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Abstract

Background: General practitioners (GPs) have a key role in the diagnosis of cancer. It is crucial to identify factors
influencing the decision to refer for suspected cancer. The aim of this study was to investigate the alignment
between the patient’s cancer worry and the GP’s suspicion of cancer in the first clinical encounter and the
association with the time interval from the first symptom presentation until the first referral to specialist care, i.e. the
primary care interval (PCI).

Method: The study was performed as a cross-sectional study using survey data on patients diagnosed with
incident cancer in 2010 or 2016 and their GPs in Denmark. We defined four alignment groups: 1) patient worry and
GP suspicion, 2) GP suspicion only, 3) patient worry only, and 4) none of the two. A long PCI was defined as an
interval longer than the 75th percentile.

Results: Among the 3333 included patients, both patient worry and GP suspicion was seen in 39.5%, only GP
suspicion was seen in 28.2%, only patient worry was seen in 13.6%, and neither patient worry nor GP suspicion was
seen in 18.2%. The highest likelihood of long PCI was observed in group 4 (group 4 vs. group 1: PPR 3.99 (95% CI
3.34–4.75)), mostly pronounced for easy-to-diagnose cancer types.

Conclusion: Misalignment between the patient’s worry and the GP’s suspicion was common at the first cancer-
related encounter. Importance should be given to the patient interview, due to a potential delayed GP referral
among patients diagnosed with “easy-to-diagnose” cancer types presenting with unspecific symptoms.
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Introduction
Cancer incidence is increasing in most western countries
[1, 2]. At the same time, improvements in the prognosis
are seen in patients with cancer, among others because
of better treatment options [3] and increased focus on
cancer diagnostic strategies, including the implementa-
tion of cancer patient pathways (CPPs) [4–6].
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In healthcare systems relying on the GP to act as gate-
keeper, the majority of patients with cancer initially
present their symptoms and signs in general practice [7–
11]. In these countries, the GP plays a central role in en-
suring early diagnosis of cancer [4]. The time from the
patient’s symptom presentation in general practice until
the referral by the GP for further specialised diagnostic
investigations, i.e. the primary care interval (PCI), is
often short, with median intervals ranging from 0 to 20
days across cancer types (e.g. 14 days for lung cancer
and 0 days for breast cancer) [12]. Research has investi-
gated patient and GP factors of importance for prompt
GP referral [13, 14], yet, more knowledge is needed on
the triggers of GP referral [7].
The positive predictive value of cancer is low for

most symptoms, including alarm symptoms [15].
Thus, the factors leading to GP suspicion can be cru-
cial in the diagnostic pathway. Research has shown
that the GP’s suspicion depends among others on
age, symptom presentation and GP experience [8, 16].
Our research group has found that the patient’s own
worry about cancer when presenting symptoms is as-
sociated with the GP’s suspicion of cancer [17].
Moreover, the GP’s suspicion of cancer has been
identified as an important factor for referral to a CPP
and for experiencing a shorter diagnostic interval
[18]. A qualitative study from the United Kingdom
found that the diagnostic timeliness in general prac-
tice could be affected by the degree of alignment be-
tween the patient’s and the GP’s symptom perception
[19]. Yet, little is known about how the patient’s
worry interacts with the GP’s cancer suspicion in the
first clinical encounter, and how this interaction is as-
sociated with the time to referral from general
practice.
This study aimed to investigate if the alignment be-

tween the patient’s cancer worry and the GP’s cancer
suspicion at the first clinical presentation of symptoms
was associated with a long PCI. We hypothesised that
non-alignment was associated with a prolonged PCI and
that the PCI was most prolonged in the absence of pa-
tient worry and GP suspicion.

Method
Setting
Denmark has a population of 5.8 million people. The
healthcare system is tax-funded and based on the
principle of free and equal access for all citizens. GPs act
as gatekeepers to specialised healthcare, and 98% of Da-
nish citizens are registered with a general practice. In
the two recent decades, several initiatives have trans-
formed the diagnosis and treatment of cancer in
Denmark, e.g. the introduction of CPPs [6].

Population and data collection
This population-based cross-sectional study was based
on a population of patients (aged ≥18 years) recorded in
the Danish National Patient Register (DNPR) [20] with a
diagnosis of first-time cancer, excluding non-malignant
melanoma (ICD-10: C43), in the spring of 2010 or au-
tumn of 2016 and listed with a GP in Denmark (n = 19,
996). Data included questionnaire information from both
patients and their GPs.
Approximately 3–6 months after the diagnosis, alive

patients received a questionnaire about the time from
first symptom until start of treatment if available for re-
search studies according to the Danish Civil Registration
System [21] (n = 16,591) (patient response rate: 56.7%).
The registered GP of each patient was asked to

complete a questionnaire after identification through the
Danish National Health Service Register [22] (GP re-
sponse rate: 74.1%). In 2010, the GPs of all identified pa-
tients received a questionnaire, following permission
from the Danish National Board of Health in accordance
with the Danish Health Act. Questionnaires were sent to
GPs at 2–5 weeks after patient identification [23]. In
2016, patient consent was required by law before con-
tacting their GP. Thus, the GP received the question-
naire after patient consent at 3–12 months after patient
identification.
In this study, inclusion required three criteria to have

been fulfilled. First, the patient responded to the “cancer
worry” item. Second, the patient’s GP responded to the
“suspicion” item. Third, valid data was available on the
primary care interval (n = 3333) (Fig. 1).

Main variables
All data used in this study was linked through the
unique civil registration (CRN) number [21].

Alignment between patient’s cancer worry and GP’s cancer
suspicion
Groups of alignment were defined according to the
agreement between the patient’s cancer worry and the
GP’s suspicion of cancer or a serious illness. Patients
were asked” Were you worried that you might have can-
cer when consulting your GP for the first time?” The re-
sponse options “A little”, “A great deal” and “Very
much” were combined into “Worried” and compared
with the response option “No”. The GPs were asked:
“When the patient consulted general practice for the
first time, what was your overall evaluation of the pa-
tient?” The response options “I/my practice suspected
cancer” and “I/my practice suspected serious illness, but
not specifically cancer” were combined and compared to
the response option “I/my practice did not directly sus-
pect cancer or a serious illness”. Four alignment groups
were formed on the basis of the patient’s cancer worry
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and the GP’s suspicion of cancer or serious illness at the
first clinical encounter.

Primary care interval
The primary care interval (PCI) was defined as the num-
ber of days between first symptom presentation until
first referral to specialist care as outlined in the Aarhus
Statement [24]. Data was obtained from the GP ques-
tionnaire and based on two questions “On which date
did the patient consult you/your clinic for the first time
due to discomfort/symptoms, which ─ based on your
current knowledge ─ is likely to have been caused by
the patient’s cancer disease?” and “On which date did
you/your clinic refer the patient for the first time to fur-
ther investigation at a private practice specialist or hos-
pital, thereby transferring the responsibility for the
patient’s diagnostic pathway to another healthcare unit?”
When data was missing from the GP, the corresponding
date reported by the patient was used. PCIs with nega-
tive values were coded as 0 days, and PCIs longer than
365 days were coded as 365 days in accordance with pre-
vious research [25].

Covariates
From the Danish Civil Registration System, we obtained
information on the patient’s sex and age. From Statistics
Denmark, we obtained information on the patient’s edu-
cation and marital status. Marital status was dichoto-
mised into married and unmarried. The patient’s highest
attained education in the year of diagnosis was defined
according to the International Standard Classification of
Education (ISCED) [26], and divided into short (≤10
years), medium (11–15 years) and long education (> 15
years). Charlson’s Comorbidity Index (CCI) following
the method by Quan et al. [27] was used and calculated
from diagnosis registrations in the National Patient
Registry for up to 10 years before the cancer diagnosis
and categorised into no (CCI: 0), low (CCI: 1–2) and
high (CCI: > 2). Diagnostic difficulty was categorised into
easy, intermediate and hard to diagnose cancer types
[13, 28–30] (Additional file 1).

Statistical analysis
Prior to study initiation, a power calculation was per-
formed to compare the reference group (group 1, n:
1316) with the smallest group (group 3, n: 452).

Fig. 1 Flowchart of the study population

Virgilsen et al. BMC Family Practice          (2021) 22:129 Page 3 of 10



Assuming that 25% of patients in group 1 have a long
interval [31], we needed α = 0.05 and power = 1.0 to be
able to detect a difference of 30 percentage points in the
proportion of having a long interval between group 1
and group 3.
As no legally decided or scientifically accepted PCI is

applied across cancer sites in Denmark, the data distri-
bution was used to define a long PCI. Thus, a long PCI
was defined as a PCI longer than the 75th percentile,
corresponding to 15 days. We analysed the association
between the alignment of patient’s cancer worry and
GP’s suspicion of cancer or serious illness and long PCI,
using generalised linear models (GLM) with log link for
the Poisson family with the outcome presented as preva-
lence rate ratios (PRR) [32, 33] with 95% confidence in-
tervals (95% CI). Robust variance estimates according to
GP provider number were used to allow for clustering of
patients by general practice in both unadjusted and ad-
justed models. In all analyses, group 1 (worried patients
and suspicious GPs) served as the reference group.
Further, adjusted GLM models with interaction terms

were used to test the interaction between the covariates.
Sex and diagnostic difficulty interacted in the model,
and GLM models for the association between alignment
groups and PCI were run stratified for each strata in
these variables. The results are presented graphically
(Figs. 2 and 3). As the PCI differed within these groups,
long PCI was based on the cut-off value at the 75th per-
centile for each group, e.g. the 75th percentile was 8 days
for females and 21 days for males.

Two sub-analyses were conducted (Additional files 2
and 3). First, we investigated the alignment between pa-
tient’s cancer worry and GP’s suspicion and the associ-
ation with long PCI when excluding gender-specific
cancers (breast, gynaecological, prostate and testis can-
cers). Second, we stratified the analyses on cancer type.
All analyses were performed in Stata 15.

Results
Table 1 shows the formation and distribution of the four
alignment groups. The highest proportion of the popula-
tion was between 60 and 69 years, married, had medium
to long education, diagnosed with an easy-to-diagnose
cancer type and had no comorbidity (Table 2). The me-
dian PCI was 0 days (Interquartile interval (IQI): 0 (0)
15).
In 39.5% of the 3333 included patients, the patient had

worried about and the GP had suspected cancer or a ser-
ious illness at the first consultation (group 1). In 18.2%
of patients, the patient had not worried about cancer
and the GP had not suspected cancer or a serious illness
at the first clinical presentation (group 4). Misalignment
occurred in four out of 10 patients (Table 2). Further, a
higher proportion of patients in group 4 had hard-to-
diagnose cancer types and were in the age groups 50–70
years, but no other significant differences were seen be-
tween patient characteristics and alignment groups
based on Pearson’s chi square test (data not shown).
Patient-GP alignment was strongly associated with PCI

(Table 3). When neither the patient worried about can-
cer nor the GP suspected cancer or a serious illness

Fig. 2 Association between the alignment between patient worry
and GP suspicion and the patient having a long PCI expressed as
prevalence rate ratios (PRRs); stratified by sex (n = 3333). Reference
group= “1. Patient worried about cancer and the GP suspected
cancer”. Long PCI for each strata is defined based on a cut-off at the
75th percentile for each group, i.e. 21 days for males and 8 days for
women. Adjusted for sex, age, year of diagnosis, education, marital
status, CCI

Fig. 3 Association between the alignment between patient worry
and GP suspicion and the patient having a long PCI expressed as
prevalence rate ratios (PRRs); stratified by diagnostic difficulty (n =
3333). Reference group: Patient worried about cancer and GP
suspected cancer (group 1). Long PCI for strata is defined based on
cut-off at the 75th percentile for each group, i.e. 3 days for easy, 26
days for intermediate and 30 days for hard-to-diagnose cancer.
Adjusted for sex, age, year of diagnosis, education, marital status, CCI
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(group 4), patients were four times more likely to have a
long PCI (PRR 3.99 (95% CI 3.34–4.75)) than when both
the patient worried and the GP suspected cancer or a
serious illness. The likelihood of having a long PCI was
almost similar for group 3, where the patient worried
and the GP did not suspect cancer or a serious illness.
Likewise, in group 2, where the patient did not worry,
but the GP was suspicious, increased likelihood of hav-
ing a long PCI was seen (PRR 1.30 (95% CI 1.12–1.50))
(Table 3).
When stratifying on sex, we found that non-worried

females with a non-suspicious GP (group 4) had high
probability of having a long PCI (PRR 4.99 (95% CI
4.14–6.02)) (Fig. 2). Easy-to-diagnose cancer types had
the shortest PCI (25% had longer PCI than 3 days), and
hard-to-diagnose cancer types had the longest PCI (25%
had longer PCI than 30 days). When the patient did not
worry about cancer and the GP did not suspect cancer
or a serious illness at the first presentation, the PCI was
particularly elevated among cancer patients with easy-
to-diagnose cancer types (PRR 4.76 (95% CI 3.98–
5.70))(Fig. 3).

Sensitivity analysis
When we excluded the gender-specific cancer types, the
estimates were reduced, but they remained statistically
significant for group 3 and group 4, but not for group 2
(Additional file 2). Stratified analyses on cancer types
showed that the PCI was elevated in group 4, specifically
in patients with breast cancer (Additional file 3).

Discussion
Summary
This study showed that misalignment between patient
worry and GP suspicion occurred at the first clinical
presentation in four of ten cancer patients. For almost
one in five cancer patients, neither the patient nor GP
reported concerns about cancer. For 14% of the cancer
patients, only the patient was concerned, and the pro-
longed PCI in this group was comparable to that in the
group with neither patient worry nor GP suspicion,

which was most pronounced among easy-to-diagnose
cancer types. Misalignment increased the likelihood of
having a prolonged PCI. However, absence of GP suspi-
cion seemed to impact the PCI more than absence of
worry in the patient.

Strengths and limitations
This population-based study included all first-time can-
cer patients diagnosed in the spring of 2010 or autumn
of 2016, and no patients were excluded a priori. Some of
the identified alive patients (n = 16,591) were not pos-
sible to include in the analysis, thus, selection bias is
plausible. Still, not all identified patients were in the tar-
get group for this study as a proportion (about 25% [8])
bypassed the GP in the diagnostic route. Selection bias
could further have occurred as some patients died before
receiving the questionnaire, and this group may have dif-
fered in terms of patient worry, GP suspicion and PCI.
Moreover, non-respondents in surveys are known to
have low socioeconomic status, which could influence
prevalence measures but often does not markedly affect
estimates [34].
Recall bias is common in retrospective questionnaire

data [35, 36]. This could have occurred in the 2016 co-
hort as some GPs received the questionnaire for up to 1
year after the diagnosis. However, the information on
the PCI relied mainly on the GP’s electronic medical re-
cords. Therefore, recall bias is most likely to have been
present if patients presented with unspecific symptoms.
The risk of misclassifying the PCI was reduced by re-
placing missing dates in the GP questionnaire with
patient-assessed dates [37]. Data on cancer worry among
patients was assessed after the diagnosis of cancer had
been established. Some patients might have had difficul-
ties remembering the exact time in the diagnostic
process when they became worried.
This study had no access to systematically collected in-

formation on the patient’s symptom presentation, which
could have strengthened the insights of the findings and
could have made it possible to distinguish between pre-
sented symptoms and the GP’s level of suspicion. Yet,

Table 1 The formation of alignment groups according to patient’s cancer worry at first GP presentation and GP’s suspicion of
cancer or serious illness at the first consultation (n = 3333)

GP suspicious GP not suspicious Total

N % (column) N % (column) N % (column)

The patient was

Worried Group 1 Group3

1316 (57.8) 452 (41.3) 1768 (52.2)

Not worried Group 2 Group 4

960 (42.2) 605 (58.7) 1565 (46.9)

Total 2276 (100.0) 1057 (100.0) 3333 (100)
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although symptom presentation is crucial for the GP’s
assessment in the clinical encounter [16], research has
emphasised that the suspicion in the GP is complex and
depends on several factors, such as patient age,

comorbidity, previous GP attendance and gut feeling
[16, 18, 38]. The project also had no information on
current health campaigns at the time of the data collec-
tion, which could have altered the patient’s worry per-
ception. Yet, as most of the existing CPPs had been
implemented in Denmark by 2010, we do not expect
that changes in the healthcare system over time could
affect the results. This was supported in our results as
no significant difference was seen between alignment
groups and PCI in the two data collection periods, and
the PCI was also stable over time (IQI in 2010: 0 (0) 15
days, IQI in 2016: 0 (0) 14 days).

Comparison with existing literature
To our knowledge, no previous studies have quantified
how the alignment between the patient’s cancer worry
and the GP’s cancer suspicion is associated with the PCI.
The results showed that the PCI was most prolonged
when the patient did not worry about cancer and the GP
did not suspect cancer or a serious illness (group 4), e.g.
25% in group 1 had a PCI of 2 days or longer, whereas
25% in group 4 had a PCI of 60 days or longer. A quali-
tative study found that misalignment is common be-
tween patients and GPs in the perception of a presented
symptom, and the authors also found that this misalign-
ment might affect the timeliness of the cancer diagnosis
[19]. This is in line with our finding in the present study
that four in ten patients were categorised in a group
with misalignment and spent longer time in primary
care before referral. As the strongest association was ob-
served in patient groups with absence of GP suspicion
(groups 3 and 4), the results are consistent with the lit-
erature on the GP’s gut feeling; a recent meta-analysis
reported a four times increased cancer risk if the GP had
reported a gut feeling of cancer [39]. Thus, this under-
lines that the GP’s suspicion is crucial for the diagnostic
strategy, even if it does not align with the patient’s
perception.
Although multiple factors affect whether a symptom is

perceived as serious or worrisome by the patient [40, 41],
some research has indicated that alarm symptoms are
more often than non-alarm symptoms perceived as some-
thing potentially serious [42]. Additionally, the GP is more
likely to suspect cancer or a serious illness when alarm
symptoms are presented [16, 38]. However, not all pa-
tients present with symptoms qualifying for an urgent re-
ferral [43, 44], which in turn may increase the waiting
time in primary care [45]. Presentation of atypical symp-
toms may make the GP susceptible to cognitive bias [46],
which can be triggered by reliance on “rules-of-thump”
practices that may be defective. These cognitive mecha-
nisms may be reinforced when dealing with easy-to-
diagnose cancers where the GP may have especially clear
expectations to how the cancer disease should present.

Table 2 Distribution of alignment groups and patient
characteristics (n = 3333)

Totala

n (%)

Total 3333 (100)

Patient (PT)-GP alignment

1.PT worried, GP suspicious 1316 (39.5)

2.PT not worried, GP suspicious 960 (28.2)

3.PT worried, GP not suspicious 452 (13.6)

4.PT not worried, GP not suspicious 605 (18.2)

Age group (years)

18–49 438 (13.1)

50–59 545 (16.4)

60–69 1027 (30.8)

70–79 969 (29.1)

> 80 354 (10.6)

Sex

Female 1654 (49.6)

Male 1679 (50.4)

Year of diagnosis

2010 1823 (54.7)

2016 1510 (45.3)

Marital status

Cohabiting/married 2252 (67.6)

Living alone 1079 (32.4)

Education

Short (≤10 years) 986 (30.1)

Medium (11–15 years) 1382 (42.2)

Long (> 15 years) 904 (27.6)

Diagnostic difficulty of cancerb

Easy 1502 (47.2)

Intermediate 1155 (36.3)

Hard 522 (16.4)

Comorbidity (CCIcscore)

None (0) 2312 (74.1)

Low (1–2) 673 (21.6)

High (2 or more) 134 (4.3)

Referral to cancer patient pathway

Yes 1809 (43.5)

No 2348 (56.5)
aNumbers vary due to missing data
b See previous research [13, 28–30]
c Charlson Comorbidity Index
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This hypothesis could explain the almost fivefold in-
creased likelihood of long PCI for easy-to-diagnose cancer
types when the first consultation was characterised by ab-
sence of both patient worry and GP suspicion. It could
also explain previous findings that some patients with
easy-to-diagnose cancers had more than three consulta-
tions in general practice before diagnosis [31].

The link between alignment of patient worry and GP
suspicion and the PCI was strongest among female can-
cer patients. This could be related to the strong associ-
ation between absence of patient worry and GP
suspicion (group 4) and prolonged PCI among breast
cancer patients, at least to some degree. Some studies
have indicated that patients presenting with symptoms

Table 3 Prevalence rate ratio (PRR) of having long PCI according to the patient-GP alignment in the first clinical encounter and
patient characteristics (n = 3333)

PRR of having long PCI

Long PCI Unadjusted Adjusteda

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

Patient (PT)-GP alignment

1.PT worried, GP suspicious 142 (10.8) 1 1

2.PT not worried, GP suspicious 159 (16.6) 1.53 (1.34–1.76) 1.30 (1.12–1.50)

3.PT worried, GP not suspicious 218 (48.2) 4.47 (3.86–5.18) 3.70 (3.21–4.26)

4.PT not worried, GP not suspicious 321 (53.1) 4.92 (4.16–5.82) 3.99 (3.34–4.75)

Sex

Male 513 (31.0) 1 1

Female 327 (19.5) 0.65 (0.57–0.73) 0.81 (0.70–0.92)

Age groups (years)

18–49 67 (15.3) 1 1

50–59 127 (23.3) 1.52 (1.19–1.95) 1.13 (0.84–1.53)

60–69 269 (26.2) 1.71 (1.41–2.08) 1.28 (0.94–1.73)

70–79 282 (29.2) 1.90 (1.56–2.31) 1.36 (1.02–1.81)

> 80 95 (26.8) 1.75 (1.40–2.21) 1.45 (1.19–1.76)

Year of diagnosis

2010 476 (26.1) 1 1

2016 364 (24.1) 0.92 (0.92–1.04) 0.89 (0.82–0.96)

Marital status

Cohabiting/Married 577 (25.6) 1 1

Not married 263 (24.4) 0.95 (0.86–1.05) 1.03 (0.96–1.13)

Education

Short (≤10 years) 284 (28.8) 1 1

Medium (11–15 years) 329 (23.8) 0.83 (0.75–0.91) 0.85 (0.78–0.93)

Long (> 15 years) 218 (24.1) 0.84 (0.75–0.93) 0.92 (0.81–1.02)

Diagnostic difficultyb

Easy 230 (15.3) 1 1

Intermediate 383 (33.2) 2.17 (1.92–2.44) 1.53 (1.37–1.70)

Hard 189 (36.2) 2.36 (2.09–2.68) 1.67 (1.48–1.87)

Comorbidity (CCIc score)

None (0) 563 (24.4) 1 1

Low (1–2) 183 (27.2) 1.12 (0.93–1.34) 0.95 (0.81–1.12)

High (2 or more) 41 (30.6) 1.26 (1.04–1.51) 1.01 (0.84–1.22)

Significant results are shown in bold
aAdjusted for sex, age, year of diagnosis, marital status, education, diagnostic difficulty and CCI
b See previous research [13, 28–30]
c Charlson Comorbidity Index
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other than “lump” tend to experience delays in health-
care seeking [47] and prolonged PCI [47, 48] in the diag-
nosis of breast cancer.

Implications
In 28%, the patient did not worry, but the GP did sus-
pect cancer or a serious illness (group 2). A prolonged
PCI was seen in this group, which could indicate that
the absence of patient worry somehow convinced the
GP to adopt a wait-and-see or similar strategy that pro-
longed the PCI. This finding clearly stresses the need for
safety netting when the GP uses a wait-and-see strategy
despite vague suspicion of serious disease. Yet, the re-
sults suggest that the PCI is mostly prolonged when the
GP’s suspicion is absent. A report among Danish cancer
patients found that patients do not always express their
worry when they present potential signs of cancer to
their GP [49]. This emphasises the significance of the
patient interview in the clinical encounter as patient
worry was present in 14%, yet suspicion was absent in
the GP (i.e. group 3).
The low level of suspicion seen for easy-to-diagnose

cancers with atypical presentation is of clinical interest.
It indicates a need for increased focus on GP training,
use of safety netting and higher awareness of symptom
significance, especially in patients with multiple consul-
tations in primary care before referral [13], in order to
lower the risk of prolonged diagnostic time intervals in
primary care [50].

Conclusion
In six of ten cancer patients presenting in general prac-
tice, cancer or another serious disease was not consid-
ered by the patient, the GP or both at the first
presentation. Misalignment was common and associated
with prolonged PCI. Although GP suspicion remains
crucial for the time to referral, this study underlines the
importance of the patient interview in the diagnosis of
cancer in primary care. The highest likelihood of pro-
longed PCI was observed when the patient did not worry
about cancer and the GP did not suspect cancer or a ser-
ious illness at the first clinical presentation. Finally, pa-
tients presenting with an easy-to-diagnose type of cancer
had higher likelihood of experiencing a long PCI in cases
characterised by no patient worry and no GP suspicion.
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