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Abstract
There are now over 104,000 people living in Ireland with a cancer diagnosis. Using The Irish
Longitudinal Study on Ageing (TILDA), healthcare utilisation of cancer survivors (aged 50 +) was
compared with those without a history of cancer across service providers. Our cancer variable was
stratiﬁed by time since diagnosis (2-5, 6-10, 11+ years) and type (breast, prostate, colorectal and a
miscellaneous group of ‘other’ cancers). While the probability of cancer survivors accessing GP services
was not signiﬁcant diﬀerent to respondents without a history of cancer, the probability of an outpatient
specialist oﬃce visit was 19.5, 11.8 and 14.0 percentage points higher, respectively for those 2-5years,
6-10 years and 11 years or more after their cancer diagnosis and was statistically signiﬁcant. In Ireland,
the pattern of GP and specialist use appears less well deﬁned compared to other European countries.
This suggests an overarching policy response is required for cancer survivorship care.
Introduction
As in most industrialized countries, the outcomes of those with cancer in Ireland have improved steadily
over the last 20 years. According to the National Cancer Registry of Ireland’s (NCRI) 2013 annual report,
a total of 104,300 patients with a cancer diagnosis since January 1994 were still alive at the end of
20101. The average survival within ﬁve years of diagnosis has gone from 42% in 1994-1999 to 60%
between 2005-2009 for men and from 52% to 62% for women1. It is perhaps unsurprising that cancer is
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now viewed as the “new” chronic condition . Survivors are, however, at increased risk of second
primary cancers and other health conditions such as diabetes and osteoporosis as well as having poorer
functional health status3. This can pose challenges for delivering appropriate healthcare services for
their unique needs4. It is projected that the number of people living with a cancer diagnosis in
developed countries will continue to increase in the coming years as a result of many factors including
the ageing population and improvements in medical treatment5. Internationally, a number of studies
have examined patterns of health service utilisation during the survivorship phase6. Diﬀerences
between healthcare systems in terms of entitlements to publicly funded care complicate international
comparisons. Ireland has a mixed public and privately funded healthcare system. Citizens are entitled
to treatment within the public system. However, those with a medical card which, at the time of the
study, was means-tested in those under 70 years of age and universal in those 70 years of age and

older, did not pay a contribution for visiting their GP (average cost of €50), emergency and outpatient
(€100 unless referred by GP), inpatient or day case (€75) or the full costs of prescription medications7.
Private health insurance provides mostly supplementary coverage (e.g. faster access to specialists &
treatment in private hospitals), based on a GP referral8. Also important in any study of cancer
survivorship is the time since diagnosis, as well as type of cancer. In this paper we examine patterns of
service use over the course of the survivorship phase. It is to the best of our knowledge the ﬁrst paper
of its type examining this issue in Ireland. The objective of the study is to examine the relationship
between service and cancer status as well as the pattern of service use among those with a history of
cancer post diagnosis.
Methods
Data from the ﬁrst wave of The Irish Longitudinal Study of Aging: TILDA (2009) were used in the
analysis. TILDA is a two-stage clustered survey of a representative sample of the population aged 50
and older in the Republic of Ireland. In total, 8,504 computer-aided personal interviews were conducted
with individuals in 6,279 households giving a response rate of 62%. More detail on the sampling
methodology and data collection used in TILDA can be found elsewhere9. TILDA is a comprehensive
survey which consists of thirty-seven questions about healthcare utilisation in the last twelve months. A
respondent with a history of cancer was identiﬁed with an aﬃrmative response to the question “Has a
doctor ever told you that you have any of the following conditions? The list included cancer.
Subsequently, respondents were then asked about the type of cancer and the age at which they were
diagnosed. Time since cancer diagnosis was calculated by subtracting age at diagnosis from age at
time of survey. We grouped cancer survivors by time since diagnosis as 2-5 years, 6-10 years, and 11 or
more years; the groupings were informed by an US study10.
Choice of explanatory variables was informed by data availability and by the Andersen Behavioural
Model (ABM) of predisposing, enabling and need characteristics of healthcare utilisation11. In our
principle analysis, we employ a series of hurdle models that imply that the count measure of healthcare
utilisation is a result of two diﬀerent processes. The ﬁrst part speciﬁes the decision to seek care using a
logit model, and the second part models the amount of healthcare for those individuals who receive
some care using a zero-truncated negative binomial model. This two-part model can be interpreted as a
principal-agent type model, where the treating doctor determines utilisation on behalf of the patient
once initial contact is made12. Thus, it is assumed that the decision to seek care is taken by the
individual, while the level of care depends on physician input. This is essentially the beneﬁt of the
hurdle model. For example, a higher level of utilisation by cancer survivors of outpatient oﬃce visits
may be suggestive of supplier-induced demand.

Results
From the 8,504 respondents in the dataset, 329 (3.87%) patients younger than 50 years of age, and 64
patients (0.75%) with missing demographic data were excluded. Five hundred and eleven (6%)
respondents with a history of cancer that either reported that their cancer occurred at a time in the
future, or 9 (0.1%) did not know, or 6 patients (0.7%) with more than one cancer diagnosis were
excluded. We assumed that 92 patients (1.1%) who reported that their cancer diagnosis within 2 years
were still undergoing active treatment and were also excluded. Compared to their general population
peers, those with a history of cancer are statistically signiﬁcantly more likely to be older, retired, from a
rural area, possess dual cover of both a medical card and private health insurance, have more chronic

conditions and self-report to have worse physical health status and more likely to have limitations of
daily living (Table 1). As can be seen in Table 2 and consistent with intuition those who survived with a
history of cancer were more likely to use a range of services than those with no cancer history. In
multivariate analyses the most interesting and consistent ﬁndings emerged in respect of GP and
outpatient services. The coeﬃcients in Table 3 are the average marginal eﬀects for the hurdle model of
GP and outpatient oﬃce visits. Respondents with a diagnosis of cancer within 2-5 years are statistically
signiﬁcantly more likely to seek care and use more outpatient specialist services than those without a
diagnosis of cancer. While these eﬀects dissipate over time, the probability of an outpatient specialist
oﬃce visit is 11.8 percentage points higher for those 6-10 years and 14.0 percentage points higher for
those 11 years or more after their cancer diagnosis than respondents without a history of cancer. The
level of GP visits and not outpatient oﬃce visits, as determined by the 2nd part of the hurdle model, is
statistically signiﬁcant for those 2-5 years (117.6 percentage points) and those 11 years or more (104.0
percentage points) after diagnosis. Using the same models as in Table 3 but stratifying by cancer type,
the results across speciﬁc cancer types reveal a similar pattern. While the results with respect to the
other variables are not the focus of the paper, it is noteworthy that they are consistent with
expectations in terms of the signs and signiﬁcance of estimated marginal eﬀects and with ﬁndings of
others in the Irish context13. Indeed, it is the increase in the number of comorbid conditions that has the
strongest eﬀect on utilisation.

Discussion
In Ireland, 85% of cancers are diagnosed in people over 50 years of age which makes TILDA an
appropriate dataset for cancer survivorship research1. Our hurdle model showed that respondents that
have a history of cancer greater than 2 years since diagnosis had a signiﬁcantly higher probability of
having an outpatient specialist visit (but not a GP visit), compared to those without a cancer diagnosis.
The 2nd part of the hurdle model predicts that the level of outpatient oﬃce visits are only statistically
signiﬁcant in those 2-5 years after diagnosis. Interestingly, the level of GP use is also greater for this
cohort. This suggests that respondents with a history of cancer in Ireland will have hospital outpatient
visits many years after cessation of primary treatment for their cancer. But also, will have higher
number of GP visits than people without a history of cancer. This could be attributed to the fact that up
to 40% of cancer survivors develop late-eﬀects in subsequent years following the cessation of their
cancer treatments14. Equally it may indicate unobserved characteristics such as preferences or risk
adversity on the part of the respondent and/or their GP with respect to their management of their postcancer treatment care. The recommendation that a ‘whole system’ approach be taken in the analysis of
healthcare utilisation of cancer survivors as per the literature is vindicated6. The results presented in
this paper suggest that in Ireland cancer survivorship care appears to present an increased burden on

the hospital sector.

Unlike other European countries, formal guidelines on follow-up care for cancer survivors is absent. The
Dutch ‘Cancer Survivorship Care’ policy paper recommends that when no sign of recurrence or ill-health
eﬀects after 1-year the patient be referred back to the GP15. A policy facilitated by the fact that it is
mandatory for all citizens to have insurance for standard medical care and be registered with a GP16. A
Dutch analysis reports that GP attendance by patients with breast, prostate and colorectal cancer
increased 2 to 5-years post diagnosis by 24%, 33% and 15% respectively, compared with controls17. A
limitation of TILDA is that it is a survey of community-dwelling adults and will miss respondents in
institutions including hospitals and hospices. Self-reported responses may be subject to recall bias and
detailed information about cancer care is limited. Also, the speciﬁc reason for utilisation of the
healthcare service is absent. Not enough responders in TILDA allow for meaningful analysis stratifying
by interacting time since diagnosis and type of cancer. This analysis, based on 2009 data, suggests that
the role of GPs is not well deﬁned in the Irish healthcare system with respect to the management of
cancer survivors. The National Cancer Control Programme (NCCP) in 2013 issued a guide for GPs to
address the follow-up care of breast cancer without recurrence after ﬁve years18. This development will
likely result in less oncologist-led care for long-term survivors. In the US, the Institute of Medicine (IOM)
proposed the use of survivorship care plans (SCPs) to facilitate coordination of post-treatment care
between oncology and primary care providers19. While SCPs are not without problems20, such guidance
is absent in Ireland. Therefore, a national policy on cancer survivorship in Ireland similar in outlook to
the latest IOM report would be welcomed21. Interestingly, NCRI researchers have recently suggested
that substantial savings (€760,000 over 10-years) if NICE guidelines were adhered to in prostate cancer
survivorship care22.

In conclusion, this analysis shows greater use of secondary care services among long-term cancer
survivors than those without cancer; a pattern that continues many years after the initial diagnosis. This
could suggest that the transfer of patients with a cancer diagnosis from specialist care to primary care
in the survivorship phase in Ireland is not as well deﬁned as other European countries. The absence of a
coherent strategy for the management of cancer patients in the survivorship phase, may contribute to
this and warrants further investigation.
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