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Abdominal symptoms and cancer in the abdomen:
prospective cohort study in European primary care
KNUT HOLTEDAHL, PETER HJERTHOLM, LARS BORGQUIST, GÉ A DONKER, FRANK
BUNTINX, DAVID WELLER, TONJE BRAATEN, JÖRGEN MÅNSSON, EVA LENA STRANDBERG,
CHRISTINE CAMPBELL, JOKE C KOREVAAR AND RANJAN PARAJULI
ABSTRACT
Background Different abdominal symptoms may signal cancer, but their role is
unclear.
Aim To examine associations between abdominal symptoms and subsequent
cancer diagnosed in the abdominal region.
Design and setting Prospective cohort study comprising 493 GPs from
surgeries in Norway, Denmark, Sweden, Scotland, Belgium, and the
Netherlands.
Method Over a 10-day period, the GPs recorded consecutive consultations and
noted: patients who presented with abdominal symptoms pre-specified on the
registration form; additional data on non-specific symptoms; and features of the
consultation. Eight months later, data on all cancer diagnoses among all study
patients in the participating general practices were requested from the GPs.
Results Consultations with 61 802 patients were recorded and abdominal
symptoms were documented in 6264 (10.1%) patients. Malignancy, both
abdominal and non-abdominal, was subsequently diagnosed in 511 patients
(0.8%). Among patients with a new cancer in the abdomen (n = 251), 175
(69.7%) were diagnosed within 180 days after consultation. In a multivariate
model, the highest sex- and age-adjusted hazard ratio (HR) was for the single
symptom of rectal bleeding (HR 19.1, 95% confidence interval = 8.7 to 41.7).
Positive predictive values of >3% were found for macroscopic haematuria,
rectal bleeding, and involuntary weight loss, with variations according to age
and sex. The three symptoms relating to irregular bleeding had particularly high
specificity in terms of colorectal, uterine, and bladder cancer.
Conclusions A patient with undiagnosed cancer may present with symptoms or
no symptoms. Irregular bleeding must always be explained. Abdominal pain
occurs with all types of abdominal cancer and several symptoms may signal
colorectal cancer. The findings are important as they influence how GPs think
and act, and how they can contribute to an earlier diagnosis of cancer.
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INTRODUCTION

Approximately half of cancers documented and diagnosed in Norway are located
within the abdominal cavity1 and abdominal symptoms (such as pain or bloating)
may be associated with cancer. A previous article described a cohort in which
approximately 10% of adult patients, consecutively consulting in general practice in
six north European countries, presented with abdominal symptoms. For almost 5% of
those who were symptomatic, the symptoms were associated with cancers in the
abdomen.2
GPs play an active role in the diagnostic process for the majority of patients
diagnosed with cancer.3–5 In population studies and clinical practice, the high
frequency of abdominal symptoms contrasts with the relatively rare diagnosis of a
cancer in the abdomen;6,7 this can make appropriate referral to more specialised
services challenging. Much of the recent literature relating to primary care has
concentrated on elucidating symptoms of more-common cancers such as colorectal
cancer;8,9 this not only reflects the importance of those cancers that occur more often,
but also the challenge of collecting sufficient numbers of patients who have cancers
that are less common. As such, in addition to studying specific cancers, it may be
helpful to study all cancers located in one anatomical region that present with similar
symptom clusters.
This article, based on a prospective patient cohort study, focuses on new cancer
diagnoses in the abdominal region that are diagnosed within 180 days of the index
consultation. It aimed to analyse the extent to which various abdominal symptoms
are associated with new cancers of the abdomen and, hence, how predictive specific
abdominal symptoms are of such cancers.
METHOD

Setting
Details of the method, including variables of interest, power calculations, and data
analysis techniques, have been described elsewhere.2 The study was carried out in
primary care practices in Norway, Denmark, Sweden, the Netherlands, Belgium, and
Scotland. Overall, 493 participating GPs were recruited through academic
institutions active in the Cancer and Primary Care Research International Network
(Ca-PRI, www.ca-pri.org/index.php).
How this fits in
A patient with cancer can present with no classical signs or symptoms. However,
different abdominal symptoms have varying levels of association with abdominal
cancer. Three symptoms relating to irregular bleeding, that is, rectal bleeding,
unexpected genital bleeding, and macroscopic haematuria, are highly likely to lead to
a cancer diagnosis unless an alternative diagnosis can be confirmed. Abdominal pain
can be a presenting symptom for all types of cancers of the abdomen, no matter how
common or rare they are. In a common cancer such as colorectal cancer, almost all
the investigated symptoms are potentially relevant. Several combinations of
symptoms may initiate suspicion of cancer in the abdomen.
Initial registration
Between 25 February 2011 and 27 July 2011 inclusive, participating GPs registered
consecutive consultations held with patients aged ≥16 years, over a period of 10
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working days. GPs recorded sex and date of birth for all patients, and certain
abdominal symptoms if they were mentioned during the consultation. If abdominal
symptoms were recorded, GPs were asked to complete additional symptom-related
questions, including those on non-specific symptoms selected from medical literature
related to cancer (this can be viewed on the UiT Open Research Data website:
‘Appendix1_ExampleForm’;
http://dx.doi.org.proxy.library.uu.nl/10.18710/75C5TA).
No patients were contacted; only the individual GP knew the identity of the patient.
Follow-up
Participating GPs consented to provide data on all cancer diagnoses, new or
recurring, that occurred after the consultation date for any of their patients for whom
they had recorded data during consultation. Eight months after these consultations,
each GP was asked to report all such patients on a standardised proforma (this can be
viewed on the UiT Open Research Data website: ‘Appendix2_BJGP_Follow_up’;
http://dx.doi.org.proxy.library.uu.nl/10.18710/75C5TA). It was reasoned that a
cancer present during the initial consultation would usually have presented and been
diagnosed within 6 months, supported, for instance, by a study on ovarian cancer.10
This interval of 6 months is also short enough to increase the probability that a
recorded symptom has something to do with an as-yet-undiagnosed cancer.11 With
the additional 2 months before completed proformas were collected, the authors
assumed that all hospital reports about cancers diagnosed during the 6-month interval
had reached the GPs.
GPs used electronic records to identify patients and to provide anonymised
information about those registered during the initial study period who were
diagnosed with cancer during the follow-up period, regardless of whether they had
presented with symptoms during the initial survey. Sex, date of birth, GP identifier,
and date of consultation were used to identify patients. Two reminders were sent to
GPs. The last patient reported as having cancer was diagnosed in April 2012.
The authors distinguished between abdominal and non-abdominal types of cancer. In
the abdominal group, all cancers of the digestive organs, female genital organs
(except cancer of the vulva as this may be considered as both a skin cancer and a
gynaecological cancer, and the location is not within what most doctors associate
with the abdomen), and urinary organs including the testis, were included.
Carcinoids, lymphomas, soft-tissue cancers, endocrine tumours, and generalised
metastatic cancer were included if they showed any abdominal sign or symptom.
Data analysis
Statistical analyses were performed using SPSS (version 22) and Stata (version 14).
The χ2 test was used to examine differences between groups. Association between
symptoms and cancer was expressed as Cox hazard ratio (HR), in addition to
sensitivity/specificity and likelihood ratio (LR). A positive predictive value (PPV)
was presented with age and sex subgroups.
The LR in the study expresses the likelihood of a symptom being present and cancer
subsequently being diagnosed, compared with the absence of a cancer diagnosis at
follow-up. HR expresses the hazard for cancer being diagnosed when a patient had
presented with an abdominal symptom, compared with when no symptom had been
presented. The reference group in the Cox analyses were patients without abdominal
symptoms. Age was the timescale variable for Cox analyses; entry time was age at
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consultation and exit time was age at cancer diagnosis or end of follow-up (30 April
2012); some GPs returned reports only after a few weeks. Age adjustment is inherent
in the model.
The HR was calculated for single symptoms and for combinations of symptoms. In
the multivariate analyses, the HR was calculated in models in which the most
frequent symptoms and combinations of symptoms were adjusted for sex. Due to
interaction, separate models were applied for each symptom, and for combinations of
symptoms. The proportional hazards assumption was neither rejected for patients
diagnosed within 180 days nor for all patients with new abdominal cancer.
Therefore, although the main analyses were for patients with new abdominal cancer
diagnosed within 180 days, sensitivity analyses were performed for the more
numerous group of all patients with a new abdominal cancer.
Interaction analyses were also performed for age and each symptom; no such
interactions were found. Cox analyses included only patients with a new cancer.
Sensitivity analyses also were undertaken for all patients with a new cancer, that is,
abdominal or non-abdominal and regardless of diagnostic interval.
The level of significance was set at 0.05.
RESULTS

Patient profile and cancers detected
Data on the sex and age of patients are shown in Table 1. After corrections for
multiple consultations, 61 802 patients were included in the cohort. Follow-up forms
indicated that 640 patients with cancer were seen by 315 GPs; after exclusions, 511
patients were included (Figure 1). Of those 441 patients who had a new cancer, 251
(56.9%) had abdominal and 190 had non-abdominal cancers. In total, 175 patients of
those 251 were diagnosed within 6 months of their GP consultation. Results
presented in this article focus on these 175 patients. The higher proportion of males
compared with females in the group with abdominal cancers (P<0.001) was
consistent with Norwegian population-based data.1
[TABLE 1][FIGURE1]

Profile of symptoms
Table 2 shows that of 175 patients with a new abdominal cancer diagnosed within
180 days, 76 (43.4%) had abdominal symptoms and 39 (22.3%) had multiple
abdominal symptoms. For patients with no cancer, 10.0% had abdominal symptoms
and 4.5% multiple abdominal symptoms. Patients with a new non-abdominal cancer
had abdominal symptoms in 12.6% of cases (data not shown). This was similar to
results for patients with abdominal symptoms but no cancer.
[TABLE 2]

Among patients with at least one abdominal symptom, non-specific symptoms
occurred in 29 (38.2%) of the 76 patients with cancer, and in 1500 (24.6%) of the
6102 patients without cancer (Table 2). There was no statistical difference in the
recording of non-specific symptoms between patients with abdominal and nonabdominal types of cancer (data not shown).
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Measures of association and predictive value of abdominal symptoms in relation
to new abdominal cancer
The LR was slightly higher for females than males for most symptoms (Table 2).
Any abdominal symptom had a sensitivity of 43.4%, and >1 abdominal symptom a
sensitivity of 22.3%. The three symptoms indicating irregular bleeding, that is, rectal
bleeding, unexpected genital bleeding, and macroscopic haematuria, had higher
specificity than the other symptoms, ranging from 99.4% to 99.8% (Table 2).
Three symptoms reached the cancer referral guideline PPV threshold of 3% in
England:12 macroscopic haematuria, rectal bleeding, and involuntary weight loss
(Table 2). In the oldest age groups, several symptoms reached this threshold. The
highest PPVs were for unexpected genital bleeding (8.1% in the 55–74 years age
group) and macroscopic haematuria (7.9% for patients aged ≥75 years) (Table 2).
Table 3 shows the HRs for all single symptoms investigated in a multivariate model,
with patients without symptoms as the reference group. Symptoms included upper
abdominal pain, lower abdominal pain, constipation, and rectal bleeding, while the
remaining single symptoms were grouped together in one variable. The highest HR
for a single symptom was for rectal bleeding (HR 19.1, 95% confidence interval [CI]
= 8.7 to 41.7). For ≥3 abdominal symptoms, the HR was 14.0 (95% CI = 9.1 to 21.6).
The HR for males was 1.8 (95% CI = 1.4 to 2.5), indicating that, if symptoms were
recorded, the probability of cancer being diagnosed was higher in males.
[TABLE 3]

Table 4 shows the HRs for different combinations of symptoms. The reference group
was patients without symptoms. The HR is shown for combinations of two
symptoms — at least one of which was upper or lower abdominal pain — regardless
of whether there were additional symptoms. The highest HR was for all combination
categories containing upper abdominal pain and rectal bleeding (HR 64.2 (95% CI =
26.9 to 153.1).
[TABLE 4]

Table 5 shows the distribution of recorded symptoms for the main types of new
abdominal cancers, diagnosed within 180 days. The proportion of symptomatic cases
varies for different cancers; there is a considerable variety of symptoms for most
cancers, which is most pronounced in colorectal cancer, that is, colon cancer or rectal
cancer. Abdominal pain was present in all individual cancer types. The three
irregular bleeding symptoms were notable in that they each related strongly to cancer
in one type of organ:
 of 15 patients diagnosed with a new abdominal cancer who had reported
rectal bleeding, 14 had either colon or rectal cancer;
 of three patients with a new abdominal cancer who reported unexpected
genital bleeding, two had uterine body cancer and one had cervical cancer;
and
 of six patients with a new abdominal cancer and macroscopic haematuria,
three had bladder cancer and one had renal cancer. One patient had uterine
body cancer.
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[TABLE 5]

In all, 20 of the 24 patients with a new abdominal cancer who had irregular bleeding,
or 22 of the 24 if we count the cervical and the renal cancer, had cancers typically
associated with such bleeding. This degree of specificity was not observed for other
symptoms; for example, only six of 16 patients with a new abdominal cancer who
had constipation and six of 20 patients with a new abdominal cancer who had lower
abdominal pain had colon cancer.
DISCUSSION

Summary
Abdominal symptoms were associated with a new cancer in the abdominal region;
the strength of these associations confirms the importance of responding
appropriately to abdominal symptoms presenting in primary care.13–15 However, a
high proportion of diagnoses of a new cancer in the abdomen did not feature such
symptoms during consultations in the months before diagnosis. This duality
underlines the need for a high index of suspicion and use of clinical judgement in all
phases of an illness episode. Symptoms are important but, alone, have insufficient
sensitivity and specificity to underpin cancer diagnostic decisions. The diagnostic
importance of PPV is considerable: ‘low’ values may still prompt action, illustrated
by the lowering of the threshold to 3% in referral guidelines for England,12 and
additional information can increase or decrease a symptom’s contribution to the
PPV,16–18 as demonstrated by the higher PPVs for certain symptoms in higher age
groups.
This study also provides important information on the relative significance of
different types of symptoms: there was a high HR for rectal bleeding as a single
symptom and the three bleeding symptoms showed high specificity for certain types
of cancer. In addition, the broad range of cancers affected by abdominal pain and the
variety of symptoms in colorectal cancer are important findings. Three or more
abdominal symptoms increased the probability of cancer, as did some combinations
of symptoms, especially upper abdominal pain with rectal bleeding and upper
abdominal pain with a non-specific symptom.
Symptoms related to sex-specific types of cancer, such as ovarian and prostate
cancer, could be part of the explanation for sex differences if they were highly
associated with abdominal symptoms; however, both of these cancers were relatively
symptom poor in another study with cross-sectional registration before diagnosis.19
The higher proportion of abdominal cancer in males is largely due to the high
number of prostate cancers, and the fact that the most common cancer in females —
breast cancer — is not located within the abdominal cavity.
Strengths and limitations
The prospective nature of the follow-up ensured that neither the patient nor the GP
knew about the cancer diagnosis at the time of symptom registration, reducing the
risk of the bias that is often inherent in retrospective studies. However, symptoms
presenting before diagnosis but after the initial consultation do not show in the crosssectional data from the consultations, and thus do not contribute to the sensitivity
figures reported. Consecutive patients were registered, with no selection bias; all
common abdominal symptoms were investigated.
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The authors believe HRs give a complex, but also rather complete and precise,
estimate of the association between symptoms and cancer. Sensitivity analyses for all
251 patients with a new abdominal cancer — which included those whose cancers
were diagnosed >180 days after the consultation — resulted in HRs that were slightly
lower than in Tables 3 and 4. This adds weight to the assumption that symptoms
recorded >180 days before diagnosis may be less related to the subsequent cancer.
Sensitivity analyses of all patients diagnosed with a new cancer consistently gave
slightly higher or lower HRs in the expected direction, increasing the reliability of
the estimates.
Comparison with existing literature
It has been shown previously that abdominal symptoms commonly precede
diagnoses of abdominal cancers.14,19 This study provides a more detailed description
of different symptoms located in the abdominal region. Such symptoms should alert
clinicians to the possibility of abdominal cancers, without it being forgotten that they
may also act as lower-risk symptoms20 in relation to other cancers.
Higher risk of cancer in males who have symptoms compared with females who have
similar symptoms, and the cumulative effect of multiple symptoms, are consistent
with findings from a primary care-based, colorectal cancer study by Lawrenson et
al.21 Hippisley-Cox and Coupland9,22 also used a large primary care database and
included information from the patient’s medical history and on anaemia, as well as
combining different abdominal symptoms and constructing diagnostic algorithms.
They analysed HRs and found values not dissimilar to the ones resulting from this
study, with especially high values for haematuria in relation to renal tract cancer, and
rectal bleeding in relation to colorectal cancer.
Some of the symptoms studied here have been shown in previous studies to have
higher PPV for specified types of cancer23,24 and specific age groups; this is
consistent with the findings presented here. Referral guidelines may be interpreted
and applied differently in different GP practices, and GP knowledge of PPV values
may have an impact on reducing variation in referral thresholds.25
Colorectal cancer is common and has been studied in primary care more than most
other types of cancer. Hamilton20,26 found that fewer than half of patients with
colorectal cancer experienced rectal bleeding and emphasised the important role of
‘low-risk-but-not-no-risk‘ symptoms, which are typically less likely to lead to a fasttrack referral in order to speed up a diagnosis.
Non-specific symptoms have been shown elsewhere to be associated with rectal
bleeding in patients with colorectal cancer,27 and this was the case for several of the
patients with rectal bleeding and colorectal cancer in the results presented here. In
line with this, a study from Sweden found that rectal bleeding combined with either
diarrhoea, constipation, change in bowel habit, or abdominal pain is a predictor of
non-metastatic colorectal cancer; this confirmed that there is a window of
opportunity for GPs to have a positive impact on patient prognosis.28
Non-specific symptoms have been shown to have poor association with cancer if
occurring alone,29 but their importance in terms of diagnosis can increase if they
occur in combination with alarm symptoms; the findings presented here concur with
this.
Several studies on the relationship between symptoms and cancer have used a longer
observation period, commonly 12 months21 or 24 months.9 The authors’ reasons for
choosing 6 months have been explained in the Method section previously, and the
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sensitivity analyses performed seem to suggest that this was a wise approach, giving
more precise HRs.
Implications for research and practice
A patient with abdominal cancer can present in a range of ways — they may be
asymptomatic or they may have multiple symptoms. Almost all reasons for the
consultation require further questioning and examination before the GP may suspect
cancer and refer appropriately. This study is relevant for real-life consultations in
primary care because all investigated symptoms in this study were associated with an
abdominal cancer; however, different symptoms were related to cancer in different
ways. The three symptoms that involved bleeding had particularly high specificity
for the individual cancer type most associated with that symptom. Any of these three
irregular bleeding symptoms should, therefore, lead to further investigation or
referral unless a benign cause can be determined. Even then, bleeding haemorrhoids,
for example, do not exclude a more proximal cancer or polyp; likewise, urinary
infection with haematuria may mask bladder cancer. The case of uterine body cancer
with recorded haematuria should remind GPs that uterine bleeding in rare cases may
appear as haematuria to the patient, with a finding of blood in the urine.
Abdominal pain as a presenting symptom showed sensitivity for both common and
not-so-common types of abdominal cancer and should not be ignored, in spite of
having a lower specificity than other symptoms. For colorectal cancer, almost all
investigated symptoms warrant investigation. Several combinations of symptoms call
for GPs to demonstrate increased vigilance.
This study adds further prospective data to inform cancer diagnostic processes in
primary care, and encourages continued primary care research about symptoms and
cancer.
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Figure 1. Inclusion and exclusion of patients with cancer. aMost patients had a histological
verification. The few remaining patients had other convincing evidence of cancer. bOne
patient had two new cancers, colon cancer (counted here), plus squamous cell carcinoma
of lung discovered in hospital. Lung cancer discovered incidentally during work-up. cOne
patient had one new (prostate) and one recurrent (bladder) cancer. The prostate cancer
has been counted here, because this was the new cancer.

This is a NIVEL certified Post Print, more info at http://www.nivel.eu

Holtedahl, K., Hjertholm, P., Borgquist, L., Donker, G.A., Buntinx, F., Weller, D., Braaten, T.,
Mansson, J., Strandberg, E.L., Campbell, C., Korevaar, J.C., Parajuli, R. Abdominal symptoms
and cancer in the abdomen: prospective cohort study in European primary care. British Journal
of General Practice: 2018, 68(670), e301-310

This is a NIVEL certified Post Print, more info at http://www.nivel.eu

Holtedahl, K., Hjertholm, P., Borgquist, L., Donker, G.A., Buntinx, F., Weller, D., Braaten, T.,
Mansson, J., Strandberg, E.L., Campbell, C., Korevaar, J.C., Parajuli, R. Abdominal symptoms
and cancer in the abdomen: prospective cohort study in European primary care. British Journal
of General Practice: 2018, 68(670), e301-310

This is a NIVEL certified Post Print, more info at http://www.nivel.eu

Holtedahl, K., Hjertholm, P., Borgquist, L., Donker, G.A., Buntinx, F., Weller, D., Braaten, T.,
Mansson, J., Strandberg, E.L., Campbell, C., Korevaar, J.C., Parajuli, R. Abdominal symptoms
and cancer in the abdomen: prospective cohort study in European primary care. British Journal
of General Practice: 2018, 68(670), e301-310

This is a NIVEL certified Post Print, more info at http://www.nivel.eu

Holtedahl, K., Hjertholm, P., Borgquist, L., Donker, G.A., Buntinx, F., Weller, D., Braaten, T.,
Mansson, J., Strandberg, E.L., Campbell, C., Korevaar, J.C., Parajuli, R. Abdominal symptoms
and cancer in the abdomen: prospective cohort study in European primary care. British Journal
of General Practice: 2018, 68(670), e301-310

This is a NIVEL certified Post Print, more info at http://www.nivel.eu

