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AbsTrACT
background cOPD is a major cause of morbidity 
and mortality in populations eligible for lung cancer 
screening. We investigated the role of spirometry in a 
community- based lung cancer screening programme.
Methods ever smokers, age 55–74, resident in three 
deprived areas of Manchester were invited to a ’lung 
health check’ (lhc) based in convenient community 
locations. spirometry was incorporated into the lhcs 
alongside lung cancer risk estimation (Prostate, lung, 
colorectal and Ovarian study risk Prediction Model, 
2012 version (PlcOM2012)), symptom assessment and 
smoking cessation advice. Those at high risk of lung 
cancer (PlcOM2012 ≥1.51%) were eligible for annual low- 
dose cT screening over two screening rounds. airflow 
obstruction was defined as FeV1/FVc<0.7. Primary care 
databases were searched for any prior diagnosis of 
cOPD.
results 99.4% (n=2525) of lhc attendees 
successfully performed spirometry; mean age was 
64.1±5.5, 51% were women, 35% were current 
smokers. 37.4% (n=944) had airflow obstruction of 
which 49.7% (n=469) had no previous diagnosis of 
cOPD. 53.3% of those without a prior diagnosis were 
symptomatic (n=250/469). after multivariate analysis, 
the detection of airflow obstruction without a prior 
cOPD diagnosis was associated with male sex (adjOr 
1.84, 95% ci 1.37 to 2.47; p<0.0001), younger age 
(p=0.015), lower smoking duration (p<0.0001), fewer 
cigarettes per day (p=0.035), higher FeV1/FVc ratio 
(<0.0001) and being asymptomatic (adjOr 4.19, 95% ci 
2.95 to 5.95; p<0.0001). The likelihood of screen 
detected lung cancer was significantly greater in those 
with evidence of airflow obstruction who had a previous 
diagnosis of cOPD (adjOr 2.80, 95% ci 1.60 to 8.42; 
p=0.002).
Conclusions incorporating spirometry into a 
community- based targeted lung cancer screening 
programme is feasible and identifies a significant number 
of individuals with airflow obstruction who do not have a 
prior diagnosis of cOPD.

InTroduCTIon
Chronic Obstructive Pulmonary Disease (COPD) is 
a significant global health problem and a leading 
cause of morbidity and mortality with a considerable 
economic burden.1 2 The World Health Organiza-
tion (WHO) has projected that deaths attributable 
to COPD will increase by up to 30% over the next 
10 years and become the third leading cause of 
death across the globe.3 Tackling the prevalence of 
smoking, which is the most important risk factor 
for developing COPD, is a key goal.3 4 Individuals 
diagnosed with COPD often suffer from breath-
lessness, chronic cough and sputum production; 
however, during the early stages of the disease, it is 
often asymptomatic. COPD is therefore commonly 
underdiagnosed and also often misdiagnosed in 

Key messages

What is the key question?
 ► Is it feasible to incorporate spirometry into 
a community- based lung cancer screening 
programme in order to detect previously 
undiagnosed airflow obstruction?

What is the bottom line?
 ► Incorporating spirometry into a community- 
based cancer screening programme, targeting 
high- risk populations, is feasible and identifies 
a significant number of individuals with airflow 
obstruction without a prior diagnosis of COPD.

Why read on?
 ► Our study demonstrates how a ‘Lung Health 
Check’ approach to lung cancer screening, 
which includes spirometric assessment for 
undiagnosed COPD, can successfully reach 
individuals of low socioeconomic status from 
deprived areas and therefore provide an 
opportunity to address other smoking- related 
causes of morbidity and mortality in high- risk 
populations.
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Lung cancer

primary care settings with reported prevalence rates ranging 
from 3.6% to 19%.5 6

Individuals with undiagnosed COPD are at increased risk of 
exacerbations and pneumonia; those with symptoms are also 
at increased risk of death.7 Understanding factors associated 
with delayed or missed diagnosis is therefore important.8 The 
burden on the healthcare system for the management of exac-
erbations is equivalent for individuals with airflow obstruction 
irrespective of previous COPD diagnosis.9 Diagnosis of COPD 
at an earlier stage may improve outcomes and quality of life4 
although screening for asymptomatic COPD is not currently 
recommended.10 Characteristics reported to be associated with 
missed COPD diagnosis include: younger age, male gender, 
lower symptom burden, current smoking, lower education and 
having better lung function.6 7 For individuals with the relevant 
exposures and symptoms, spirometry is required to make the 
diagnosis. The key spirometric finding is airflow obstruction; 
this is defined as a postbronchodilator ratio of FEV1 to FVC of 
<0.7.4

Lung cancer is the world’s leading cause of cancer death and 
most patients are diagnosed at an advanced incurable stage 
primarily due to late presentation.11 Low- dose CT (LDCT) 
screening of high- risk smokers reduces lung cancer- specific 
mortality and a recently published position statement from Euro-
pean investigators recommended implementation of screening 
across Europe.12 The link between COPD and lung cancer is well 
established13 and the prevalence of COPD within lung cancer 
screening programmes well described.14–17 However, spirom-
etry is not routinely incorporated into screening programmes. 
Including assessments for other smoking- related comorbidi-
ties such as COPD in screening programmes has the potential 
to improve cost effectiveness.18 Successful implementation 
of lung cancer screening will require services to be accessible 
to those at greatest risk, such as smokers with low socioeco-
nomic status (SES).19 Low SES is associated with higher levels 
of smoking, COPD and lung cancer but also reduced partici-
pation in screening trials.20 21 We developed a ‘Lung Health 
Check’ programme which took place in deprived community 
locations across Manchester to try to address this participa-
tion bias and overcome practical barriers such as cost, distance 
and travel.22 The aim of this study was to determine whether 
incorporating spirometry into a community- based lung cancer 
screening programme was effective in identifying individuals 
with previously undetected airflow obstruction, and therefore 
possible COPD. We also wanted to explore the characteristics of 
individuals with airflow obstruction to see if there are important 
differences between those that do and those that do not have 
a prior diagnosis of COPD. We hypothesise that incorporating 
spirometry into a lung cancer screening programme would be 
feasible and would identify a significant number of attendees 
with previously undetected airflow obstruction.

MeThods
Manchester Lung health Checks
A detailed description of the Manchester Lung Health Check 
pilot has previously been published.23 24 In brief, ever smokers 
aged 55–74 registered with participating general practitioner 
(GP) practices were invited to attend an LHC in convenient 
community locations, across three sites, in deprived areas of 
Manchester. As part of the LHC, participants underwent an 
assessment of respiratory symptoms, spirometry and a calcula-
tion of their 6- year lung cancer risk score using the Prostate, 
Lung, Colorectal and Ovarian Study Risk Prediction Model, 

2012 version (PLCOm2012).
25 This model takes several parameters 

into account including age, gender, ethnicity, smoking exposure, 
education, body mass index, previous medical and family history. 
Those at a higher risk of lung cancer, defined as a PLCOm2012 
score of ≥1.51%,26 were invited to participate in annual LDCT 
screening over two screening rounds. Postcodes were recorded to 
determine Index of Multiple Deprivation 2015 (IMD) rank for 
England. This is a measure of relative deprivation in small areas 
(neighbourhoods) of England; areas are ranked from 1 (most 
deprived) to 32 844 (least deprived).27 Healthcare records were 
searched for a diagnosis of lung cancer using International Clas-
sification of Diseases (ICD) codes in all those lost to follow- up in 
the second round of screening.

spirometry
Spirometry was performed in accordance with Association for 
Respiratory Technology & Physiology (ARTP) guidelines28 at 
the time of the LHC using a desktop spirometer (Vitalograph 
ALPHA). All nurses performing spirometry had undergone 
formal ARTP training. All measures were prebronchodilator and 
included FEV1, FVC and their respective Global Lung Function 
Initiative reference values. Each participant was given at least 
three attempts at performing spirometry and the highest value 
recorded. Airflow obstruction was defined as an FEV1/FVC ratio 
<0.7.4

symptom questionnaire
Participants were asked about respiratory symptoms at the 
time of the LHC including: breathlessness (using the Medical 
Research Council (MRC) dyspnoea scale), cough (including 
duration), sputum production, wheeze, haemoptysis, chest pain 
and antibiotic or steroid use for exacerbations (≥2 episodes per 
year). In accordance with Global Initiative for Chronic Obstruc-
tive Lung Disease recommendations, participants were cate-
gorised as ‘symptomatic’ if they reported any one or more of 
the following symptoms: breathlessness (MRC dyspnoea scale 
≥2), chronic cough (≥6 weeks) or regular sputum production 
(≥teaspoon/day).4

definition of CoPd
For the purpose of these analysis, individuals were categorised as 
potentially having COPD if they had airflow obstruction, inde-
pendent of presence and pattern of symptoms. Participants were 
asked if they had ever been diagnosed with COPD or emphysema 
and primary care records were searched for a prior diagnosis of 
COPD, emphysema or chronic bronchitis using ICD codes in all 
those with airflow obstruction; those without a prior diagnosis 
were categorised as ‘undiagnosed’.

LdCT and radiological reporting
All LDCT scans (Optima 660, GE Healthcare) were reported by 
National Health Service Consultant Radiologists with a specific 
interest in thoracic radiology. As part of the reporting template, 
other respiratory radiological findings were recorded including 
the presence or absence of emphysema. Such findings were 
reported at the discretion of the reporting radiologist without 
predefined definitions. The severity or form of emphysema was 
not recorded.

statistical analysis
All statistical analysis was conducted using SPSS V.22. Groups 
were compared using independent t- test (parametric) or Mann- 
Whitney U test (non- parametric) for continuous data and χ2 and 
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Fisher’s exact tests for categorical data. We tested whether the 
presence of airflow obstruction was independently predictive of 
lung cancer after 2 years of follow- up by undertaking a logistic 
regression analysis including PLCOM2012 score (as this model 
includes a number of variables associated with lung cancer risk). 
In further analyses limited to those with airflow obstruction, 
we performed univariate binary logistic regression to determine 
whether standard clinical variables differed between individuals 
with airflow obstruction who did or did not have a prior COPD 
diagnosis. Variables with a significant association (p≤0.05) were 
then entered into a multivariate model. We also tested whether 
a GP diagnosis of COPD was independently predictive of lung 
cancer by undertaking a logistic regression analysis including 
PLCOM2012 score. Statistical significance was defined as p≤0.05.

resuLTs
spirometry
Of 2541 individuals who attended an LHC, 99.4% successfully 
performed spirometry (n=2525/2541). Of these 37.4% (n=944) 
had evidence of airflow obstruction. A comparison of baseline 
characteristics between those with and without airflow obstruc-
tion is detailed in table 1. Those with airflow obstruction had 
greater tobacco smoke exposure (smoking duration 40±13 vs 
31±15 years; p<0.001), were more likely to be current smokers 
(49% vs 27%; p<0.001), were more symptomatic (68% vs 55%; 
p<0.001) and had a lower median IMD deprivation rank (2806 
vs 2908; p=0.004). Mean predicted FEV1 was 99%±21% 
(2.6±0.7 L) in those without and 76%±24% (1.9±0.7 L) in 
those with airflow obstruction and the corresponding FEV1/FVC 
ratio was 0.77±0.05 and 0.60±0.09, respectively (p<0.001).

Participants were asked, as part of the LHC, to self- report 
whether they had ever been diagnosed with COPD as this is a vari-
able used in the PLCOM2012 model to calculate lung cancer risk. 
Twelve per cent (n=193) of those without airflow obstruction 
reported a previous diagnosis of COPD and 61% (n=576/944) 
with airflow obstruction reported no prior diagnosis of COPD. 
If we assume a direct relationship between airflow obstruction 
and COPD, then up to 30.5% (n=769/2525) of LHC attendees 
may have been misclassified. This varied from 22.7% in those 
not eligible for screening (n=251/1108) to 36.6% in those who 
were eligible (n=518/1417).

Previous diagnosis of CoPd
A primary care medical case record review was undertaken in 
all those with airflow obstruction (n=944) to look for evidence 
of a prior diagnosis of COPD. In just over half of individuals, a 
diagnosis of COPD was documented (50.3%; n=475; figure 1). 
All individuals with obstructive spirometry were divided into 
two groups, those with a documented history of COPD and 
those without in order to identify characteristics associated with 
a missed COPD diagnosis. The presence of airflow obstruction 
without a prior COPD diagnosis was associated, after multi-
variate analysis, with younger age (p=0.015), male sex (adjOR 
1.84, 95% CI 1.37 to 2.47; p<0.0001), lower smoking dura-
tion (p<0.0001), mean cigarettes per day (p=0.035), being 
asymptomatic (adjOR 4.19, 95% CI 2.95 to 5.95; p<0.0001) and 
higher FEV1/FVC ratio (p<0.0001; table 2).

CT finding of emphysema
1374(54.4%) of those who performed spirometry were eligible 
for and underwent LDCT screening. The prevalence of radiolog-
ical emphysema was high, with emphysema detected in 63.4% 
(n=876) of individuals; this increased to 76.0% (n=529/696) 

in those with airflow obstruction compared with 51.2% 
(n=347/678) in those without (p<0.001). The detection of 
emphysema was higher in those with airflow obstruction and a 
previous diagnosis of COPD compared with those with airflow 
obstruction and no previous diagnosis of COPD (83.9% vs 
65.4%; p<0.001).

screen detected lung cancers
In those with evidence of airflow obstruction, participants previ-
ously diagnosed with COPD had a higher mean lung cancer risk 
score than those without (mean PLCOm2012 score 6.4±5.5% 
vs 3.0±3.1%; p<0.001; table 1). A total of 61 lung cancers 
were detected in the screened population. Within the 2 years 
of follow- up, 12 participants had died and 61 (4.9%) did not 
attend their second round scan, none of whom had a diagnosis 
of lung cancer on ICD code searches. Lung cancer detection was 
significantly higher in those with airflow obstruction (5.7% vs 
3.1%; p<0.001; table 1). However, airflow obstruction was 
not independently predictive of lung cancer, when adjusted for 
PLCOM2012 lung cancer risk score (p=0.29).

Among participants with airflow obstruction, lung cancer 
detection was also significantly higher in those with a COPD 
diagnosis compared with those with previously unrecognised 
airflow obstruction (6.9% vs 1.5%; p<0.001; table 1). The risk 
of lung cancer was significantly higher in those with diagnosed 
COPD (OR 3.76, 95% CI 1.64 to 8.62; p=0.002) and this 
remained significant after adjustment for PLCOM2012 risk score 
(adjOR 2.80, 95% CI 1.60 to 8.42; p=0.002).

dIsCussIon
In this study, we investigated the role of spirometry in a 
community- based lung cancer screening programme. Airflow 
obstruction, a key requirement for the diagnosis of COPD, was 
found in more than a third of participants (37.4%). Half of these 
individuals had no previous diagnosis of COPD, equivalent 
to one in five (18.6%) of all LHC attendees. Although those 
without a prior diagnosis of COPD were less symptomatic than 
those known to have COPD, the prevalence of symptoms was 
still high, present in more than half (53.3%). As a consequence, 
1 in 10 (9.9%) screening attendees were symptomatic with previ-
ously unrecognised airflow obstruction, raising the possibility 
of COPD. A further 8.7% were asymptomatic but had airflow 
obstruction. Both groups have increased morbidity and, in the 
case of symptomatic undiagnosed COPD, increased mortality.7 
In those with evidence of obstructive spirometry, individuals 
were less likely to be diagnosed with COPD if they were male, 
younger, had less tobacco smoke exposure, were asymptomatic 
and had better lung function.

Our study demonstrates a high prevalence of undetected 
airflow obstruction among lung cancer screening participants. 
This is in keeping with previous studies14–16; however, popu-
lations recruited to large research trials are generally more 
educated and of higher SES than would be expected in those 
at high risk of lung cancer more broadly.20 21 Attendees of 
Manchester’s LHCs were from highly deprived areas and may 
therefore represent a more ‘real- world’ population not previ-
ously captured. We believe that this makes our results highly 
pertinent to screening implementation. The findings emphasise 
that COPD and lung cancer coexist and that future lung cancer 
risk prediction would benefit from more precise COPD diagnosis 
in primary care. Our study also adds to the pre- existing litera-
ture which has examined factors associated with undiagnosed 
COPD. Consistent with previous large studies, we demonstrate 
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Table 1 Baseline characteristics of all participants stratified according to previous COPD diagnosis in those with obstructive spirometry

Variable
no airflow 
obstruction Airflow obstruction P value

Airflow obstruction
(n=944)

P value
undiagnosed
CoPd

diagnosed
CoPd

Number of participants (%) 1581 (62.6) 944 (37.4) – 469 (49.7) 475 (50.3) –

Smoking status

  Current (%) 422 (27) 462 (49) <0.001 213 (45) 249 (52) 0.031

  Former (%) 1159 ((73) 482 (51) 256 (56) 226 (48)

Smoke duration (years) 31±15 40±13 <0.001 37±13 43±12 <0.001

Sex Male (%) 796 (50) 492 (52) 0.39 242 (52) 210 (44) 0.023

Mean age (years) ±SD 63.6±5.5 65.0±5.4 <0.001 64.5 (5.4) 65.5 (5.4) 0.003

Median IMD rank 2908 2806 0.004 2848 2693 0.399

Self- report COPD 193 (12) 368 (39) <0.001 0 368 (78) <0.001

Symptomatic (%) 865 (55) 639 (68) <0.001 250 (53) 389 (82) <0.001

Cough (%) 466 (30) 393 (42) <0.001 144 (31) 249 (52) <0.001

Sputum (%) 493 (31) 455 (48) <0.001 162 (35) 293 (62) <0.001

Wheeze (%) 451 (29) 435 (46) <0.001 152 (32) 283 (60) <0.001

Required antibiotics or steroids for their chest in the 
previous 12 months (%)

231 (15) 271 (29) <0.001 64 (14) 207 (44) <0.001

MRC dyspnoea score (%)

  1 1148 (73) 632 (67) <0.001 365 (78) 267 (56) <0.001

  2 305 (19) 186 (20) 83 (18) 103 (22)

  3 88 (6) 74 (8) 17 (4) 57 (12)

  4 40 (3) 50 (5) 4 (1) 46 (10)

  5 0 2 0 2 (0.4)

Education (%)

  Below O level 922 (58) 631 (67) <0.001 293 (63) 338 (71) 0.013

  O level 342 (22) 169 (18) 94 (20) 75 (16)

  A level 66 (4) 38 (4) 19 (4) 10 (4)

  Some Uni 150 (10) 63 (7) 38 (8) 25 (5)

  Uni degree 58 (4) 33 (4) 16 (3) 17 (4)

  Postgrad 43 (3) 10 (1) 9 (2) 1 (0.2)

Spirometry ±SD

  FEV1 (L) 2.6±0.7 1.9±0.7 <0.001 2.1±0.7 1.7±0.6 0.513

  % pred FEV1 99±21 76±24 <0.001 83±23 69±24 0.252

  FVC (L) 3.3±1.0 3.2±1.0 <0.001 3.4±1.1 2.9±0.9 <0.001

  % pred FVC 104±23 101±28 0.003 106±27 95±27 <0.001

  FEV1/FVC 77±5 60±9 <0.001 63±8 58±9 <0.001

Mean PLCOm2012 score ±SD 2.0±2.6 4.8±4.7 <0.001 3.1±3.0 6.4±5.5 <0.001

Had baseline LDCT (%) 678 (43) 696 (74) <0.001 303 (65) 413 (87) <0.001

Emphysema on CT (%) 347 (51) 529 (76) <0.001 195 (65) 334 (84) <0.001

Lung cancer (%)* 21 (3.1) 40 (5.7) <0.001 7 (1.5) 33 (6.9) <0.001

*Calculated as a percentage of those who had a screening low- dose CT (LDCT) scan at baseline.
A level, advanced level, typically taken by older school pupils prior to college or university, aged 16–18; IMD, index of multiple deprivation; MRC, Medical Research Council; O 
level, ordinary level, typically taken by school pupils aged 14–16 prior to the year 1988; PLCOm2012, Prostate, Lung, Colorectal and Ovarian Study Risk Prediction Model, 2012 
Version.

being male, less symptomatic and with better lung function to 
be associated with having undiagnosed COPD.7 8 However, in 
contrast to Çolak et al7 and Martinez et al,8 we report being a 
former smoker to be associated with undiagnosed COPD as well. 
Case finding programmes targeting current and ex- smokers have 
had only limited impact29 30 and therefore incorporating COPD 

diagnosis into an LHC- based lung cancer screening programme 
may improve reach to target populations. Interestingly, we report 
an almost threefold increased risk of screen detected lung cancer 
in those with airflow obstruction previously diagnosed with 
COPD compared with those without a COPD diagnosis. The 
exact reasons for this are unclear but could possibly be related to 
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Figure 1 Consolidated Standards of Reporting Trials diagram showing 
flow of participants through study.

Table 2 Univariate and multivariate analysis of the association between various clinical measures and the presence of airflow obstruction without 
a prior diagnosis of COPD

Variable

univariate Multivariate

or 95% CI P value or 95% CI P value

Age (years) 0.96 0.94 to 0.99 0.003 0.96 0.94 to 0.99 0.015

Sex (F*/M) 1.35 1.04 to 1.74 0.023 1.84 1.37 to 2.47 <0.0001

Smoking status
(current* vs former)

1.32 1.03 to 1.71 0.031 1.18 0.82 to 1.71 0.38

Smoking duration 0.97 0.96 to 0.98 <0.0001 0.97 0.96 to 0.99 <0.0001

Cigs/day 0.99 0.98 to 1.00 0.01 0.99 0.98 to 0.99 0.035

Symptomatic (yes* vs no) 4.64 3.35 to 6.43 <0.0001 4.19 2.95 to 5.95 <0.0001

FEV1/FVC 1.07 1.05 to 1.09 <0.0001 1.06 1.04 to 1.08 <0.0001

Education (less than ‘O’ level* vs ‘O’ level or greater) 1.48 1.13 to 1.95 0.005 1.28 0.94 to 1.74 0.12

Median IMD rank (below* vs above median) 1.13 0.87 to 1.45 0.36 – – –

*Reference measure.
IMD, Index of Multiple Deprivation.

the higher levels of smoking exposure, higher degrees of airflow 
obstruction and higher prevalence of radiological emphysema in 
this group, all of which have been shown to have an effect on the 
significance of the impact of COPD on lung cancer risk.31

Emphysema was highly prevalent in our screened cohort with 
evidence of emphysema in two- thirds (63.4%) of individuals. The 
presence of emphysema was not associated with screen detected 
lung cancer but was more common in individuals with airflow 
obstruction (76%). Individuals with obstructive spirometry and 
emphysema on CT were 2.5 times more likely to have had a 
previous diagnosis of COPD than those without emphysema.

The Manchester screening pilot is one of the first programmes 
to use an LHC approach to identify high- risk individuals for 
LDCT lung cancer screening. Participants of the programme 
had a median deprivation rank within the lowest decile for 
England suggesting successful engagement with high- risk indi-
viduals of lower SES. The incorporation of spirometry into 
the LHC was straightforward and identified a large number 
of people with previously undetected airflow obstruction. 
We acknowledge that results are based on prebronchodilator 

spirometry readings at a single timepoint which is not optimal 
for COPD assessment as this may include individuals with 
reversible airflow obstruction (eg, asthma). Our results may 
therefore overestimate the number of undiagnosed COPD 
cases. We did not label participants as having COPD but 
communicated the results to primary care with a recommenda-
tion for more detailed assessment.

Unlike many previous studies that rely on self- reported COPD 
diagnosis and are therefore subject to recall bias, the use of 
GP medical records allowed for a more accurate recording of 
previous COPD diagnosis, allowing for the fact primary care 
records also have inaccuracies and limitations. This is important 
as with all survey- based studies there is a reliance on self- reported 
symptoms, smoking exposure and medical history which may 
have inherent inaccuracies. In our cohort, for almost one in 
three attendees, there was discordance between the self- reported 
presence of COPD and spirometry results. Such inaccuracies can 
have implications for lung cancer risk prediction models, such as 
the PLCOm2012 used in our study, as participants could be misclas-
sified as high or low risk.

In conclusion, our study demonstrates that a community- 
based targeted lung cancer screening programme can success-
fully incorporate spirometry and identify a significant number 
of individuals with previously unrecognised airflow obstruction, 
both symptomatic and asymptomatic. Our LHC approach was 
successful in reaching individuals with low SES from deprived 
areas and may therefore provide an opportunity to address a 
significant cause of morbidity and mortality in high- risk popula-
tions. Currently, there is a lack of evidence to support screening 
for COPD in asymptomatic individuals.10 However, early diag-
nosis can allow an opportunity for a number of beneficial inter-
ventions such as smoking cessation, education, vaccination, 
exercise and rehabilitation, aggressive management of comor-
bidities as well as pharmacotherapy which could lead to better 
outcomes and improved quality of life in these individuals.4 In 
addition to the health benefits associated with this approach, 
there is also the potential to improve cost effectiveness of such a 
screening programme especially if combined with other targeted 
initiatives such as screening for cardiovascular disease32 and 
smoking cessation.33 The true benefits of incorporating COPD 
diagnosis into lung cancer screening services, especially in 
asymptomatic individuals, are therefore an important question 
for future programmes to address.

5Balata H, et al. Thorax 2020;0:1–6. doi:10.1136/thoraxjnl-2019-213584

 on M
ay 23, 2023 by guest. P

rotected by copyright.
http://thorax.bm

j.com
/

T
horax: first published as 10.1136/thoraxjnl-2019-213584 on 22 M

ay 2020. D
ow

nloaded from
 

http://thorax.bmj.com/


Lung cancer

Author affiliations
1Manchester Thoracic Oncology centre, Wythenshawe hospital, Manchester 
University nhs Foundation Trust, Manchester, UK
2Division of infection, immunity and respiratory Medicine, University of Manchester, 
Manchester, UK
3Manchester health and care commissioning, Manchester, UK
4greater Manchester health & social care Partnership, Manchester, UK
5Department of radiology, royal Preston hospital, Preston, UK
6Manchester royal infirmary, Manchester University nhs Foundation Trust, 
Manchester, UK
7Department of radiology, royal Blackburn hospital, Blackburn, UK
8Department of radiology, christie nhs Foundation Trust, Manchester, UK
9Department of radiology, salford royal nhs Foundation Trust, salford, UK
10Department of radiology, stockport nhs Foundation Trust, stockport, UK
11Division of cancer sciences, University of Manchester, Manchester, UK

Twitter haval Balata @hsbalata, Janet Tonge @Jetstreamsol and Phil a crosbie @
DrPhilcrosbie

Acknowledgements JV and Pac are supported by the nihr Manchester 
Biomedical research centre.

Contributors service concept: rB, Pac, PVB and JT. service development by 
members of the Macmillan cancer improvement Partnership: rB, Pac, PVB, JT, 
Dc, Pe and sT. service operation and delivery by the Manchester University nhs 
Foundation Trust lung cancer team: hB, Me, rB, Pac and as. radiology reporting 
by the radiology consortium: rD, Mg, Jh, Ki, DK, sM, Tn, rs, as, es, BT, aW and 
JW. Data collection, analysis and drafting of manuscript: hB, Jh, JV, rB and Pac. 
guarantors of overall content: hB, rB and Pac. review, revision and agreement of 
final manuscript: all authors.

Funding This study was funded by Macmillan cancer improvement Partnership.

Competing interests none declared.

Patient consent for publication not required.

ethics approval clinical data from the screening service were recorded on 
an ethically approved database (rec ref: 16/nW/0013). north West- greater 
Manchester West research ethics committee.

Provenance and peer review not commissioned; externally peer reviewed.

data availability statement Data are available upon reasonable request.

orCId ids
haval Balata http:// orcid. org/ 0000- 0002- 8596- 9376
Janet Tonge http:// orcid. org/ 0000- 0001- 9687- 9184
Phil a crosbie http:// orcid. org/ 0000- 0001- 8941- 4813

reFerenCes
 1 gBD 2013 Mortality and causes of Death collaborators. global, regional, and 

national age- sex specific all- cause and cause- specific mortality for 240 causes of 
death, 1990-2013: a systematic analysis for the global burden of disease study 2013. 
Lancet 2015;385:117–71.

 2 guarascio aJ, ray sM, Finch cK, et al. The clinical and economic burden of 
chronic obstructive pulmonary disease in the Usa. Clinicoecon Outcomes Res 
2013;5:235–45.

 3 World_health_Organization. chronic respiratory diseases, 2018. available: http://
www. who. int/ respiratory/ copd/ burden/ en/ [accessed 05 Oct 2018].

 4 global_initiative_for_chronic_Obstructive_lung_Disease_(gOlD).. global strategy 
for the diagnosis, management, and prevention of chronic obstructive pulmonary 
disease, 2018. available: https:// goldcopd. org/ wp- content/ uploads/ 2017/ 11/ gOlD- 
2018- v6. 0- Final- revised- 20- nov_ WMs. pdf [accessed 05 Oct 2018].

 5 Bednarek M, Maciejewski J, Wozniak M, et al. Prevalence, severity and underdiagnosis 
of cOPD in the primary care setting. Thorax 2008;63:402–7.

 6 lamprecht B, soriano JB, studnicka M, et al. Determinants of underdiagnosis of cOPD 
in national and international surveys. Chest 2015;148:971–85.

 7 Çolak Y, afzal s, nordestgaard Bg, et al. Prognosis of asymptomatic and symptomatic, 
undiagnosed cOPD in the general population in Denmark: a prospective cohort study. 
Lancet Respir Med 2017;5:426–34.

 8 Martinez ch, Mannino DM, Jaimes Fa, et al. Undiagnosed obstructive lung disease 
in the United states. associated factors and long- term mortality. Ann Am Thorac Soc 
2015;12:1788–95.

 9 labonté le, Tan Wc, li PZ, et al. Undiagnosed chronic obstructive pulmonary disease 
contributes to the burden of health care use. data from the cancOlD study. Am J 
Respir Crit Care Med 2016;194:285–98.

 10 Us Preventive services Task Force (UsPsTF), siu al, Bibbins- Domingo K, et al. 
screening for chronic obstructive pulmonary disease: Us preventive services Task force 
recommendation statement. JAMA 2016;315:1372–7.

 11 Ferlay J, soerjomataram i, Dikshit r, et al. cancer incidence and mortality 
worldwide: sources, methods and major patterns in glOBOcan 2012. Int J Cancer 
2015;136:e359–86.

 12 Oudkerk M, Devaraj a, Vliegenthart r, et al. european position statement on lung 
cancer screening. Lancet Oncol 2017;18:e754–66.

 13 Young rP, hopkins rJ, christmas T, et al. cOPD prevalence is increased in lung cancer, 
independent of age, sex and smoking history. Eur Respir J 2009;34:380–6.

 14 sekine Y, Fujisawa T, suzuki K, et al. Detection of chronic obstructive pulmonary 
disease in community- based annual lung cancer screening: Chiba chronic obstructive 
pulmonary disease lung cancer screening Study group. Respirology 2014;19:98–104.

 15 Mets OM, Buckens cFM, Zanen P, et al. identification of chronic obstructive 
pulmonary disease in lung cancer screening computed tomographic scans. JAMA 
2011;306:1775–81.

 16 national lung screening Trial research Team, aberle Dr, adams aM, et al. Baseline 
characteristics of participants in the randomized national lung screening trial. J Natl 
Cancer Inst 2010;102:1771–9.

 17 Balkan a, Bulut Y, Fuhrman cr, et al. cOPD phenotypes in a lung cancer screening 
population. Clin Respir J 2016;10:48–53.

 18 cressman s, Peacock sJ, Tammemägi Mc, et al. The cost- effectiveness of high- risk lung 
cancer screening and drivers of program efficiency. J Thorac Oncol 2017;12:1210–22.

 19 Field JK, Devaraj a, Duffy sW, et al. ct screening for lung cancer: is the evidence 
strong enough? Lung Cancer 2016;91:29–35.

 20 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 Prev Res 2014;7:362–71.

 21 hestbech Ms, siersma V, Dirksen a, et al. Participation bias in a randomised trial of 
screening for lung cancer. Lung Cancer 2011;73:325–31.

 22 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.

 23 crosbie Pa, Balata h, evison M, et al. implementing lung cancer screening: baseline 
results from a community- based ’lung health check’ pilot in deprived areas of 
Manchester. Thorax 2019;74:405–9.

 24 crosbie Pa, Balata h, evison M, et al. second round results from the Manchester 
’lung health check’ community- based targeted lung cancer screening pilot. Thorax 
2019;74:700–4.

 25 Tammemägi Mc, Katki ha, hocking Wg, et al. selection criteria for lung- cancer 
screening. N Engl J Med 2013;368:728–36.

 26 Tammemägi Mc, church Tr, hocking Wg, et al. evaluation of the lung cancer risks 
at which to screen ever- and never- smokers: screening rules applied to the PlcO and 
nlsT cohorts. PLoS Med 2014;11:e1001764.

 27 Department for communities and local government. english indices of deprivation, 
2015. available: http:// imd- by- postcode. opendatacommunities. org/

 28 association for respiratory Technology & Physiology (arTP). a guide to performing 
quality assured diagnostic spirometry, 2013. available: http://www. artp. org. uk/ en/ 
professional/ artp- standards/ index. cfm/ QaDs% 20apr% 202013 [accessed 05 Oct 
2018].

 29 Vandevoorde J, Verbanck s, gijssels l, et al. early detection of cOPD: a case finding 
study in general practice. Respir Med 2007;101:525–30.

 30 halpin D, holmes s, calvert J, et al. case finding for chronic obstructive pulmonary 
disease in people attending long- term condition clinics in primary care. Chron Respir 
Dis 2016;13:337–43.

 31 Dai J, Yang P, cox a, et al. lung cancer and chronic obstructive pulmonary disease: 
from a clinical perspective. Oncotarget 2017;8:18513–24.

 32 Balata h, Blandin Knight s, Barber P, et al. Targeted lung cancer screening selects 
individuals at high risk of cardiovascular disease. Lung Cancer 2018;124:148–53.

 33 Brain K, carter B, lifford KJ, et al. impact of low- dose cT screening on smoking 
cessation among high- risk participants in the UK lung cancer screening trial. Thorax 
2017;72:912–8.

6 Balata H, et al. Thorax 2020;0:1–6. doi:10.1136/thoraxjnl-2019-213584

 on M
ay 23, 2023 by guest. P

rotected by copyright.
http://thorax.bm

j.com
/

T
horax: first published as 10.1136/thoraxjnl-2019-213584 on 22 M

ay 2020. D
ow

nloaded from
 

https://twitter.com/hsbalata
https://twitter.com/JetstreamSol
https://twitter.com/DrPhilCrosbie
https://twitter.com/DrPhilCrosbie
http://orcid.org/0000-0002-8596-9376
http://orcid.org/0000-0001-9687-9184
http://orcid.org/0000-0001-8941-4813
http://dx.doi.org/10.1016/S0140-6736(14)61682-2
http://dx.doi.org/10.2147/CEOR.S34321
http://www.who.int/respiratory/copd/burden/en/
http://www.who.int/respiratory/copd/burden/en/
https://goldcopd.org/wp-content/uploads/2017/11/GOLD-2018-v6.0-FINAL-revised-20-Nov_WMS.pdf
https://goldcopd.org/wp-content/uploads/2017/11/GOLD-2018-v6.0-FINAL-revised-20-Nov_WMS.pdf
http://dx.doi.org/10.1136/thx.2007.085456
http://dx.doi.org/10.1378/chest.14-2535
http://dx.doi.org/10.1016/S2213-2600(17)30119-4
http://dx.doi.org/10.1513/AnnalsATS.201506-388OC
http://dx.doi.org/10.1164/rccm.201509-1795OC
http://dx.doi.org/10.1164/rccm.201509-1795OC
http://dx.doi.org/10.1001/jama.2016.2638
http://dx.doi.org/10.1002/ijc.29210
http://dx.doi.org/10.1016/S1470-2045(17)30861-6
http://dx.doi.org/10.1183/09031936.00144208
http://dx.doi.org/10.1111/resp.12179
http://dx.doi.org/10.1001/jama.2011.1531
http://dx.doi.org/10.1093/jnci/djq434
http://dx.doi.org/10.1093/jnci/djq434
http://dx.doi.org/10.1111/crj.12180
http://dx.doi.org/10.1016/j.jtho.2017.04.021
http://dx.doi.org/10.1016/j.lungcan.2015.11.003
http://dx.doi.org/10.1158/1940-6207.CAPR-13-0206
http://dx.doi.org/10.1016/j.lungcan.2010.12.018
http://dx.doi.org/10.1136/bmjopen-2015-008254
http://dx.doi.org/10.1136/thoraxjnl-2017-211377
http://dx.doi.org/10.1136/thoraxjnl-2018-212547
http://dx.doi.org/10.1056/NEJMoa1211776
http://dx.doi.org/10.1371/journal.pmed.1001764
http://imd-by-postcode.opendatacommunities.org/
http://www.artp.org.uk/en/professional/artp-standards/index.cfm/QADS%20Apr%202013
http://www.artp.org.uk/en/professional/artp-standards/index.cfm/QADS%20Apr%202013
http://dx.doi.org/10.1016/j.rmed.2006.06.027
http://dx.doi.org/10.1177/1479972316643011
http://dx.doi.org/10.1177/1479972316643011
http://dx.doi.org/10.18632/oncotarget.14505
http://dx.doi.org/10.1016/j.lungcan.2018.08.006
http://dx.doi.org/10.1136/thoraxjnl-2016-209690
http://thorax.bmj.com/

	Spirometry performed as part of the Manchester community-based lung cancer screening programme detects a high prevalence of airflow obstruction in individuals without a prior diagnosis of COPD
	Abstract
	Introduction
	Methods
	Manchester Lung Health Checks
	Spirometry
	Symptom questionnaire
	Definition of COPD
	LDCT and radiological reporting
	Statistical analysis

	Results
	Spirometry
	Previous diagnosis of COPD
	CT finding of emphysema
	Screen detected lung cancers

	Discussion
	References


