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ABSTRACT
Objectives  To investigate the role of comorbid chronic 
obstructive pulmonary disease (COPD) and symptom 
type on general practitioners’ (GP’s) symptom attribution 
and clinical decision-making in relation to lung cancer 
diagnosis.
Design  Vignette survey with a 2×2 mixed factorial design.
Setting  A nationwide online survey exploring clinical 
decision-making in primary care.
Participants  109 GPs based in the United Kingdom (UK) 
who were registered as responders on Dynata (an online 
survey platform).
Interventions  GPs were presented with four vignettes 
which described a patient aged 75 with a smoking history 
presenting with worsening symptoms (either general or 
respiratory) and with or without a pre-existing diagnosis 
of COPD.
Primary and secondary outcome measures  GPs 
indicated the three most likely diagnoses (free-text) and 
selected four management approaches (20 pre-coded 
options). Attribution of symptoms to lung cancer and 
referral for urgent chest X-ray were primary outcomes. 
Alternative diagnoses and management approaches were 
explored as secondary outcomes. Multivariable mixed-
effects logistic regression was used, including random 
intercepts for individual GPs.
Results  422 vignettes were completed. There was no 
evidence for COPD status as a predictor of lung cancer 
attribution (OR=1.1, 95% CI=0.5–2.4, p=0.914). There 
was no evidence for COPD status as a predictor of urgent 
chest X-ray referral (OR=0.6, 95% CI=0.3–1.2, p=0.12) 
or as a predictor when in combination with symptom type 
(OR=0.9, 95% CI=0.5–1.8, p=0.767).
Conclusions  Lung cancer was identified as a possible 
diagnosis for persistent respiratory by only one out of five 
GPs, irrespective of the patients’ COPD status. Increasing 
awareness among GPs of the link between COPD and lung 
cancer may increase the propensity for performing chest 
X-rays and referral for diagnostic testing for symptomatic 
patients.

INTRODUCTION
Chronic obstructive pulmonary disease 
(COPD) is a lung condition that affects 2% 
of the United Kingdom (UK) population 

and is an independent risk factor associated 
with twice the risk of lung cancer.1 2 The main 
symptoms of COPD are shortness of breath, 
chronic cough, frequent chest infections and 
wheezing.3 COPD has also been associated 
with two-times longer intervals before help-
seeking for new symptoms.4 Lung cancer 
is the third most common cancer in the 
UK and the most common cause of cancer 
death.5 Late diagnosis of lung cancer greatly 
impacts survival, with 1-year net survival 
dropping from 71.1% when diagnosed at 
stage 1, to 34.3% for stage 3 and to 15.5% 
survival for stage 4.6 Late cancer diagnosis 
can be attributed to multiple factors, poten-
tially including the presence of pre-existing 
chronic conditions (termed comorbidity).7 
Timely referral for chest X-ray and lung 
cancer diagnostic pathways are essential for 
enabling early-stage diagnosis and improving 
chances of survival.

Clinical decisions such as these are influ-
enced by several factors, including the 
likelihood of potential diagnoses, patient 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ The vignettes were developed using input from pa-
tient and public involvement representatives and 
experienced general practitioners (GPs) to increase 
validity.

	⇒ Use of free-text responses and concealment of the 
study hypotheses ensured participants were not 
primed and were able to freely generate their own 
ideas.

	⇒ The vignettes described an ex-smoker—a charac-
teristic that may have alerted GPs and increased 
lung cancer attributions and urgent chest X-ray 
requests.

	⇒ The vignette scenarios were fairly simple and aim-
ing to elicit a limited number of likely diagnoses and 
management options due to pragmatic and sample 
size considerations.
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symptoms and underlying risk.8–10 Diagnostic delay may 
be amplified in primary care if general practitioners (GPs) 
solely attribute lung cancer symptoms to a patient’s pre-
existing condition, for instance, shared common symp-
toms such as chronic cough or dyspnoea in the case of 
lung cancer (ie, alternative explanation mechanism).8–11 
Additionally, delays might also be due to prioritising 
management of the current conditions over the inves-
tigation of new or worsening symptoms (ie, competing 
demands mechanism).8 9 Attribution of potential lung 
cancer symptoms to existing or less severe conditions may 
occur more often for patients with chronic comorbidities 
and lead to inequalities in cancer investigation, referral 
and diagnosis.

In 2015, the National Institute for Health and Care Excel-
lence (NICE) lowered the threshold for cancer investiga-
tions, from symptom-associated positive predictive value 
(PPV) of 5–3%, but do not consider the role of comor-
bidity.12 It is necessary to investigate how the presence of 
COPD can affect symptom attribution and management 
approaches in general practice when patients present with 
new or worsening symptoms. GPs may be aware of the link 
between COPD and lung cancer and refer patients with 
COPD for urgent X-ray more readily due to the increased 
cancer risk; however, the alternative explanation mech-
anism suggests that some GPs may instead attribute the 
symptoms to COPD and choose to manage the condition 
rather than refer for an X-ray. Understanding clinical 
decision-making for lung cancer diagnosis when patients 
present with chronic conditions associated with increased 
cancer risk is essential for supporting earlier diagnosis 
and improving survival.13

This study aimed to investigate the role of comorbid 
COPD on GP’s symptom attribution and clinical decision-
making in relation to lung cancer diagnosis.

The research questions are as follows:
1.	 How does a patient’s COPD status influence a GP’s 

attribution of worsening respiratory or general symp-
toms to lung cancer?

2.	 How does a patient’s COPD status influence a GP’s 
decision to refer the patient for an urgent chest X-
ray?

3.	 How does a patient’s COPD status in combination with 
the presentation of respiratory versus general symp-
toms influence a GP’s decision to refer the patient for 
an urgent chest X-ray?

The primary outcomes of interest are (1) attribution of 
symptoms to lung cancer and (2) referral for urgent chest 
X-ray. These outcomes reflect a rapid response to poten-
tial lung cancer symptoms and are in line with the current 
NICE guidelines. The secondary outcomes of interest are 
(3) attribution of symptoms to alternative diagnoses and 
(4) selection of other management approaches. These 
outcomes will provide insight into alternative explana-
tions attributed to patients, and how COPD status and 
attributed diagnoses may influence GP’s management 
responses.

METHODS
Design
A 2×2 mixed factorial design vignette survey was 
conducted, with vignettes describing patients with either 
worsening respiratory symptoms or worsening general 
symptoms, as well as with or without a pre-existing COPD 
diagnosis. Vignettes are short-text descriptions of a situa-
tion which permit the manipulation of specific symptoms 
within a fixed context.14 Vignettes have been successfully 
used for understanding the processes of clinical prac-
tice and examining which factors influence diagnostic 
processes when patients have complex needs.14–17

The online survey presented four vignettes in a 
randomised order, which described a hypothetical 
male patient. The patient was aged 75 with a history 
of smoking and presenting with either respiratory 
symptoms (dyspnoea and persistent cough) or general 
symptoms (fatigue and weight loss) which have been 
worsening for the past 3 weeks. These symptoms are inde-
pendently associated with lung cancer with PPV above 
3% (the normative threshold used by NICE to justify 
urgent referral recommendations), and their presence 
warrants an urgent chest X-ray according to NICE guide-
lines.12 18 19 The patient also had either a prior COPD 
diagnosis or no COPD diagnosis. The vignettes included 
clinical information, such as details on smoking history 
and ethnicity (vignettes presented in online supple-
mental material). The vignette design was informed by 
previous studies.11 20

Patient and public involvement
Patient and public involvement (PPI) representatives 
and GPs reviewed the proposed vignettes and provided 
constructive feedback and insight during vignette devel-
opment. Minor improvements were made to vignettes 
in response to their feedback. Members of the SPOCC 
(SPOtting Cancer among Comorbidities) research PPI 
group also contributed to steering group meetings and 
were updated on emerging findings.

Outcome measures
Symptom attribution
To explore how a patient’s COPD status influences a GP’s 
attribution of worsening respiratory or general symptoms 
to lung cancer (research question 1), GPs were asked: 
‘What do you think are the three most likely diagnoses, 
starting from the most likely to the least likely?’ after 
reading each vignette. The free-text responses were anal-
ysed and coded into categories developed during content 
analysis (eg, ‘lung cancer’ or ‘respiratory infections’) to 
form the measure of ‘symptom attribution’.17

To explore the primary attribution outcome (eg, attri-
bution of symptoms to lung cancer), the responses were 
dichotomised to ‘lung cancer’ or ‘not lung cancer’ for 
analyses. To explore the secondary attribution outcome 
(eg, attribution of symptoms to alternative diagnoses), 
the initial attribution categories were used.

copyright.
 on A

ugust 28, 2024 at U
C

L Library S
ervices. P

rotected by
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2023-082495 on 21 A

ugust 2024. D
ow

nloaded from
 

https://dx.doi.org/10.1136/bmjopen-2023-082495
https://dx.doi.org/10.1136/bmjopen-2023-082495
http://bmjopen.bmj.com/


3Mitchinson L, et al. BMJ Open 2024;14:e082495. doi:10.1136/bmjopen-2023-082495

Open access

Management approaches
To explore whether a patient’s COPD status influences 
a GP’s decision to refer the patient for an urgent chest 
X-ray (research question 2), and whether this changed 
when presenting in combination with respiratory versus 
general symptoms (research question 3), participants 
were asked to choose up to four management approaches 
from a list of 20 pre-coded options. The approaches were 
ranked by priority, with ‘1’ being the ‘highest priority’ 
and ‘4’ being the ‘lowest priority’ to form the measure of 
management approach.

To explore the primary management outcome (eg, 
referral for urgent chest X-ray), responses were dichoto-
mised to ‘urgent chest X-ray’ or ‘not urgent chest X-ray’. 
Only the highest priority approach (out of four possible 
responses) was considered for this analysis, as delays 
might occur if urgent chest X-ray was not the top priority. 
To explore the secondary management outcome (eg, 
selection of other management approaches by GPs), all 
management approaches were used in the analysis.

Participant’s demographic data were collected via pre-
coded categorical responses, including GP gender, years 
of GP experience and GP practice size. These variables 
were included as potential covariates in the analyses.

Participants
Participants were UK GPs who were registered as 
responders on the Dynata survey platform (www.dynata.​
com). Participants who met the criteria of (1) being based 
in the UK and (2) being qualified GPs were recruited in 
May and June 2022 via a Dynata advertisement. No addi-
tional inclusion or exclusion criteria were applied. GPs 
were compensated £38.50 for completing the survey. 
Participants whose survey completion times were deemed 
too short were removed for quality assurance purposes 
(eg, <3 min).

Consenting participants were asked to complete, as a 
minimum, two of the four vignettes (providing 200–400 
completed vignettes). The sample size calculation indi-
cated that a sample of 100 GPs was required to attain 194 
completed vignettes to detect a 20% difference in odds 
of GPs attributing symptoms to lung cancer when seeing 
patients with COPD versus without, at a significance level 
of p<0.05 and 80% power.

Statistical analysis
Symptom attribution
A three-way cross-tabulation was used to examine the 
frequency of GP that suggested diagnoses by scenario. 
Logistic univariable regression analyses were used to 
compare the frequency of suggested diagnosis categories 
within each symptom by COPD status.

The primary outcome of interest (eg, attribution of 
symptoms to lung cancer) was analysed using two models:
1.	 ‘Most likely’ model: GPs considered lung cancer as the 

first or most likely cause for symptoms.
2.	 ‘Any’ model: GPs suggested lung cancer as either the 

first, second or third potential cause of the symptoms.

Attributing symptoms to lung cancer as the ‘most likely’ 
cause should lead to the smallest diagnostic delay. Attrib-
uting symptoms to lung cancer at ‘any’ likelihood would 
lead to investigations but some delay might occur.

Multivariable mixed-effects logistic regression was 
used to examine the associations between vignette 
scenario and attribution to lung cancer, adjusting for GP 
characteristics.

Management approaches
Using a three-way cross-tabulation we examined the 
frequency of the highest priority management approaches 
by scenario. Logistic univariable regression analyses were 
used to compare the frequency of selected management 
approaches within each symptom by COPD status.

The primary outcome of interest was referral for urgent 
chest X-ray as the top priority approach. Logistic univari-
able mixed-effects logistic regression was used to explore 
the associations between urgent chest X-ray referral and 
vignette scenario. Multivariable mixed-effects logistic 
regression was conducted to adjust for GP characteristics 
and to include lung cancer attribution as a covariate.

A random intercept was employed for each GP to 
account for repeated observations. The reference group 
for analyses was respiratory symptom and no COPD 
history. All analyses were completed using StataMP V.17. 
Incomplete responses (eg, missing ‘most likely’ diagnosis 
or ‘top’ priority action) were excluded. ORs, 95% CIs and 
p values for all analyses are presented as tables and forest 
plots in the supplemental material.

RESULTS
A total of 422 vignettes were completed by 109 GPs. In all, 
93% of GPs completed all four vignettes. There were compa-
rable numbers of male (n=55) and female (n=54) partici-
pants (national average is 49.5% female).21 Most GPs had 20+ 
years of experience (40%). Over half the sample worked in 
practices with more than five other doctors (58%) (table 1). 
The Business Services Authority reported that in April 2024 
in England, 50% of practices reported having more than 
five GPs, 32% reported four to five GPs, 6% reported one 
to two GPs and 12% of practices had a single GP.22 Experi-
ence groups were dichotomised (≤10 and >10 years) and solo 
practicing GPs were combined with those working with two 
to three others for further analyses.

Symptom attribution
Primary outcome: attribution of symptoms to lung cancer
Lung cancer was suggested as the ‘most likely’ cause in 
11% of patients with respiratory symptoms and COPD, 
and 10% of patients with respiratory symptoms and no 
COPD (table  2, figure  1). When considering the top 
three possible diagnoses (rather than only the ‘most 
likely’ diagnosis), lung cancer was suggested in 21% of 
responses for both patients with respiratory symptoms 
and COPD, and for patients with respiratory symptoms 
and no COPD (table 2).
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Lung cancer was suggested as the ‘most likely’ cause in 
61% of patients with general symptoms and COPD, and 
63% of patients with general symptoms and no COPD 
(table 2). When considering the top three possible diag-
noses, lung cancer was suggested in 27% of responses for 
both patients with general symptoms and COPD, and for 
patients with general symptoms and no COPD (table 2).

Research question 1: how does a patient’s COPD status influence 
a GP’s attribution of worsening respiratory or general symptoms to 
lung cancer?
In univariable analysis, there was strong evidence for general 
symptoms being associated with a higher probability of lung 
cancer attribution than respiratory symptoms (OR=6.4; 95% 
CI=2.4–17.3, p<0.001, online supplemental table 1). This 
was confirmed in multivariable analysis, with general versus 
respiratory symptoms being associated with lung cancer attri-
bution independently of the COPD status when controlling 
for GP characteristics (OR=6.4, 95% CI=2.4–17.2, p<0.001, 
online supplemental table 2 and figure 1). There was no 
evidence for COPD status as a predictor of lung cancer attri-
bution (OR=1.1, 95% CI=0.5–2.4, p=0.914). Findings were 
similar when considering ‘most likely’ diagnosis in univari-
able and multivariable analyses (online supplemental tables 
3, 4 and figure 1).

Secondary outcome: attribution of symptoms to alternative 
explanations
For patients with worsening respiratory symptoms and 
COPD, the diagnoses most frequently suggested as 
the ‘most likely’ cause were exacerbations of COPD 
(suggested by 49% of GPs) followed by other respiratory 

conditions (suggested by 21% of GPs). The opposite was 
seen for patients with respiratory symptoms and no COPD, 
as ‘other respiratory conditions’ was the most frequently 
suggested cause (suggested by 47% of GPs) followed by 
undiagnosed COPD (suggested by 20% of GPs) (table 2).

Management approaches
Primary outcome: referral for urgent chest X-ray
Research question 2: how does a patient’s COPD status influence a 
GP’s decision to refer the patient for an urgent chest X-ray?
Patients with respiratory symptoms and COPD had slightly 
lower odds of urgent chest X-ray referral than patients 
with respiratory symptoms and no COPD in univari-
able (OR=0.6, 95% CI=0.3–1.1, p=0.117, online supple-
mental table 5) and multivariable analyses (OR=0.6, 95% 
CI=0.3–1.2, p=0.12, online supplemental table 6) without 
reaching statistical significance.

There was some evidence that lung cancer attribution 
was associated with a higher probability of urgent chest 
X-ray referral when included in the multivariable model 
(OR=2.5; 95% CI=1.2–5.1, p=0.011, online supplemental 
table 7). This was confirmed in multivariable analysis, 
where suggestion of lung cancer as the ‘most likely’ diag-
nosis was associated with a higher probability of urgent 
chest X-ray referral (OR=3.0, 95% CI=1.5–6.2, p=0.003, 
online supplemental table 8).

Research question 3: how does a patient’s COPD status in 
combination with the presentation of respiratory versus general 
symptoms influence a GP’s decision to refer the patient for an 
urgent chest X-ray?
Patients with general symptoms and COPD had slightly 
lower odds of urgent chest X-ray referral than patients 
with respiratory symptoms and no COPD in univariable 
(OR=0.9, 95% CI=0.5–1.7, p=0.744, online supplemental 
table 5) and multivariable analyses (OR=0.9, 95% CI=0.5–
1.8, p=0.767, online supplemental table 6) without 
reaching statistical significance.

Secondary outcome: selection of other management approaches
Urgent chest X-ray was the most frequently selected 
approach for all four vignettes (46–56% of responses, 
figure 2). The next most frequently selected approach was 
‘prescribing or changing medication’ for patients with 
worsening respiratory symptoms and COPD (22%) and 
for patients with worsening respiratory symptoms and no 
COPD (15%) (table 3). For patients with general symp-
toms, ‘blood tests’ were the next most frequently chosen 
approach, selected for 19% of patients with worsening 
general symptoms and COPD, and for 21% of patients 
with worsening general symptoms and no COPD.

The selection of management approach varied with 
the ‘most likely’ attribution. Urgent chest X-ray was the 
top priority approach for respiratory symptoms when the 
‘most likely’ attribution was lung cancer (68%) or other 
respiratory conditions (58%) (table  4). Urgent chest 
X-ray was the top priority approach for general symptoms 
when the ‘most likely’ attribution was lung cancer (62%), 

Table 1  Sample characteristics

Characteristics N (column %)

Gender

 � Male 55 (50.5)

 � Female 54 (49.5)

Total 109  �

Experience (years)

 � 0–5 5 (4)

 � 6–10 18 (17)

 � 11–15 25 (23)

 � 16–20 17 (16)

 � 20+ 44 (40)

Total 109  �

Practice size

 � Single GP practice 2 (2)

 � 2–3 GPs 13 (12)

 � 4–5 GPs 31 (28)

 � 5+ GPs 63 (58)

Total 109  �

GP, general practitioner.

copyright.
 on A

ugust 28, 2024 at U
C

L Library S
ervices. P

rotected by
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2023-082495 on 21 A

ugust 2024. D
ow

nloaded from
 

https://dx.doi.org/10.1136/bmjopen-2023-082495
https://dx.doi.org/10.1136/bmjopen-2023-082495
https://dx.doi.org/10.1136/bmjopen-2023-082495
https://dx.doi.org/10.1136/bmjopen-2023-082495
https://dx.doi.org/10.1136/bmjopen-2023-082495
https://dx.doi.org/10.1136/bmjopen-2023-082495
https://dx.doi.org/10.1136/bmjopen-2023-082495
https://dx.doi.org/10.1136/bmjopen-2023-082495
https://dx.doi.org/10.1136/bmjopen-2023-082495
https://dx.doi.org/10.1136/bmjopen-2023-082495
https://dx.doi.org/10.1136/bmjopen-2023-082495
https://dx.doi.org/10.1136/bmjopen-2023-082495
https://dx.doi.org/10.1136/bmjopen-2023-082495
http://bmjopen.bmj.com/


5Mitchinson L, et al. BMJ Open 2024;14:e082495. doi:10.1136/bmjopen-2023-082495

Open access

exacerbations of COPD (57%) or other respiratory condi-
tions (55%) (table 4).

If GPs felt COPD was the ‘most likely’ cause, then GPs 
chose to ‘prescribe or change medications and book to 
review’ (43%) most frequently. There was no evidence 
for an association between COPD status and selection 
of the top priority management approach for either 
symptom type (table  3, urgent chest X-ray referral for 

respiratory symptoms, p=0.117, and general symptoms, 
p=0.619).

DISCUSSION
Lung cancer was suggested as a possible cause of worsening 
respiratory symptoms by one-fifth of GPs participating in 
this study. GP responses on lung cancer attribution did 

Table 2  Frequency of overall and most likely symptom attributions by COPD status and presenting symptom

Symptom 
attribution

Most likely symptom attribution Overall symptom attribution

No COPD
n (column 
%)

COPD
n (column 
%)

Univariable 
regression 
p value

No COPD
n (column 
%)

COPD
n (column 
%)

Univariable 
regression p 
value

Worsening 
respiratory symptoms 
(dyspnoea+persistent 
cough)

Lung cancer 10 (10) 12 (11) 0.594 66 (21) 67 (21) 0.914

Other cancers 
(excluding lung 
cancer)

1 (1) 1 (1) * 7 (2) 10 (3) 0.297

COPD (and/or 
exacerbation /
mismanagement)

21 (20) 51 (49) 0.001 32 (10) 66 (21) <0.001

Respiratory 
infection

13 (13) 11 (11) 0.57 43 (14) 38 (12) 0.326

Other respiratory 
conditions

49 (47) 22 (21) <0.001 84 (27) 52 (17) <0.001

Cardiac conditions 9 (9) 8 (8) 0.73 72 (23) 75 (24) 0.623

Other conditions 
(excluding 
respiratory and 
cardiac conditions)

0  �  0  �  * 4 (1) 4 (1) *

Patient factors 1 (1) 0  �  * 2 (1) 2 (1) *

Total 104  �  105  �   �  310  �  314  �   �

Worsening 
general symptoms 
(fatigue+weight loss)

Lung cancer 67 (63) 65 (61) 0.813 86 (27) 86 (27) 0.692

Other cancers 
(excluding lung 
cancer)

15 (14) 15 (14) 0.707 51 (16) 41 (13) 0.086

COPD (and/or 
exacerbation /
mismanagement)

1 (1) 6 (6) * 18 (6) 42 (13) <0.001

Respiratory 
infection

3 (3) 3 (3) * 17 (5) 20 (6) 0.443

Other respiratory 
conditions

17 (16) 12 (11) 0.275 65 (20) 46 (15) <0.001

Cardiac conditions 1 (1) 3 (3) * 46 (14) 50 (16) 0.34

Other conditions 
(excluding 
respiratory and 
cardiac conditions)

2 (2) 1 (1) * 35 (11) 30 (9) 0.378

Patient factors 1 (1) 1 (1) * 1 (1) 1 (1) *

Total 107  �  106  �   �  321  �  318  �   �

GPs were asked to suggest three potential diagnoses for each vignette ranked from most to least likely
Bold indicates significance at the p<0.05 level.
*Comparisons only reported where cell values are greater than 5.
COPD, chronic obstructive pulmonary disease; GP, general practitioner.
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not differ by patient’s COPD status, despite the greater 
risk of developing cancer for patients with COPD. GPs 
most frequently attributed worsening symptoms to COPD 
for patients with the chronic condition or to other respi-
ratory diseases for patients without COPD. Worsening 
general symptoms were attributed to lung cancer more 
frequently than respiratory symptoms. The management 
approaches selected by GPs depended on the diagnoses 
they considered to be most likely, with lung cancer attri-
bution associated with a higher probability of urgent chest 
X-ray referral. While overall this was the most frequently 

selected approach, in the case of patients with worsening 
respiratory symptoms attributed to exacerbations of 
COPD, GPs more often prescribed medications.

The first diagnostic impressions of healthcare profes-
sionals are important and have been strongly associated 
with clinical decision-making and cancer diagnosis.23 The 
worsening respiratory symptoms included in this study 
are regarded as typical lung cancer alarm symptoms in 
NICE guidelines, particularly for older patients with a 
history of smoking but regardless of the COPD status.12 
In a relatively large proportion of responses, GPs did not 

Figure 1  Percentage of lung cancer attributions made at each level of likelihood (ie, suggested as the first, second or third 
most likely diagnosis or never suggested) for each vignette scenario. GPs were asked to suggest three potential diagnoses for 
each vignette ranked from most to least likely. COPD, chronic obstructive pulmonary disease; GP, general practitioner.

Figure 2  Proportion of urgent chest X-ray referrals selected at each level of priority (ie, selected as the first, second, third or 
fourth priority management approach) for each vignette scenario. COPD, chronic obstructive pulmonary disease.
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mention lung cancer among the three most likely causes 
and most frequently attributed the worsening respiratory 
symptoms to exacerbation or mismanagement of COPD 
or other respiratory conditions. While respiratory symp-
toms such as these are seen in COPD, the duration should 
raise concerns as it captures the persistent and worsening 
nature of the symptoms.

Lung cancer may be perceived as more likely if symp-
toms persist for longer, such as over 3 months; however, 
delaying investigation in patients with comorbid COPD 
may lead to later stage diagnosis and poorer outcomes. 
Another vignette study that did not include the pres-
ence of comorbidities found that GP symptom investiga-
tion was not influenced by the presence of high or low 
cancer-risk symptoms.20 While this might be justified by 
the relative low frequency of lung cancer in the general 
population compared with other conditions, not consid-
ering a potential lung cancer diagnosis was associated 
with a lower likelihood of urgent referrals for investiga-
tions, increasing the risk of diagnostic delays.

Urgent chest X-ray referral was the most common 
management approach for GPs in this study, although 
this choice did not appear to be influenced by the COPD 
status. There is growing primary care evidence for the 
role chest X-ray plays in lung cancer diagnosis, with some 
evidence that increased use of chest X-ray leads to stage 
shift in lung cancer diagnoses.24 Diagnostic tests should be 
conducted more frequently for patients with comorbidi-
ties who present with new/worsening symptoms to rule 
out cancer as a possibility. Substantial variation in chest 
X-ray usage exists at GP practice level which, if addressed, 
could reduce geographical and region differences in lung 
cancer outcomes.25 Future studies may explore whether 
GPs would select to monitor symptoms in return appoint-
ments after selecting certain management approaches 
(such as adjusting medications) to allow for in-depth 
exploration of GP decision-making and the influence 
of the symptom period (eg, experiencing symptoms for 
3 months compared with 3 weeks).

NICE guidance recommends that persistent respira-
tory symptoms, experienced for 3 weeks or more, should 
prompt GP attendance and further investigation.12 
Despite public health campaigns raising awareness of 
the potential significance of persistent respiratory symp-
toms for undiagnosed lung cancer such as ‘Be Clear on 
Cancer’,26 patients with comorbidities may delay help-
seeking due to symptom attribution to their pre-existing 
conditions. A previous vignette study showed only 20% of 
patients attributed new respiratory symptoms (dyspnoea 
and persistent cough) to lung cancer and patients with 
existing respiratory conditions were more likely to attri-
bute respiratory symptoms to asthma or COPD.17 GPs 
should potentially have a higher index of suspicion for 
lung cancer in patients with comorbidities as patients 
may have already attributed symptoms to an alternative 
explanation and delayed presentation to primary care.4 
Use of decision support tools which incorporate comor-
bidities (such as COPD) and additional electronic health 

record data could be used in clinical practice to support 
this. Patients who are at a higher risk of underlying lung 
cancer could be identified using the tools and prioritised 
for urgent referrals, particularly when presenting with 
new or worsening symptoms or if they do not respond to 
initial drug treatments.

It should be noted that evidence on the role of 
comorbidities (such as COPD) in influencing stage at 
lung cancer diagnosis is mixed, with previous studies 
suggesting possible protective effects.27 28 A recent study 
of over 86 000 patients from Ontario, Canada, with lung 
cancer diagnosed between 2008 and 2020 showed a 30% 
lower risk of late-stage diagnosis for patients with COPD 
compared with those without. This effect was only slightly 
tempered by previous chest imaging.29 Patients with 
chronic conditions, such as COPD, have more frequent 
contact with healthcare services for disease monitoring 
which may result in earlier cancer detection. Therefore, 
other mechanisms may in practice mitigate the observed 
similarity in outcome by the COPD status. Particular 
attention should be dedicated to patients with chronic 
conditions who do not engage with healthcare as these 
patients are at high risk of both poor health outcomes 
from their chronic condition and delays in lung cancer 
diagnosis.

Vignette studies are an effective tool for exploring the 
psychological mechanisms involved in clinical decision-
making.14–17 The current study provided new insights 
into how GPs interpret symptoms and how the presence 
of pre-existing conditions may influence diagnosis. The 
vignettes were developed using input from PPI repre-
sentatives and experienced GPs to increase validity. The 
completion of four vignettes by 93% of participants 
indicates high acceptability and feasibility. Use of free-
text responses and concealment of the study hypotheses 
ensured participants were not primed and were able to 
freely generate their own ideas.

There are also some limitations to this work. First, 
the vignettes described an ex-smoker and this charac-
teristic was not varied between the cases presented to 
GPs. Smoking status may affect GP’s symptom attribu-
tion and decision-making, and future vignette studies 
should consider varying such risk factors to evaluate their 
possible role in influencing clinical decision-making. 
Additionally, for practical reasons and sample size 
considerations, the vignette scenarios were fairly simple, 
aiming to elicit the three most likely diagnoses and up 
to four preferred management options. Often GPs will 
appropriately suspect even more possible diagnoses or 
consider more than four actions (at times in combination 
with a referral). Lastly, GPs were recruited via an online 
survey platform with limited inclusion criteria. While this 
allowed for wide participation of UK GPs, our sample was 
not directly representative of the UK. We had a greater 
proportion of GPs who worked in larger practices. There 
is a potential that GPs from larger practices experience 
more patients with lung cancer or have better systems in 
place for lung cancer referral.
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There is currently limited evidence on the role of comor-
bidity in GP’s decision-making regarding cancer investi-
gations. This study begins to address this by exploring the 
effect of COPD morbidity on cancer symptom attribution 
and diagnostic investigations in primary care. COPD was 
not a clear factor in influencing GP’s decision-making on 
diagnostic investigations or cancer risk perception when 
patients presented with possible cancer symptoms and 
pre-existing morbidity. Further research identifying the 
clinical features associated with underlying lung cancer 
in patients with COPD is needed to inform updates to the 
NICE guidelines. The provision of integrated healthcare 
is particularly important as doctor-patient interactions for 
managing chronic conditions can offer an opportunity 
for early cancer detection and diagnosis. This is especially 
important in the context of an ageing population, with 
increasing number of people with multimorbidity.

Despite emerging evidence about possible protective 
effects of comorbidities on cancer stage at diagnosis, 
there is still scope for increasing GP clinical suspicion 
of lung cancer among patients with COPD and use of 
prompt diagnostic investigations for patients with COPD 
who have worsening symptoms.

X Samuel William David Merriel @sammerriel and Georgios Lyratzopoulos @
glyratzopoulos

Acknowledgements  We would like to acknowledge the patient and public 
representative who have supported SPOCC research. In this study, the 
representatives provided constructive feedback and insight during vignette 
development. We thank them for sharing their time and insights on the topic.

Contributors  CR acted as guarantor. The study conception, design and methods 
were developed and modified by CvW, GL, MB, GAA and CR. Data acquisition was 
performed by HS, CvW and CR. Data analysis was conducted by LM, AB and HS. 
Emerging findings were reviewed, and future analysis informed by CvW, GL, GAA 
and CR. The first version of the manuscript was drafted by LM, CvW, AB, HS, MR, 
SWDM and CR. LM, CvW, AB, HS, MR, SWDM, MEB, GL, WH, GAA and CR critically 
reviewed the protocol and approved the final manuscript. The study forms part of 
an NIHR Programme Grants for Applied Research (PgfAR) SPOtting Cancer among 
Comorbidities (SPOCC) programme: supporting clinical decision making in patients 
with symptoms of cancer and pre-existing conditions (NIHR201070), of which GGA 
is the Principal Investigator, and CR and CvW are Workstream 3 leads ('Quantifying 
the impact of comorbidity on patient help-seeking and healthcare provider’s 
attitudes on investigations: online vignette studies').

Funding  This study forms part of an NIHR Programme Grants for Applied Research 
(PgfAR) SPOtting Cancer among Comorbidities (SPOCC) programme: supporting 
clinical decision making in patients with symptoms of cancer and pre-existing 
conditions (NIHR201070), of which GGA is the principal investigator, and CR, CvW, 
SWDM, WH and GL are co-investigators and/or Workstream 3 ('Quantifying the 
impact of comorbidity on patient help-seeking and healthcare provider's attitudes 
on investigations: online vignette studies') leads. The views expressed are those of 
the author(s) and not necessarily those of the NIHR or the Department of Health and 
Social Care. CR acknowledges funding from Cancer Research UK - Early Detection 
and Diagnosis Committee (grant number EDDCPJT\100018); GL is supported by 
a Cancer Research UK advanced clinician scientist fellowship award (reference: 
C18081/A18180). MB receives personal fees from GRAIL Inc, for Independent 
Data Monitoring Committee (IDMC) membership unrelated to this study. SWDM is 
supported by the NIHR Manchester Biomedical Research Centre (NIHR203308).

Competing interests  None declared.

Patient and public involvement  Patients and/or the public were involved in the 
design, or conduct, or reporting or dissemination plans of this research. Refer to the 
Methods section for further details.

Patient consent for publication  Not applicable.

Ethics approval  This study involves human participants and was approved by 
the University College London Ethics Committee (22527/001). Participants gave 
informed consent to participate in the study before taking part.

Provenance and peer review  Not commissioned; externally peer reviewed.

Data availability statement  Data are available upon reasonable request.

Supplemental material  This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer-reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits 
others to copy, redistribute, remix, transform and build upon this work for any 
purpose, provided the original work is properly cited, a link to the licence is given, 
and indication of whether changes were made. See: https://creativecommons.org/​
licenses/by/4.0/.

ORCID iDs
Lucy Mitchinson http://orcid.org/0000-0003-3648-2913
Christian von Wagner http://orcid.org/0000-0002-7971-0691
Matthew Barclay http://orcid.org/0000-0003-1148-1922
Georgios Lyratzopoulos http://orcid.org/0000-0002-2873-7421
Willie Hamilton http://orcid.org/0000-0003-1611-1373
Gary A Abel http://orcid.org/0000-0003-2231-5161

REFERENCES
	 1	 Office for Health Improvements and Disparities. Inhale – interactive 

health atlas of lung conditions in England, Available: https://​
fingertips.phe.org.uk/profile/inhale/data#page/3/gid/8000008/pat/15/​
par/E92000001/ati/167/are/E38000006/iid/253/age/1/sex/4/cat/-1/​
ctp/-1/yrr/1/cid/4/tbm/1/page-options/car-do-0

	 2	 Durham AL, Adcock IM. The relationship between COPD and lung 
cancer. Lung Cancer (Auckl) 2015;90:121–7. 

	 3	 National Healkth Service. Chronic obstructive pulmonary disease 
(COPD), Available: https://www.nhs.uk/conditions/chronic-​
obstructive-pulmonary-disease-copd/

	 4	 Smith SM, Campbell NC, MacLeod U, et al. Factors contributing to 
the time taken to consult with symptoms of lung cancer: a cross-
sectional study. Thorax 2009;64:523–31. 

	 5	 Cancer Research UK. Lung cancer statistics, Available: https://www.​
cancerresearchuk.org/health-professional/cancer-statistics/statistics-​
by-cancer-type/lung-cancer#heading-Six

	 6	 Araghi M, Fidler-Benaoudia M, Arnold M, et al. International 
differences in lung cancer survival by sex, histological type and stage 
at diagnosis: an ICBP SURVMARK-2 Study. Thorax 2022;77:378–90. 

	 7	 Gurney J, Sarfati D, Stanley J. The impact of patient comorbidity on 
cancer stage at diagnosis. Br J Cancer 2015;113:1375–80. 

	 8	 Renzi C, Kaushal A, Emery J, et al. Comorbid chronic diseases 
and cancer diagnosis: disease-specific effects and underlying 
mechanisms. Nat Rev Clin Oncol 2019;16:746–61. 

	 9	 Neal RD, Robbé IJ, Lewis M, et al. The complexity and difficulty of 
diagnosing lung cancer: findings from a national primary-care study 
in Wales. Prim Health Care Res Dev 2015;16:436–49. 

	10	 Sirota M, Kostopoulou O, Round T, et al. Prevalence and alternative 
explanations influence cancer diagnosis: An experimental study with 
physicians. Health Psychol 2017;36:477–85. 

	11	 Vestbo J, Hurd SS, Agustí AG, et al. Global strategy for the 
diagnosis, management, and prevention of chronic obstructive 
pulmonary disease. Am J Respir Crit Care Med 2013;187:347–65. 

	12	 NICE. Suspected cancer: recognition and referral, 2015. Available: 
https://www.nice.org.uk/guidance/ng12/chapter/Recommendations-​
organised-by-site-of-cancer#lung-and-pleural-cancers

	13	 Round T, Gildea C, Ashworth M, et al. Association between use 
of urgent suspected cancer referral and mortality and stage 
at diagnosis: a 5-year national cohort study. Br J Gen Pract 
2020;70:e389–98. 

	14	 Sheringham J, Kuhn I, Burt J. The use of experimental vignette 
studies to identify drivers of variations in the delivery of health care: a 
scoping review. BMC Med Res Methodol 2021;21:81. 

copyright.
 on A

ugust 28, 2024 at U
C

L Library S
ervices. P

rotected by
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2023-082495 on 21 A

ugust 2024. D
ow

nloaded from
 

https://x.com/sammerriel
https://x.com/glyratzopoulos
https://x.com/glyratzopoulos
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0003-3648-2913
http://orcid.org/0000-0002-7971-0691
http://orcid.org/0000-0003-1148-1922
http://orcid.org/0000-0002-2873-7421
http://orcid.org/0000-0003-1611-1373
http://orcid.org/0000-0003-2231-5161
https://fingertips.phe.org.uk/profile/inhale/data#page/3/gid/8000008/pat/15/par/E92000001/ati/167/are/E38000006/iid/253/age/1/sex/4/cat/-1/ctp/-1/yrr/1/cid/4/tbm/1/page-options/car-do-0
https://fingertips.phe.org.uk/profile/inhale/data#page/3/gid/8000008/pat/15/par/E92000001/ati/167/are/E38000006/iid/253/age/1/sex/4/cat/-1/ctp/-1/yrr/1/cid/4/tbm/1/page-options/car-do-0
https://fingertips.phe.org.uk/profile/inhale/data#page/3/gid/8000008/pat/15/par/E92000001/ati/167/are/E38000006/iid/253/age/1/sex/4/cat/-1/ctp/-1/yrr/1/cid/4/tbm/1/page-options/car-do-0
https://fingertips.phe.org.uk/profile/inhale/data#page/3/gid/8000008/pat/15/par/E92000001/ati/167/are/E38000006/iid/253/age/1/sex/4/cat/-1/ctp/-1/yrr/1/cid/4/tbm/1/page-options/car-do-0
http://dx.doi.org/10.1016/j.lungcan.2015.08.017
https://www.nhs.uk/conditions/chronic-obstructive-pulmonary-disease-copd/
https://www.nhs.uk/conditions/chronic-obstructive-pulmonary-disease-copd/
http://dx.doi.org/10.1136/thx.2008.096560
https://www.cancerresearchuk.org/health-professional/cancer-statistics/statistics-by-cancer-type/lung-cancer#heading-Six
https://www.cancerresearchuk.org/health-professional/cancer-statistics/statistics-by-cancer-type/lung-cancer#heading-Six
https://www.cancerresearchuk.org/health-professional/cancer-statistics/statistics-by-cancer-type/lung-cancer#heading-Six
http://dx.doi.org/10.1136/thoraxjnl-2020-216555
http://dx.doi.org/10.1038/bjc.2015.355
http://dx.doi.org/10.1038/s41571-019-0249-6
http://dx.doi.org/10.1017/S1463423614000516
http://dx.doi.org/10.1037/hea0000461
http://dx.doi.org/10.1164/rccm.201204-0596PP
https://www.nice.org.uk/guidance/ng12/chapter/Recommendations-organised-by-site-of-cancer#lung-and-pleural-cancers
https://www.nice.org.uk/guidance/ng12/chapter/Recommendations-organised-by-site-of-cancer#lung-and-pleural-cancers
http://dx.doi.org/10.3399/bjgp20X709433
http://dx.doi.org/10.1186/s12874-021-01247-4
http://bmjopen.bmj.com/


11Mitchinson L, et al. BMJ Open 2024;14:e082495. doi:10.1136/bmjopen-2023-082495

Open access

	15	 Evans SC, Roberts MC, Keeley JW, et al. Vignette methodologies for 
studying clinicians’ decision-making: Validity, utility, and application 
in ICD-11 field studies. Int J Clin Health Psychol 2015;15:160–70. 

	16	 Peabody JW, Luck J, Glassman P, et al. Comparison of vignettes, 
standardized patients, and chart abstraction: A prospective 
validation study of 3 methods for measuring quality. JAMA 
2000;283:1715–22. 

	17	 Kaushal A, Waller J, von Wagner C, et al. The role of chronic 
conditions in influencing symptom attribution and anticipated help-
seeking for potential lung cancer symptoms: a vignette-based study. 
BJGP Open 2020;4:bjgpopen20X101086. 

	18	 Chowienczyk S, Price S, Hamilton W. Changes in the presenting 
symptoms of lung cancer from 2000-2017: a serial cross-sectional 
study of observational records in UK primary care. Br J Gen Pract 
2020;70:e193–9. 

	19	 Hamilton W, Peters TJ, Round A, et al. What are the clinical features 
of lung cancer before the diagnosis is made? A population based 
case-control study. Thorax 2005;60:1059–65. 

	20	 Sheringham J, Sequeira R, Myles J, et al. Variations in GPs’ decisions 
to investigate suspected lung cancer: a factorial experiment using 
multimedia vignettes. BMJ Qual Saf 2017;26:449–59. 

	21	 NHS England Primary Care Worlforce Team. General practice 
workforce, 30 April 2023, 2023. Available: https://digital.nhs.uk/​
data-and-information/publications/statistical/general-and-personal-​
medical-services/30-april-2023#chapter-index

	22	 NHS Business Services Authority. Primary care organisation list size 
and GP count, 30 April 2024, 2024. Available: https://www.nhsbsa.​
nhs.uk/prescription-data/organisation-data/pco-list- size-and-gp-
count

	23	 Kostopoulou O, Sirota M, Round T, et al. The role of physicians’ 
first impressions in the diagnosis of possible cancers without alarm 
symptoms. Med Decis Making 2017;37:9–16. 

	24	 Kennedy MPT, Cheyne L, Darby M, et al. Lung cancer stage-shift 
following a symptom awareness campaign. Thorax 2018;73:1128–36. 

	25	 Bradley SH, Barclay M, Cornwell B, et al. Associations between 
general practice characteristics and chest X-ray rate: an 
observational study. Br J Gen Pract 2022;72:e34–42. 

	26	 Ball S, Hyde C, Hamilton W, et al. An evaluation of a national 
mass media campaign to raise public awareness of possible 
lung cancer symptoms in England in 2016 and 2017. Br J Cancer 
2022;126:187–95. 

	27	 Dalton SO, Frederiksen BL, Jacobsen E, et al. Socioeconomic 
position, stage of lung cancer and time between referral and 
diagnosis in Denmark, 2001-2008. Br J Cancer 2011;105:1042–8. 

	28	 Lyratzopoulos G, Abel GA, Barbiere JM, et al. Variation in advanced 
stage at diagnosis of lung and female breast cancer in an English 
region 2006-2009. Br J Cancer 2012;106:1068–75. 

	29	 Butler SJ, Louie AV, Sutradhar R, et al. Association between COPD 
and stage of lung cancer diagnosis: a population-based study. Curr 
Oncol 2023;30:6397–410. 

copyright.
 on A

ugust 28, 2024 at U
C

L Library S
ervices. P

rotected by
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2023-082495 on 21 A

ugust 2024. D
ow

nloaded from
 

http://dx.doi.org/10.1016/j.ijchp.2014.12.001
http://dx.doi.org/10.1001/jama.283.13.1715
http://dx.doi.org/10.3399/bjgpopen20X101086
http://dx.doi.org/10.3399/bjgp20X708137
http://dx.doi.org/10.1136/thx.2005.045880
http://dx.doi.org/10.1136/bmjqs-2016-005679
https://digital.nhs.uk/data-and-information/publications/statistical/general-and-personal-medical-services/30-april-2023#chapter-index
https://digital.nhs.uk/data-and-information/publications/statistical/general-and-personal-medical-services/30-april-2023#chapter-index
https://digital.nhs.uk/data-and-information/publications/statistical/general-and-personal-medical-services/30-april-2023#chapter-index
https://www.nhsbsa.nhs.uk/prescription-data/organisation-data/pco-list-%20size-and-gp-count
https://www.nhsbsa.nhs.uk/prescription-data/organisation-data/pco-list-%20size-and-gp-count
https://www.nhsbsa.nhs.uk/prescription-data/organisation-data/pco-list-%20size-and-gp-count
http://dx.doi.org/10.1177/0272989X16644563
http://dx.doi.org/10.1136/thoraxjnl-2018-211842
http://dx.doi.org/10.3399/BJGP.2021.0232
http://dx.doi.org/10.1038/s41416-021-01573-w
http://dx.doi.org/10.1038/bjc.2011.342
http://dx.doi.org/10.1038/bjc.2012.30
http://dx.doi.org/10.3390/curroncol30070471
http://dx.doi.org/10.3390/curroncol30070471
http://bmjopen.bmj.com/

	Clinical decision-­making on lung cancer investigations in primary care: a vignette study
	Abstract
	Introduction﻿﻿
	Methods
	Design
	Patient and public involvement
	Outcome measures
	Symptom attribution
	Management approaches

	Participants
	Statistical analysis
	Symptom attribution
	Management approaches


	Results
	Symptom attribution
	Primary outcome: attribution of symptoms to lung cancer
	Research question 1: how does a patient’s COPD status influence a GP’s attribution of worsening respiratory or general symptoms to lung cancer?
	Secondary outcome: attribution of symptoms to alternative explanations

	Management approaches
	Primary outcome: referral for urgent chest X-ray
	Research question 2: how does a patient’s COPD status influence a GP’s decision to refer the patient for an urgent chest X-ray?
	Research question 3: how does a patient’s COPD status in combination with the presentation of respiratory versus general symptoms influence a GP’s decision to refer the patient for an urgent chest X-ray?

	Secondary outcome: selection of other management approaches


	Discussion
	References


