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ABSTRACT
Primary health care use of cancer patients is increased, even years after active
treatment. Insight into the reasons for this could help in developing and
improving guidelines and planning of health care, which is important given the
expected increase in cancer survivors. Using data from the Netherlands
Information Network of Primary Care, we selected 1056 adult breast cancer,
419 prostate cancer and 400 colorectal cancer patients diagnosed between 2001
and 2006. We compared diseases and complaints for which they contacted their
General Practitioner (GP) 2–5 years after diagnosis to age and sex matched noncancer controls from the same practice. Cancer patients consulted their GP more
often than controls for acute symptoms such as abdominal pain and fatigue
(18% more in breast cancer, 26% more in prostate cancer) and infections, such
as cystitis or respiratory infections (45% in breast cancer and 17% in colorectal
cancer). Consultations for chronic diseases and psychosocial problems were
slightly increased: breast cancer patients had more contacts related to diabetes
(55%), sleep disturbance (60%) and depression (64%), prostate cancer patients
had more contacts related to hypertension (53) and chronic obstructive
pulmonary disease (COPD, 34%). Adverse drug effects were almost twice as
often observed in prostate and colorectal cancer patients than in controls. Fear of
cancer recurrence was noted as the reason for consulting the GP in only 20
patients. Concluding, increased primary health care use in cancer survivors is
mostly related to common infections and acute symptoms, which may be due to
direct effects of cancer treatment or increased health concerns.
1. INTRODUCTION
As survival rates for cancer are increasing [1], [2] and [3] the number of long-term cancer
survivors will also increase. A large part of these patients still experiences the consequences
of cancer and its treatment long after the active treatment period.4 In countries with a strong
primary care system, such as the United Kingdom (UK) and the Netherlands, these health
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problems will most likely be presented to the General Practitioner (GP) and even several
years after diagnosis primary health care use in cancer patients is higher than in non-cancer
patients. [5], [6], [7], [8] and [9] Long-term care for cancer survivors has therefore become
an increasing part of GPs’ consultations, which makes it important to know the health related
needs of these patients in the years after cancer treatment. This may be helpful for
developing and improving guidelines for aftercare of cancer patients in primary care and for
planning health care.
There may be several reasons why cancer survivors have increased health care use. First, it
may be directly related to consequences of cancer and its treatment. Some consequences,
such as pain, fatigue and cognitive problems, develop during treatment and may persist
thereafter for more than 5 years. Other cancer-related health problems may develop even
years after the end of active treatment. These include second cancers, osteoporosis and
cardiopulmonary effects. [4] and [10] Consequences may be specific for certain cancer types
or cancer treatments. Survivors of breast cancer, for example, have an increased risk to
develop musculoskeletal pain and heart failure, [11] and [12] prostate cancer survivors often
report urinary problems and sexual dysfunction, [13] and [14] whereas colorectal cancer is
associated with bowel problems and diabetes. [12] and [15]
The increase in health care use may also be related to comorbid chronic conditions, such as
high blood pressure or diabetes, which are more prevalent in patients with cancer.16 Genetic
and lifestyle factors that are related to cancer may also put them at risk for other diseases.
Cancer and its treatment may further increase the risk for chronic conditions and may make
patients more vulnerable to the effects of these conditions.17 On the other hand, Earle and
Neville18 found that cancer patients are less likely to receive recommended care for their
chronic comorbid conditions.
Psychosocial problems, such as anxiety and depression, are common in cancer survivors.
[10], [19] and [20] These problems may also lead to an increase in health care use. Khan et
al. showed that more than 5 years after diagnosis of cancer the number of primary care
consultations related to anxiety and depression was not increased,21 but these problems may
be more prevalent earlier after diagnosis. Finally, cancer patients may visit their GP more
often for common symptoms because of increased health concerns and fear of cancer
recurrence.
This overview shows there may be several reasons why cancer survivors have more
primary care contacts than non-cancer patients. However, we do not know which part of the
increased health care use can be attributed to which reason. Using data from a large Dutch
general practice registry, we therefore explored the diseases and complaints for which cancer
patients contact their GP 2–5 years after the cancer diagnosis. In the Netherlands, based on a
Dutch oncology guideline, most patients will have been referred back to the GP as they have
finished active treatment by this time, but primary health care use is still increased. The
Netherlands has a relatively strong primary care system with low-barrier and low-cost
care,26 comparable to that in the UK and the Scandinavian countries. The GP acts as a
gatekeeper to secondary care and, contrary to secondary care, GP contacts are fully
reimbursed by the mandatory health insurance. GPs are therefore likely to be the first point
of contact for health problems that cancer survivors experience. We focused on patients with
breast, prostate or colorectal cancer because of the high incidence and relatively long
survival of these cancer types. We distinguished the following categories of reasons for
contact: cancer-related, acute symptoms, infection, chronic diseases, psychosocial issues and
other diseases and complaints.
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2. PATIENTS AND METHODS
2.1. Study population and database
For this study we used the LINH-database (Landelijk Informatienetwerk HuisartsenzorgNetherlands Information Network of General Practice), which holds longitudinal data
derived from the Electronic Medical Records (EMR) containing data about general practice
contacts, diseases and complaints, prescriptions and referrals of approximately 700,000
individuals. Data are collected in a representative network of 92 general practices spread
throughout the Netherlands. Diseases and complaints are coded using the ICPC-I
(International Classification of Primary Care). Data were available from 2001 to 2009.
From this database, we selected patients diagnosed with breast cancer (ICPC code X76),
prostate cancer (ICPC code Y77) or colorectal cancer (ICPC code D75) between January
2001 and December 2006 who were at least 18 years old at diagnosis, were not diagnosed
with another type of cancer within 6 years and had at least 3 years of data available after
diagnosis. Each index patient was matched to two control patients without a diagnosis of
cancer in their EMR from the same practice, of the same age (±5 years) and sex. The date of
cancer diagnosis of the index patient was used as the inclusion date for the control patient.
Control patients also had to have at least 3 years of data available after the moment of
matching. Available data on contacts with the practice and diseases and complaints from
inclusion up to 5 years after the diagnosis were extracted. We selected only those years in
which patients had been registered in the practice during the whole year. We excluded
practices which had provided data for less than 48 weeks per year or did not fulfil minimal
quality requirements (accuracy of diagnostic codes and data about the type of contact in at
least 50% of the years).
The study was carried out according to the precepts of the Helsinki Declaration, Dutch
legislation on privacy and the regulations of the Dutch Data Protection Authority. According
to Dutch legislation obtaining informed consent is not necessary for observational research.
2.2. Clusters of diseases and complaints
ICPC codes of diseases and complaints presented to the GP were grouped into six clusters:
cancer-related diseases and complaints, acute symptoms, infection, chronic diseases,
psychological/social and other diseases and complaints. Most clusters were derived from a
previously used grouping.22 We adapted this grouping by leaving out benign neoplasms in
the cluster cancer-related diseases and complaints and adding a cluster ‘psychological/social’
based on the ICPC chapters P and Z. Because the original cluster ‘chronic diseases’ was
deemed too wide, five chronic diseases were selected from a larger list of chronic
diseases,23 based on their prevalence in the general population and their potential impact on
health care use. These were: ischaemic heart disease/heart failure (K74-77); Cerebrovascular
accident/Transient ischemic attack CVA/TIA (K89/90); chronic obstructive pulmonary
disease (COPD)/asthma (R91, R95/96); rheumatoid arthritis/arthrosis (L88-91); diabetes
mellitus (T90).
2.3. STATISTICAL ANALYSES
Based on the number of diseases and complaints linked to office visits, home visits or
telephone consultations between 2 and 5 years after diagnosis of cancer, the annual number
of contacts was calculated for each cluster. As a GP could indicate up to three diseases and
complaints per contact, one contact could be related to multiple clusters. Differences
between patients and matched controls were tested using t-tests for independent samples
(two-sided). Subsequently, for each cluster we determined which diseases and complaints
were more frequent in patients than in controls. We compared the number of contacts per
ICPC code between patients and matched controls by calculating an incidence rate ratio
(IRR), i.e. the ratio of the rate of an event (in this case a consultation) occurring in cases and
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controls. Finally, we also looked specifically at some ICPC-codes that have previously been
related to the type of cancer or to cancer in general. All analyses were stratified by cancer
type. A p-value below 0.05 was considered statistically significant. Analyses were performed
using STATA® SE version 11.2.
3. RESULTS
In our sample, between January 2001 and December 2006, 2387 adult patients were
diagnosed with breast cancer, 1251 patients were diagnosed with prostate cancer and 1392
with colorectal cancer. In total, we excluded 2784 patients: 571 patients were diagnosed with
another type of cancer within 6 years after the index cancer diagnosis and 2213 patients did
not have 3 years of follow-up data available after the diagnosis (mostly because their
practice stopped participation (59%) or they died (20%)). The resulting 1256 breast cancer
patients, 503 prostate cancer patients and 487 colorectal cancer patients were matched to two
control patients.
Mean age at diagnosis was 58 years in breast cancer patients, 70 years in prostate cancer
patients and 67 years in colorectal cancer patients. Almost half (47%) of the latter group was
male. Breast and prostate cancer patients had a significantly higher prevalence of chronic
diseases than controls, especially diabetes in breast cancer patients (10% in patients versus
8% in controls) and osteoarthritis in prostate cancer patients (10% in patients versus 5% in
controls). The prevalence of chronic diseases in colorectal cancer patients was similar to
controls (see Table 1).
[TABLE 1.]
The mean number of contacts specifically related to cancer was 0.4 (SD 1.7) per year for
breast cancer patients, 0.7 (SD 2.2) per year for prostate cancer patients and 0.6 (SD 4.3) per
year for patients with colorectal cancer. Compared to controls, breast and prostate cancer
patients contacted their GP significantly more often with acute symptoms (18% and 26%
more often, respectively), whereas patients with breast and colorectal cancer contacted their
GP more often than controls for an infection (45% and 17% more, respectively). Finally,
breast cancer patients contacted their GP 17% more often than controls for ‘other’ diseases
and complaints not belonging to one of the other five clusters (see Fig. 1). Overall, the
number of contacts for psychosocial problems and chronic diseases was not higher in cancer
patients than in controls.

[FIG. 1.]
In Table 2, Table 3 and Table 4, the most common diseases and complaints that occurred
more frequently in cancer patients than in their matched controls are listed. We selected up
to three diseases and complaints per cluster. Breast cancer patients contacted their GP
significantly more often for back pain and abdominal pain, for common infections such as
urinary tract and respiratory tract infections, and for psychological problems such as sleep
problems and depression. Patients with prostate cancer contacted their GP more often for
cystitis and back pain, as well as for constipation and for common chronic diseases such as
COPD and complicated hypertension. Patients with colorectal cancer had more GP contacts
for back pain and abdominal pain and for common infections, such as cystitis and skin
infections.
[TABLE 2.] [TABLE 3.] [TABLE 4. ]
Besides these general diseases and complaints, we also looked at some specific diseases
and complaints that have previously been related to the type of cancer or to cancer in general
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(Table 5). Contacts for chest symptoms and heart failure were more frequent in breast cancer
patients, colorectal cancer patients more often contacted their GP for constipation, but
prostate cancer patients did not contact their GP significantly more often for urinary
problems (except for cystitis) or erectile dysfunction. Contacts for fatigue were more
common in all cancer types, although the difference with controls was only statistically
significant in prostate cancer patients. Adverse drug effects were more prevalent in both
prostate cancer and colorectal cancer patients and showed a trend towards a higher
prevalence in breast cancer patients. Fear of cancer, both for the same type or cancer in
general, was only sporadically recorded as a reason for the encounter.
[TABLE 5. ]
4. DISCUSSION
Increased primary health care use in cancer survivors is mostly related to acute symptoms
and infections. Contacts for acute symptoms in breast and prostate cancer patients were often
related to abdominal and back pain, and to fatigue. The increased number of contacts for
infections in breast and colorectal cancer patients was mostly related to common infections,
such as cystitis and respiratory infections. Both findings may be a direct effect of cancer
treatment. Fatigue and abdominal pain may develop during treatment and persist thereafter4
and common infections may be due to a weakened immune system, which has been reported
as a late effect of cancer treatment.24 Patients also contacted their GP more often for adverse
drug effects, which may also indicate late effects of cancer treatment. Alternatively, patients
may contact their GP more easily for common symptoms because of increased health
concerns. Direct fear of cancer recurrence was hardly recorded as reason for a GP visit,
though.
Health care use for chronic diseases seems slightly higher in cancer patients, which can be
explained by the higher prevalence of e.g. diabetes in breast cancer patients. The number of
consultations for psychosocial problems was also slightly higher, especially in breast cancer
patients, who had more contacts with the GP for sleep problems and depression than
controls. This is in contradiction with the findings of Khan et al., who found no increase in
consulting for depression in cancer survivors.21 But they looked at the percentage of patients
with a consult for depression, not the number of consults. Mikkelsen et al. conducted a
survey among cancer survivors and found that although many of them experienced
psychosocial problems, such as fear of recurrence of cancer or problems within the family,
these problems were rarely discussed with the GP or other medical care providers.25 This is
reflected in the only slightly higher number of consultations for psychosocial problems we
found. When a GP suspects psychosocial issues in a patient, he or she may therefore take a
proactive approach in discussing these problems.
We studied a large sample of patients over a relatively long period with minimal selection
bias, as the practices in LINH are representative for the Netherlands and all patients
registered in the participating practices could be included. Recording of contacts is most
likely accurate as practices also used their electronic medical files for reimbursement.
Quality of the registered data, e.g. percentage of missing diagnostic codes, was checked and
practices not meeting quality criteria in at least 50% of the years that they participated were
excluded. However, completeness and accuracy of diagnoses could not be verified. GPs may
have made mistakes in ICPC codes, e.g. due to incorrect coding of a complaint or due to
typing errors, but it is unlikely that coding errors would differ systematically between
patients and controls, thus these errors will only have decreased the difference between
patients and controls.
We only selected ICPC-codes related to symptoms or diagnoses, so those related to
preventive care, treatment procedures, test results or referral were not included. We may
therefore have missed standard cancer-related follow-up consults. However, GPs could
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indicate more than one ICPC-code per contact and may also have recorded the cancer
diagnosis in these consultations besides the code for the treatment procedure or test result.
In our analyses we did not exclude the terminal phase. Diseases and complaints during this
period are likely to be different,27 which may have led to an increase in acute problems in
cancer patients. However, the number of patients who died within our follow-up period (2–
5 years after the diagnosis) was relatively low: 184 cancer patients (8%) and 181 matched
controls (4%).
In conclusion, primary health care use in cancer survivors is mainly higher for common
acute symptoms, such as back or abdominal pain, and common infections. This may be due
to late effects of cancer treatment, increased health concerns or both. The number of GP
contacts related to chronic disease and psychosocial problems is also slightly increased in
cancer survivors, but is not a major cause for the increase in health care use. Guidelines for
aftercare of cancer patients should emphasise the need for GPs to be alert for possible late
effects of cancer treatment, even years after active treatment has finished.
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