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ABSTRACT
Objective: To compare the number of contacts to general practice across 11 types of abdom-
inal cancer in the 12 months preceding a diagnosis.
Design: Nationwide register study.
Setting: Danish general practice.
Subjects: Forty-seven thousand eight hundred and ninety-eight patients diagnosed with
oesophageal, gastric, colon, rectal, liver, gall bladder/biliary tract, pancreatic, endometrial, ovar-
ian, kidney or bladder cancer in 2014–2018.
Main outcome measures: Monthly contact rates and incidence rate ratios (IRRs) of daytime
face-to-face, email and telephone consultations in general practice across different abdominal
cancers. The analyses were conducted for each sex and adjusted for age, comorbidity, marital
status and education.
Results: Compared to women with colon cancer, women with rectal cancer had the lowest
number of contacts to general practice (IRR 12 months pre-diagnostic (IRR–12)¼0.86 (95% CI:
0.80–0.92); IRR 1 month pre-diagnostic (IRR–1)¼0.85 (95% CI: 0.81–0.89)), whereas women with
liver (IRR–12¼1.23 (95% CI: 1.09–1.38); IRR–1¼1.11 (95% CI: 1.02–1.20)), pancreatic (IRR–12¼1.08
(95% CI: 1.01–1.16); IRR1¼1.52 (95% CI: 1.45–1.58)) and kidney cancer (IRR–12¼1.14 (95% CI:
1.05–1.23); IRR–1¼1.18 (95% CI: 1.12–1.24)) had the highest number of contacts. Men showed
similar patterns. From seven months pre-diagnostic, an increase in contacts to general practice
was seen in bladder cancer patients, particularly women, compared to colon cancer.
Conclusions: Using pre-diagnostic contact rates unveiled that liver, pancreatic, kidney and blad-
der cancers had a higher and more prolonged use of general practice. This may suggest missed
opportunities of diagnosing cancer. Thus, pre-diagnostic contact rates may indicate symptoms
and signs for cancer that need further research to ensure early cancer diagnosis.

KEY POINTS
� The majority of cancer patients attend their general practitioner (GP) before diagnosis; how-
ever, little is known about the use of general practice across different abdominal cancers.

� This study suggests that a potential exists to detect some abdominal cancers at an earlier
point in time.

� The contact patterns in general practice seem to be shaped by the degree of diagnos-
tic difficulty.

� GPs may need additional diagnostic opportunities to identify abdominal cancer in symptom-
atic patients.
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Introduction

General practitioners (GPs) act as gatekeepers to the
rest of the healthcare system in Denmark, except for
emergencies, otorhinolaryngologists and ophthalmolo-
gists. Thus, most cancer patients attend their GP prior

to a diagnosis of cancer [1,2]. The GPs are responsible
for referring patients to relevant diagnostic investiga-
tions in case of suspicion of cancer. Abdominal symp-
toms account for approximately 10% of encounters in
general practice [3,4], and many symptoms and signs
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of abdominal cancer mimic each other [4,5]. Therefore,
it can be difficult to identify the abdominal cancer
causing the presented symptoms [6], and the GP may
thus not take appropriate actions, which may lead to
missed opportunities for more timely diagnosis of the
cancer [7].

Missed opportunities are instances in which post
hoc judgement indicates that alternative decisions or
actions could have led to a more timely diagnosis,
and such opportunities may occur in different phases
of the diagnostic process [7]. Thus, delayed diagnosis
may be attributable to a missed opportunity [2]. As
shorter time to diagnosis is associated with a more
favourable prognosis in several types of cancers [8],
identifying possibilities to diagnose the cancer at an
earlier point in time is an important step to shorten
the time to diagnosis, including the time spent in gen-
eral practice [9,10].

Studies indicate that increased use of healthcare
services can be seen as a proxy for presentation of
symptoms [11,12], and an increased frequency of
healthcare utilisation among cancer patients is seen
already several months before their diagnosis com-
pared to patients without cancer [1,13,14]. This
increase may represent missed opportunities, indicat-
ing opportunities to diagnose some cancers at an ear-
lier point in time. This diagnostic window may vary
across different types of abdominal cancers.

It has been suggested that cancers can be categor-
ised into easy-to-diagnose, intermediate-to-diagnose
and hard-to-diagnose cancer types according to how
difficult the cancer is to suspect and diagnose in gen-
eral practice; this categorisation is based on the con-
sultation frequency in the year preceding a diagnosis
[15]. However, the timing of these consultations is
unclear across different abdominal cancers.

We aimed to compare the frequency and timing of
contacts to general practice across different abdominal
cancer types in the 12 months preceding a diagnosis,
to identify possible missed opportunities to diagnose
the cancer at an earlier point in time.

Methods

Study design

We conducted a national registry-based cohort study
of first-time abdominal cancer patients, who were
diagnosed between 1 January 2014 and 31 December
2018. We used the unique Danish civil registration
number, which is assigned to all Danish residents at
birth or immigration [16], to link the data at an indi-
vidual level across registers.

Setting

The study was set in Denmark, where a publicly
funded healthcare system offers free access to both
general practice and hospital care. Almost all Danish
residents (>98%) are registered with a specific general
practice [17], which they must consult for med-
ical advice.

Study population

Patients eligible for inclusion were first-time cancer
patients, aged �18 years, registered in the Danish
Cancer Registry (DCR) [16] with an abdominal cancer
in Denmark in the study period, and with no prior his-
tory of cancer (except prior non-melanoma skin can-
cer). Patients with a valid civil registration number,
patients who had lived in Denmark during (at least)
the 12 months preceding the date of diagnosis, and
patients listed with a general practice were included.

The included abdominal cancer types were defined
according to the International Classification of Disease
(ICD-10), version 2016, and comprised the following
cancer types: oesophageal (C15.0–C15.9), gastric
(C16.0–C16.9), colon (C18.0–C18.9), rectal (C20), liver
(C22.0–C22.9), gall bladder/biliary tract (C23 and
C24.0–C24.9), pancreatic (C25.0–C25.9), endometrial
(C54.0–C54.9 and C55), ovarian (C56), kidney (C64 and
C65) and bladder cancer (C67.0–C67.9). The date of
diagnosis and the ICD-10 diagnosis code were
retrieved from the DCR.

Outcomes

The main outcome was number of contacts to general
practice. This number included daytime face-to-face
consultations (consultations in general practice and
home visits), telephone consultations and email con-
sultations. Telephone and email consultations were
included because consultations in general practice are
increasingly conducted through different communica-
tion technologies in Denmark [18]. However, differen-
ces in symptom presentation are seen across
abdominal cancers [5,19], and these differences may
also be reflected in the mode of contact used by
abdominal cancer patients to contact general practice.
Therefore, a sub-analysis was performed to explore
whether differences were observed in the type of con-
tact to general practice across the abdominal cancers.

Data were obtained from the Danish National
Health Service Register, which holds information on all
types of consultations involving general practice [17].

SCANDINAVIAN JOURNAL OF PRIMARY HEALTH CARE 149



The data are registered electronically as part of remu-
neration system.

Covariates

To adjust for differences between groups we included:
sex, age, comorbidity, marital status and educational
level. Age at the date of diagnosis was modelled
through restricted cubic splines with three knots
according to Harrell’s recommended percentiles [20].
The Charlson Comorbidity Index (CCI) was calculated
based on diagnoses registered in the DNPR in the 10
years preceding study entry (i.e. starting from one
year before the date of the cancer diagnosis) and
grouped into ‘none’ (CCI score: 0), ‘moderate’ (CCI
score: 1–2) and ‘severe’ (CCI score: �3). Marital status
and educational level were collected from Statistics
Denmark [16]. Marital status was categorised into
‘living alone’ and ‘married/cohabitating.’ The highest
attained level of education was categorised according
to the International Standard Classification of
Education (ISCED) into ‘low’ (ISCED level: 1–2),
‘medium’ (ISCED level: 3–4) and ‘high’ (ISCED level:
�5). Missing information on educational level was
seen in 2% of the patients and was recoded as ‘low’
as prior studies have shown that these patients often
have lower levels of education [21].

Statistical analysis

Monthly mean contact rates in general practice were
calculated for each of the 12 months preceding the
date of diagnosis. All patients were included in the
analyses and used in the denominator of the rate cal-
culation during all 12 months prior to the diagnosis.
The point of increase was defined as the first month
prior to diagnosis when the rates were higher than in
the month immediately before, and this point was
determined by the corresponding confidence intervals
(CIs) (i.e. the CIs for two adjacent months did
not overlap).

Generalised linear models with log link for the
negative binomial family were used to calculate inci-
dence rate ratios (IRRs) to enable comparison of
monthly rates of contacts to general practice between
different abdominal cancer types. Colon cancer was
chosen as the reference cancer because this cancer
type has been suggested to belong to the intermedi-
ate-to-diagnose group of cancers [15], and is the most
common abdominal cancer type in both sexes [22].
Cluster robust variance estimation was applied to
account for possible cluster effects at patient level as

measurements on the same person were repeated
monthly. IRRs were adjusted for age, comorbidity,
marital status and educational level. All analyses were
performed for each sex separately, as differences in
healthcare use have previously been demonstrated to
depend on sex [1,23].

The sub-analysis assessed the monthly contact rates
and the IRRs for the different abdominal cancersstrati-
fied by type of contact (daytime face-to-face consult-
ation, telephone consultation or email consultation) in
general practice.

A p value of �.05 was considered statistically sig-
nificant, and estimates were provided with a 95% CI.
Analyses were performed using Stata statistical soft-
ware, version 15 (StataCorp LP, College Station, TX).

Results

A total of 47,898 abdominal cancer patients were
included, of which colon cancer patients constituted
31.4%. Women represented 47.0% of the cases; the
mean age was 69.5 years (standard deviation
(SD)¼12.2), 30.5% had comorbidity, and 43.9% had a
lower level of education. Men were slightly younger,
had more comorbidity, and had higher levels of edu-
cation than women (Table 1).

Contacts to general practice for different
abdominal cancers

A significant increase in contacts to general practice
was seen for both sexes from three months prior to
the diagnosis across the 11 different abdominal cancer
types (Figure 1); however, the contact rates increased
at different relative rates (Figure 1). For women with
e.g. colon cancer, the mean number of contacts
increased from 1.21 (95% CI: 1.17–1.25) in the three
months before the diagnosis to 2.36 (95% CI:
2.31–2.41) in the last month before the diagnosis
(Figure 1(a)). The results for men demonstrated similar
patterns, although men had relatively fewer contacts
to general practice than women across all types of
abdominal cancers (Figure 1(b)).

Compared to women with colon cancer, women
with rectal cancer had fewer contacts to general prac-
tice (IRR at 12 months before diagnosis (IRR–12)¼0.86
(95% CI: 0.80–0.92); IRR at one month before diagnosis
(IRR–1)¼0.85 (95% CI: 0.81–0.89)), whereas women with
liver cancer (IRR–12¼1.23 (95% CI: 1.09–1.38);
IRR–1¼1.11 (95% CI: 1.02–1.20)), pancreatic cancer
(IRR–12¼1.08 (95% CI: 1.01–1.16); IRR–1¼1.52 (95% CI:
1.45–1.58)) and kidney cancer (IRR–12¼1.14 (95% CI:
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1.05–1.23); IRR–1¼1.18 (95% CI: 1.12–1.24)) had the
highest use of general practice (Figure 1(a) and
Appendix 1, Table S1).

During the last 6–7 months before the diagnosis,
an increase in contacts to general practice was also
seen in bladder cancer patients compared to colon
cancer patients, particularly in women, where the
greatest IRR was seen at two months preceding the
diagnosis (IRR–2¼1.63 (95% CI: 1.52–1.74)) (Figure 1
and Appendix 1, Table S1).

In both sexes, patients with oesophageal, gastric
and gall bladder/biliary tract cancer demonstrated
contact rates almost equal to the contact rates for
colon cancer (IRR ¼ 1), although an increase in IRR
was seen during the last 3–6 months (Figure 1 and
Appendix 1, Table S1). Compared to women with
colon cancer, women with endometrial cancer had
slightly lower contact rates for several months before
the diagnosis, while women with ovarian cancer had
higher consultation rates during the last three months
preceding the diagnosis (Figure 1(a) and Appendix 1,
Table S1).

Overall, men showed similar patterns, although the
exact estimates were slightly different (Figure 1(b) and
Appendix 1, Table S1).

Contacts to general practice stratified by type
of contact

The sub-analyses displayed similar results as the main
analyses; the only difference was that patients with
liver cancer had a relatively higher proportion of tele-
phone consultations during all 12 months preceding
the diagnosis compared to patients with colon cancer
(Figure 2, and Appendix 1, Table S2).

Discussion

Main findings

In this study of nearly 50,000 first-time abdominal can-
cer patients, we found a significant increase in con-
tacts to general practice from three months prior to
diagnosis. This increase was seen across cancer types
and for both sexes. Rectal cancer patients had fewer
contacts to general practice than colon cancer
patients during all 12 months prior to the diagnosis,
whereas patients with liver, pancreatic or kidney can-
cer had more contacts. A notable increase in contacts
to general practice was also found in patients with
bladder cancer compared to patients with colon can-
cer; this increase was particularly seen in women in
the last 6–7 months before the diagnosis.
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Strengths and limitations

To our knowledge, this is the first study to compare
the frequency and timing of contacts to general prac-
tice across different abdominal cancer types in the
year preceding a diagnosis of cancer. An important
strength was the nationwide design and the inclusion

of all incident abdominal cancer patients registered in
the DCR during a five-year period. An additional
strength was the linkage of this data to other Danish
National Registers; these registers are known to gener-
ate highly valid and complete data [16], which mini-
mised the risk of selection and information bias.

Figure 1. Contacts to general practice across abdominal cancer patients in the 1–12 months preceding the diagnosis. Contacts
included daytime face-to-face consultations, telephone consultations and email consultations. Upper part: monthly mean contacts
to general practice. Lower part: incidence rate ratios for contacts to general practice compared to colon cancer and adjusted for
age, comorbidity, educational level and marital status (95% confidence intervals can be found in Appendix 1). D: date
of diagnosis.
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The main limitation of this study was the lack of
information on the reasons for contacting general
practice, as such data is not available from the regis-
ters. Therefore, some of the contacts might have been
unrelated to the cancer disease. However, such con-
tacts would have to vary substantially between the
different abdominal cancers to explain the findings of
this study, which is unlikely, especially as we included
age and comorbidity in the adjusted analyses.

Comparison with other studies

Our findings of increased use of general practice prior
to an abdominal cancer diagnosis is in line with other
studies exploring healthcare use for specific cancer
types [1,13,14,23]. However, the timing of the increase
in contacts to general practice occurred later in our
study than in studies comparing cancer patients with
references without cancer. Those studies reported
increases in contacts for up to 12 months prior to the
diagnosis [1,23]. A likely explanation for this discrep-
ancy is that we compared the contact rates between
patients with different cancer types. Hence, the mean
contact rate is expected to be elevated at several
months prior to diagnosis in our population compared
to a population of healthy controls. Nevertheless, our
finding of increased number of contacts to general

practice in the three months before the diagnosis is in
line with another Danish study using a similar meth-
odology [14]. Our comparison of contacts for different
cancer types makes it possible to gain new knowledge
on how different abdominal cancers are diagnosed.
This approach highlights the cancers associated with
increased use of general practice for a longer period
of time before the diagnosis, which can be seen as a
proxy for longer diagnostic intervals.

Variations in the proportion of patients who visited
their GP three or more times before referral to hospital
have been used to categorise cancer types into
groups according to diagnostic difficulty [15,24].
According to this classification, colon cancer and
oesophageal cancer is categorised as an intermediate-
to-diagnose cancer type, while rectal cancer and endo-
metrial cancer belong to the easy-to-diagnose group
[15]. This is in line with our findings that rectal cancer
patients had lower mean contact rates than colon can-
cer patients. Additionally, in our study, patients with
pancreatic and kidney cancer had higher mean con-
tact rates than colon cancer patients, which is in line
with previous studies that categorised these cancers
as a hard-to-diagnose cancer types [15]. In contrast,
gastric and ovarian cancers are also categorised as
hard-to-diagnose cancers [15], and yet we found simi-
lar contact rates for these patients and patients with

Figure 2. Contacts to general practice across abdominal cancer patients in the 1–12 months preceding the diagnosis stratified by
type of contact (daytime face-to-face consultations, telephone consultation and email consultations). Upper part: monthly mean
contacts to general practice. Lower part: incidence rate ratios for contacts to general practice compared to colon cancer and
adjusted for age, comorbidity, educational level and marital status. 95% confidence intervals can be found in Appendix 1. D: date
of diagnosis.
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colon cancer in the present study. Still, our results
indicated that abdominal cancers characterised as
‘easy’ are those often presenting with bleeding (e.g.
rectal and endometrial cancers) while those character-
ised as ‘hard’ are the solid abdominal tumours (e.g.
kidney cancer). However, many cancers have several
possible presentations [5,19], which may challenge the
clinical utility of this categorisation. Still, our findings
suggest that an opportunity exists to detect some
abdominal cancers earlier.

Lyratzopoulos et al. also found a strong effect of
sex for bladder cancer, including a doubled increased
risk in women with bladder cancer to have more than
three consultations before a hospital referral [15]. Our
findings support this notable increase in the number
of contacts to general practice in female bladder can-
cer patients in the last 6–7 months before a diagnosis.
Despite differences in methodologies, the similar find-
ings in both studies suggest that increased attention
should be directed towards women presenting repeat-
edly in general practice, specifically if they present
with urinary tract symptoms.

Clinical implications

Our findings allude to potential missed opportunities
across most abdominal cancers. Furthermore, our find-
ings of variations in the use of general practice across
the investigated abdominal cancers, suggest that
these variations may be caused by different propor-
tions of patients presenting with cancer alarm symp-
toms across the different abdominal cancer types. This
warrants focus on how to improve the diagnostic pro-
cess and support the GP in the clinical decision-mak-
ing to improve the chance for more timely diagnosis
of cancer. Fast-track cancer patient pathways (CPPs)
were implemented in 2007/2008 in Denmark for
patients with cancer-alarm symptoms, and followed by
a CPP for serious non-specific symptoms and signs in
2012 [6]. However, as most established pathways for
cancer diagnosis require specific symptoms or initial
GP suspicion of cancer [2,25], a more direct access
pathway may be needed for GPs when patients with
non-specific or vague symptoms consult [6]. Therefore,
novel initiatives aiming to ensure early diagnosis of
abdominal cancer may benefit from focussing on
development and testing of new referral options for
GPs to facilitate the diagnosing of the intermediate- to
hard-to-diagnose abdominal cancer types.

Besides better investigation and referral options in
general practice, GPs may need clinical decision sup-
port tools, such as artificial intelligence (AI) [26] or

clearer guidance on effective safety netting for cancer
[27]. This could assist the GPs in the initial diagnostic
assessment and the diagnostic follow-up. AI could
support the GP by recognising and managing cogni-
tive bias to improve the diagnostic accuracy, and
safety-netting could help ensure timely and appropri-
ate follow-up when symptoms and signs do not
improve [26,27]. Furthermore, point-of-care testing
(POCT) is increasingly explored for use in general prac-
tice, as POCT may support the early cancer diagnosing
in general practice [28–30].

Conclusions

Increased use of general practice was observed for all
abdominal cancers in the months before diagnosis,
when examining pre-diagnostic contact rates. The
time length of the increase varied across different can-
cer types. Rectal cancer patients had fewer contacts to
general practice during all 12 months preceding the
diagnosis compared to colon cancer patients, whereas
patients with liver, pancreatic or kidney cancer had
more contacts during the 12 months. Thus, abdominal
cancers that are hard-to-diagnose tended to cause a
larger increase in the number of contacts to general
practice over many months before the diagnosis. A
notable increase was found in women with bladder
cancer compared to women with colon cancer. This
implies that increased awareness should be addressed
to women presenting with urinary tract symptoms in
general practice.

Overall, our findings suggest that opportunities
may exist to detect some abdominal cancers earlier.
These findings call for additional support to assist GPs
in diagnosing abdominal cancer. However, approaches
are warranted to overcome the methodological chal-
lenges in identifying missed opportunities, particularly
for cancers which are not associated with clear
‘alarm’ symptoms.
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