
with over 4000 people diagnosed annually in the United 
Kingdom.1,2 Since symptoms often emerge only at advanced 
stages, prognosis is typically poor, with 5-year survival rates of 
only 12%-16%.3 Crucially, early-stage detection significantly 
improves survival rates to 60%-70%,4 with large randomized 
controlled trials demonstrating that targeted screening through 
low-dose computed tomography (LDCT) reduces lung cancer 
mortality by 20%-24%.1,5,6 In the United Kingdom, the National 
Health Service (NHS) Lung Cancer Screening (LCS) Program, 
known in its earlier pilot phase as the Targeted Lung Health 
Check (TLHC) Program, is currently underway in selected areas 
and is expected to expand nationwide by 2029.2,7 Unlike UK 
screening programs for bowel, breast, and cervical cancer, the 
LCS program targets individuals based on a behavioral charac-
teristic. The program invites higher-risk adults—current and for-
mer smokers aged 55-74 years—to an initial Lung Health Check 
(LHC), with LDCT offered to those deemed at an elevated risk of 
developing lung cancer based on further risk stratification using 
multivariable model risk threshold (Liverpool Lung Projectv2 
(LLPv2) or Prostate Lung Colorectal Ovarym2012 (PLCOm2012) 
models. Uptake in recent pilot trials has been modest, ranging 
between 25% and 50%,8,9 while uptake in the initial program roll-
out is 49%.10 Understanding how people respond to an initial 
screening invitation and the psychological processes that shape 
their decision to accept the invitation to a telephone health 
check with a health professional is therefore crucial for invita-
tion and message design to increase screening participation as 
the NHS Lung Cancer Screening Program moves toward national 
implementation.

Overview and limitations of existing 
psychological research
Existing psychological research, largely from qualitative and ret-
rospective studies, has suggested a range of barriers and facilita-
tors that might influence engagement with lung cancer screening. 
Barriers include worry about cancer diagnosis and cancer-related 
anxiety,11–14 fatalistic beliefs,13–18 smoking-related stigma,14,15,17,19 
low perceived efficacy of screening,15 low perceived cancer 
risk,11,14,17 concerns about the screening process itself,11,14,16 mis-
trust of healthcare professionals or systems,11,15,19,20 and practical 
barriers, such as cost, access, and time constraints.11,12,14,19 By con-
trast, facilitators include perceived benefits of early detec-
tion14,17,19,21 and peace of mind,14,15,19 high perceived cancer risk,11 
seeing screening as an opportunity to support smoking cessa-
tion,14,17,19 and healthcare provider recommendation.12,15,20 
However, much of prior research has usually been constrained by 
several methodological limitations. Many studies have relied on 
small, qualitative designs,12,14,16,17,19 retrospective accounts of 
non-attenders11 or those already screened,17 samples focusing on 
clinicians’ perspectives,13 and non-UK samples.16,19–21 Although 
these approaches provide valuable insights, they are limited in 
their ability to quantify the relative contribution of different psy-
chological variables on lung screening intention, or to generalize 
findings to the wider screening-eligible population in the United 
Kingdom. The present study addresses these limitations by 

employing a large, screening-eligible, prospective UK sample and 
a comprehensive set of psychological measures to identify the key 
determinants of lung cancer screening motivation and intention.

Cognitive and affective psychological 
determinants
Psychological cognitive constructs from the Theory of Planned 
Behavior (TPB)22 have been consistently linked to cancer screen-
ing decisions. In cervical, colorectal, and breast cancer screening 
contexts, more positive attitudes toward screening, stronger per-
ceived social norms, and greater perceived behavioral control 
(PBC) have been associated with stronger intentions to attend 
screening and, in some cases, actual screening participation.23–28 
TPB posits that intentions are shaped by attitude, subjective 
norms, and perceived behavioral control (PBC). Research apply-
ing a full TPB model in lung cancer screening, however, remains 
limited to one small US-based study focusing on ethnic differ-
ences,29 while associations between TPB constructs and lung can-
cer screening intention have mostly been explored indirectly 
through qualitative studies targeting specific constructs (eg, atti-
tudes).13,17,18 The present study aims to address this gap by assess-
ing attitudes, subjective norms, and perceived behavioral control 
to determine their predictive power in lung cancer screening 
intention.

In addition to subjective norms, research suggests that descrip-
tive norms (what similar others do) can independently influence 
both screening intention and actual uptake in colorectal cancer 
screening and is amenable to intervention,30,31 but research on 
lung cancer screening remains limited. Family norms–perceptions 
of close relatives’ expectations and support–have been impli-
cated as both a facilitator and barrier to lung cancer screening, 
but findings have so far been constrained by small, qualitative 
samples targeting clinicians’ perspectives.13 General Practitioner 
(GP) norms have also emerged as a determinant: a qualitative 
study of screening-eligible adults found that physician recom-
mendation was a key influence on decisions to screen for lung 
cancer,12 while a quantitative US study testing a conceptual model 
found that clinician recommendation was directly associated 
with screening participation.20 A further extension is moral norm, 
a sense of personal obligation, which adds unique explanatory 
power to intention across health behaviors,32,33 and which 
remains unexplored in the context of lung cancer screening. To 
the best of our knowledge, no study has yet simultaneously 
tested the effects of different normative components on lung can-
cer screening intention. Accordingly, the present study includes 
different types of norms to identify which, if any, best predict 
screening intention.

Affective variables also contribute to screening decisions. 
Anticipated regret, defined as the anticipated negative affective 
consequences of “not acting,”34 has been found to predict cancer 
screening participation decisions in both colorectal35 and cervi-
cal36 cancer. Anticipated negative affect in the context of screening 
has also been proposed to occur in relation to “acting” and to 
obtaining either an abnormal or a normal result.34 However, the 
influence of anticipated regret in lung cancer screening remains 
limited, so we assessed each of these forms of anticipated regret. 
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Affect associated with the thought of developing disease is also an 
important component of accounts of health-related behavior, 
such as protection motivation theory.37 Fear of cancer, in particu-
lar, has been identified as both a motivator21 and a deterrent11,14 to 
lung cancer screening intentions, with one study reporting no 
association at all,15 but findings have so far been constrained by 
qualitative14 or retrospective designs11 and non-UK samples,21 
thus necessitating the need to further unpack these mixed effects 
in a UK sample. Fatalism, the belief that outcomes are inevitable 
or beyond personal control, has also emerged as a barrier to lung 
cancer screening participation in qualitative studies.14,18 Taking 
everything together, we included a comprehensive list of cogni-
tive and affective predictors, some of which have never been 
tested before in the context of lung cancer, to identify the key psy-
chological determinants of lung cancer screening intention.

Thought listings
One unexplored area to further tap into the psychological deter-
minants of screening intention is through individuals’ spontane-
ous thoughts when reading a lung cancer screening invitation 
and how these relate to significant cognitive and affective predic-
tors of intention. The cognitive response approach38,39 proposes 
that when presented with a persuasive communication, in this 
instance, an invitation providing information about a new lung 
health check, people will access their own prior beliefs and 
understanding, scrutinize message content, make inferences, 
and generate new arguments about that communication.40 They 
may accept message content such as possible benefits of screen-
ing, consider its self-relevance, and produce counter-arguments 
to the message content. In the present study, we aimed to cap-
ture the content of these thoughts generated after reading an 
invitation. A thought-listing approach allows us to capture these 
salient beliefs at the point of the screening invitation processing, 
thereby offering novel insight into which thoughts underlie the 
key cognitive and affective predictors of intention and how these 
variables might be changed. For instance, communication inter-
ventions can be tailored to foster thoughts associated with posi-
tive predictors of intention and reduce thoughts associated with 
negative predictors. For this reason, we examined not only which 
cognitive and affective variables shape screening intention, but 
also the unprompted thoughts that statistically underlie these 
variables.

The present study
The present study employs a large UK sample of screening-eligible 
adults to examine spontaneously generated thoughts to a 
lung-screening invitation alongside measures of cognitive and 
affective variables. Specifically, we had 2 main aims. First, we 
wanted to examine how cognitive and affective variables shape 
screening intention. Second, we wanted to identify the thoughts 
that underlie the significant cognitive and affective psychological 
predictors. By integrating theory-driven constructs with sponta-
neous cognitions, this enables us to provide evidence-based rec-
ommendations for how screening invitations might be refined to 
target significant predictors of intention and foster the kinds of 

thoughts most likely to support lung cancer screening participa-
tion at this critical stage of national implementation.

Methods
Ethics
The study received ethical approval from the Ethics Committee at 
the University of Essex (ref: ETH2425-0226) and complied with all 
relevant ethical regulations. Informed consent was obtained from 
all participants, and participants were reimbursed £1.50 on 
Prolific for their participation.

Participants
Participants (N = 1106) were recruited online via the research plat-
form Prolific between January 2025 and June 2025. Eligibility was 
based on NHS criteria for lung health checks: current and former 
smokers; aged between 55 and 74; and registered with a GP in 
England. An initial 1188 responses were collected. Participants 
who had a completion score below 90% or had failed both atten-
tion check questions were subsequently removed, resulting in a 
final analytical sample of N = 1106.

Study design and procedure
This was a cross-sectional, mixed-methods, online study deliv-
ered via Qualtrics. Participants were first presented with the lung 
cancer screening invitation and were asked to list the thoughts 
that came to their mind after reading the text. They then com-
pleted several measures of cognitive and affective psychological 
variables (attitude; perceived behavioral control; and subjective, 
descriptive, and moral norms; anticipated regret; fear; and fatal-
ism), with lung screening intention being the main dependent 
variable (see Materials S1 for full details). All analyses were con-
ducted using SPSS version 29. Hierarchical logistic regression was 
performed to identify the predictors of screening intention by 
entering socio-demographic variables in Step 1, smoking status in 
Step 2, and cognitive and affective variables in Step 3. Follow-up 
multiple linear regressions were conducted to identify which 
thought types predicted the cognitive and affective significant 
predictors.

Materials
Demographics
Participants completed several socio-demographic questions (eg, 
education, age, income, wealth, occupation, ethnicity, Wardle 
items, and IMD), and some health-related questions (eg, smoking 
history and comorbidities).

Lung screening invitation
The screening invitation materials were developed by the research 
team and informed by the NHS website and existing NHS commu-
nication materials, such as the lung health check leaflet. 
Participants were first presented with information regarding the 
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prevalence and nature of lung cancer and the introduction of the 
lung health check. Following this, they were presented with a bal-
anced mix of possible benefits (peace of mind, early detection, 
and motivation for healthier lifestyle changes) and costs (worry 
about cancer, potential effect on close others, and potential 
follow-up unpleasant procedures) associated with taking part in 
lung cancer screening (see Materials S1 for the full invitation 
materials).

Thought listings
Immediately after reading the screening invitation, participants 
completed a thought-listing task. They were prompted with the 
question: “Please write down the thoughts that come to mind as 
you read the paragraphs above.” The thoughts listed by partici-
pants were first independently coded by the first and second 
author as either positive (favorable evaluation toward the lung 
health check) or negative (unfavorable evaluation). Interrater reli-
ability was excellent for both positive (k = .93) and negative (k = 
.92) thoughts. To identify specific thought content, an inductive 
thematic approach was used. All responses were initially reviewed 
by the first and second authors to generate preliminary codes and 
identify recurring patterns in the data. Through an iterative pro-
cess of coding and comparison, these initial codes were grouped 
into higher-order categories, resulting in a coding framework 
comprising 15 distinct thought types. All responses were then sys-
tematically recoded by the first author using this framework, with 
each thought type coded as present (1) or absent (0) for each par-
ticipant to allow for quantitative content analysis. The second 
author reviewed a subset of responses to ensure consistency and 
reliability in the application of the coding frame, with any discrep-
ancies addressed and resolved through discussion. The full cod-
ing framework is provided in Materials S2.

Cognitive and affective measures
After completing the thought listings, participants responded to 
items assessing cognitive and affective constructs. Direct evalua-
tive measures41 from the cognitive constructs of the theory of 
planned behavior,22 including attitude, subjective norm,  
perceived behavioral control, and intention, were operationalized 
according to standard procedures and adapted from prior screen-
ing research.24,26,34,42 Attitude toward participating in the LHC was 
assessed using the stem: “For me, to take part in a lung  
health check if it were offered to me in the next 12 months  
would be…” Participants responded on 12 bipolar adjective 
scales: worthless–worthwhile, unnecessary–necessary, bad– 
good, unimportant–important, unpleasant–pleasant, harmful– 
beneficial, ineffective–effective, intrusive–non-intrusive, 
embarrassing–comfortable, annoying–pleasing, foolish–wise, 
and useless–useful. The overall attitude scale demonstrated high 
internal consistency (α = .93). Subjective norms were measured 
using 4 items across 3 different subscales tapping into referents 
(what most people who are important to me would think), GP 
norms (what my GP would think), and family norms (what my 
family would think). An example item was: “If I were offered a lung 
health check in the next 12 months, most people important to me 
would think I should take part.” Internal consistency was high for 
all: subjective norms (α = .93), GP norms (α = .94) and family norms 
(α = .94). Descriptive norm was assessed using a single item: 
“Thinking about people of your age and gender that you know, 

how many of them do you think will take part in a lung health 
check if it is offered to them within the next 12 months?” (1 = none 
of them to 5 = almost all of them). Moral norm was assessed using 
4 items (eg, “I have a moral obligation to take part in a lung health 
check if it is offered to me,” “It would be morally right for me to 
take part in a lung health check if it is offered to me,” “I would feel 
guilty if I receive an invitation for a lung health check and did not 
go,” “I feel I ought to take part in a lung health check if I get offered 
it”). Internal consistency was α = .89. Perceived behavioral control 
was assessed using 7 items. An example item was: “If I were 
offered a lung health check in the next 12 months, I am confident/
unconfident that I could take part …” (confident–unconfident). 
The scale showed internal consistency of α = .87. Affective con-
structs tapping anticipated regret and fear were measured using 
validated scales adapted from prior screening research.34,36 
Anticipated regret for screening was measured using 4 items for 
each of 3 scenarios: not taking part (eg, “If I am offered the chance 
to take part in the lung health check in the next 12 months and I do 
not take part, I will feel…”), taking part and receiving normal 
results (eg, “… If I take part and no problems are found, I will 
feel…”), and taking part and receiving abnormal results (eg, “… if 
I take part and lung cancer is found and treated, I will feel…”). 
Affective responses were rated using scales such as regretful–not 
regretful, relieved–not relieved, sorry–not sorry, worried–not wor-
ried, and ashamed–not ashamed. Internal consistency was α = .89 
for nonattendance, α = .83 for normal results, and α = .82 for 
abnormal results. Fear of lung cancer was assessed with the stem: 
“The thought of getting lung cancer makes me feel….” Responses 
included very scared–not at all scared, very anxious–not at all 
anxious, very frightened–not at all frightened, and very 
ashamed–not at all ashamed. Internal consistency was α = .84. All 
scale scores were averaged, yielding values between 1 and 6 for 
each construct. Items were coded such that higher scores reflected 
greater positive motivation and attitudes, as well as greater nega-
tive affect. Finally, cancer fatalism was measured using the Powe 
Cancer Fatalism Scale.43 An example item was: “I think if someone 
has cancer, it is already too late to get treated for it.” Internal  
consistency was α = .92.

Intention
Screening intention was measured with 6 items (eg, “I intend to 
take part in a lung health check if it were offered to me in the next 
12 months”) via a (1 = Strongly disagree, 6 = Strongly agree) scale, 
with higher scores reflecting higher intention. Internal consist-
ency was α = .99. Due to an overall high sample intention score 
(M = 5.27), intention was subsequently coded into a binary (intend-
ers vs non-intenders) variable for our analyses.

Results
The full participant characteristics of our analytical sample 
(N = 1106) are presented in Table 1. The sample age ranged from 
54 to 74 years (M = 61.7, SD = 5.1), with 53.8% women, 46.1% men, 
and 0.1% self-described gender, while most identified as White 
(96.3%), and 41.0% held university degrees. Based on self-reported 
postcodes, an Index of Multiple Deprivation (IMD) decile was 
assigned to each participant. Of the 1092 participants with valid 
postcode data, 49.3% were classified within the most deprived 5 
deciles (1-5), and 50.7% within the least deprived 5 deciles (6-10). 
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Most participants (64.4%) indicated yes to all 3 Wardle et al44 items 
(house and car ownership, and any educational qualification). A 
smoking status variable was created for our analyses: 24.1% were 
classified as recent smokers (having smoked within the past 
month), 21.3% as short-term past smokers (having smoked 
between 1 month and 10 years ago), and 54.6% as long-term past 

smokers (having smoked more than 10 years ago). For the logistic 
regression analyses, some socio-demographic variables were 
subsequently coded into binary predictors: gender (male vs 
female), living situation (living alone vs with others), education 
(below degree level vs degree level or above), monthly income 
(<£2000 vs ≥£2000), Wardle scale (<3 vs = 3), IMD (<5 more 
deprived vs ≥6).

Regression of lung cancer screening 
intention from Socio-Structural, smoking 
status, cognitive and affective variables
Table 2 summarizes the hierarchical logistic regression model of 
lung cancer screening intention with socio-structural variables 
(Step 1), smoking status (Step 2), and cognitive and affective psy-
chological variables (Step 3) as predictors. In the first step, 
socio-structural variables did not significantly predict intention to 
attend lung screening, χ2(7) = 5.41, P = .61, with Nagelkerke  
R2 = .01. None of the socio-structural factors, including age, gen-
der, living situation, income, education, deprivation (IMD), or the 
Wardle scale, were significant predictors of screening intention. 
The addition of smoking status in the second step did not signifi-
cantly improve model fit, χ2(2) = 3.96, P = .14, with Nagelkerke R2 = 
.02. Although individuals who had quit smoking more than 
10 years ago showed borderline higher intention compared to 
recent smokers, this effect was non-significant (OR = 1.69,  
P = .051). The inclusion of cognitive and affective psychological 
variables in the final step significantly improved model fit, χ2(20) = 
397.01, P < .001, with Nagelkerke R2 = .73, Significant positive pre-
dictors were attitude (OR = 2.16, P = .006), moral norm (OR = 3.89, P 
< .001), descriptive norm (OR = 1.62, P = .045), perceived behavio-
ral control (OR = 3.42, P < .001), and anticipated regret “if I do not 
take part” (OR = 2.01, P = .021). Significant negative predictors 
were anticipated regret “if I take part and lung cancer is found and 
treated” (OR = 0.50, P = .029) and fear (OR = 0.64, P = .024). Family 
subjective norms, GP subjective norms, anticipated regret “If I 
take part and no problems are found,” and fatalism did not signif-
icantly predict screening intention (ps > .05). Due to high multicol-
linearity with other norm measures, the general subjective norm 
variable was excluded from the final model to ensure model 
stability.

Thought listings
Our secondary aim was to examine the thoughts generated in 
response to the lung cancer screening invitation and identify the 
specific thoughts that underlie the significant cognitive and affec-
tive predictors of intention. Overall, fifteen thought types were 
identified. The most frequent positive thoughts related to the 
benefits of early detection of cancer and improved treatment out-
comes (34.4%), followed by receiving peace of mind and clarity 
(26.4%). The most common negative thoughts concerned worry 
about diagnosis, receiving bad news, or waiting for results 
(21.7%), followed by doubts about program implementation and 
efficacy (4.8%). Participants also generated counter-arguments, 
such as discounting personal risk (eg, “I thought after 5 years we 
were supposed to have the same risk as a non-smoker”) or dimin-
ishing the psychological costs (eg, “Not knowing is worse than 

Table 1  Participant demographics (N = 1106).

Characteristic n (%)

Age, mean (SD) 61.7 (5.1)
Age range 54-74
Gender
  Female 595 (53.8)
  Male 510 (46.1)
  Prefer to self-describe 1 (0.1)
Ethnicity
  White 1065 (96.3)
  Non-White 41 (3.7)
Living situation
  Living with others 883 (79.8)
  Living alone 223 (20.2)
Education ONS
  No qualification 32 (2.9)
  Up to 4 GCSEs or equivalent 171 (15.5)
  5+ GCSEs, 1 A level or equivalent 207 (18.7)
  Apprenticeship, 2+ A levels or equivalent 243 (22.0)
  Degree level or above 453 (41.0)
Employment status
  Employed full-time 306 (27.7)
  Employed part-time 180 (16.3)
  Self-employed 121 (10.9)
  Unemployed 32 (2.9)
  Looking after home/family 43 (3.9)
  Unable to work due to long-term illness/

disability
68 (6.1)

  Retired 356 (32.2)
Occupation (primary income earner)
  Unemployed 49 (4.4)
  State benefit recipient/casual work 72 (6.5)
  Semi-/unskilled manual 89 (8.0)
  Skilled manual 121 (10.9)
  Supervisory/clerical/junior managerial 317 (28.7)
  Intermediate managerial/professional 333 (30.1)
  Higher managerial/professional 125 (11.3)
Monthly income (after tax)
  <£2000 471 (42.6)
  ≥£2000 635 (57.4)
Financial wealth
  <£25 000 579 (52.4)
  ≥£25 000 527 (47.6)
Wardle
  <3 398 (36.0)
  =3 708 (64.0)
IMD
  <5 (more deprived) 538 (49.3)
  ≥6 (less deprived) 554 (50.7)
Smoking status
  Recent (≤1 month) 266 (24.1)
  Past smoker short-term (1 month—10 years) 235 (21.3)
  Past smoker long-term (>10 years) 602 (54.6)

ann. behav. med., 2026, 60� 5

D
ow

nloaded from
 https://academ

ic.oup.com
/abm

/article/60/1/kaag031/8711421 by guest on 19 June 2026



worry”). Table 3 presents example items and definitions for each 
type of thought, along with their observed frequencies.

Regression of psychological cognitive and 
affective variables from thought listings
Follow-up multiple linear regressions examined which thought 
subtypes predicted the cognitive and affective significant predic-
tors of screening intention (see Table 4). All models were signifi-
cant, with R2 values ranging from .03 to .15. For attitude, 
counter-positive thoughts about dismissing the benefits of 
screening or minimizing their own cancer risk (B = −0.61, P < .001), 
concerns about personal impact (B = −0.62, P < .001), NHS system 
concerns (B = −0.52, P < .001), doubts about program implementa-
tion and efficacy (B = −0.47, P < .001), and worry about cancer  
(B = −0.23, P < .001) were associated with lower perceived screen-
ing effectiveness, whereas early detection perceived benefits 
(B = 0.14, P = .003), peace of mind (B = 0.23, P < .001), and personal/
family history of cancer (B = 0.38, P = .034) were positively associ-
ated with more favorable attitudes toward screening. For moral 
norm, counter-positive thoughts minimizing cancer risk (B = −0.75,  
P < .001), personal concerns (B = −0.52, P = .012), NHS system 

concerns (B = −0.80, P < .001), and doubts about program imple-
mentation and efficacy (B = −0.62, P < .001) were negative predic-
tors, while early detection benefits (B = 0.23, P < .001), peace of 
mind benefits (B = 0.30, P < .001), and personal/family history of 
cancer (B = 0.52, P = .038) positively predicted moral obligation to 
attend screening. Descriptive norms were negatively associated 
with worry about cancer (B = −0.19, P = .006), whereas positively 
associated with perceived peace of mind (B = 0.14, P = .030). For 
perceived behavioral control, counter-positive thoughts (B = −0.38,  
P < .001), worry about personal impact (B = −0.60, P < .001), doubts 
about program implementation and efficacy (B = −0.51, P < .001), 
feelings of stigma associated with smoking (B = −0.60, P = .004), 
and worry about cancer (B = −0.37, P < .001) were negative predic-
tors, whereas early detection benefits (B = 0.19, P < .001) and 
peace of mind (B = 0.21, P < .001) positively predicted higher per-
ceived behavioral control to attend screening.

Anticipated regret for not attending the screening was nega-
tively associated with counter-positive thoughts (B = −0.72, P < 
.001), NHS system concerns (B = −0.47, P = .009), and doubts about 
program efficacy (B = −0.47, P < .001), while positively associated 
with perceived early detection benefits (B = 0.14, P = .013), peace 
of mind (B = 0.20, P < .001), personal/family history of lung cancer 
(B = 0.46, P = .025), and feelings of stigma (B = 0.57, P = .013). For 

Table 2  Logistic regression of screening intention on socio-structural (step 1), smoking status (step 2), and cognitive and affective psychological 
variables (step 3) N = 1088.

Variable Socio-structural OR 
(95% CI)

Smoking status OR 
(95% CI)

Cognitive + affective variables OR 
(95% CI)

Step 1—Socio-structural
Age 1.00 [0.96-1.05] 0.99 [0.95-1.04] 0.95 [0.88-1.03]
Gender (male) 1.19 [0.75-1.89] 1.15 [0.72-1.83] 1.38 [0.63-3.02]
Living situation (living alone) 0.86 [0.49-1.51] 0.89 [0.51-1.57] 1.68 [0.62-4.52]
Income monthly (≥£2000) 1.36 [0.83-2.22] 1.34 [0.82-2.20] 0.73 [0.31-1.73]
Wardle (=3) 1.05 [0.65-1.69] 0.99 [0.61-1.61] 1.09 [0.47-2.49]
IMD (≥6) 1.10 [0.70-1.75] 1.09 [0.68-1.73] 1.91 [0.87-4.19]
Education (degree) 1.22 [0.75-1.97] 1.24 [0.76-2.01] 1.14 [0.49-2.64]

Step 2—Smoking status
Past smokers short-term (1) 1.60 [0.84-3.04] 0.75 [0.24-2.31]
Past smokers long-term (2) 1.69 [1.00-2.85] 0.91 [0.34-2.46]

Step 3—Cognitive + affective
Attitude 2.16** [1.24-3.76]
Subjective norm family 1.76 [0.92-3.38]
Subjective norm GP 1.01 [0.58-1.73]
Moral norm 3.89** [2.30-6.59]
Descriptive norm 1.62* [1.01-2.59]
Perceived behavioral control 3.42** [1.98-5.89]
Anticipated regret normal results 1.89 [0.82-4.35]
Anticipated regret no attendance 2.01* [1.11-3.62]
Anticipated regret abnormal results 0.50* [0.27-0.93]
Fear 0.64* [0.44-0.94]
Fatalism 0.73 [0.41-1.30]

Model χ² 5.406 9.363 397.012**
−2 Log likelihood 586.230 582.273 194.624
df 7 9 20
Nagelkerke R² .012 .020 .729

Gender: 0 females, 1 males; Living situation: 0 living with others, 1 living alone; Income monthly: 0 < £2000, 1 ≥ £2000; Wardle: 0 < 3, 1 = 3; Education: 0 without 
degree, 1 with degree; Smoking status: 0 recent smoker, 1 past smoker (short-term), 2 past smoker (long-term). Abbreviations: CI = confidence interval; OR = 
odds ratio.
*P < .05.
**P < .01.
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anticipated regret for attending screening and receiving abnormal 
results, concerns about health risks and personal impact (B = 0.34, 
P = .034), feelings of stigma associated with smoking (B = 0.90, P < 
.001), worry about cancer (B = 0.34, P < .001), and perceived pre-
ventative and proactive health beliefs (B = 0.22, P =.004) were all 
significant positive predictors. Finally, fear was negatively associ-
ated with counter-positive thoughts (B = −0.56, P < .001) and NHS 
system concerns (B = −0.59, P = .012), whereas worry about cancer 
(B = 0.62, P < .001), perceived peace of mind (B = 0.17, P = .035), and 
beliefs about the value of screening in saving lives (B = 0.41,  
P = .038) positively predicted higher fear of getting cancer.

Discussion
The present study provides one of the most comprehensive 
accounts to date of the psychological factors shaping lung cancer 
screening intention. Using a large UK sample of screening-eligible 
adults, who had no prior experience of lung screening, we 

included a comprehensive set of cognitive and affective variables 
alongside an assessment of spontaneous thoughts in response to 
a lung screening invitation for the ongoing NHS Lung Cancer 
Screening Program. This allowed us to identify (1) the key psycho-
logical predictors of intention to take part in lung cancer screen-
ing and (2) the thought processes shaping these predictors, 
thereby providing insight into how these variables might be tar-
geted in health communications to promote uptake. Screening 
intention was shaped by both cognitive (moral norms, perceived 
behavioral control, attitudes) and affective (anticipated regret for 
nonattendance, anticipated regret for abnormal results, fear) 
constructs.

The role of social norms
Moral norm emerged as the strongest predictor of screening 
intention, with higher perceived moral obligation associated 
with higher willingness to be screened. This is particularly 

Table 3  The Fifteen coded thought subtypes and their frequencies N = 1106.

Thought subtype Definition Example thought Total sample (%)

Counter-positive Counter-arguments of screening benefits and 
minimization of personal cancer risk

“I thought after 5 years we were 
supposed to be same risk as 
non-smoker.”

4.8

Practical barriers Concerns about screening logistics, including 
travel, location, scheduling

“It’s hard for me to travel to hospital 
appointments.”

0.6

Personal concerns Fear or uncertainty about the consequences of 
screening, including radiation exposure, invasive 
follow-up treatments, and mental health impact

“I’m worried about radiation 
exposure.”

2.6

NHS concerns Skepticism about NHS funding, resource 
allocation, capacity, or wait screening times

“There are already too many delays—I 
wouldn’t bother.”

2.4

Doubts efficacy Doubts about program reliability, staff 
competence, and screening accuracy

“I wonder whether the initial 
screening is sufficient.”

4.8

Stigma smoking Feelings of stigma/embarrassment/shame linked 
to smoking history

“I would feel a bit of embarrassment 
that I smoke.”

1.4

Worry cancer Distress, fear, or worry about being diagnosed 
with cancer, receiving bad news, or anxiety during 
the wait for results

“I’m scared of what they might find.” 21.7

Early detection Belief that screening enables early detection and 
improves treatment outcomes

“This will make early detection and 
therefore treatment much easier.”

34.4

Peace of mind Belief that screening provides reassurance, clarity, 
or peace of mind

“It would give me peace of mind that I 
still have healthy lungs.”

26.4

Prevention Value of the preventative/proactive aspects of the 
test, including reported motivation to adopt 
healthier habits like smoking cessation

“It would prompt me to make more 
healthy lifestyle choices.”

12.2

Saving lives Explicit endorsement of screening as a way to 
save lives

“It will help to save so many lives by 
doing this.”

3.3

NHS benefits Screening seen as good use of NHS resources and 
valuable public health initiative.

“It has the potential to save the NHS 
money in the long run.”

2.8

Personal history Family or personal cancer history motivating 
screening attendance

“I lost a close family member to lung 
cancer—bring on the screening!”

1.6

Positive aspects Statements about the free, voluntary, and 
non-judgmental nature of the test

“It does not cost anything as it is free.” 1.7

Counter-negative Counter-arguments of concerns or drawbacks 
associated with screening, particularly around 
worry or perceived risk

“Not knowing is worse than worry.” 6.4

The table shows the types of thoughts elicited in response to the screening invitation in the total sample and their frequencies.
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noteworthy as moral norms have not previously been examined 
in the context of lung cancer screening, nor have they, to the 
best of our knowledge, been examined in any other cancer 
screening context. Screening encapsulates different moral obli-
gation components (eg, responsibility toward close others, to 
society, and to the NHS as a custodian of a free program) that 
might ultimately shape screening behaviors. Indeed, consistent 
with this, thought analyses revealed that personal/family his-
tory of cancer was positively associated with moral norms, sug-
gesting that prior personal or familial experience with cancer 
partly explains this relationship. This might be because past 
experiences with cancer might make one reflect on the value of 
screening if, for example, they or their loved ones have survived 
cancer, or if someone close to them has passed away and 
screening might have prevented such an outcome, thereby 
amplifying feelings of internalized moral responsibility to be 
screened. This also supports theoretical accounts that moral 
obligation is heightened when responsibility to oneself or fam-
ily is salient,32,33 but crucially extends these models to lung can-
cer screening. On the other hand, moral obligation was 
undermined by skeptical beliefs about the NHS system and the 

implementation and efficacy of the screening program, suggest-
ing that when mistrust and doubts are present, then feelings of 
moral obligation to be screened are subverted, highlighting the 
need to strengthen trust in the NHS and address program effi-
cacy concerns.14,15 Interestingly, moral norm was also negatively 
associated with counter-positive thoughts minimizing personal 
cancer risk and screening benefits, implying that individuals 
with lower perceived moral obligation to be screened are more 
likely to engage in maladaptive fear reduction strategies of 
avoidance and reactance.45 Taken together, the findings indicate 
that moral norm is an important psychological construct to be 
leveraged in communication intervention design aiming to 
increase lung screening participation. Interventions might do so 
by framing screening attendance to emphasize responsibility 
and shared benefit (eg, to oneself, to family), highlighting 
screening benefits, while countering skeptical thoughts (eg, by 
providing clear, transparent information about how screening 
works and addressing program concerns). Future studies should 
also aim to further unpack different sources of moral norms and 
test whether the findings will translate to other screening 
contexts.

Table 4  Multiple linear regressions of thought types on cognitive and affective psychological variables N = 1106.

Attitude B 
(95% CI)

Moral Norm B 
(95% CI)

Descriptive 
Norm B 
(95% CI)

Pbc B  
(95% CI)

Regret no 
attendance B 
(95% CI)

Regret 
abnormal B 
(95% CI)

Fear B 
(95% CI)

Counter-positive −0.61**  
[−0.82 to −0.40]

−0.75**  
[−1.05 to −0.45]

−0.21  
[−0.47 to 0.05]

−0.38**  
[−0.60 to −0.16]

−0.72**  
[−0.96 to −0.48]

−0.07  
[−0.30 to 0.16]

−0.56**  
[−0.89 to −0.24]

Practical barriers 0.12  
[−0.44 to 0.67]

0.33  
[−0.47 to 1.23]

0.23  
[−0.48 to 0.93]

−0.31  
[−0.90 to 0.28]

0.09  
[−0.56 to 0.74]

−0.41  
[−1.03 to 0.20]

−0.38  
[−1.24 to 0.48]

Personal concerns −0.62**  
[−0.90 to −0.34]

−0.52*  
[−0.92 to −0.11]

−0.21  
[−0.57 to 0.14]

−0.60**  
[−0.90 to −0.30]

−0.27  
[−0.60 to 0.06]

0.34*  
[0.03 to 0.65]

0.05  
[−0.39 to 0.48]

NHS concerns −0.52**  
[−0.82 to −0.21]

−0.80**  
[−1.23 to −0.37]

−0.21  
[−0.59 to 0.17]

−0.19  
[−0.51 to 0.12]

−0.47**  
[−0.82 to 1.12]

0.13  
[−0.20 to 0.46]

−0.59*  
[−1.06 to −0.13]

Doubts efficacy −0.47**  
[−0.68 to −0.25]

−0.62**  
[−0.93 to −0.31]

−0.20  
[−0.47 to 0.08]

−0.51**  
[−0.74 to −0.29]

−0.47**  
[−0.72 to −0.22]

0.03  
[−0.21 to 0.26]

−0.14  
[−0.47 to 0.19]

Stigma smoking −0.11  
[−0.49 to 0.28]

0.24  
[−0.32 to 0.79]

0.02  
[−0.47 to 0.51]

−0.60**  
[−1.01 to −0.19]

0.57*  
[0.12 to 1.02]

0.90**  
[0.47 to 1.33]

0.51  
[−.08 to 1.11]

Worry cancer −0.23**  
[−0.34 to −0.13]

−0.05  
[−0.21 to 0.10]

−0.19**  
[−0.33 to −0.06]

−0.37**  
[−0.49 to −0.26]

0.10  
[−0.03 to 0.22]

0.34**  
[0.22 to 0.46]

0.62**  
[0.45 to 0.78]

Early detection 0.14**  
[0.05 to 0.24]

0.23**  
[0.09 to 0.36]

0.10  
[−0.02 to 0.22]

0.19**  
[0.09 to 0.29]

0.14*  
[0.03 to 0.25]

−0.08  
[−0.18 to 0.02]

−0.10  
[−0.24 to 0.05]

Peace of mind 0.23**  
[0.12 to 0.33]

0.30**  
[0.16 to 0.45]

0.14*  
[0.01 to 0.27]

0.21**  
[0.10 to 0.31]

0.20**  
[0.08 to 0.32]

−0.03  
[−0.14 to 0.08]

0.17*  
[0.01 to 0.32]

Prevention 0.05  
[−0.08 to 0.19]

0.13  
[−0.07 to 0.32]

0.03  
[−0.14 to 0.20]

0.09  
[−0.05 to 0.23]

0.09  
[−0.07 to 0.24]

0.22**  
[0.07 to 0.37]

0.09  
[−0.11 to 0.30]

Saving lives 0.12  
[−0.13 to 0.37]

0.20  
[−0.16 to 0.56]

0.21  
[−0.10 to 0.53]

0.06  
[−0.21 to 0.32]

0.12  
[−0.17 to 0.41]

−0.05  
[−0.32 to 0.23]

0.41*  
[0.02 to 0.79]

NHS benefits 0.04  
[−0.23 to 0.31]

−0.13  
[−0.52 to 0.26]

0.22  
[−0.13 to 0.56]

−0.04  
[−0.32 to 0.25]

−0.09  
[−0.40 to 0.23]

−0.02  
[−0.32 to 0.27]

0.12  
[−0.30 to 0.54]

Personal history 0.38*  
[0.03 to 0.72]

0.52**  
[0.03 to 1.02]

−0.00  
[−0.44 to 0.44]

0.25  
[−0.11 to 0.62]

0.46*  
[0.06 to 0.86]

0.11  
[−0.27 to 0.49]

0.42  
[−0.12 to 0.95]

Positive aspects 0.11  
[−0.23 to 0.45]

−0.10  
[−0.58 to 0.39]

0.14  
[−0.29 to 0.56]

0.26  
[−0.10 to 0.62]

−0.13  
[−0.53 to 0.26]

−0.29  
[−0.66 to 0.08]

−0.37  
[−0.89 to 0.16]

Counter-negative −0.02  
[−0.20 to 0.16]

−0.14  
[−0.39 to 0.12]

0.06  
[−0.17 to 0.29]

−0.06  
[−0.25 to 0.13]

−0.12  
[−0.09 to 0.33]

0.08  
[−0.12 to 0.28]

−0.21  
[−0.48 to 0.07]

Model F 12.485** 8.357** 2.343** 12.556** 7.066** 5.360** 6.447**
df 15 15 15 15 15 15 15
Model R2 0.15 0.10 0.03 0.15 0.09 .07 .08

*P < .05.
**P < .01.
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Descriptive norms (perceived behavior of similar others) also 
emerged as a positive predictor of intention, consistent with 
past research in other screening contexts,30,31 but to our under-
standing, this is the first study to demonstrate that descriptive 
norms exert independent effects on lung cancer screening 
intention. Thought analyses revealed that descriptive norms 
were negatively associated with cancer worry and positively 
with peace of mind benefits, indicating that individuals who 
spontaneously focus on feared outcomes may believe that oth-
ers are similarly avoidant or hesitant to attend screening, while 
those who focus on the screening benefits of peace of mind 
and reassurance are more likely to believe that similar others 
will attend the screening. This suggests that descriptive nor-
mative interventions should be framed positively, highlighting 
how similar others attend screening and feel reassured, rein-
forcing positive social norms.31

Subjective norms, relating to family and GP endorsement of 
taking part in screening, did not emerge as significant predic-
tors of lung cancer screening intention, despite substantial evi-
dence linking subjective norms to both intentions and 
behaviors in other cancer screening contexts23,25,26,46 and 
despite recent qualitative and quantitative findings in the lung 
screening context looking at subjective norms in isolation.12,13,20 
Taking everything together, the findings provide novel evi-
dence for the roles of moral and descriptive norms on lung can-
cer screening intention and suggest that perceived behavior of 
similar others (descriptive norms) and personal moral obliga-
tion (moral norm) are more important than perceived expecta-
tions of approval from specific referents in this context, 
reinforcing arguments for extending TPB’s normative compo-
nents to move beyond subjective norms.47

The role of perceived behavioral control
Perceived behavioral control emerged as the second strongest 
predictor of screening intention, suggesting that individuals 
with higher perceived confidence to take part in lung cancer 
screening were more likely to intend to be screened. This is 
consistent with past research showing that PBC is associated 
with screening intention and behavior in other screening con-
texts,23,25,26 but has not previously been examined in the context 
of lung cancer screening. The finding that PBC is an important 
determinant of motivation in the lung screening context 
deserves comment, given the logistical ease of the initial 
screening (a telephone call with a health professional). 
Follow-up thought analyses showed that perceived behavioral 
control was negatively associated with concerns about embar-
rassment and stigma, worry about cancer, personal concerns 
(eg, radiation exposure), and doubts about program imple-
mentation and efficacy. Findings thus suggest that psychologi-
cal rather than practical barriers—particularly fear of cancer, 
stigma, and mistrust—may impede screening participation.48 
Interventions aiming to increase perceived ability to attend 
lung screening should therefore focus on increasing efficacy to 
cope with these negative emotions and reducing psychological 
barriers by addressing stigma in communication using sensi-
tive, inclusive language,14,15 providing reassurance to address 
cancer-related worry, while highlighting program reliability to 
offset efficacy concerns and emphasizing screening benefits.

The role of affect
Affective constructs also played a critical role in predicting screen-
ing intention. Anticipated regret about not taking part in screen-
ing positively predicted intention, replicating evidence from other 
screening contexts that inaction regret predicts cancer screening 
over and above TPB variables,35,36 but extends these findings to 
the context of lung cancer screening. Thought content analyses 
revealed that inaction regret was negatively associated with 
counter-positive thoughts minimizing personal cancer risk and 
screening benefits, and doubts about the NHS, program imple-
mentation and efficacy, suggesting that skeptical beliefs and ten-
dency to minimize one’s own risk undermine inaction regret. This 
is aligned with theoretical predictions that individuals may 
employ a range of maladaptive coping strategies directed at dis-
counting evidence or denying threat in order to minimize unpleas-
ant emotions as a result of facing the threat.49 On the other hand, 
inaction regret was positively associated with personal/family 
history of cancer, indicating that regret might arise when inaction 
conflicts with salient personal or familial experiences. 
Paradoxically, inaction regret was also positively associated with 
smoking-related stigma, potentially reflecting complex feelings of 
shame and self-blame50 that might be amplified in the case of 
inaction for an opportunity perceived as personally relevant or 
corrective.

Conversely, anticipated regret about taking part in screening 
and receiving abnormal results emerged as a negative predictor of 
screening intention, consistent with the theoretical prediction 
from protection motivation theory that high response costs might 
prompt maladaptive avoidant coping responses37 and providing 
the first evidence for this form of anticipated regret in the lung 
cancer screening context. Interestingly, smoking-related stigma 
emerged as the thought most strongly and positively associated 
with anticipated regret for abnormal results, suggesting that 
anticipated feelings of blame from others might be further exacer-
bated in the case of a lung cancer diagnosis where the role of 
smoking, and therefore of personal responsibility, might be impli-
cated as the main cause, thus fueling maladaptive avoidant 
responses to avoid facing a coping response that is deemed diffi-
cult and psychologically costly.49 Taken together, the findings indi-
cate that anticipated regret can function as both a motivator and 
a barrier for lung cancer screening, underscoring the need to con-
sider multiple regret pathways in the screening context.34 
Communication strategies should therefore primarily focus on 
leveraging the inaction regret pathway and frame messages 
around the risk of “missing a valuable opportunity” (loss fram-
ing),51 while countering skepticism and efficacy concerns and 
highlighting screening benefits, rather than focusing on antici-
pated regret for abnormal results, which may further exacerbate 
fear and avoidant responses.11

Finally, fear of cancer also emerged as a significant negative 
predictor of intention, extending prior research in the uptake con-
text showing that higher fear of cancer may act as a deterrent to 
lung cancer screening through the mechanism of avoidance11,14 by 
moving beyond qualitative designs and samples focusing only on 
non-attenders. Thought analyses revealed that worry about can-
cer was unsurprisingly the thought most strongly associated with 
higher fear. Fear was also negatively associated with NHS system 
concerns and counter-positive thoughts minimizing personal risk 
and dismissing screening benefits, consistent with maladaptive 
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fear reduction strategies.45 Interestingly, fear was also positively 
associated with the perceived screening benefit of saving lives. 
This may reflect a nuanced cognitive mechanism whereby empha-
sizing screening benefits, such as the potential for saving lives, 
might inadvertently increase salience of cancer risk and amplify 
already existing concerns by bringing to mind the prospect of 
mortality. Given the findings and the threat appeal literature rec-
ommendations that interventions targeting threat appraisals 
should be avoided unless paired with elements aimed at increas-
ing response and self-efficacy,45 communication interventions 
should therefore seek to normalize worry, pair it with reassurance, 
stress efficacy and actionable steps, and avoid excessive threat 
framing that could trigger avoidance.11,48

Socio-Structural and smoking status 
predictors of screening intention
Socio-structural factors such as age, gender, education, income, 
deprivation, and living arrangements did not predict lung cancer 
screening intention in the present sample. Long-term past smok-
ers who had ceased smoking more than 10 years ago reported 
somewhat higher intentions to attend screening compared to 
those who had smoked cigarettes during the previous month, but 
this effect did not reach significance in the logistic regression. This 
aligns with research showing no associations between 
socio-demographics, smoking status, and lung cancer screening 
intention,15 despite consistent associations with actual uptake 
behaviors.9,11,52 Exploratory analyses of our sample revealed differ-
ences in the types of thoughts generated by recent and former 
smokers; recent smokers were more likely than long-term former 
smokers to endorse the benefits of taking part to help motivate 
cessation or lifestyle change (16.9% vs. 10.6%), but were less likely 
than long-term former smokers to endorse the benefits of early 
detection and treatment (26.7% vs. 38.4%). Findings suggest that 
current and past smokers may be more persuaded to take part by 
different types of message content contained in invitation materi-
als and telephone calls from health professionals. Recent smokers 
were also more likely to express worry about the outcome of tak-
ing part and almost all of those who expressed stigma concerns 
were recent smokers, underscoring the need for interventions to 
consider the psychological factors disproportionately affecting 
these groups, rather than treating smoking history merely as a 
fixed determinant of behavior. Future longitudinal studies should 
further unpack these pathways and assess their translation to 
actual screening behaviors.

Strengths and limitations
A key strength of our study lies in its design: employing a large, 
screening-eligible sample of older UK smokers and former smok-
ers who had not previously been invited for lung cancer screening. 
Research in the United Kingdom context is particularly important 
given that screening and any necessary treatment are offered free 
at the point of delivery, as well as the nature of the NHS and the 
targeted lung screening program, all of which may uniquely shape 
responses to the screening invitation. By including a comprehen-
sive set of cognitive and affective variables, we captured sponta-
neous thoughts to a realistic lung cancer screening invitation. This 

allowed us not only to identify the key psychological predictors of 
screening intention, but also the thought processes shaping these 
psychological predictors, thereby informing how these constructs 
might be targeted in health communication strategies tailored to 
this specific healthcare and cultural context. Nevertheless, some 
limitations deserve to be acknowledged. The study was 
cross-sectional and relied on self-reported intention rather than 
actual screening behavior. Since invitation materials are received 
by post, findings inform understanding of how invitees might ini-
tially process information about the program and form a decision 
to accept a phone call from a health professional to assess risk. 
Future experimental research manipulating the identified con-
structs53 and follow-up prospective studies examining subsequent 
attendance are needed to establish causal evidence54 and confirm 
whether the cognitive and affective findings will translate to the 
actual uptake context once rollout is in progress. Second, the 
study did not employ a pre-post design, which limits our ability to 
determine whether responses reflect pre-existing beliefs or were 
shaped by the invitation itself. Given that individuals receive 
screening invitations and form decisions without prior assess-
ment, this approach was intended to approximate real-world con-
ditions and enhance ecological validity, especially in this context 
where participants had not previously seen the invitation. Third, 
although the sample was large and broadly representative of 
older UK smokers, and 50% of participants were from higher dep-
rivation postal codes, recruitment via an online platform requiring 
digital literacy may limit generalizability.55 Future studies should 
recruit more diverse participants, particularly from lower 
socio-economic groups, where evidence shows differential 
screening participation and barriers.11

Conclusion
This study advances theoretical and practical understanding of 
motivation to take part in a novel lung cancer screening program 
by identifying spontaneous responses to reading information 
about the program. Moral and descriptive norms, perceived 
behavioral control, and inaction regret emerged as positive pre-
dictors of intention and might be promoted in health communica-
tions. Lower self-efficacy to take part was driven largely by doubts 
concerning the ability to cope with cancer worry, feelings of 
embarrassment or stigma that should be addressed via sugges-
tions as to how to manage these emotions in written and verbal 
communications. The findings highlight clear leverage points for 
communication interventions: strengthening moral and descrip-
tive norms, enhancing perceived control by reducing psychologi-
cal barriers, leveraging inaction regret, and addressing fear, 
stigma, and mistrust to increase screening participation at this 
critical stage of national implementation.

Author contributions
Andriana Theodoropoulou PhD (Conceptualization [equal], Data 
curation [equal], Formal analysis [lead], Investigation [equal], 
Methodology [equal], Visualization [lead], Writing—original draft 
[lead]), Olayinka Farris PhD (Conceptualization [equal], Data curation 
[equal], Formal analysis [supporting], Investigation [equal], 
Methodology [equal], Writing—original draft [supporting], Writing— 
review & editing [equal]), Isaac Chung PhD (Conceptualization  

10� ann. behav. med., 2026, 60

D
ow

nloaded from
 https://academ

ic.oup.com
/abm

/article/60/1/kaag031/8711421 by guest on 19 June 2026



[equal], Data curation [equal], Formal analysis [supporting], 
Investigation [equal], Methodology [equal], Writing—review & 
editing [equal]), and Sheina Orbell PhD (Conceptualization [equal], 
Funding acquisition [lead], Methodology [equal], Project admin-
istration [lead], Supervision [lead], Writing—review & editing 
[equal])

Supplementary material
Supplementary material is available at Annals of Behavioral 
Medicine online.

Funding
This research was funded by the East Suffolk and North Essex 
Foundation Trust [RD01: EEPRU].

Conflicts of interest
The authors declare that there are no potential conflicts of interest 
with respect to the research, authorship, and/or publication of this 
article.

Open science transparency 
statements
(1) This study was not formally registered. (2) The analysis plan was 
not formally pre-registered. (3) De-identified data, analytic code, 
and all materials used to conduct the study are available on OSF 
at: https://osf.io/sk4cj/overview?view_only=cf495ed2a2e941bba 
fc13355ca86c59d.

References
	 1.	 de Koning HJ, van Der Aalst CM, de Jong PA, et al. Reduced 

lung-cancer mortality with volume CT screening in a rand-
omized trial. N Engl J Med. 2020;382:503-513.

	 2.	 O’dowd EL, Lee RW, Akram AR, et al. Defining the road map to 
a UK national lung cancer screening programme. Lancet 
Oncol. 2023;24:e207-18-e218.

	 3.	 Lin YA, Ting Hong Y, Jing Lin X, Ling Lin J, Min Xiao H, Fei Huang 
F. Barriers and facilitators to uptake of lung cancer screening: 
a mixed methods systematic review. Lung Cancer. 
2022;172:9-18. https://doi.org/10.1016/j.lungcan.2022.07.022

	 4.	 International Early Lung Cancer Action Program Investigators. 
Survival of patients with stage I lung cancer detected on CT 
screening. New Engl J Med. 2006;355:1763-1771. https://doi.
org/10.1056/NEJMoa060476

	 5.	 Aberle DR, Abtin F, Brown K. Computed tomography screening 
for lung cancer: has it finally arrived? Implications of the 
national lung screening trial. J Clin Oncol. 2013;31:1002-1008. 
https://doi.org/10.1200/JCO.2012.43.3110

	 6.	 Aberle DR, Adams AM, Berg CD, et al. Reduced lung-cancer 
mortality with low-dose computed tomographic screening.  
N Engl J Med. 2011;365:395-409.

	 7.	 National Health Service. Lung Cancer Screening. Accessed 
June 3, 2026. https://www.nhs.uk/tests-and-treatments/lung- 
cancer-screening/

	 8.	 Quaife SL, Ruparel M, Dickson JL, et al. Lung screen uptake trial 
(LSUT): randomized controlled clinical trial testing targeted invi-
tation materials. Am J Respir Crit Care Med. 2020;201:965-975. 
https://doi.org/10.1164/rccm.201905-0946OC

	 9.	 Crosbie PA, Gabe R, Simmonds I, et al. Participation in 
community-based lung cancer screening: the Yorkshire lung 
screening trial. Eur Respir J. 2022;60:2200483. https://doi.
org/10.1183/13993003.00483-2022

	10.	 Lee RW, Nair A, Balata H, et al.; UK Lung Cancer Screening 
Research Consortium. Implementation of the NHS England lung 
cancer screening programme over 5 years. Nat Med. 2026;32: 
1817-1826. https://doi.org/10.1038/s41591-026-04292-y

	11.	 Ali N, Lifford KJ, Carter B, et al. Barriers to uptake among 
high-risk individuals declining participation in lung cancer 
screening: a mixed methods analysis of the UK lung cancer 
screening (UKLS) trial. BMJ Open. 2015;5:e008254. https://doi.
org/10.1136/bmjopen-2015-008254

	12.	 Draucker CB, Rawl SM, Vode E, Carter-Harris L. Understanding 
the decision to screen for lung cancer or not: a qualitative 
analysis. Health Expect. 2019;22:1314-1321. https://doi.org/ 
10.1111/hex.12975

	13.	 McFadden K, Nickel B, Houssami N, Rankin NM, Dodd RH. 
Psychosocial impacts of, and barriers to, lung cancer screen-
ing: an international qualitative study of multidisciplinary 
health professionals’ perspectives. Patient Educ Couns. 
2025;137:109172. https://doi.org/10.1016/j.pec.2025.109172

	14.	 Quaife SL, Marlow LA, McEwen A, Janes SM, Wardle J. Attitudes 
towards lung cancer screening in socioeconomically deprived 
and heavy smoking communities: informing screening com-
munication. Health Expect. 2017;20:563-573. https://doi.org/ 
10.1111/hex.12481

	15.	 Quaife SL, Vrinten C, Ruparel M, et al. Smokers’ interest in a 
lung cancer screening programme: a national survey in 
England. BMC Cancer. 2018;18:497. https://doi.org/10.1186/
s12885-018-4430-6

	16.	 Jonnalagadda S, Bergamo C, Lin JJ, et al. Beliefs and attitudes 
about lung cancer screening among smokers. Lung Cancer. 
2012;77:526-531. https://doi.org/10.1016/j.lungcan.2012.05.095

	17.	 Kummer S, Waller J, Ruparel M, Cass J, Janes SM, Quaife SL. 
Mapping the spectrum of psychological and behavioural 
responses to low-dose CT lung cancer screening offered 
within a lung health check. Health Expect. 2020;23:433-441. 
https://doi.org/10.1111/hex.13030

	18.	 Smits SE, McCutchan GM, Hanson JA, Brain KE. Attitudes 
towards lung cancer screening in a population sample. Health 
Expect. 2018;21:1150-1158. https://doi.org/10.1111/hex.12819

	19.	 Carter-Harris L, Ceppa DP, Hanna N, Rawl SM. Lung cancer screen-
ing: what do long-term smokers know and believe? Health 
Expect. 2017;20:59-68. https://doi.org/10.1111/hex.12433

	20.	 Carter-Harris L, Slaven JE, Monahan PO, Draucker CB, Vode E, 
Rawl SM. Understanding lung cancer screening behaviour 
using path analysis. J Med Screen. 2020;27:105-112. https://
doi.org/10.1177/0969141319876961

	21.	 See K, Manser R, Park ER, et al. The impact of perceived risk, 
screening eligibility and worry on preference for lung cancer 
screening: a cross-sectional survey. ERJ Open Res. 2020;6: 
00158–2019. https://doi.org/10.1183/23120541.00158-2019

ann. behav. med., 2026, 60� 11

D
ow

nloaded from
 https://academ

ic.oup.com
/abm

/article/60/1/kaag031/8711421 by guest on 19 June 2026

https://academic.oup.com/abm//article-lookup/doi/10.1093/abm/kaag031#supplementary-data
https://osf.io/sk4cj/overview?view_only=cf495ed2a2e941bbafc13355ca86c59d
https://osf.io/sk4cj/overview?view_only=cf495ed2a2e941bbafc13355ca86c59d
https://doi.org/10.1016/j.lungcan.2022.07.022
https://doi.org/10.1056/NEJMoa060476
https://doi.org/10.1056/NEJMoa060476
https://doi.org/10.1200/JCO.2012.43.3110
https://www.nhs.uk/tests-and-treatments/lung-cancer-screening/
https://www.nhs.uk/tests-and-treatments/lung-cancer-screening/
https://doi.org/10.1164/rccm.201905-0946OC
https://doi.org/10.1183/13993003.00483-2022
https://doi.org/10.1183/13993003.00483-2022
https://doi.org/10.1038/s41591-026-04292-y
https://doi.org/10.1136/bmjopen-2015-008254
https://doi.org/10.1136/bmjopen-2015-008254
https://doi.org/10.1111/hex.12975
https://doi.org/10.1111/hex.12975
https://doi.org/10.1016/j.pec.2025.109172
https://doi.org/10.1111/hex.12481
https://doi.org/10.1111/hex.12481
https://doi.org/10.1186/s12885-018-4430-6
https://doi.org/10.1186/s12885-018-4430-6
https://doi.org/10.1016/j.lungcan.2012.05.095
https://doi.org/10.1111/hex.13030
https://doi.org/10.1111/hex.12819
https://doi.org/10.1111/hex.12433
https://doi.org/10.1177/0969141319876961
https://doi.org/10.1177/0969141319876961
https://doi.org/10.1183/23120541.00158-2019


	22.	 Ajzen I. From intentions to actions: A theory of planned behav-
ior. In: Kuhl J and Beckmann J, eds., Action Control. SSSP 
Springer Series in Social Psychology. Springer; 1985. https://
doi.org/10.1007/978-3-642-69746-3_2

	23.	 Bianchi M, Donizzetti AR, Palumbo F, Caso D. Understanding 
colorectal cancer screening attendance: a comprehensive the-
ory of planned behaviour model. Health & Social Care in the 
Community. 2024;2024:6626066. https://doi.org/10.1155/
hsc/6626066

	24.	Orbell S, Szczepura A, Weller D, Gumber A, Hagger MS. South 
Asian ethnicity, socioeconomic status, and psychological 
mediators of faecal occult blood colorectal screening  
participation: a prospective test of a process model. Health  
Psychol. 2017;36:1161-1172. https://psycnet.apa.org/doi/10.1037/ 
hea0000525

	25.	 Roncancio AM, Ward KK, Fernandez ME. Understanding cervical 
cancer screening intentions among latinas using an expanded 
theory of planned behavior model. Behav Med. 2013;39:66-72. 
https://doi.org/10.1080/08964289.2013.799452

	26.	 Sheeran P, Orbell S. Using implementation intentions to 
increase attendance for cervical cancer screening. Health 
Psychol. 2000;19:283-289.

	27.	 Wang X, Chen D, Xie T, Zhang W. Predicting women’s inten-
tions to screen for breast cancer based on the health belief 
model and the theory of planned behavior. J Obstet Gynaecol 
Res. 2019;45:2440-2451. https://doi.org/10.1111/jog.14109

	28.	 Wilding S, O’Connor DB, Conner M. Social norms in cervical 
cancer screening. Psychol Rep. 2025;128:4193-4209. https://
doi.org/10.1177/00332941231219943

	29.	 Hutchings H, Aspiras O, Dawadi A, et al. Willingness for lung 
cancer screening: disparities among informed, screening- 
eligible individuals. Ann Thorac Surg Short Rep. 2024;2:161-165. 
https://doi.org/10.1016/j.atssr.2023.11.013

	30.	 Sieverding M, Matterne U, Ciccarello L. What role do social 
norms play in the context of men’s cancer screening intention 
and behavior? Application of an extended theory of planned 
behavior. Health Psychol. 2010;29:72-81.

	31.	 von Wagner C, Hirst Y, Waller J, et al. The impact of descriptive 
norms on motivation to participate in cancer screening–evidence 
from online experiments. Patient Educ Couns. 2019;102:1621-1628. 
https://doi.org/10.1016/j.pec.2019.04.001

	32.	 Conner M, Armitage CJ. Extending the theory of planned behav-
ior: a review and avenues for further research. J Appl Soc Pyschol. 
1998;28:1429-1464. https://doi.org/10.1111/j.1559-1816.1998.
tb01685.x

	33.	 Godin G, Conner M, Sheeran P. Bridging the intention–behaviour 
gap: the role of moral norm. Br J Soc Psychol. 2005;44:497-512.

	34.	 Orbell S, Hagger M. Temporal framing and the decision to take 
part in type 2 diabetes screening: effects of individual differ-
ences in consideration of future consequences on persuasion. 
Health Psychol. 2006;25:537-548. https://psycnet.apa.org/
doi/10.1037/0278-6133.25.4.537

	35.	 O’Carroll RE, Chambers JA, Brownlee L, Libby G, Steele RJ. 
Anticipated regret to increase uptake of colorectal cancer 
screening (ARTICS): a randomised controlled trial. Soc Sci Med. 
2015;142:118-127. https://doi.org/10.1016/j.socscimed.2015. 
07.026

	36.	 Sandberg T, Conner M. A mere measurement effect for antici-
pated regret: Impacts on cervical screening attendance.  
Br J Soc Psychol. 2009;48:221-236. https://doi.org/10.1348/ 
014466608X347001

	37.	 Maddux JE, Rogers RW. Protection motivation and self-efficacy: 
a revised theory of fear appeals and attitude change. J Exp Soc 
Psychol. 1983;19:469-479. https://doi.org/10.1016/0022-1031 
(83)90023-9

	38.	 Greenwald AG. Cognitive learning, cognitive response to per-
suasion, and attitude change. In: Greenwald AG, Brock T, 
Ostrom T (eds.). Psychological Foundations of Attitudes. 
Academic Press; 1968:147-170.

	39.	 Petty R, Ostrom TM, Brock TC. Cognitive Responses in 
Persuasion. Psychology Press; 1981.

	40.	 Briñol P, Petty RE. Fundamental processes leading to attitude 
change: Implications for cancer prevention communications. 
Journal of Communication. 2006;56:S81-S104. https://doi.
org/10.1111/j.1460-2466.2006.00284.x

	41.	 Ajzen I, Fishbein M. Understanding Attitudes and Predicting 
Social Behavior. Prentice Hall; 1980.

	42.	 Orbell S, Perugini M, Rakow T. Individual differences in sensi-
tivity to health communications: consideration of future con-
sequences. Health Psychol. 2004;23:388-396.

	43.	 Powe BD. Fatalism among elderly African Americans: effects 
on colorectal cancer screening. Cancer Nurs. 1995;18:385-392.

	44.	 Wardle J, McCaffery K, Nadel M, Atkin W. Socioeconomic differ-
ences in cancer screening participation: comparing cognitive and 
psychosocial explanations. Soc Sci Med. 2004;59:249-261. https://
doi.org/10.1016/j.socscimed.2003.10.030

	45.	 Witte K, Allen M. A meta-analysis of fear appeals: implications for 
effective public health campaigns. Health Educ Behav. 
2000;27:591-615. https://doi.org/10.1177/109019810002700506

	46.	 Rutter DR. Attendance and reattendance for breast cancer 
screening: a prospective 3-year test of the theory of planned 
behaviour. British J Health Psychol. 2000;5:1-3. https://doi.
org/10.1348/135910700168720

	47.	 Armitage CJ, Conner M. Efficacy of the theory of planned 
behaviour: a meta-analytic review. Br J Soc Psychol. 
2001;40:471-499. https://doi.org/10.1348/014466601164939

	48.	 Cavers D, Nelson M, Rostron J, et al. Understanding patient 
barriers and facilitators to uptake of lung screening using low 
dose computed tomography: a mixed methods scoping review 
of the current literature. Respir Res. 2022;23:374. https://doi.
org/10.1186/s12931-022-02255-8

	49.	 Rippetoe PA, Rogers RW. Effects of components of 
protection-motivation theory on adaptive and maladaptive 
coping with a health threat. J Pers Soc Psychol. 1987;52:596-604.

	50.	 Greene PA, Sayre G, Heffner JL, et al. Challenges to educating 
smokers about lung cancer screening: a qualitative study of deci-
sion making experiences in primary care. J Cancer Educ. 
2019;34:1142-1149. https://doi.org/10.1007/s13187-018-1420-y

	51.	 Rothman AJ, Salovey P. Shaping perceptions to motivate 
healthy behavior: the role of message framing. Psychol Bull. 
1997;121:3-19.

	52.	 McRonald FE, Yadegarfar G, Baldwin DR, et al. The UK lung 
screen (UKLS): demographic profile of first 88,897 approaches 
provides recommendations for population screening. Cancer 

12� ann. behav. med., 2026, 60

D
ow

nloaded from
 https://academ

ic.oup.com
/abm

/article/60/1/kaag031/8711421 by guest on 19 June 2026

https://doi.org/10.1007/978-3-642-69746-3_2
https://doi.org/10.1007/978-3-642-69746-3_2
https://doi.org/10.1155/hsc/6626066
https://doi.org/10.1155/hsc/6626066
https://psycnet.apa.org/doi/10.1037/hea0000525
https://psycnet.apa.org/doi/10.1037/hea0000525
https://doi.org/10.1080/08964289.2013.799452
https://doi.org/10.1111/jog.14109
https://doi.org/10.1177/00332941231219943
https://doi.org/10.1177/00332941231219943
https://doi.org/10.1016/j.atssr.2023.11.013
https://doi.org/10.1016/j.pec.2019.04.001
https://doi.org/10.1111/j.1559-1816.1998.tb01685.x
https://doi.org/10.1111/j.1559-1816.1998.tb01685.x
https://psycnet.apa.org/doi/10.1037/0278-6133.25.4.537
https://psycnet.apa.org/doi/10.1037/0278-6133.25.4.537
https://doi.org/10.1016/j.socscimed.2015.07.026
https://doi.org/10.1016/j.socscimed.2015.07.026
https://doi.org/10.1348/014466608X347001
https://doi.org/10.1348/014466608X347001
https://doi.org/10.1016/0022-1031(83)90023-9
https://doi.org/10.1016/0022-1031(83)90023-9
https://doi.org/10.1111/j.1460-2466.2006.00284.x
https://doi.org/10.1111/j.1460-2466.2006.00284.x
https://doi.org/10.1016/j.socscimed.2003.10.030
https://doi.org/10.1016/j.socscimed.2003.10.030
https://doi.org/10.1177/109019810002700506
https://doi.org/10.1348/135910700168720
https://doi.org/10.1348/135910700168720
https://doi.org/10.1348/014466601164939
https://doi.org/10.1186/s12931-022-02255-8
https://doi.org/10.1186/s12931-022-02255-8
https://doi.org/10.1007/s13187-018-1420-y


Prev Res (Phila). 2014;7:362-371. https://doi.org/10.1158/ 
1940-6207.CAPR-13-0206

	53.	 Sheeran P, Klein WM, Rothman AJ. Health behavior change: 
moving from observation to intervention. Annu Rev Psychol. 
2017;68:573-600.   https://doi.org/10.1146/annurev-psych-010416- 
044007

	54.	 Webb TL, Sheeran P. Does changing behavioral intentions 
engender behavior change? A meta-analysis of the experi-
mental evidence. Psychol Bull. 2006;132:249-268.

	55.	 Arias López MD, Ong BA, Borrat Frigola X, et al. Digital literacy as a 
new determinant of health: a scoping review. PLOS Digit Health. 
2023;2:e0000279. https://doi.org/10.1371/journal.pdig.0000279

© The Author(s) 2026. Published by Oxford University Press on behalf of the Society of Behavioral Medicine.
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted reuse, distribution, 
and reproduction in any medium, provided the original work is properly cited. Annals of Behavioral Medicine 2026 60(00) 1–13
https://doi.org/10.1093/abm/kaag031 
Regular Article 

ann. behav. med., 2026, 60� 13

D
ow

nloaded from
 https://academ

ic.oup.com
/abm

/article/60/1/kaag031/8711421 by guest on 19 June 2026

https://doi.org/10.1158/1940-6207.CAPR-13-0206
https://doi.org/10.1158/1940-6207.CAPR-13-0206
https://doi.org/10.1146/annurev-psych-010416-044007
https://doi.org/10.1146/annurev-psych-010416-044007
https://doi.org/10.1371/journal.pdig.0000279

	Active Content List
	Anchor 391
	Anchor 392
	Methods
	Results
	Discussion
	Conclusion
	Author contributions
	Supplementary material
	Funding
	Conflicts of interest
	Open science transparency statements


