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A population-based study on social inequality and barriers to
healthcare-seeking with lung cancer symptoms
Lisa Maria Sele Sætre 1✉, Sanne Rasmussen1, Kirubakaran Balasubramaniam1, Jens Søndergaard1 and Dorte Ejg Jarbøl 1

Healthcare-seeking with lung cancer symptoms is a prerequisite for improving timely diagnosis of lung cancer. In this study we
aimed to explore barriers towards contacting the general practitioner (GP) with lung cancer symptoms, and to analyse the impact
of social inequality. The study is based on a nationwide survey with 69,060 individuals aged ≥40 years, randomly selected from the
Danish population. The survey included information on lung cancer symptoms, GP contacts, barriers to healthcare-seeking and
smoking status. Information about socioeconomics was obtained by linkage to Danish Registers. Descriptive statistics and
multivariate logistic regression model were used to analyse the data. “Being too busy” and “Being worried about wasting the
doctor’s time” were the most frequent barriers to healthcare-seeking with lung cancer symptoms. Individuals out of workforce and
individuals who smoked more often reported “Being worried about what the doctor might find” and “Being too embarrassed”
about the symptoms. The social inequality in barriers to healthcare-seeking with lung cancer symptoms is noticeable, which
emphasises the necessity of focus on vulnerable groups at risk of postponing relevant healthcare-seeking.
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INTRODUCTION
Lung cancer is one of the most common cancers and by far the
most common cause of cancer related deaths worldwide1,2. The
prognosis of cancer is highly dependent on the stage of the
disease at diagnosis3. Partly due to great attention to timely
diagnosis of cancer in recent years, the overall prognosis has
improved significantly for several cancers in Denmark, but patients
with lung cancer are still often diagnosed in an advanced stage4,5.
The physicians´ suspicion of a potential lung cancer diagnosis is

often raised based on patient reported symptoms and supported
by the patients’ smoking history6. A prerequisite for early
diagnosis and improved survival rates is that patients contact
their general practitioner (GP), when experiencing a symptom
indicative of lung cancer7. The importance of seeking healthcare
when experiencing symptoms has been emphasised to the
general population by several cancer awareness campaigns, e.g.
“The Seven Signs”, a nationwide campaign initiated by the Danish
Cancer Society highlighting seven symptoms of different cancers
through television adds, internet articles and other channels. A
report evaluating the campaign concludes that the awareness for
some cancer symptoms increased from 2017 to 2019 but
emphasises the necessity of further efforts targeting healthcare-
seeking with symptoms like coughing and difficulties swallowing
and barriers to healthcare seeking8. However, healthcare-seeking
is a complex process based upon social life and social network9,
and among others affected by lifestyle factors and socioeconomic
status10–12. Studies have shown that only about 40% of individuals
from the general population with lung cancer symptoms report
having contacted their GP about the symptoms, and that the
proportion of GP contact is even lower among individuals who
currently smoke where only one third report GP contact with lung
cancer symptoms11,13,14.
Social inequality in lung cancer prevalence and mortality rates

are persistent despite intentions towards the opposite5. The
Danish Cancer Society estimates that most of the social inequality
in cancer prevalence and mortality is due to smoking; however

other factors, such as socioeconomic status should also be
considered15. With smoking being the main risk factor for
developing lung cancer, the ideal solution to reduce the social
inequality in cancer survival would be to prevent future
generations from initiating smoking. Given that previous smoking
history cannot be changed, focus should also be on optimising
lung cancer diagnostics among individuals who currently smoke
or have formerly smoked. Screening for lung cancer among high
risk groups have overall been found to increase the likelihood of
early diagnosis of lung cancer and to decrease lung cancer
mortality16,17, however the evidence also point to the fact that
screening for lung cancer is not without challenges and derived
side effects such as false positive results, psychosocial conse-
quences18,19, and low participation rates among high risk group17.
Lung cancer screening is currently being introduced and
proposed as clinical trials in several countries, including Den-
mark20,21. However, not all lung cancers will be detected by
screening, thus seeking healthcare when experiencing lung cancer
symptoms is still of great importance22. Furthermore, under-
standing the healthcare-seeking behaviour among both indivi-
duals who currently smoke or have formerly smoked may be
relevant regarding participation in the screening programs as well.
Previous studies exploring social inequality in barriers to
healthcare-seeking with lung cancer symptoms have mainly
focused on socioeconomic status4,23–25, without considering
smoking status. Thus, studies including both factors are of great
importance to gain a more nuanced knowledge. This will be
valuable in planning efforts focusing on both healthcare-seeking
and awareness of lung cancer symptoms in the general
population, as well as efforts to enhance the chance of the GPs’
recognising the symptoms as potential signs of cancer.
Qualitative studies have implied that individuals who currently

smoke do not contact their GP due to e.g., fear of stigmatising,
neglect, or normalisation of the symptoms26,27. Patients with lung
cancer have described how they felt blame and shame when
having to present lung related symptoms to their GP, and even
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more when receiving the cancer diagnosis28. Other patients with
lung cancer describe how they feared receiving a smoking related
diagnosis resulting in immediate healthcare-seeking for some and
postponing healthcare-seeking for others29. Current knowledge
about barriers to healthcare-seeking with lung cancer symptoms is
based on research among lung cancer patients30,31 or on studies
exploring anticipated barriers to healthcare-seeking32, which
might be biased and difficult to apply to the understanding of
the healthcare-seeking behaviour in the general population.
Despite improvements in treatments and prognosis, more knowl-
edge about barriers to healthcare-seeking with lung cancer
symptoms is needed to improve early diagnosis and lung cancer
survival rates.
Therefore, the objectives of this study were to explore the

barriers to healthcare-seeking with lung cancer symptoms in the
general population. Moreover, to explore the impact of social
inequality by analysing the association between age, sex, smoking
status and socioeconomic factors and barriers to healthcare-
seeking.

RESULTS
Study population
Of the invited 100,000 randomly selected individuals, 4747 (4.7%)
were not eligible because they had either died, could not be
reached due to unknown address, were suffering from severe
illness (including dementia), had language problems, or had
moved abroad. Of the eligible 95,253 individuals, 49,706
completed the questionnaire, yielding an overall response rate
of 52.2%. After exclusion of all individuals younger than 40 years
old and exclusion of 1517 individuals with incomplete data due to
missing this study includes a total of 35,938 respondents (52.0 %),
Fig. 1.
More women (53.2%) than men (46.8%) 40 years or older

answered the questionnaire. Some 20.9% of the respondents were
individuals who currently smoked, and both individuals with low
(14.0%) and high (33.0%) educational level participated. The
majority of the respondents were married/living together (78.9%),
and more than half were working (62.0%), while 4.1% was out of
the workforce. Only a minority of the respondents were
immigrants or descendants of immigrants (0.4%). The respondents
were fairly representative of the study sample with regard to
ethnicity, socioeconomic and demographic. A comparison of
respondents and non-respondents is presented in detail
elsewhere10.
The most frequent symptom was prolonged hoarseness (8.9%),

while haemoptysis was the least frequent (0.1%). The proportion
of contacts to the GP with lung cancer symptoms varied from
31.3% for prolonged hoarseness to 54.5% for shortness of breath,
Table 1. Detailed multivariate analyses of the symptom experience
and healthcare-seeking behaviour among individuals with lung
cancer symptoms have been published elsewhere11,33. The
proportion of GP contacts with each lung cancer symptom
increased in frequency with 5–20% for individuals experiencing an
additional specific lung cancer symptom. The increase in GP
contacts were highest for prolonged coughing (11.9%) and
haemoptysis (19.9%) and further accentuated by reporting current
smoking. Adding report of a non-specific lung cancer symptom
did not change the GP contact notably, except for haemoptysis,
but the absolute numbers for haemoptysis are small. For all lung
cancer symptoms, the proportion of GP contacts was highest in
the oldest age group, among individuals who formerly smoked
and among individuals with low educational level and individuals
out of workforce, Table 1.

Barriers to healthcare-seeking with lung cancer symptoms
Table 2 shows the proportion of barriers to healthcare-seeking
with each lung cancer symptom among individuals with no GP
contact regarding their lung cancer symptom. Overall, between
38.2% and 47.7% of the respondents reported no barriers to
healthcare-seeking. “Being too embarrassed” was the least
frequent barrier reported by between 2.3% (prolonged hoarse-
ness) and 3.2% (shortness of breath). For all the lung cancer
symptoms almost one out of six reported “Being worried about
wasting the doctor’s time” and “Being too busy”. The proportion of
“Being worried about what the doctor might find” was highest for
prolonged coughing (15.5%) and shortness of breath (15.1%),
respectively, Table 2.

Social inequality and barriers to healthcare-seeking with lung
cancer symptoms
The associations between barriers to healthcare-seeking and each
covariate are shown in Table 3A–C with both crude and adjusted
odds ratios (OR) and 95% Confidence Intervals (CI). Individuals in
the oldest age group had significantly lower odds of “Being
worried about wasting the doctor’s time” (Adj. OR 0.48, 95% CI:
0.32–0.71) for prolonged coughing and of “Being too busy” for all
symptoms, compared to the youngest age group. Individuals who
currently smoked were three times more likely to report “Being
worried about what the doctor might find” for both prolonged
coughing (Adj. OR 3.26, 95% CI: 2.26–4.69) and shortness of breath
(Adj. OR: 3.40, 95% CI: 2.28–5.06), compared to individuals who
had never smoked. Furthermore, individuals who currently
smoked reporting shortness of breath were almost five times
more likely to report “Being too embarrassed” (Adj. OR 4.73, 95%
CI: 1.93–11.61) compared to the individuals who never smoked.
Further, immigrants or descendants of immigrants with prolonged
coughing had higher odds of reporting “Being too embarrassed”
(Adj. OR 3.48, 95% CI: 1.49–8.13) compared to individuals with
Danish ethnicity. The same tendency was seen for shortness of
breath, however not statistically significant. For prolonged
coughing and shortness of breath, individuals out of workforce
(Adj. ORprolonged coughing 0.33 95% CI: 0.15–0.69, Adj. ORShortness of

breath 0.29 95% CI: 0.13–0.62) were less than half as likely to report
“Being too busy” compared to individuals working, Table 3A, B.
The same was found for individuals on pension (Adj. ORprolonged
coughing 0.43 95% CI: 0.27–0.68, Adj. ORShortness of breath 0.37, 95% CI:
0.19–0.72) and individuals on disability pension (Adj. ORprolonged
coughing 0.43 95% CI: 0.27–0.68, Adj. ORShortness of breath 0.23, 95% CI:
0.12–0.47).

DISCUSSION
This study adds to the symptom and population-based knowledge
about healthcare-seeking behaviour and barriers to healthcare-
seeking among individuals reporting lung cancer symptoms in the
general population. In the present study a new aspect of interest
was the influence of reporting more than one lung cancer
symptom on the healthcare-seeking behaviour. We found that
experience of two specific lung cancer symptoms increased the
proportions who sought healthcare, while an additional non-
specific symptom did not change the healthcare-seeking beha-
viour. Further, this study points to groups of individuals, e.g.,
individuals who currently smoke, immigrants and individuals out
of workforce, who report more barriers towards contacting their
GP regarding lung cancer symptoms and thereby are at risk of
postponing relevant healthcare-seeking. Overall, healthcare-
seeking with lung cancer symptoms varied from 31.3% (prolonged
hoarseness) to 54.5% (shortness of breath). Among individuals
with no GP contact, almost two out of three reported at least one
barrier to healthcare-seeking. The most frequent reported barriers
were “Being worried about what the doctor might find” and
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“Being too busy”, while reporting “Being too embarrassed” was
rare. Social inequalities were noticeable for several of the barriers
to healthcare-seeking with lung cancer symptoms. For prolonged
coughing and shortness of breath individuals who currently
smoked were three times more likely to report “Being worried
about what the doctor might find” than individuals who never
smoked, and five times more likely to report “Being too
embarrassed” about shortness of breath. Moreover, individuals
not working and immigrants or descendants of immigrants with
prolonged coughing were more likely to report “Being too
embarrassed“ and individuals out of workforce were more likely
to report “Being worried about what the doctor might find”.
A strength of this study is the large sample of individuals from

the general Danish population. The response rate of 52.0% among
individuals older than 40 years old is higher than in previous
surveys exploring symptoms and healthcare-seeking in the
general population13,34. Although more respondents were women
and the respondents were slightly older with higher income than
the non-respondents, the respondents were fairly representative
of the general Danish population10. Despite the large sample
some subgroups, such as individuals who formerly smoked and
immigrants or descendants of immigrants, are small, which make
some of the results less certain.
Another strength of the study is the comprehensive work which

was made prior to development of the questionnaire. The
conceptual framework for the questionnaire and definitions of
essential constructs as symptom experience and healthcare-
seeking behaviour was discussed, evaluated, and defined by a
multidisciplinary group. The conceptual framework was based on
both theoretically and clinically based knowledge as well as
existing literature35. Furthermore, both pilot-, and field testing of
the study was made prior to distribution to assure comprehen-
sibility and acceptability of each item and the questionnaire in its
entirety, the details are described in Rasmussen et al.36.

Individuals with several symptoms or GP contacts may be more
prone to participate in a survey concerning symptoms and
healthcare-seeking, which could give rise to a risk of selection bias
and induce a slight overestimation of the symptom prevalence
and healthcare-seeking. On the other hand, individuals with many
symptoms or GP contacts might not have the surplus of energy to
answer a comprehensive questionnaire, which could counter-
balance the estimate. The participants were asked about
experience of lung cancer symptoms within the preceding
4 weeks, and whether they had contacted their GP about the
symptoms. Individuals with no GP contact were asked about
barriers to healthcare-seeking. Even though it seems reasonable to
assume that symptom experiences can be accurately recalled
within a 4-week time span recall bias cannot be eliminated. This
might slightly underestimate the symptom prevalence, over-
estimate the GP contacts, and underestimate the proportion of
barriers. The most significant symptoms might be easier to recall,
and at the same time they will be the ones leading to most GP
contacts and fewest barriers to healthcare-seeking. The fact that
the survey was web-based may have caused especially elderly
people not to participate, thus a telephone interview was offered
instead, to reduce the selection bias. Data was collected in 2012,
however the results are still relevant. The overall healthcare-
seeking behaviour might have changed somewhat, but neither
the social inequality in the healthcare-system or stigmatising of
individuals who smoke, and smoking-related diagnoses have been
improved37–39. Thus, results of this study will add to efforts
targeting more equal access to and communication with both the
GPs and the overall healthcare system.
The participants had the opportunity to describe other barriers

to healthcare-seeking with lung cancer symptoms in a textbox. A
profound qualitative data analysis of the comments is beyond the
scope of this article, but overall, the comments included the
following statements: “already knowing the cause of the symptoms
e.g., individuals who currently smoke or individuals having a chronic

Fig. 1 Flowchart. Flowchart of the study sample selection process.

LMS Sætre et al.

3

Published in partnership with Primary Care Respiratory Society UK npj Primary Care Respiratory Medicine (2022)    48 



Ta
bl
e
1.

Sy
m
p
to
m

p
re
va
le
n
ce

an
d
p
ro
p
o
rt
io
n
o
f
h
ea
lt
h
ca
re
-s
ee

ki
n
g
w
it
h
si
n
g
le

an
d
co

m
b
in
at
io
n
o
f
lu
n
g
ca
n
ce
r
sy
m
p
to
m
s
(L
C
S)
.

Pr
o
lo
n
g
ed

co
u
g
h
in
g

Sh
o
rt
n
es
s
o
f
b
re
at
h

H
ae
m
o
p
ty
si
sa

Pr
o
lo
n
g
ed

h
o
ar
se
n
es
s

A
s
si
n
g
le

sy
m
p
to
m

+
Sp

ec
ifi
c
LC

S
+

Sp
ec
ifi
c

an
d
n
o
n
-

sp
ec
ifi
c
LC

S

A
s
si
n
g
le

sy
m
p
to
m

+
Sp

ec
ifi
c
LC

S
+

Sp
ec
ifi
c

an
d
n
o
n
-

sp
ec
ifi
c
LC

S

A
s
si
n
g
le

sy
m
p
to
m

+
Sp

ec
ifi
c
LC

S
+

Sp
ec
ifi
c

an
d
n
o
n
-

sp
ec
ifi
c
LC

S

A
s
si
n
g
le

sy
m
p
to
m

+
Sp

ec
ifi
c
LC

S
+

Sp
ec
ifi
c

an
d
n
o
n
-

sp
ec
ifi
c
LC

S

To
ta
l

N
Sy
m
p
to
m

ex
p
er
ie
n
ce

n
(%

)

C
o
n
ta
ct

to
G
P

n
(%

)

C
o
n
ta
ct

to
G
P

n
(%

)
C
o
n
ta
ct

to
G
P
n
(%

)
Sy
m
p
to
m

ex
p
er
ie
n
ce

n
(%

)

C
o
n
ta
ct

to
G
P

n
(%

)

C
o
n
ta
ct

to
G
P

n
(%

)
C
o
n
ta
ct

to
G
P
n
(%

)
Sy
m
p
to
m

ex
p
er
ie
n
ce

n
(%

)

C
o
n
ta
ct

to
G
P

n
(%

)

C
o
n
ta
ct

to
G
P

n
(%

)
C
o
n
ta
ct

to
G
P
n
(%

)
Sy
m
p
to
m

ex
p
er
ie
n
ce

n
(%

)

C
o
n
ta
ct

to
G
P
n
(%

)
C
o
n
ta
ct

to
G
P

n
(%

)
C
o
n
ta
ct

to
G
P
n
(%

)

To
ta
l

35
93

8
32

15
(8
.9
)

12
02

(3
7.
4)

58
0

(4
9.
3)

42
6

(4
8.
7)

28
98

(8
.1
)

15
80

(5
4.
5)

49
2

(5
7.
1)

36
8

(5
5.
3)

39
(0
.1
)

21 (5
3.
8)

14 (7
3.
7)

9 (9
0.
0)

13
23

(3
.7
)

41
4
(3
1.
3)

25
4
(3
6.
4)

19
5

(3
7.
6)

Se
x M
en

17
04

8
15

97
(9
.4
)

55
3

(3
4.
6)

27
5

(4
8.
7)

20
4

(4
8.
3)

14
49

(8
.5
)

80
6

(5
5.
6)

24
5

(5
8.
9)

18
4

(5
6.
6)

24
(0
.1
)

13 (5
4.
2)

–
–

65
5
(3
.8
)

19
4
(2
9.
6)

11
2
(3
4.
1)

81 (3
3.
9)

W
o
m
en

18
89

0
16

18
(8
.6
)

64
9

(4
0.
1)

30
5

(4
9.
9)

22
2

(4
9.
0)

14
49

(7
.7
)

77
4

(5
3.
4)

24
7

(5
5.
4)

18
4
(5
4.
1)

15
(0
.1
)

8 (5
3.
3)

–
–

66
8
(3
.5
)

22
0
(3
2.
9)

14
2
(3
8.
5)

11
4

(4
0.
7)

A
g
e-
g
ro
u
p

40
–
54

ye
ar
s

15
56

5
10

13
(6
.5
)

30
4

(3
0.
0)

13
5

(4
1.
2)

11
5

(4
1.
5)

10
83

(7
.0
)

46
1

(4
2.
6)

11
7

(4
6.
6)

99 (4
5.
8)

15
(0
.1
)

7 (4
6.
7)

–
–

36
4
(2
.3
)

94 (2
5.
8)

59 (3
3.
1)

56 (3
7.
1)

55
–
69

ye
ar
s

14
46

2
14

76
(1
0.
2)

55
4

(3
7.
5)

26
0

(4
8.
3)

18
6

(4
8.
3)

11
29

(7
.8
)

65
3

(5
7.
8)

22
2

(5
7.
4)

16
3

(5
6.
4)

15
(0
.1
)

7 (4
6.
7)

–
–

56
8
(3
.9
)

16
9
(2
9.
8)

10
0
(3
3.
0)

73 (3
3.
3)

70
-
ye
ar
s

59
11

72
6
(1
2.
3)

34
4

(4
7.
4)

18
5

(5
9.
7)

12
5

(5
8.
7)

68
6
(1
1.
6)

46
6

(6
7.
9)

15
3

(6
8.
3)

10
6

(6
6.
3)

9
(0
.2
)

7 (7
7.
8)

–
–

39
1
(6
.6
)

15
1
(3
8.
6)

95 (4
4.
0)

66 (4
4.
3)

Sm
o
ki
n
g
st
at
u
s

N
ev
er

sm
o
ki
n
g

15
05

3
93

2
(6
.2
)

38
7

(4
1.
5)

16
4

(4
9.
2)

11
8

(4
8.
4)

82
4
(5
.5
)

43
1

(5
2.
3)

12
7

(5
4.
7)

92 (5
2.
3)

–
–

–
–

43
9
(2
.9
)

14
6
(3
3.
3)

88 (4
1.
9)

68 (4
2.
8)

Fo
rm

er
sm

o
ki
n
g

13
38

4
10

00
(7
.5
)

44
9

(4
4.
9)

22
5

(5
4.
7)

16
4

(5
3.
6)

12
31

(9
.2
)

74
8

(6
0.
8)

19
2

(6
5.
5)

14
3

(6
2.
4)

–
–

–
–

57
2
(4
.3
)

19
0
(3
3.
2)

11
6
(3
9.
6)

84 (4
0.
4)

C
u
rr
en

t
sm

o
ki
n
g

75
01

12
83

(1
7.
1)

36
6

(2
8.
5)

19
1

(4
4.
2)

14
4

(4
4.
3)

84
3
(1
1.
2)

40
1

(4
7.
6)

17
3

(5
1.
3)

13
3

(5
1.
2)

–
–

–
–

31
2
(4
.2
)

78 (2
5.
0)

50 (2
5.
8)

43 (2
8.
3)

Ed
u
ca
ti
o
n
al

le
ve

l

Lo
w

(<
10

ye
ar
s)

50
36

63
7
(8
.8
)

27
6

(4
3.
3)

15
7

(5
4.
1)

10
5

(5
1.
7)

63
8
(1
2.
7)

41
3

(6
4.
7)

14
3

(6
1.
4)

98 (5
9.
8)

–
–

–
–

27
7
(5
.5
)

10
7
(3
8.
6)

71 (4
3.
3)

51 (4
3.
2)

M
id
d
le

(1
0–

15
ye
ar
s)

19
03

2
16

83
(7
.5
)

62
6

(3
7.
2)

29
6

(4
9.
7)

23
1

(5
0.
1)

15
88

(8
.3
)

83
1

(5
2.
3)

25
4

(5
8.
0)

19
8

(5
6.
6)

–
–

–
–

66
6
(3
.5
)

21
7
(3
2.
6)

13
6
(3
8.
9)

11
2

(4
1.
8)

H
ig
h
(>
=

15
ye
ar
s)

11
87

0
89

5
(1
0.
9)

30
0

(3
3.
5)

12
7

(4
3.
6)

90 (4
2.
7)

67
2
(5
.7
)

33
6

(5
0.
0)

95 (4
9.
7)

72 (4
7.
7)

–
–

–
–

38
0
(3
.2
)

90 (2
3.
7)

47 (2
5.
7)

32 (2
4.
1)

M
ar
it
al

st
at
u
s

Si
n
g
le

79
49

86
6
(1
0.
9)

34
8

(4
0.
2)

19
0

(5
4.
1)

14
4

(5
3.
1)

88
7
(1
1.
2)

49
7

(5
6.
0)

16
2

(6
1.
8)

12
2

(5
8.
9)

–
–

–
–

40
6
(5
.1
)

13
1
(3
2.
3)

83 (3
6.
6)

66 (3
7.
1)

M
ar
ri
ed

/l
iv
in
g

to
g
et
h
er

27
98

9
23

49
(8
.4
)

85
4

(3
6.
4)

39
0

(4
7.
3)

28
2

(4
6.
7)

20
11

(7
.2
)

10
83

(5
3.
9)

33
0

(5
5.
0)

24
6

(5
3.
7)

–
–

–
–

91
7
(3
.3
)

28
3
(3
0.
9)

17
1
(3
6.
4)

12
9

(3
7.
8)

La
b
o
u
r
m
ar
ke
t

af
fi
lia
ti
o
n

W
o
rk
in
g

22
28

5
15

52
(7
.0
)

46
4

(2
9.
9)

17
5

(3
8.
0)

13
3

(3
7.
9)

13
15

(5
.9
)

58
3

(4
4.
3)

14
5

(4
4.
2)

11
3

(4
2.
3)

–
–

–
–

55
2
2.
5)

14
0
(2
5.
4)

76 (3
0.
0)

59 (3
1.
9)

Pe
n
si
o
n

10
64

6
12

67
(1
1.
9)

56
9

(4
4.
9)

30
2

(5
8.
0)

20
4

(5
7.
1)

11
03

(1
0.
4)

72
9

(6
6.
1)

25
2

(6
7.
7)

17
1

(6
6.
8)

–
–

–
–

61
3
(5
.8
)

21
8
(3
5.
6)

13
5
(3
9.
7)

96 (3
9.
5)

O
u
t
o
f
w
o
rk
fo
rc
e

14
69

14
7
(1
0.
0)

61 (4
1.
5)

31 (5
2.
5)

29 (5
2.
7)

16
3
(1
1.
1)

86 (5
2.
8)

31 (6
4.
6)

29 (6
4.
4)

–
–

–
–

51
(3
.5
)

15 (2
9.
4)

10 (3
7.
0)

10 (3
8.
5)

D
is
ab

ili
ty

p
en

si
o
n

15
38

24
9
(1
6.
2)

10
8

(4
3.
4)

72 (5
2.
9)

60 (5
3.
6)

31
7
(2
0.
6)

18
2

(5
7.
4)

64 (5
6.
1)

55 (5
6.
7)

–
–

–
–

10
7
(7
.0
)

41 (3
8.
3)

33 (4
2.
9)

30 (4
6.
2)

Et
h
n
ic
it
y

D
an

is
h

34
26

4
30

54
(8
.9
)

11
30

(3
7.
0)

54
0

(4
8.
7)

39
3

(4
8.
2)

27
30

(8
.0
)

14
84

(5
4.
4)

45
9

(5
6.
7)

34
0

(5
5.
0)

–
–

–
–

12
65

(3
.7
)

39
4
(3
1.
1)

23
8
(3
6.
0)

18
2

(3
7.
1)

Im
m
ig
ra
n
ts
/

d
es
ce
n
d
an

ts
o
f

im
m
ig
ra
n
ts

16
7

16
1
(9
.6
)

72 (4
4.
7)

40 (5
8.
8)

33 (5
5.
0)

16
8
(1
0.
0)

96 (5
7.
1)

33 (6
3.
5)

28 (5
9.
6)

–
–

–
–

58
(3
.5
)

20 (3
4.
5)

16 (4
5.
7)

13 (4
6.
4)

a D
u
to

D
an

is
h
le
g
is
la
ti
o
n
re
p
o
rt
in
g
o
f
n
u
m
b
er
s
≤
3
is
n
o
t
p
er
m
it
te
d
.

LMS Sætre et al.

4

npj Primary Care Respiratory Medicine (2022)    48 Published in partnership with Primary Care Respiratory Society UK



Ta
bl
e
2.

Pr
o
p
o
rt
io
n
s
o
f
b
ar
ri
er
s
to

h
ea
lt
h
ca
re
-s
ee

ki
n
g
w
it
h
lu
n
g
ca
n
ce
r
sy
m
p
to
m
s
am

o
n
g
in
d
iv
id
u
al
s
w
it
h
n
o
G
P
co

n
ta
ct

ab
o
u
t
th
ei
r
lu
n
g
ca
n
ce
r
sy
m
p
to
m
s.

Pr
o
lo
n
g
ed

co
u
g
h
in
g

Sh
o
rt
n
es
s
o
f
b
re
at
h

Pr
o
lo
n
g
ed

h
o
ar
se
n
es
s

N
o
G
P-

co
n
ta
ct

n

To
o

em
b
ar
-

ra
ss
in
g

n
(%

)

W
o
rr
ie
d

ab
o
u
t

w
as
ti
n
g

th
e

d
o
ct
o
r’s

ti
m
e
n
(%

)

W
o
rr
ie
d

ab
o
u
t

w
h
at

th
e

d
o
ct
o
r

m
ig
h
t

fi
n
d
n
(%

)

To
o
B
u
sy

n
(%

)
N
o

b
ar
ri
er
s

n
(%

)

N
o
G
P-

co
n
ta
ct

n

To
o

em
b
ar
-

ra
ss
in
g

n
(%

)

W
o
rr
ie
d

ab
o
u
t

w
as
ti
n
g

Th
e

d
o
ct
o
r’s

ti
m
e
n
(%

)

W
o
rr
ie
d

ab
o
u
t

w
h
at

th
e

d
o
ct
o
r

m
ig
h
t

fi
n
d
n
(%

)

To
o
B
u
sy

n
(%

)
N
o

b
ar
ri
er
s

n
(%

)

N
o
G
P-

co
n
ta
ct

n

To
o

Em
b
ar
-

ra
ss
in
g

n
(%

)

W
o
rr
ie
d

ab
o
u
t

w
as
ti
n
g

th
e

d
o
ct
o
r’s

ti
m
e
n
(%

)

W
o
rr
ie
d

ab
o
u
t

w
h
at

th
e

d
o
ct
o
r

m
ig
h
t

fi
n
d
n
(%

)

To
o
B
u
sy

n
(%

)
N
o

b
ar
ri
er
s

n
(%

)

To
ta
l

20
13

51 (2
.5
)

31
0
(1
5.
4)

27
4

(1
3.
6)

29
3
(1
4.
6)

88
0
(4
3.
7)

13
18

42 (3
.2
)

19
2
(1
4.
6)

20
6

(1
5.
6)

22
1
(1
6.
8)

50
3
(3
8.
2)

90
9

21 (2
.3
)

15
0
(1
6.
5)

80 (8
.8
)

13
7
(1
5.
1)

43
4

(4
7.
7)

Se
x M
en

10
44

23 (2
.2
)

14
7
(1
4.
1)

12
9

(1
2.
4)

16
2
(1
5.
5)

49
9
(4
7.
8)

64
3

20 (3
.1
)

86 (1
3.
4)

10
9

(1
7.
0)

11
8
(1
8.
4)

26
1
(4
0.
6)

46
1

13 (2
.8
)

78 (1
6.
9)

36 (7
.8
)

77 (1
6.
7)

23
3

(5
0.
5)

W
o
m
en

96
9

28 (2
.9
)

16
3
(1
6.
8)

14
5

(1
5.
0)

13
1
(1
3.
5)

38
1
(3
9.
3)

67
5

22 (3
.3
)

10
6
(1
5.
7)

97 (1
4.
4)

10
3
(1
5.
3)

24
2
(3
5.
9)

44
8

8 (1
.8
)

72 (1
6.
1)

44 (9
.8
)

60 (1
3.
4)

20
1

(4
4.
9)

A
g
e-
g
ro
u
p

40
–
54

ye
ar
s

70
9

24 (3
.4
)

12
4

(1
7.
5)

11
9

(1
6.
8)

16
3
(2
3.
0)

24
2
(3
4.
1)

62
2

25 (4
.0
)

11
5
(1
8.
5)

12
3

(1
9.
8)

15
7
(2
5.
2)

17
9
(2
8.
8)

27
0

7 (2
.6
)

56 (2
0.
7)

30 (1
1.
1)

69 (2
5.
6)

91 (3
3.
7)

55
–
69

ye
ar
s

92
2

22 (2
.4
)

15
1
(1
6.
4)

12
2

(1
3.
2)

11
1
(1
2.
0)

41
8
(4
5.
3)

47
6

12 (2
.5
)

49 (1
0.
3)

64 (1
3.
4)

53 (1
1.
1)

20
5
(4
3.
1)

39
9

9 (2
.3
)

66 (1
6.
5)

32 (8
.0
)

51 (1
2.
8)

20
0

(5
0.
1)

70
+

ye
ar
s

38
2

5 (1
.3
)

35 (9
.2
)

33 (8
.6
)

19 (5
.0
)

22
0
(5
7.
6)

22
0

5 (2
.3
)

28 (1
2.
7)

19 (8
.6
)

11 (5
.0
)

11
9
(5
4.
1)

24
0

5 (2
.1
)

28 (1
1.
7)

18 (7
.5
)

17 (7
.1
)

14
3

(5
9.
6)

Sm
o
ki
n
g
st
at
u
s

N
ev
er

sm
o
ki
n
g

54
5

12 (2
.2
)

83 (1
5.
2)

39 (7
.2
)

82 (1
5.
0)

24
4
(4
4.
8)

39
3

6 (1
.5
)

63 (1
6.
0)

39 (9
.9
)

72 (1
8.
3)

14
4
(3
6.
6)

29
3

–
53 (1
8.
1)

24 (8
.2
)

52 (1
7.
7)

12
1

(4
1.
3)

Fo
rm

er
sm

o
ki
n
g

55
1

4 (0
.7
)

61 (1
1.
1)

46 (8
.3
)

69 (1
2.
5)

27
2
(4
9.
4)

48
3

7 (1
.4
)

55 (1
1.
4)

48 (9
.9
)

66 (1
3.
7)

19
7
(4
0.
8)

38
2

–
54 (1
4.
1)

27 (7
.1
)

47 (1
2.
3)

20
2

(5
2.
9)

C
u
rr
en

t
sm

o
ki
n
g

91
7

35 (3
.8
)

16
6
(1
8.
1)

18
9

(2
0.
6)

14
2
(1
5.
5)

36
4
(3
9.
7)

44
2

29 (6
.6
)

74 (1
6.
7)

11
9

(2
6.
9)

83 (1
8.
8)

16
2
(3
6.
7)

23
4

–
43 (1
8.
4)

29 (1
2.
4)

38 (1
6.
2)

11
1

(4
7.
4)

Ed
u
ca
ti
o
n
al

le
ve

l

Lo
w

(<
10

ye
ar
s)

36
1

11 (3
.0
)

48 (1
3.
3)

60 (1
6.
6)

39 (1
0.
8)

18
3
(5
0.
7)

22
5

5 (2
.2
)

34 (1
5.
1)

41 (1
8.
2)

23 (1
0.
2)

11
3
(5
0.
2)

17
0

–
21 (1
2.
4)

13 (7
.6
)

14 (8
.2
)

10
7

(6
2.
9)

M
id
d
le

(1
0–

14
ye
ar
s)

10
57

28 (2
.6
)

17
7
(1
6.
7)

13
5

(1
2.
8)

16
2
(1
5.
3)

47
5
(4
4.
9)

75
7

25 (3
.3
)

11
2
(1
4.
8)

12
2

(1
6.
1)

13
6
(1
8.
0)

29
5
(3
9.
0)

44
9

–
80 (1
7.
8)

46
(1
0.
2)

68 (1
5.
1)

21
9

(4
8.
8)

H
ig
h

(≥
15

ye
ar
s)

59
5

12 (2
.0
)

85 (1
4.
3)

79 (1
3.
3)

92 (1
5.
5)

22
2
(3
7.
3)

33
6

12 (3
.6
)

46 (1
3.
7)

43 (1
2.
8)

62 (1
8.
5)

95
(2
8.
3)

29
0

–
49 (1
6.
9)

21 (7
.2
)

55 (1
9.
0)

10
8

(3
7.
2)

M
ar
it
al

St
at
u
s

Si
n
g
le

51
8

13 (2
.5
)

81 (1
5.
6)

80 (1
5.
4)

71 (1
3.
7)

21
7
(4
1.
9)

39
0

16 (4
.1
)

59 (1
5.
1)

66 (1
6.
9)

57 (1
4.
6)

14
3
(3
6.
7)

27
5

6 (2
.2
)

44 (1
6.
0)

24 (8
.7
)

44 (1
6.
0)

13
3

(4
8.
4)

M
ar
ri
ed

/l
iv
in
g

to
g
et
h
er

14
95

38 (2
.5
)

22
9
(1
5.
3)

19
4

(1
3.
0)

22
2
(1
4.
8)

66
3
(4
4.
3)

92
8

26 (2
.8
)

13
3
(1
4.
3)

14
0

(1
5.
1)

16
4
(1
7.
7)

36
0
(3
8.
8)

63
4

15 (2
.4
)

10
6
(1
6.
7)

56 (8
.8
)

93 (1
4.
7)

30
1

(4
7.
5)

La
b
o
u
r
M
ar
ke
t

af
fi
lia
ti
o
n

W
o
rk
in
g

10
88

22 (2
.0
)

16
3
(1
5.
0)

16
5

(1
5.
2)

23
0
(2
1.
1)

41
1
(3
7.
8)

73
2

22 (3
.0
)

11
9
(1
6.
3)

13
0

(1
7.
8)

18
3
(2
5.
0)

22
3
(3
0.
5)

41
2

7 (1
.7
)

76 (1
8.
4)

–
–

15
9

(3
8.
6)

Pe
n
si
o
n

69
8

13 (1
.9
)

10
0
(1
4.
3)

66 (9
.5
)

43 (6
.2
)

36
8
(5
2.
7)

37
4

10 (2
.7
)

39 (1
0.
4)

35 (9
.4
)

21 (5
.6
)

19
4
(5
1.
9)

39
5

7 (1
.8
)

55 (1
3.
9)

–
–

22
5

(5
7.
0)

O
u
t
o
f

w
o
rk
fo
rc
e

86
7 (8
.1
)

22 (2
5.
6)

18 (2
0.
9)

8 (9
.3
)

29
(3
3.
7)

77
4 (4
.7
)

15 (1
9.
5)

13 (1
6.
9)

8 (1
0.
4)

27
(3
5.
1)

36
≤
3a

11 (3
0.
6)

–
–

13 (3
6.
1)

D
is
ab

ili
ty

p
en

si
o
n

14
1

9 (6
.4
)

25 (1
7.
7)

25 (1
7.
7)

12 (8
.5
)

72
(5
1.
1)

13
5

6 (4
.4
)

19 (1
4.
1)

28 (2
0.
7)

9 (6
.7
)

59
(4
3.
7)

66
≤
3a

8 (1
2.
1)

–
–

37 (5
6.
1)

Et
h
n
ic
it
y

D
an

is
h

19
24

43 (2
.2
)

29
2
(1
5.
2)

25
8

(1
3.
4)

27
4
(1
4.
2)

84
9
(4
4.
1)

12
46

37 (3
.0
)

17
4
(1
4.
0)

19
2

(1
5.
4)

20
3
(1
6.
3)

47
8
(3
8.
4)

87
1

–
13

6
(1
5.
6)

–
12

4
(1
4.
2)

42
0

(4
8.
2)

LMS Sætre et al.

5

Published in partnership with Primary Care Respiratory Society UK npj Primary Care Respiratory Medicine (2022)    48 



respiratory disease, not wishing to talk to the GP about smoking
related subjects, and lack of trust to the GP”. These comments are in
line with both the qualitative literature, and a British study
exploring organisational and relational barriers to healthcare-
seeking with colorectal cancer symptoms40. Future population-
based studies should explore both organisational and relational
barriers to healthcare-seeking as well.
The proportion of barriers to healthcare-seeking with lung

cancer symptoms found in this study were similar to the ones
reported by Jarbøl et al. for healthcare-seeking with symptoms of
colorectal cancer in the general population41 and by Balasubra-
maniam et al. for healthcare-seeking with gynaecological cancer
symptoms in the general population42. Compared to the present
study, Hvidberg et al. found higher estimates of barriers to
healthcare-seeking43. The differences might be explained by the
fact that Hvidberg et al. explored anticipated barriers to seeking
healthcare, while we explored the reported barriers when
experiencing symptoms. Similarly, to this study Hvidberg et al.
also found decreasing odds of reporting barriers with increasing
age. Also using barriers from the ABC measures Forbes et al.
compared the beliefs about barriers to healthcare-seeking across
several countries and found that Danish citizens have less
anticipated barriers to symptomatic presentation than citizens in
Norway, Sweden, Canada, United Kingdom (UK) and Australia32.
Based on the same data Donnelly et al. reported results showing
that high barrier score was associated with increased anticipated
time to healthcare-seeking with e.g., coughing44. Even though a
direct comparison is not possible, we find similar tendencies in the
present study, with more barriers reported among individuals who
currently smoke, who also have low likelihood of seeking
healthcare11,13.
In contrast to this study and three other studies exploring

healthcare-seeking in the general population11,13,14, a recently
published review by van Os et al. concluded that individuals who
never smoked are less likely to perceive lung cancer symptoms as
signs of disease enhancing the time of symptom appraisal and
postponing healthcare-seeking compared to individuals who
currently smoke45. The review is, however, solely based on studies
with individuals already diagnosed with lung cancer inducing risk
of information bias which might reduce the representative of the
behaviour in the general population.
We found that healthcare-seeking was higher among indivi-

duals with combinations of lung cancer symptoms. The difference
was largest among individuals who currently smoked with
prolonged coughing. This may be explained by coughing being
a part of everyday life for many individuals who currently smoke33,
thus not inciting healthcare-seeking, until another symptom
occurs and triggers the awareness. In the update of the Danish
lung cancer guideline in 2018 “change in a known cough” was
added as a symptom of lung cancer. This might emphasize, that in
individuals for whom coughing is a part of everyday life, even
small changes in frequency, intensity or sputum should raise
suspicion of lung cancer. How the general population understand
the symptom “change in a known cough”, and whether it has
been well implemented in clinical practice is unknown and should
be explored in future studies.
The proportion of individuals reporting “Being too embar-

rassed” was rather low in the current study, implying that lung
cancer symptoms, in general, are not embarrassing. However,
individuals who currently smoked were five times more likely to
report embarrassment about shortness of breath than individuals
who never smoked. This is consistent with the qualitative
literature on stigma and blame regarding smoking, lung cancer
symptoms and diagnosis26,29,30,38. Likewise, literature exploring
stigma in regard to smoking and chronic obstructive pulmonary
disease have found that some individuals who smoke are very
embarrassed and feel guilty about their symptoms, which might
lead to omitting healthcare-seeking39. Further, individuals whoTa
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currently smoked were more likely to report “Being worried about
what the doctor might find”, which is illustrated by the statements
in the study by Saab et al.: “Seeking healthcare means being ill and
being ill means death”46. Another group who was also embarrassed
about the symptoms were individuals with another ethnicity than
Danish. Scheppers et al. published a review of potential barriers to
healthcare-seeking among ethnic minorities and did not find
embarrassment or shame to be an ethnicity-related barriers.
However, they accentuated several other barriers such as
language skills and perceived cause of the symptom or illness as
ethnicity-related barriers, which when individuals is asked to tick
off predefined barriers might be interpreted as a kind of
embarrassment47.
One of six individuals who currently smoked reported “Being

worried about wasting the doctor’s time”, which is almost the
same frequency as among individuals who never smoked. For
physicians, the combination of lung cancer symptoms and
smoking is alarming, but individuals who currently smoke do
not necessarily interpretate the symptoms as signs of potential
severe illness48. Moreover, they may feel guilty and expect that the
symptoms are self-inflicted by smoking leading to postponed or
omitted healthcare-seeking30.
In this study we found that individuals out of workforce were

more likely to report “Being too embarrassed” and “Being worried
about what the doctor might find”. Further we found that the
oldest age groups and individuals out of workforce, on pension
and disability pension were less likely to report “Being too busy”.
This is in line with some of the findings in the review by
McCutchan et al. reviewing barriers to healthcare-seeking with
symptoms of different cancer types25. McCutchan et al. found that
individuals with lower socioeconomic status report more emo-
tional barriers, such as being worried or embarrassed, while
individuals with higher socioeconomic status and younger age
groups report more practical barriers, such as being too busy.
Moreover, McCuthan et al. also describe some other associations
between socioeconomic status and barriers to healthcare-seeking,
which were not found in the current study25. This discrepancy may
be explained by the inclusion of smoking status in our analyses. In
the crude analyses we found some statistically significant
associations between the barriers and other socioeconomic
factors, but after adjusting for smoking status, the associations
were not significant. This concur with the estimation from the
Danish Cancer Society, that most of the social inequality in cancer
is due to smoking49. Thus, future interventions in addition to
awareness of symptoms could target barriers to healthcare-
seeking, especially among the groups experiencing the most
barriers. For instance, individuals out of workforce, might need
more support already before they contact the GP. This could be
through guidance from social workers or at the public employ-
ment centre50. Further, if GPs verbalise barriers to healthcare-
seeking when having consultations with e.g., individuals who
smoke and immigrants or descendants of immigrants, it may
decrease the barriers to healthcare-seeking henceforth.

CONCLUSION
Healthcare-seeking with lung cancer symptoms varied from 37.5%
to 53.5% and increased when additional lung cancer symptoms
were reported. Almost two out of three individuals with no GP
contact regarding their lung cancer symptoms reported one of the
predefined barriers to healthcare-seeking. “Being worried about
wasting the doctor’s time” and “Being too busy” were the most
frequent reported barriers for all lung cancer symptoms. For
prolonged coughing and shortness of breath “Being worried
about what the doctor might find” was frequent as well.
Social inequality was reflected by individuals who currently

smoked with prolonged coughing and shortness of breath being
three times more likely to report “Being worried about what the

doctor might find”, and individuals who currently smoked with
shortness of breath being five times more likely to report “Being
too embarrassed”. Individuals out of workforce with prolonged
coughing were three times more likely to report “Being too
embarrassed” and to report “Being worried about wasting the
doctors time”. Individuals in the oldest age group and individuals
out of workforce or on disability pension were less likely to report
“Being too busy”.

Implications
This study adds to the knowledge about barriers to healthcare-
seeking with lung cancer symptoms in the general population and
highlights several social inequalities. Individuals who currently
smoke, immigrants and individuals out of workforce are in higher
risk of postponing relevant healthcare-seeking due to barriers.
Thus, future interventions and information should be targeted to
aid these particularly vulnerable citizens and address their barriers.
Information should be unprejudiced and emphasize that worrying
about a symptom should lead to healthcare-seeking, not the
opposite, and that evaluation of lung cancer symptoms is never a
waste of the GP’s time. The overall strategies on how to reach the
right individuals, and assure healthcare-seeking when indicated
and relevant, may need some reconsideration in terms of more
focus on interventions when e.g., the social workers in the
communities meet the individuals to e.g., talk about their job
situation. More individualised interventions may also be of great
value to individuals with low health literacy in terms of e.g., lack of
a social network or difficulties talking to the healthcare profes-
sionals. One suggestion could be a community-based mentor
scheme, where the support is not limited to either healthcare- or
community services but includes both50. A support system aimed
to alleviate the challenges that may occur when individuals move
from one sector to another, e.g., from primary healthcare to
secondary healthcare or vice versa, may enhance the chance of
individualized and coherent diagnostic paths for vulnerable
patients. The current knowledge about the interplay between
health literacy, socioeconomic status, smoking history, healthcare-
seeking behaviour and how the latter can be supported by
individualized initiatives is sparse and should be explored in future
studies.
Further, knowledge about individuals who are at risk of

postponing relevant healthcare-seeking with lung cancer symp-
toms is of utmost importance to the GPs who play a key role in the
Danish healthcare system. By disseminating this knowledge the
GP’s may be more aware of reaching out to vulnerable citizens.
Thereby the likelihood of appropriate healthcare-seeking will be
largely increased and the chances of timely diagnosis of lung
cancer improved.

METHODS
Study design and population
This study is part of a nationwide cohort study called the Danish
Symptom Cohort (DaSC) designed to explore symptoms,
healthcare-seeking and factors affecting healthcare-seeking beha-
viour in the general population. In 2012 a total of 100,000
individuals aged 20 years or older, randomly selected from the
Danish Civil Registration System (CRS) were invited to participate
in a survey. The selected individuals received an invitation by
letter explaining the purpose of the study and containing a login
to a secure web page. On the first page of the online
questionnaire respondents consented to participation and agreed
that their data could be used for research. Participants who could
not access the online questionnaire were offered the option of
completing over the telephone with a study member. Individuals,
who had not responded within two weeks, received a new letter
with a reminder, and those who had not responded after
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additional two weeks were contacted by telephone and encour-
aged to participate. Participation was voluntary, and all partici-
pants gave informed consent at the first page of the
questionnaire. Participants stating not wishing to participate were
excluded from the reminder procedure. Data was collected from
June to December 2012. Individuals who were too ill, who
migrated or died during the study period was excluded.
Information on death and migration were obtained by register
linkage, while information on severe illness was obtained by the
invitees or their relatives contacting the project group and
providing the information. Severe illness was primarily reported
as dementia and terminal illness.

The questionnaire
A questionnaire concerning experience of 44 symptoms with
specific and non-specific cancer symptoms as well as frequent
symptoms was developed. For each reported symptom additional
questions regarding healthcare-seeking behaviour, and barriers to
healthcare-seeking were asked. Symptoms of several cancers
(lung, colorectal, gynaecological, and urological) were selected
based on literature review including national and international
cancer guidelines51,52. The questionnaire was based on standard
rating scales, validated questionnaires, and ad hoc items. The
methodological framework including details about the conceptual
framework and the developing, pilot- and field tests is described
in detail elsewhere36.
Participants were asked about symptom experiences, onset of

the symptoms and healthcare-seeking behaviour, e.g., GP contact.
For each symptom not presented to the GP questions concerning
barriers to healthcare-seeking were asked. The included barriers
originated from the Awareness and Beliefs About Cancer (ABC)
measure53, which has been translated into Danish and validated in
a Danish context54. The barriers were chosen based on the
literature exploring anticipated barriers to healthcare-seeking55

and an already validated international measurement tool53. We
included the following four predefined barriers in the study:
“Being too embarrassed”, “Being worried about wasting the
doctors time”, “Being worried about what the doctor might find”
and “Being too busy”. Moreover, respondents were given the
opportunity to describe other barriers in a free-text box. At the
end of the questionnaire respondents were asked about lifestyle
factors, such as smoking status. The phrasing of each question
from the DaSC survey used in this study is presented in the
Supplementary methods.
In the present study we included symptoms which might be

signs of lung cancer. In the Danish lung cancer guideline specific
lung cancer symptoms are defined as prolonged coughing
(>4 weeks), shortness of breath, haemoptysis, and prolonged
hoarseness (>4 weeks) among adults older than 40 years with a
relevant smoking history. In addition, non-specific symptoms such
as weight loss, loss of appetite and tiredness should raise
suspicion of lung cancer, both alone and in combination with
the specific lung cancer symptoms56. Based on the self-reported
smoking status individuals were divided into three categories:
individuals who never smoked, individuals who formerly smoked
and individuals who currently smoke57.

Register data
Socioeconomic data were obtained from statistics Denmark by
using the individual identification numbers in the CRS58–60.
Further, data on death or migration in the period of data
collection was obtained. The data were obtained through register
linkage, to keep the number of questions in the comprehensive
survey low, and because the Danish registers are extensive and
valid58–60. The variables of interest were highest obtained
educational level, marital status, labour market affiliation, and

ethnicity. Details of the variables are described under statistical
analyses.

Statistical analyses
According to the Danish guideline lung cancer should mainly be
suspected in individuals older than 40 years, presenting with lung
cancer symptoms, who have a current or former history of
smoking56. Thus, we chose only to include respondents older than
40 years in the analyses. To be able to compare barriers towards
healthcare-seeking between different risk groups, we both
included individuals who never-, formerly-, and currently smoked
in the study.
For each of the four specific lung cancer symptoms; prolonged

coughing, shortness of breath, haemoptysis, and prolonged
hoarseness, we used descriptive statistics to calculate the
prevalence of the symptoms and the proportion of GP contacts.
Furthermore, descriptive statistics was used to calculate the
proportion of GP contacts with each specific lung cancer
symptom, when reporting an additional specific lung cancer
symptom, and when reporting both an additional specific and a
non-specific lung cancer symptom (weight loss, loss of appetite
and tiredness). These analyses were made to evaluate whether the
combination of specific and non-specific lung cancer symptoms
affected the healthcare-seeking behaviour.
Among individuals reporting each of the four specific lung

cancer symptoms and no GP contact, we calculated the
proportion of each of the four predefined barriers and the
proportion of individuals reporting no barriers to healthcare-
seeking by using descriptive statistics. Due to Danish legislation,
reporting of the data for a number of individuals less than three is
not permitted, thus results regarding barriers to healthcare-
seeking with haemoptysis are not reported61.
For each of the symptoms; prolonged coughing, shortness of

breath, and prolonged hoarseness we analysed the association
between each barrier to healthcare-seeking and sex, age, smoking
status, and socioeconomic factors, respectively. Multivariate
logistic regression models were used to calculate both crude
and adjusted odds ratios. The analyses were adjusted for age,
smoking status, labour market affiliation, educational level, and
ethnicity, which were the covariates showing significant associa-
tions with one or more barriers in the crude analyses. We
calculated 95% confidence intervals using binomial distribution.
Due to a small number of individuals reporting “Being too
embarrassed” to contact the GP with prolonged hoarseness only
crude analyses were made. We tested for interaction between sex,
age, and smoking status. No interactions were found.
The covariates included in the analyses were categorized as

follows: Age-groups: 40–54 years, 55–69 years, and 70 years or
older. Smoking status: Individuals who never smoked, individuals
who formerly smoked, and individuals who currently smoke.
Highest obtained educational level: low (<10 years, i.e., primary/
lower secondary school); middle (10–14 years, i.e., vocational or
higher secondary school) or high (≥14 years, i.e. short-, medium-,
or long-term higher education). Marital status: single or married/
living together. Labour market affiliation: working, pension, out of
workforce and disability pension. Ethnicity: Danish or immigrants/
descendants of immigrants.
Data analyses were conducted using STATA statistical software

16.1 (StataCorp, College Station, TX, USA). All tests used a
significance level of p < 0.05.

Inclusion and ethics
The respondents were informed that participation in the study
was voluntary. In the invitation letter thorough information about
the purpose and content of the questionnaire was given.
Respondents who had questions to the study had the opportunity
to contact the project group by phone or email for clarification.
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The respondents were informed there would be no clinical follow-
up and instructed to contact their doctor in case of concern. The
Regional Scientific Ethics Committee for Southern Denmark was
notified prior to the survey and found that no further approval
was needed. The project has been approved by the Danish Data
Protection Agency (j.no. 2011-41-6651) through the Research and
Innovation Organisation (RIO), University of Southern Denmark
(Project number 10.104).

Reporting summary
Further information on research design is available in the Nature
Research Reporting Summary linked to this article.

DATA AVAILABILITY
The datasets generated and analysed in the current study are not publicly available
and cannot be shared due to the data protection regulations of the Danish Data
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