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ABSTRACT
Objective: This study aimed to investigate the first point of contact in patients diagnosed with
pancreatic cancer, and to study factors associated with the GP’s suspicion of cancer, Cancer
Patient Pathway (CPP) referral and long diagnostic interval.
Design: Cross-sectional study combining register and survey data.
Patients: Patients with incident pancreatic cancer recorded in the Danish National Patient
Register (n¼ 303).
Main outcome measures: The patient’s first point of symptoms presentation, GP’s cancer suspi-
cion, CPP referral and diagnostic interval.
Results: General practice was the first point of contact for 85.5% of the population. At the first
consultation, cancer was suspected in 32.7% and 22.9% were referred to a CPP. The GPs were
more likely to suspect cancer or serious illness in patients aged >70 years (prevalence rate ratio
(PRR) 1.34, 95% CI 1.09–1.66) and among patients with high comorbidity (PRR 1.23, 95% CI
1.04–1.47). A CPP referral was less likely among patients with low education. The median diag-
nostic interval was 39 days (interquartile range: 15–72). When the GP initially did not suspect
cancer, the likelihood of longer diagnostic interval increased.
Conclusion: The majority of patients with pancreatic cancer began their diagnostic route in
general practice. Diagnosing pancreatic cancer swiftly in general practice was challenging; the
GP did often not initially suspect cancer or refer to a CPP and several of the patient characteris-
tics were associated with the GPs initial suspicion of cancer or CPP referral. Thus, there may be
room for improvements in the diagnostics of pancreatic cancer in general practice.

KEY POINTS
� Patients with pancreatic cancer have a poor prognosis, as pancreatic cancer is often diag-
nosed in late stage.

� The majority of patients with pancreatic cancer began their diagnostic process in gen-
eral practice.

� General practitioners (GPs) suspected cancer at the first consultation in one out of three
patients with pancreatic cancer; more often in older and comorbid patients.

� The GPs suspicion of cancer was associated with urgent referral and shorter time
to diagnosis.
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Background

Danish patients with pancreatic cancer have a poor
prognosis with an estimated 5-year survival of less
than 5% [1]. One explanation is that the majority of
these patients are diagnosed with advanced disease
stage and approximately 80% are not candidates for
curative surgery [2]. To improve the prognosis in this
patient group, more focus is needed on the possibil-
ities to diagnose pancreatic cancer earlier in time [3].

As screening is not currently available for patients
with pancreatic cancer [4], the first point of presenta-
tion is primarily through emergency presentation, inci-
dental findings at hospitals in connection with
investigation of other diseases, or GP referral (e.g.
two-week-wait in the UK and Cancer Patient Pathways
(CPP) in Denmark) [5–7]. Only few studies exist on the
first point of presentation for patients with pancreatic
cancer. An English study based on register data
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reported that 47% of patients were diagnosed after
presentation in general practice [5], whereas two
European studies based on survey data and interviews
found that 70%–75% of the patients presented first in
general practice [6,8]. One of these studies found that
about half of these patients were referred to the two-
week-wait system [8], which tends to reduce the time
to diagnosis for most cancer types, including pancre-
atic cancer [9,10]. However, no data exist from a
Nordic healthcare system.

Urgent referral to cancer diagnostics is often guided
by symptoms [7]. Yet, pancreatic cancer is typically
characterised by vague and unspecific symptoms
[4,11,12]. This complicates the patients’ healthcare
seeking [8] and the GP’s suspicion of cancer [9], which
is a strong indicator for diagnostic action and shorter
time to diagnosis in other cancer types [9]. So far, the
evidence is sparse on the time intervals in the diag-
nostic journey for patients with pancreatic cancer
[6,8,10,13,14], and little is known about the factors
that might provide more rapid diagnosis of pancreatic
cancer [6,8].

To obtain a faster and optimal diagnostic process
hopefully leading to improvements in the survival of
pancreatic cancer patients, more knowledge is needed
about the diagnostic pathway. Therefore, the aim of
this study was to investigate the first point of contact
in patients diagnosed with pancreatic cancer, and to
study factors associated with the GP’s suspicion of
cancer, CPP referral and long diagnostic interval.

Material and methods

Setting

This study was conducted in Denmark, which runs a
tax-funded healthcare system with free and equal
access for all citizens to most health services. A total
of 98% of the population is registered with a general
practice who acts as gatekeeper to the secondary
health care system, except for emergencies, ear-nose-
throat specialists and eye specialists who have direct
access [15]. Since 2008/09, CPPs and standardised
guidelines have been adopted to ensure equal,
prompt and uniform diagnosis and treatment of most
cancer types within specific time frames.

Design, study population and data collection

This study was conducted as a cross-sectional study
and based on data from a series of six cohorts among
newly diagnosed cancer patients in Denmark collected
between 2005 and 2016. For this study, we included

patients from the cohort of 2010 and 2016 as these
cohorts included data on pancreatic cancer patients
and because all Danish Cancer Patient Pathways were
implemented from 2010.

We included patients diagnosed with pancreatic
cancer (International Classification of Diseases (ICD)
Revision 10 code: C25 (except C254, endocrine pan-
creas) and C241, Ampulla of Vater) with no previous
history of cancer. Patients from the two cohorts were
identified in the Danish National Patient Register
(DNPR) [16] in the period from 1 May to 31 August
2010 or from 1 July to 31 December 2016. The general
practice of each included patient was identified in the
Danish National Health Service Register [17]. The GP
involved in the first presentation of symptoms, or who
was most familiar with the patient, was asked to fill in
the questionnaire based on their electronic patient
record, to ensure that the responses were based on
the observations made at the time of the first contact
in the cancer course. Questionnaires were sent to the
GPs of alive patients on a monthly basis in the data
collection period to reduce the time span between
the diagnosis and receipt of the questionnaire.
However, in 2016, GP participation required written
consent from the patient according to the Danish
Health Act. For deceased patients in 2016, the Danish
Patient Safety Authority granted permission for the GP
to be contacted without patient consent so the GPs of
these patients received the questionnaire 6–12 months
after the patient was diagnosed with cancer. The GP
questionnaires were developed by researchers at the
Research Unit for General Practice in Aarhus, Denmark
and the included time intervals followed the definition
from the Aarhus Statement [18]. The questionnaires
were pilot tested among GPs prior to data collection
where minor changes were made to ensure each
question were understood as intended.

Main variables

All data sources were linked at a personal level
through the unique civil registration number assigned
to all permanent Danish residents [19].

Four main variables were obtained from the GP
questionnaire, and the responses were based on the
GPs’ clinical evaluation and information from their
medical records. First, the first point of presentation
was obtained from the question: “Based on your cur-
rent knowledge, where did the patient present for the
first time before the diagnosis?” Screening is not an
option in this patient group, and none of the GPs
responded that the patient was diagnosed through
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specialised private practice or out-of-hours primary
care. Thus, the possible routes included: presentation
in general practice, diagnosed at the hospital after a
contact for other disease, emergency presentation or
other route. Second, GP’s suspicion of cancer or serious
illness was based on the question: “When the patient
consulted general practice for the first time, what was
your overall evaluation of the patient?” Three response
options were: suspected cancer, suspected serious ill-
ness, did not suspect cancer or serious illness. Third, GP
referral to a CPP after the first cancer-related presenta-
tion had the response options: yes and no. Fourth, the
diagnostic interval was defined based on the Aarhus
Statement [18] and assessed by calculating the interval
between the date of the first presentation of cancer-
related symptoms in general practice (as assessed by
the GP and recorded in the medical record) and the
date of diagnosis [18], which was obtained from the
DNPR. The diagnostic interval was defined as the num-
ber of days between these two dates. Negative values
were coded as 0 days, and intervals longer than one
year were coded as 365 days in accordance with the
procedures applied by the International Cancer
Benchmarking Partnership (ICBP).

In addition, we obtained information on the
patient’s health and sociodemographic characteristics.
Sex and age at diagnosis were obtained from the
Danish Civil Registration System [19]. Statistics
Denmark provided data on the patient’s highest
attained education, which was categorised according
to the International Standard Classification of
Education (ISCED) of the United Nations Education,
Scientific and Cultural Organization (UNESCO) into
short (�10 years of education), medium (11–15 years of
education) and long (>15 years of education), and civil
status was dichotomised into living alone or married/
cohabiting. Charlson’s Comorbidity Index (CCI) score
was calculated from diagnoses (excluding cancer)
recorded in the DNPR for up to ten years preceding the
pancreatic cancer diagnosis, and CCI scores were cate-
gorised into none (score 0), low (scores 1–2) or high
(scores >2). Previous GP attendance was measured as
the number of face-to-face consultations in general
practice in the 12–24 months preceding the cancer
diagnosis recorded in the Danish Health Service
Register [20], and these were categorised based on the
cut-off at the 50th and 75th percentiles, i.e. 0–1, 2–5
and >5 consultations.

Statistical analyses

The point of first presentation was described by pro-
portions and expressed by percentages. Generalised

linear models (GLMs) with log link for the Poisson fam-
ily were used to study the association between patient
characteristics and the likelihood of the GP to suspect
cancer or serious illness. GLMs were also used to study
patient characteristics, GP suspicion, the likelihood of
CPP referral and the likelihood of long diagnostic
interval. A long diagnostic interval was defined as the
75th percentile for the total population, i.e. 72 days.
To comply with the data protection regulations (i.e.
values less than 5 observations at the 75% cut-off are
suppressed to prevent disclosure), a pseudo-variable
for the diagnostic interval was generated using a
method described elsewhere [21]. In all analyses, an
unadjusted model was presented and followed by a
model adjusted for sex, age, year of diagnosis and GP
suspicion of cancer (except for GP suspicion in the
analysis in which suspicion was the depend-
ent variable).

Stata software, version 16.0, was used for all statis-
tical analyses.

Results

In total, 438 patients were eligible for inclusion, and
69.2% (n¼ 303) of the GPs responded to the
questionnaire.

Point of first presentation

The GPs provided information on the point of first
presentation for 303 patients, and 259 (85.5%) of
these patients presented with initial symptoms in gen-
eral practice. The remaining 14.5% were diagnosed at
the hospital after a contact related to another disease
(6.9%), emergency presentation (5.6%) or other rea-
sons (2.0%). Among the patients presenting to general
practice, a higher proportion of patients were aged
70–79 years and had no comorbidity compared with
patients presenting elsewhere (Table 1).

GP suspicion of cancer

Among the 259 patients who presented symptoms to
their GP, the GP suspected cancer in 32.7%, other ser-
ious illness in 34.7%, and neither cancer nor other ser-
ious illness in 32.6% (Table 1). Male sex and older age
were associated with higher likelihood of GP suspicion.
Patients with high comorbidity were also more likely
to raise suspicion in their GP compared with patients
without comorbidity (PRR 1.23, 95% CI 1.04–1.47)
(Table 2).
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CPP referral by the GP

Among the 259 patients who presented symptoms to
their GP, the GP referred 22.9% of the patients to a
CPP at the first presentation (Table 1). Compared with
less educated patients, patients with long education
were more likely to be referred to a CPP at the first
GP consultation (PRR 2.06, 95% CI 1.09–3.88) (Table 3).
When the GP did not suspect cancer at the first con-
sultation, the likelihood of CPP referral at the first
presentation was reduced (PRR 0.46, 95% CI 0.25–0.85)
(Table 3).

Diagnostic interval

The median diagnostic interval was 39 (Inter quartile
interval: 15–72) days (median in 2010: 46 days, median

in 2016: 31 days) and 10% had a diagnostic interval
longer than 173 days. When the GP did not suspect
cancer, an almost three-fold higher likelihood of long
diagnostic interval was observed (PRR 2.77, 95% CI
1.40–5.49) (Table 4). Patients who were referred to a
CPP at the first GP consultation had a non-significant
lower likelihood of long diagnostic interval (PRR 0.59,
95% CI 0.28–1.24). The patient’s health and sociode-
mographic characteristics were not associated with
the diagnostic interval (Table 4).

Discussion

Principal findings

This population-based study found that the majority
of patients with pancreatic cancer began their route

Table 1. Patient characteristics according to GP involvement (n¼ 303).
GP involved GP not involved Total

n (% column) n (% column) n (%)

Total 259 (100.0) 44 (100.0) 303 (100)
Age groups (years)
<70 108 (41.7) 24 (54.5) 132 (43.6)
�70–79 102 (39.4) 8 (18.2) 110 (36.3)
�80 49 (18.9) 12 (27.3) 61 (20.1)

Sex
Female 119 (45.9) 18 (40.9) 137 (45.2)
Male 140 (54.1) 26 (59.1) 166 (54.8)

Year of diagnosis
2010 131 (50.6) 26 (59.1) 157 (51.8)
2016 128 (49.4) 18 (40.9) 146 (48.2)

Marital status
Cohabiting/married 165 (63.7) 28 (63.6) 193 (63.7)
Living alone 94 (36.3) 16 (36.4) 110 (36.3)

Education
Short 113 (43.6) 23 (52.3) 136 (44.9)
Medium and longa 146 (56.4) 21 (47.7) 167 (55.1)

Charlson’s Comorbidity Index
None (0) 159 (61.4) 18 (40.9) 177 (58.4)
Mild (1-2) 58 (22.4) 14 (31.8) 72 (23.8)
High (2 or more) 42 (16.2) 12 (27.3) 54 (17.8)

Previous use of primary careb

Infrequent attenders (0–1 visits) 60 (23.2) 8 (18.2) 68 (22.4)
Regular attenders (2–5 visits) 109 (42.1) 16 (36.4) 125 (41.3)
Frequent attenders (>5 visits) 90 (34.7) 20 (45.5) 110 (36.3)

Tumour stage
Local/regional 69 (26.6) 9 (20.5) 78 (25.7)
Distant 119 (45.9) 17 (38.6) 136 (44.9)
Missing 71 (27.4) 18 (40.9) 89 (29.4)

Death within one year after diagnosis
Not death 172 (66.4) 28 (63.6) 200 (66.0)
Death 87 (33.6) 16 (36.4) 103 (34.0)

GP suspicion at the first presentation
Suspected cancer 82 (32.7) NA – 82 (32.7)
Suspected serious illness 87 (34.7) NA – 87 (34.7)
No suspicion 82 (32.6) NA – 82 (32.6)

Cancer Patient Pathway referral at the first GP presentation
No 192 (77.1) NA – 192 (77.1)
Yes 57 (22.9) NA – 57 (22.9)

Significant differences between groups are shown in bold (Pearson’s chi2 square test).
Abbreviations: GP: general practitioner; NA: not applicable.
aMedium and long education was combined because one of the columns had <5 observations, thus, cannot be reported
according to Statistics Denmark’s data protection regulations.
bBased on the number of face-to-face consultations with the GP in the 12–24 months prior to diagnosis.
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to diagnosis in general practice. In one out of three
patients, neither cancer nor serious illness was sus-
pected when the patient first presented in general
practice. GPs were more likely to suspect cancer in
males, older patients and patients with high comor-
bidity. One in four patients were referred to a CPP
after the first presentation in general practice, and
CPP referral was more likely among highly educated
patients. GP suspicion was crucial for both CPP referral
at the first presentation and shorter diagnos-
tic interval.

Strengths and limitations

Patients were identified through the population-based
DNPR [22]. High data completeness ensured nearly
complete identification and minimised selection bias.
Questionnaire data was the primary source of data,
and prior to data collection, the questionnaires were
pilot tested among GPs to enhance the face and con-
struct validity. The questionnaire focused on the first
presentation in general practice and not the entire
diagnostic process in general practice, which could

have provided additional insights for patients with
several GP consultations before referral as often is the
case with patients diagnosed with pancreatic cancer
[23]. The response rate of 70% might have caused
selection bias. However, the sub-analyses showed that
patients’ health and sociodemographic characteristics
were equally distributed among responding and non-
responding GPs, yet, a higher proportion of non-
respondents (47%) were deceased within one year of
the diagnosis compared to respondents (34%) (Data
not shown).

Information bias caused by GP recall problems can-
not be rejected. Yet, as GPs in Denmark have elec-
tronic medical records, which they were encouraged
to consult, information bias from this source was mini-
mised. The study included two cohorts of cancer
patients diagnosed in 2010 and 2016. We have no sys-
tematically collected information on public campaigns
in the time between the two cohorts, however, the
data relied on GP’s assessment which may be less sus-
ceptible to public campaigns. Further, all current CPPs
were implemented from 2010 and the proportion of
CPP referral and GP suspicion did not differ statistically

Table 2. GP suspicion of cancer or serious illness at the first cancer-related presentation according to the patient’s characteristics
(n¼ 251a).

Prevalence rate ratio of GP suspecting cancer or serious illness

GP suspicious Unadjusted Adjustedb

N % (row) PRR 95% CI PRR 95% CI

Total (n5 251, No GP suspicion, n5 82) 169 (67.3) – – – –
Sex
Female (n¼ 111) 68 (61.2) 1 – 1 –
Male (n¼ 140) 101 (72.1) 1.18 (0.98–1.41) 1.20 (1.00–1.43)
Age groups (years)
18–69 (n¼ 104) 57 (54.8) 1 – 1 –
70–79 (n¼ 100) 73 (73.0) 1.33 (1.08–1.65) 1.34 (1.09–1.66)
>80 (n¼ 47) 39 (83.0) 1.51 (1.22-1.88) 1.54 (1.24-1.91)
Year of diagnosis
2010 (n¼ 124) 84 (67.7) 1 – 1 –
2016 (n¼ 127) 85 (66.9) 0.99 (0.83–1.17) 0.98 (0.82–1.15)
Marital status
Cohabiting/married (n¼ 161) 107 (66.5) 1 – 1 –
Not married (n¼ 90) 62 (68.9) 1.04 (0.87–1.24) 1.03 (0.86–1.23)
Education
Short (n¼ 108) 80 (74.1) 1 – 1 –
Medium (n¼ 100) 61 (61.0) 0.82 (0.68–1.00) 0.84 (0.69–1.02)
Long (n¼ 43) 28 (65.1) 0.88 (0.69–1.12) 0.94 (0.73–1.21)
Charlson’s Comorbidity Index
None (score 0) (n¼ 154) 100 (64.9) 1 – 1 –
Mild (score 1–2) (n¼ 56) 34 (60.7) 0.93 (0.73–1.19) 0.91 (0.72–1.15)
High (score 3 or more) (n¼ 41) 35 (85.4) 1.31 (1.11–1.56) 1.23 (1.04–1.47)
Previous use of primary carec

Infrequent attenders (0–1 visit) (n¼ 56) 38 (67.9) 1.03 (0.82–1.29) 1.13 (0.89–1.42)
Regular attenders (2–5 visits) (n¼ 108) 71 (65.7) 1 – 1 –
Frequent attenders (>5 visits) (n¼ 87) 60 (69.0) 1.05 (0.86–1.28) 1.02 (0.84–1.23)

GP: general practitioner; PRR: prevalence rate ratio; CI: confidence interval.
Significant results are shown in bold.
a8 patients with missing information on GP’s suspicion of cancer at the first cancer-related.
bAdjusted for sex, age and year of diagnosis.
cBased on number of face-to-face consultations with the GP in the 12–24 months prior to diagnosis and categorised based on the cut-of at the 25 and
75% percentiles.
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significantly in the two cohorts (data not shown) indi-
cating no major changes in GP behaviour over time.

Data on symptoms experienced by the patients at
the first presentation could have provided additional
insights into the mechanisms as symptoms may be
linked with the point of first presentation, the GP’s
suspicion and the choice of action [9]. Unfortunately,
these data was not available in this study as first pre-
sented symptoms were not collected in the GP
questionnaire.

Due to the relatively small population size, the stat-
istical precision was reduced, and type II errors cannot
be ruled out. With a larger population, some of the
findings may have reached statistical significance, e.g.
the association between previous GP attendance and
CPP referral. Finally, the implications for early diagno-
sis of pancreatic cancer apply only to the patients
who presented in general practice and first time can-
cer patients, as patients with previous cancer were
excluded to avoid that the GP suspicion, CPP referral

and diagnostic interval was modified by previous
experiences.

Comparison with other studies

For the majority of the included patients, the first
point of symptom presentation was in the GP setting.
This finding is comparable with the findings in two
European studies [6,8] which reported that the major-
ity of patients initially presented in general practice,
although the proportion of patients presenting as
emergency was larger in both the UK [8] and France
[6] than in our study.

The GP suspected cancer in one in three patients at
the first presentation, which is lower than reported
across all cancer types in Denmark, where the GP sus-
pected cancer at the first presentation in 48% [9]. Still,
it is roughly similar to the 27% reported in patients
with lung cancer in Denmark [24]. This may reflect
that pancreatic cancer often presents with unspecific

Table 3. Cancer Patient Pathway referral after the first cancer-related presentation according to the patient’s characteris-
tics (n¼ 249)a.

Prevalence rate ratio of any Cancer Patient Pathway referral at first presentation

Cancer Patient Pathway referral, yes Unadjusted Adjustedb

N % (row) PRR 95% CI PRR 95% CI

Total (n5 249) 57 (22.9) – – – –
Sex
Female (n¼ 110) 20 (18.2) 1 – 1 –
Male (n¼ 139) 37 (26.6) 1.46 (0.90–2.38) 1.44 (0.89–2.33)
Age groups (years)
18–69 (n¼ 104) 18 (17.3) 1 1
70–79 (n¼ 100) 29 (29.0) 1.68 (0.99–2.82) 1.54 (0.91–2.60)
>80 (n¼ 45) 10 (22.2) 1.28 (0.64–2.56) 1.13 (0.55–2.30)
Year of diagnosis
2010 (n¼ 125) 28 (22.4) 1 – 1 –
2016 (n¼ 124) 29 (23.4) 1.04 (0.66–1.65) 1.21 (0.77–1.91)
Marital status
Cohabiting/married (n¼ 158) 37 (23.4) 1 – 1 –
Not married (n¼ 91) 20 (22.0) 0.94 (0.58–1.52) 1.13 (0.71–1.81)
Education
Short (n¼ 109) 18 (16.5) 1 – 1 –
Medium (n¼ 98) 25 (25.5) 1.54 (0.90–2.66) 1.40 (0.79–2.49)
Long (n¼ 42) 14 (33.3) 2.02 (1.11–3.69) 2.06 (1.09–3.88)
Charlson’s Comorbidity Index
None (0) (n¼ 151) 36 (23.8) 1 – 1 –
Mild (1–2) (n¼ 57) 14 (24.6) 1.03 (0.60–1.76) 1.05 (0.63–1.73)
High (3 or more) (n¼ 41) 7 (17.1) 0.72 (0.34–1.49) 0.70 (0.33–1.48)
Previous use of primary carec

Infrequent attenders (0–1 visit) (n¼ 56) 15 (26.8) 1.33 (0.75–2.35) 1.35 (0.76–2.41)
Regular attenders (2–5 visits) (n¼ 140) 22 (15.7) 1 – 1 –
Frequent attenders (>5 visits) (n¼ 53) 20 (37.7) 1.18 (0.69–2.02) 1.21 (0.73–2.02)
GP suspicion at the first presentation
Suspected cancer (n¼ 80) 31 (38.7) 1 – 1 –
Suspected serious illness (n¼ 86) 12 (14.0) 0.36 (0.20–0.65) 0.37 (0.20–0.69)
No suspicion (n¼ 81) 13 (16.0) 0.41 (0.23–0.73) 0.46 (0.25–0.85)

GP: general practitioner; PRR: prevalence rate ratio; CI: confidence interval.
Significant results are shown in bold.
a10 patients with missing information on GP-initiated Cancer Patient Pathway referral after the first cancer-related presentation.
bAdjusted for sex, age, year of diagnosis and GP’s suspicion.
cBased on face-to-face consultations with the GP in the 12–24 months prior to diagnosis and categorised based on the cut-off at the 25 and 75%
percentiles.
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and vague symptoms, supporting pancreatic cancer as
a so-called ‘hard to diagnose’ type of cancer like lung
cancer [23].

To our knowledge, the link between a patient’s
health and sociodemographic characteristics and the
GPs’ suspicion of cancer at the first presentation in
general practice has not been studied previously
among patients with pancreatic cancer. This study pro-
vides new knowledge, which indicates a higher pro-
pensity among GPs to suspect cancer or serious illness
in older patients, in patients with high comorbidity
and, to some extent, in males. In line with previous
studies on other cancer types, we found that the GP’s
suspicion of cancer was strongly associated with a
higher propensity of referring to a CPP after the
patient’s first clinical presentation and with shorter
diagnostic interval [9,25]. This underlines that the GP’s
initial actions are important in healthcare systems with
gatekeeping.

Initial CPP referral was observed in 22%, which was
comparable to a previous study reporting that 27% of
patients with lung cancer were referred to a CPP after
the first GP presentation [24]. However, Walter et al.
[8] reported that half of the patients with pancreatic
cancer presenting to their GP in England were referred
to a fast-track pathway. Walter et al. analysed the final
referral mode and not the action by the GP at the first
presentation. Thus, the different findings in the two
studies could indicate that an interval may exist from
the first presentation until urgent referral (e.g. CPP) for
half of those referred to a fast-track pathway for pan-
creatic cancer [8].

An interesting finding in this study was that
patients with low education were less likely to get a
CPP referral at the first consultation, which is some-
what supported elsewhere [25]. Clinical bias has been
raised as a potential explanation, as GPs may more
actively refer affluent patients [26], or affluent patients

Table 4. Long diagnostic interval according to the patient’s characteristics (n¼ 223a).
Prevalence rate ratio of long diagnostic interval (�72 days)

Long diagnostic interval (>72 days) Unadjusted Adjustedb

N % (row) PRR 95% CI PRR 95% CI

Total (n5 223) 56 (25.1) – – – –
Sex
Female (n¼ 102) 29 (26.7) 1 – 1 –
Male (n¼ 121) 27 (23.8) 0.87 (0.55–1.37) 0.97 (0.62–1.51)
Age groups (years)
18–69 (n¼ 92) 25 (27.4) 1 – 1 –
70–79 (n¼ 93) 22 (22.6) 0.84 (0.51–1.39) 0.93 (0.55–1.57)
>80 (n¼ 38) 9 (25.6) 0.94 (0.50–1.78) 1.17 (0.63–2.20)
Year of diagnosis
2010 (n¼ 119) 30 (25.2) 1 – 1 –
2016 (n¼ 104) 26 (25.0) 1.01 (0.64–1.59) 0.97 (0.61–1.53)
Marital status
Cohabiting/married (n¼ 144) 34 (23.6) 1 – 1 –
Not married (n¼ 79) 22 (27.8) 1.18 (0.74–1.87) 1.10 (0.69–1.76)
Education
Short (n¼ 100) 27 (26.3) 1 – 1 –
Medium (n¼ 87) 18 (20.7) 0.79 (0.46–1.34) 0.80 (0.47–1.38)
Long (n¼ 36) 11 (32.4) 1.23 (0.70–2.19) 1.32 (0.76–2.31)
Charlson’s Comorbidity Index
None (score 0) (n¼ 137) 35 (26.3) 1 – 1 –
Mild (score 1–2) (n¼ 50) 14 (25.5) 0.96 (0.56–1.67) 0.90 (0.51–1.59)
High (score 3 or more) (n¼ 36) 7 (20.0) 0.73 (0.36–1.51) 0.80 (0.39–1.63)
Previous use of primary carec

Infrequent attenders (0–1 visit) (n¼ 54) 15 (26.3) 1.36 (0.75–2.45) 1.37 (0.74–2.53)
Regular attenders (2–5 visits) (n¼ 94) 21 (21.3) 1 – 1 –

Frequent attenders (>5 visits) (n¼ 75) 20 (27.6) 1.42 (0.83–2.42) 1.40 (0.84–2.33)
GP suspicion at the first presentation
Suspected cancer (n¼ 73) 10 (13.7) 1 – 1 –
Suspected serious illness (n¼ 74) 17 (23.0) 1.75 (0.87–3.54) 1.75 (0.84–3.65)
No suspicion (n¼ 72) 27 (37.5) 2.74 (1.43–5.24) 2.77 (1.40–5.49)
Cancer Patient Pathway referral at the first GP presentation
No (n¼ 166) 47 (28.3) 1 – 1 –
Yes (n¼ 50) 7 (14.0) 0.49 (0.24–1.03) 0.59 (0.28–1.24)

GP: general practitioner; PRR: prevalence rate ratio; CI: confidence interval.
Significant results are shown in bold.
a36 patients with missing information on one of the dates used to calculate the diagnostic interval.
bAdjusted for sex, age, year of diagnosis and GP’s suspicion.
cBased on number of face-to-face consultations with the GP in the 12–24 months prior to diagnosis and categorised based on the cut-off at the 25 and
75% percentiles.
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may be more successful in articulating and navigating
the referral process in the cancer pathway [27].
However, the explanation for this finding remains
unclear, and more research should be undertaken.

The diagnostic interval decreased from 2010 to
2016, which is in line with results in cancer patients in
general [10,28], although the median diagnostic inter-
val in this study was seven days longer than the diag-
nostic interval found for all cancer types combined in
2010 [28]. Nevertheless, the median length of the
diagnostic interval of 39 days is similar to the diagnos-
tic interval in English patients with pancreatic cancer
[8], and it corresponds well with research indicating
that patients with pancreatic cancer more often than
patients with other types of cancer present three time
or more in general practice before referral [23]. The
patient’s sociodemographic characteristics were not
associated with the diagnostic interval, which could
be due to the adjustment of cancer suspicion in the
model, which seemed to be the factor with the largest
impact on both CPP referral and diagnostic interval.
Likewise, another study on pancreatic cancer patients
found no association between sociodemographic char-
acteristics and time intervals [8].

Implications

In countries with GP gatekeeping, the GP plays a cru-
cial role in diagnosing cancer early. This study shows
that additional support for the GPs is needed to
ensure timely diagnosis of pancreatic cancer. Although
a CPP for pancreatic cancer has been implemented in
Denmark, three out of four patients with pancreatic
cancers were not referred to a CPP at their first can-
cer-related consultation in general practice. As pancre-
atic cancer is difficult to diagnose due to vague and
unspecific symptoms [2], studies into increased access
to diagnostic tools, such as ultrasound, CT and endos-
copy, is needed. Further, continuing medical education
of GPs is crucial to ensure upgrading of the skills
required for diagnosing pancreatic cancer. In light of
the results, medical education could draw attention to
how the educational level of the patient affect the
GPs diagnostic behaviour as this study indicated lower
propensity in referral of low educated patients.

Conclusion

The vast majority of patients with pancreatic cancer
began their diagnostic route by presenting symptoms
to their GP. The time to diagnosis was prolonged
when the GP did not suspect pancreatic cancer.

Suspicion of cancer or other serious illness was associ-
ated with male gender, older age and high comorbid-
ity. Finally, patients with low education were less
often referred to a CPP.

Ethical approval

The project is registered in the Record of Processing
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in accordance with the Danish Data Protection Act (35) and
the General Data Protection Regulation (GDPR) by the EU
(36). As the data is based on registry and questionnaire
data, approval by the Committee on Health Research Ethics
in the Central Denmark Region was not required (37).
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of their patients. In accordance with section 46 of the
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who deceased shortly after their diagnosis (case no. 3–3013-
1956/1).

Disclosure statement

The authors declare that there are no conflicts of interests.

Funding

The study was supported by the M.L. Jørgensen and Gunner
Hansen’s Foundation, and the Danish General Practice Fund.
The funders were not involved in any aspects of the study.

References

[1] Cronin-Fenton DP, Erichsen R, Mortensen FV, et al.
Pancreatic cancer survival in Central and Northern
Denmark from 1998 through 2009: a population-
based cohort study. Clin Epidemiol. 2011;3(Suppl 1):
19–25.

[2] Kleeff J, Korc M, Apte M, et al. Pancreatic cancer. Nat
Rev Dis Primers. 2016;2:16022.

[3] Rasmussen LS, Fristrup CW, Jensen BV, et al. Initial
treatment and survival in 4163 Danish patients with
pancreatic cancer: a nationwide unselected real-world
register study. Eur J Cancer. 2020;129:50–59.

[4] Zhou B, Xu JW, Cheng YG, et al. Early detection of
pancreatic cancer: where are we now and where are
we going? Int J Cancer. 2017;141(2):231–241.

[5] Elliss-Brookes L, McPhail S, Ives A, et al. Routes to
diagnosis for cancer - determining the patient journey
using multiple routine data sets. Br J Cancer. 2012;
107(8):1220–1226.

[6] Jooste V, Dejardin O, Bouvier V, et al. Pancreatic can-
cer: wait times from presentation to treatment and
survival in a population-based study. Int J Cancer.
2016;139(5):1073–1080.

SCANDINAVIAN JOURNAL OF PRIMARY HEALTH CARE 85



[7] Probst HB, Hussain ZB, Andersen O. Cancer patient
pathways in Denmark as a joint effort between
bureaucrats, health professionals and politicians-a
national Danish project. Health Policy. 2012;105(1):
65–70.

[8] Walter FM, Mills K, Mendonça SC, et al. Symptoms
and patient factors associated with diagnostic inter-
vals for pancreatic cancer (SYMPTOM pancreatic
study): a prospective cohort study. The Lancet
Gastroenterol Hepatol. 2016;1(4):298–306.

[9] Jensen H, Torring ML, Olesen F, et al. Cancer suspi-
cion in general practice, urgent referral and time to
diagnosis: a population-based GP survey and registry
study. BMC Cancer. 2014;14:636.

[10] Neal RD, Din NU, Hamilton W, et al. Comparison of
cancer diagnostic intervals before and after imple-
mentation of NICE guidelines: analysis of data from
the UK general practice research database. Br J
Cancer. 2014;110(3):584–592.

[11] Garg SK, Chari ST. Early detection of pancreatic can-
cer. Curr Opin Gastroenterol. 2020;36(5):456–461.

[12] Singhi AD, Koay EJ, Chari ST, et al. Early detection of
pancreatic cancer: opportunities and challenges.
Gastroenterology. 2019;156(7):2024–2040.

[13] Lyratzopoulos G, Saunders CL, Abel GA, et al. The
relative length of the patient and the primary care
interval in patients with 28 common and rarer can-
cers. Br J Cancer. 2015;112:S35–S40.

[14] Keeble S, Abel GA, Saunders CL, et al. Variation in
promptness of presentation among 10,297 patients
subsequently diagnosed with one of 18 cancers: evi-
dence from a national audit of cancer diagnosis in
primary care. Int J Cancer. 2014;135(5):1220–1228.

[15] Pedersen KM, Andersen JS, Sondergaard J. General
practice and primary health care in Denmark. J Am
Board Fam Med. 2012;25 (Suppl 1):S34–S8.

[16] Lynge E, Sandegaard JL, Rebolj M. The Danish
national patient register. Scand J Public Health. 2011;
39(7 Suppl):30–33.

[17] Andersen JS, Olivarius F, Krasnik A. The Danish
national health service register. Scand J Public Health.
2011;39(7 Suppl):34–37.

[18] Weller D, Vedsted P, Rubin G, et al. The Aarhus state-
ment: improving design and reporting of studies on

early cancer diagnosis. Br J Cancer. 2012;106(7):
1262–1267.

[19] Pedersen CB. The Danish civil registration system.
Scand J Public Health. 2011;39(7 Suppl):22–25.

[20] Olivarius NF, Hollnagel H, Krasnik A, et al. The Danish
national health service register. A tool for primary
health care research. Dan Med Bull. 1997;44(4):
449–453.

[21] StataHacks. Pseudo percentiles 2019. [Assessed the
04.10.21. Available from: http://w.bruunisejs.dk/
StataHacks/Datamanagement/pseudo_percentiles/
pseudo_percentiles/.

[22] Larsen MB, Jensen H, Hansen RP, et al. Identification
of patients with incident cancers using administrative
registry data. Dan Med J. 2014;61(2):A4777.

[23] Lyratzopoulos G, Neal RD, Barbiere JM, et al. Variation
in number of general practitioner consultations
before hospital referral for cancer: findings from the
2010 national cancer patient experience survey in
England. The Lancet Oncol. 2012;13(4):353–365.

[24] Guldbrandt LM, Fenger-Gron M, Rasmussen TR, et al.
The role of general practice in routes to diagnosis of
lung cancer in Denmark: a population-based study of
general practice involvement, diagnostic activity and
diagnostic intervals. BMC Health Serv Res. 2015;15:21.

[25] Baun ML, Jensen H, Falborg AZ, et al. Ovarian cancer
suspicion, urgent referral and time to diagnosis in
Danish general practice: a population-based study.
Fam Pract. 2019;36(6):751–757.

[26] Forrest LF, Sowden S, Rubin G, et al. Socio-economic
inequalities in stage at diagnosis, and in time inter-
vals on the lung cancer pathway from first symptom
to treatment: systematic review and Meta-analysis.
Thorax. 2017;72(5):430–436.

[27] Forrest LF, Adams J, White M, et al. Factors associated
with timeliness of post-primary care referral, diagnosis
and treatment for lung cancer: population-based,
data-linkage study. Br J Cancer. 2014;111(9):
1843–1851.

[28] Jensen H, Torring ML, Olesen F, et al. Diagnostic inter-
vals before and after implementation of cancer
patient pathways - a GP survey and registry based
comparison of three cohorts of cancer patients. BMC
Cancer. 2015;15(1):308–015.

86 L. F. VIRGILSEN ET AL.

http://w.bruunisejs.dk/StataHacks/Datamanagement/pseudo_percentiles/pseudo_percentiles/
http://w.bruunisejs.dk/StataHacks/Datamanagement/pseudo_percentiles/pseudo_percentiles/
http://w.bruunisejs.dk/StataHacks/Datamanagement/pseudo_percentiles/pseudo_percentiles/

	Abstract
	Background
	Material and methods
	Setting
	Design, study population and data collection
	Main variables
	Statistical analyses

	Results
	Point of first presentation
	GP suspicion of cancer
	CPP referral by the GP
	Diagnostic interval

	Discussion
	Principal findings
	Strengths and limitations
	Comparison with other studies
	Implications

	Conclusion
	Ethical approval
	Disclosure statement
	Funding
	References


