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ABSTRACT

Most developed countries provide publicly-financed insurance for many health services for their popula-
tions although there is considerable variation across countries in the types of services covered, eligible
population groups and whether co-payments are levied. The Irish healthcare system, with a complex mix
of public and private financing of healthcare services, offers a useful case study for an examination of
the impact of type of health insurance cover on population health. In this paper, we investigate the ex-
tent to which type of health insurance cover is associated with all-cause, cause-specific, and amenable
mortality using data on a representative survey of the population aged 50+ from the Irish Longitudinal
Study on Ageing (TILDA) matched to administrative data on death registrations. The results show that
those without public or private health insurance have a higher risk of all-cause and cancer mortality.
However, there is no evidence that type of health insurance cover affects mortality risk from causes that
are considered amenable to healthcare intervention, although this analysis was based on a much smaller
sample size. This analysis provides important evidence for a country that is implementing reforms to its

financing and delivery structures in order to move towards a system of universal healthcare.

© 2022 Elsevier B.V. All rights reserved.

1. Introduction

Most developed countries provide publicly-financed insurance
for many health services for their populations although there is
considerable variation across countries in the types of services
covered, eligible population groups and whether co-payments are
levied [1]. Worldwide, there is an increasing focus on developing
health financing systems that support universal healthcare [2], and
major expansions in public health insurance cover have taken place
recently in countries such as the United States (US) and China,
amongst others [3-5]. In Ireland the ‘Slaintecare’ reform proposals,
agreed by an all-party parliamentary committee in 2017, propose
the introduction of universal healthcare, funded largely by general
taxation, over a ten-year period [6,7]. While an important objective
of public health insurance is to provide financial protection against
large and unexpected healthcare expenses, public health insurance
is designed to ensure equitable access to appropriate healthcare at
minimal cost, thereby improving population health. Nonetheless,
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there is still considerable uncertainty about the role of public (and
private) health insurance in improving population health [4,8].
One of the most definitive ways of assessing health outcomes
is to examine mortality, including trends over time and differences
between and within population groups [4,9]. Much of the exist-
ing evidence in this area originates from the US, where the ev-
idence points to a protective effect of public and private health
insurance on survival [10-15]. Using similar data and methods to
those employed in this paper, McWilliams et al. [12] compared
mortality over an eight year follow-up period amongst respon-
dents to the US Health and Retirement Survey (HRS) who were
privately insured and those who were uninsured. They found that
mortality risk was significantly greater for uninsured adults than
insured adults in unadjusted and adjusted analyses (a similar find-
ing was reported by Baker et al. [10]). A related literature has
used expansions in public health insurance in the US to iden-
tify the effect of public health insurance on mortality [4]. For ex-
ample, Miller et al. [13] used state-level variation in the adop-
tion of the Affordable Care Act (ACA) to examine the impact of
public health insurance on mortality. They found that amongst
the population aged 55-64 years of age, mortality declined in
the first year of the ACA expansion and continued to decline
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(at an increasing rate) for three years thereafter, suggesting that
prolonged exposure to Medicaid (the public health insurance for
low income individuals in the US) resulted in increasing health
improvements.

A related area of research considers the role of health insurance
in reducing deaths from causes that may be considered ‘amenable’
to healthcare intervention. The concept of amenable or treatable
mortality, first developed by Rutstein et al. [16], refers to deaths
that can be avoided with timely and effective health care, includ-
ing secondary prevention and treatment (i.e., after the onset of dis-
ease). These concepts are now used by several governments and
international organisations as indicators of health system perfor-
mance [17,18]. Deaths are considered to be amenable to high qual-
ity and timely health care if they occur before the age of 75 years
(although a recent analysis increased the age limit to 79 to account
for the fact that as life expectancy increases, life-saving health-
care interventions are increasingly applied at higher ages) [19]. It
also takes into account the fact that co-morbidity increases with
older age and hence assignation of a single underlying cause of
death becomes more uncertain at older ages [20,21]. While insur-
ance and access to healthcare is just one aspect of effective health-
care financing and delivery, there is evidence that the presence
of health insurance is associated with lower amenable death rates
[10-13,15,22]. The broader concept of avoidable mortality includes
also deaths from preventable causes, i.e., causes of death that can
be mainly prevented through effective public health and primary
prevention interventions (i.e., before the onset of disease) [9,23].
Some of these causes are outside the control of health systems
(e.g., appropriate road safety measures can reduce road traffic acci-
dents), and in general therefore the narrower concept of amenable
mortality is used to assess health system performance [24].

The Irish healthcare system offers a useful case study for as-
sessing the impact of health insurance on all-cause, cause-specific,
and amenable mortality. In 2019, per capita health expenditure in
Ireland was €3576 per annum (the EU-27 average was €2572 per
annum) [25]. The majority (75 per cent) of Irish healthcare ser-
vices were financed by general taxation, with private health in-
surance (PHI) payments and out-of-pocket payments by individuals
accounting for the remainder (at 14 and 12 per cent respectively)
[26]. While this mix between financing sources is similar to that in
other European countries [25], Ireland is the only European health
system that does not offer universal cover of primary care [1,27].
While all Irish residents are entitled to free or subsidised public
hospital services and prescription medicines, free GP, primary and
community care (a ‘full medical card’) is granted to those on the
lowest incomes only, and free GP care (a ‘GP visit card’) is granted
to those on low (but not the lowest incomes) and to those aged
70+ and under 6 only. The latter groups account for just over 43
per cent of the population [28]. Currently 46 per cent of the pop-
ulation have PHI [29], which mainly fulfils a supplementary role in
Ireland [30]. PHI provides cover for private or semi-private acute
hospital services (many of which are delivered in public hospitals).
In many cases, PHI plans also offer partial reimbursement of some
primary care expenses (e.g., GP visits, routine dental care, physio-
therapy, etc.). Full medical card and GP visit cardholders are able
to purchase PHI (we term this ‘dual’ cover) (discussed in greater
detail in Section 2). See Appendix Table A1 for further details on
the current structure of entitlements to public healthcare services
in the Irish healthcare system.

This complex financing system results in inequities in access
to healthcare services. For example, those with full medical or GP
visit cards have been shown to have a significantly higher utili-
sation of GP care, even taking into account differences in socioe-
conomic status and health need between those with and without
medical cards [31-34]. Evidence in relation to preventive health-
care services such as influenza vaccination and cholesterol testing

191

Health policy 126 (2022) 190-196

is more mixed [33,35]. However, those with PHI are significantly
more likely to engage with cancer screening for breast and prostate
cancer [36]. While PHI does not confer any advantages in access-
ing cancer screening services, the authors of the study note that it
is possible that the higher uptake amongst those with PHI is ex-
plained by differential access to secondary care services. One of
the primary reasons for purchasing PHI is to ensure faster access
to elective hospital treatment [30,37,38], and this is supported by
evidence showing that those without PHI face much longer waiting
times for elective inpatient and outpatient care [39]. Many health-
care systems have PHI markets; ‘what is unusual in the Irish con-
text is the size of the market and the two-tier nature of the hos-
pital system where access to services can be determined by ability
to pay rather than clinical need’ [36, p.1175].

In contrast to the extensive literature documenting the impact
of these features on the utilisation of healthcare services (some of
which is summarised in the previous paragraph), there has been
little assessment of how this structure of health insurance cover
ultimately impacts population health. In this paper, we investi-
gate the extent to which type of health insurance cover is asso-
ciated with all-cause and cause-specific mortality using data from
a prospective representative survey of the population aged 50+
from the Irish Longitudinal Study on Ageing (TILDA) matched to
administrative data on death registrations. While the sample size is
smaller, we also analyse the association between health insurance
cover and amenable mortality in those aged 50-74 years of age at
death or follow-up. We hypothesise that those without a medical
card or PHI, who must pay out-of-pocket for primary and com-
munity care, and experience the longest waits for public inpatient
and outpatient hospital care, will be more likely to die prematurely
and from causes that are amenable to healthcare intervention than
those who are covered by a medical card, PHI (or both).

The paper is structured as follows. Section 2 describes the data
and methods. Section 3 presents the main empirical results. Sec-
tion 4 summarises and discusses the findings.

2. Materials and methods
2.1. Data and variables

Data from the Irish Longitudinal Study on Ageing (TILDA),
matched to administrative data collected as part of the national
death registration process, are used in this study. TILDA is a longi-
tudinal study of 8504 community-dwelling adults in Ireland aged
50 and older and their partners of any age. It is nationally repre-
sentative and contains comprehensive information on the health,
social and economic circumstances of older people. TILDA is har-
monised with other international longitudinal studies of ageing,
including the Survey of Health, Ageing and Retirement in Europe
(SHARE), the English Longitudinal Study on Ageing (ELSA) and the
US Health and Retirement Study (HRS). Three modes of data collec-
tion are used: computer-aided personal interviewing (CAPI), a self-
completion questionnaire (SCQ) and a nurse-led health assessment
(the health assessment was carried out in waves 1 and 3 only). To
date, five full waves of data collection, covering the period 2009-
2018 have been carried out.

Cause of death was identified from official death registration
records linked to TILDA. Linking was performed for all individu-
als who died between January 2010 and March 2017, resulting in
779 deaths. All diagnostic expressions contained in each death cer-
tificate were assigned an ICD-10 code, and an underlying cause of
death selected for each case in accordance with ICD rules which
defines underlying cause of death as ‘the disease or injury which
initiated the train of morbid events leading directly to death, or
the circumstances of the accident or violence which produced the
fatal injury’ [40]. Underlying causes of death were aggregated to
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four broad ICD-10 chapters to ensure that the chapters were large
enough to enable statistically robust analyses. It was also required
in order to adhere to TILDA data protection policies. Of the 779
deaths, 37.0 per cent had cancer as the underlying cause of death;
diseases of the circulatory system accounted for a further 32.9
per cent of deaths; 14.4 per cent were attributed to diseases of
the respiratory system; and the remaining 15.8 per cent of deaths
were assigned to ‘other’ causes. Respondents lost to follow up were
right-censored at the end of the follow-up-period (March 2017).
Further details on the linking protocol is contained in [41].

In addition to all-cause mortality and cause-specific mortality,
amenable mortality was analysed for the subset of respondents
aged under 75 years at death or follow-up. A number of classi-
fications of amenable causes of death have been developed over
the previous three decades (see [24,24,42] for reviews). According
to the latest 2019 OECD/Eurostat definition, amenable (or treat-
able) mortality is defined as ‘causes of death that can be mainly
avoided through timely and effective health care interventions, in-
cluding secondary prevention and treatment (i.e., after the onset
of diseases, to reduce case-fatality) [23]. Preventable mortality is
defined as ‘causes of death that can be mainly avoided through
effective public health and primary prevention interventions (i.e.,
before the onset of diseases/injuries, to reduce incidence)’ [23].
As the identification of conditions that can be treated by effective
healthcare is constantly changing, we also employ an earlier list
of amenable ICD-10 codes compiled by Nolte and McKee [43]. Re-
flecting the ambiguity over the characterisation of certain causes
of death as amenable or preventable, two lists for the each of the
OECD/Eurostat and Nolte and McKee classifications are employed;
one that assigns all deaths where 50 per cent of cases are consid-
ered amenable to the amenable cause of death (‘inclusive’ defini-
tion), and one that assigns all deaths where 50 per cent of cases
are considered amenable to non-amenable causes of death (‘con-
servative’ definition). Appendix Table A2 and the accompanying
text details the underlying causes of death and ICD-10 codes for
the two main classification lists for amenable mortality examined
in this paper. Table A3 shows that the proportion of TILDA deaths
under the age of 75 that can be considered amenable under the
various definitions ranges from 9.5 to 31.8 per cent.

Our main independent variable of interest is a variable that de-
scribes the health insurance cover of the individual. Reflecting the
mixed system of public and private financing in Irish healthcare,
we construct a four-category variable that distinguishes:

e Those with a full medical or GP visit card and private health
insurance (i.e. ‘dual cover’);

Those with a full medical or GP visit card only (i.e. ‘public
health insurance cover’);

Those with private health insurance only (i.e. ‘private health in-
surance cover’);

Those with neither a full medical card, GP visit card nor PHI
(i.e. ‘no additional cover’).

The first category (‘dual cover’) is the most comprehensive,
comprising those with both public and private health insurance.
This group can avail of free access to GP and primary care ser-
vices, heavily subsidised prescription medications, and gain faster
access to elective hospital care. The second category refers to those
with public health insurance only, while the third category refers
to those with private health insurance only. The final group has
neither public nor private health insurance and is labelled the
‘no additional cover’ group. All Irish residents are entitled to sub-
sidised prescription medicines and public hospital care, so in prac-
tice the latter two groups have a limited form of public health
insurance. These four categories represent a continuum of cover,
ranging from most comprehensive to least comprehensive. Based
on descriptive survey data for the overall adult population, these
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Table 1
Healthcare Entitlement Categories.
Aged 50+ Aged 50-74

Dual cover 16.2% 7.8%
Public health insurance cover 36.1% 27.5%
Private health insurance cover 37.0% 49.8% 92.2%
No additional cover 10.8% 15.0%
N 7714 5272

entitlement groups can be broadly ranked in terms of socioeco-
nomic status with those with PHI of higher socioeconomic status
than those without [30]. However, the ranking is not as clear-cut in
the older population where the income thresholds for medical card
eligibility are much more generous (and where all over 70 s were
granted automatic entitlement to a GP visit card in 2015). Due to
sample size constraints, for the analyses of amenable mortality, we
construct a binary variable to distinguish between the first (‘dual
cover’) and all other (less comprehensive coverage) groups. Table 1
shows how health insurance cover at TILDA baseline (i.e., 2010)
is distributed across the two samples employed in this paper (all
those aged 50+; those aged <75 years of age).

2.2. Methods

Cox proportional hazards regression models were used to esti-
mate the hazard ratios for the association between health insur-
ance cover and all-cause mortality. Respondents lost to follow-up
were right-censored at the end of the follow-up period (March
2017). We chose the ‘dual cover’ group as the reference category
as we hypothesise that this is the group with the most comprehen-
sive access to public and private healthcare services. For the analy-
ses of cause-specific and amenable mortality, a competing risk sur-
vival analysis technique was employed [44]. This technique allows
for the fact that there are competing risks to survival when ex-
amining cause-specific mortality. Individuals can survive, die from
the specific cause being examined, or die from another, competing
cause. The technique results in the estimation of a sub-distribution
hazard ratio (SHR), which is interpreted in a similar way as the
Cox hazard ratio (HR) [45]. To adjust the estimates for clustering
and stratification due to the complex multistage sampling design
of TILDA, survey weights were applied [46,47]. These weights also
accounted for systematic differences in participation amongst dif-
ferent subgroups to ensure that any estimates derived from the
sample are representative of the wider population of community-
dwelling adults aged 50+.

Both unadjusted and adjusted analyses were carried out. Table
A4 in the Appendix describes the set of variables that are used
to further adjust the unadjusted estimates for confounding. Demo-
graphic and socioeconomic characteristics were accounted for by
the inclusion of controls for sex, household location (urban, rural),
highest level of education completed (primary, second, third) and
household tenure (homeowner, renter) (as a proxy for wealth). Be-
havioural risk factors included smoking status (never, past, current)
and physical activity (number of days in previous week where
the respondent went for a walk). Finally, a comprehensive set of
health status variables were included, capturing the number of
doctor-diagnosed chronic health conditions (categorised from a list
of 14 possible conditions), the number of doctor-diagnosed car-
diovascular health conditions (categorised from a list of 10 pos-
sible conditions), depression status and polypharmacy. Depression
status is measured using the 20-item center for Epidemiological
Studies Depression Scale (CES-D). A cutoff score of 16 or higher
is used to determine clinically significant (case level) depressive
symptoms, with those scoring 8-15 displaying sub-threshold lev-
els (i.e., moderate) depression). Polypharmacy refers to those who
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Table 2
Cox Proportional Hazards Models of All-Cause Mortality (aged 50+ sample).
Unadjusted Adjusted
HR 95% CI HR 95% CI
Dual cover ref ref
Public health insurance cover 1.280** 1.101 - 1.488 1.235* 1.037 - 1.471
Private health insurance cover 1.272* 1.012 - 1.600 1.331* 1.052 - 1.683
No additional cover 2.052%** 1.440 - 2.924 1.972%++ 1.367 - 2.845
N 7714 7714

* P<0.05 ** P<0.01 *** P<0.001

The unadjusted model controls for sex and health insurance category only. The adjusted model controls for sex, health insur-
ance category, location, education, home ownership, smoking status, activity level, chronic disease status, CVD disease status,
depression and polypharmacy (see Table A4 for variable definitions).

See Table A5 for full set of adjusted results.

Table 3
Competing Risks Hazard Models of Cause-Specific Mortality (aged 50+ sample).

Cancer Heart Disease Respiratory Disease All Other Causes
SHR 95% CI SHR 95% Cl SHR 95% Cl SHR 95% CI
Dual cover ref ref ref ref
Public health insurance cover 1.349 0.973 - 1.871 0.963 0.699 - 1.326 1.041 0.635 - 1.709 1.568 0.924 - 2.660
Private health insurance cover 1.182 0.801 - 1.745 1.076 0.677 - 1.710 0.763 0.350 - 1.666 1.499 0.816 - 2.753
No additional cover 2.195%* 1.249 - 3.859 1.040 0.424 - 2.551 0.408 0.053 - 3.147 2.047 0.720 - 5.823
N 7714 7714 7714 7714
N deaths 718 718 718 718
N deaths from specified cause 266 235 103 114

* P<0.05 ** P<0.01 *** P<0.001

Results are presented for the fully adjusted models only. The adjusted model controls for sex, health insurance category, location, education, home ownership, smoking
status, activity level, chronic disease status, CVD disease status, depression and polypharmacy (see Table A4 for variable definitions)

See Table A6 for full set of adjusted results.

take 5 or more regular medications. All analyses were conducted
using Stata/MP 15.1.

3. Results
3.1. Main Results

The results of the unadjusted Cox proportional hazards regres-
sion model for all-cause mortality are presented in Table 2. Partic-
ipants with a medical/GP visit card and PHI (‘dual cover’) are re-
garded as the reference category. The ‘unadjusted’ results indicate
that in comparison with those with ‘dual cover’, all other groups
have a significantly higher risk of premature all-cause mortality. In
particular, those without a medical/GP visit card and PHI have an
increased mortality risk (HR=2.052, 95% CI: 1.440 - 2.924). Adjust-
ment for a set of covariates that have been associated with mortal-
ity risk in previous research (such as socioeconomic status, health
and health behaviours) attenuates these associations slightly, but
the broad patterns remain the same. Table A5 presents the full set
of results for the adjusted model. Male sex, renting rather than be-
ing a home owner, current and past smoking, and severe depres-
sive symptoms are also associated with an increased risk of all-
cause mortality in this cohort.

In Table 3, we present the results of the competing risks anal-
ysis of cause-specific mortality, for the fully adjusted models (see
Table A6 for the SHRs for additional covariates; unadjusted results
available on request from the authors). Cancer is the only cause of
death for which health insurance category is associated with risk
of death. Similar to all-cause mortality, those without a medical/GP
visit card or PHI had an increased risk of dying from cancer over
the eight year follow-up period (HR=2.195; 95% CI=1.249 - 3.859).

Next, we focus on those aged 50-74 at death or follow-up and
analyse the effect of health insurance on the risk of death from
an amenable cause. As the number of deaths is much smaller be-
low the age of 75 (n=242), we aggregate the three less compre-

hensive health insurance categories together (i.e., medical/GP visit
card only; PHI only; no medical/GP visit card or PHI) and assess the
risk of mortality from an amenable cause relative to those with the
most comprehensive cover (i.e., those with a medical/GP visit card
and PHI). As noted in Section 2, two classifications of amenable
mortality are used, and for each classification, the analysis distin-
guishes between a ‘conservative’ definition (when conditions for
which only 50 per cent of deaths can be considered amenable are
all regarded as non-amenable) and an ‘inclusive’ definition (when
conditions for which only 50 per cent of deaths can be considered
amenable are all regarded as amenable). Table 4 presents the re-
sults. Regardless of the definition of amenable mortality employed,
there is no statistically significant association between health in-
surance cover and risk of death from an amenable cause for those
aged less than 75, although the SHRs have wide confidence in-
tervals, reflecting the sample size. An examination of the unad-
justed models (not shown here) reveals that, consistent with ex-
pectations, those with a medical/GP visit card only, or PHI only, or
neither a medical/GP visit card nor PHI, have a significantly higher
risk of mortality from an amenable cause relative to those with the
most comprehensive cover (i.e., those with a medical/GP visit card
and PHI). However, these estimates become statistically insignifi-
cant after full adjustment for other covariates.

3.2. Robustness Checks

To examine the robustness of these results, we run a number
of additional analyses. First, for the analyses of all-cause and cause-
specific mortality, we stratify the sample by age (age 50-69 vs. age
70+). This reflects the fact that most (but not all) over 70s will
have either a medical or GP visit card, and thus it is expected that
the main results will be driven largely by those aged 50-69. The
results (in panel 1 of Table A8) suggest however that health in-
surance cover is not associated with all-cause mortality when the
sample is restricted to those aged 50-69 years of age. This pat-
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Table 4
Competing Risks Hazard Models of Amenable Mortality (aged 50-74 sample).

Health policy 126 (2022) 190-196

Eurostat/OECD (2019)

Eurostat/OECD (2019)

Nolte and McKee (201) Nolte and McKee (2011)

‘inclusive’ ‘conservative’ ‘inclusive’ ‘conservative’

SHR 95% CI SHR 95% Cl SHR 95% Cl SHR 95% Cl
Dual cover ref ref ref ref
Public health insurance cover OR 1.428 0.824 - 2.476 1.547 0.621 - 3.851 1.337 0.708 - 2.525 1.368 0.623 - 3.004
Private health insurance cover OR
No additional cover
N 5272 5272 5272 5272
N deaths 242 242 242 242
N deaths <75 considered 77 23 63 33
amenable

* P<0.05 ** P<0.01 *** P<0.001

Results are presented for the fully adjusted models only. The adjusted model controls for sex, health insurance category, location, education, home ownership, smoking
status, activity level, chronic disease status, CVD disease status, depression and polypharmacy (see Table A4 for variable definitions).

See Table A7 for full set adjusted results.

tern is repeated for the cause-specific mortality analyses (panel 1
in Table A9). These results likely reflect the fact that most (nearly
80 per cent of) deaths in the TILDA cohort occur after the age of
70, so the number of events is too small to identify robust findings
when the sample is restricted to those below the age of 70.
Second, panel 2 in Tables A8 and A9, and panel 1 in Ta-
ble A10, show the results of additional analyses where we rede-
fine the health insurance cover variable. We aggregate the dual
cover, public health insurance cover and private health insurance
cover groups into a ‘more comprehensive’ health insurance group
to examine whether the ‘no additional cover’ group differs from
all those with ‘more comprehensive’ cover in terms of all-cause,
cause-specific and amenable mortality risk. We find results that are
consistent with the main analyses reported in Tables 2, 3 and 4.
Finally, as noted in Section 1, the broader concept of avoid-
able mortality has also been used to examine the performance of
healthcare systems. While it encompasses elements of healthcare
that are not directly related to healthcare access (and health in-
surance cover), such as public health interventions, and other non-
health interventions (e.g., road safety measures), we ran an addi-
tional analysis of the effect of health insurance cover on avoidable
mortality risk (using the classification of ICD-10 codes employed by
[23]). Approximately two-thirds of deaths in the TILDA cohort can
be classified as avoidable, and the results indicate that, in compar-
ison with the ‘dual cover’ group, those with PHI have a significant
lower risk of avoidable mortality before the age of 75 (see Table
A11). Previous research in the Irish context has found that those
with PHI are more likely to avail of cancer screening services [36],
i.e., primary interventions which may prevent avoidable deaths.

4. Discussion

While an important objective of public health insurance is to
provide protection against large and unexpected health expenses,
ultimately equitable access to appropriate health care at minimal
cost is designed to improve population health. The Irish system,
with a complex mix of public and private financing of healthcare
services, offers a useful case study for an examination of the im-
pact of health insurance cover on an important aspect of popula-
tion health, i.e., mortality. This analysis, using matched data from
the Irish Longitudinal Study on Ageing and administrative death
certificates over an eight year follow-up, has shown that health
insurance cover is associated with all-cause mortality risk in the
older Irish population. Specifically, those who must pay the full
cost of GP and primary care and who do not have private health
insurance (‘no additional cover’) have a significantly higher risk
of mortality than those who receive free GP and primary care
and have private health insurance (which enables them to receive
faster access to elective hospital treatment) (the ‘dual cover’ or
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most comprehensive coverage group). Those with access to free GP
and primary care, but who do not have PHI (the ‘medical/GP visit
card only’ group), also face an elevated risk of premature mortality,
as do those who have PHI only. In sensitivity analysis where the
sample was stratified by age (under and over 70 years of age) how-
ever, the hazard ratio for ‘no additional cover’ was non-significant
in the younger sample, although this likely reflects the small num-
ber of events (deaths) that occurred before the age of 70. The main
results suggest that it is the combination of lack of PHI (which
leads to much longer waiting times for elective hospital care [39])
and a lack of a medical/GP visit card (which leads to user fees for
GP care, primary care and prescription medicines), that is associ-
ated with a higher risk of all-cause mortality in this cohort.

The results for cause-specific mortality were more ambiguous,
in part due to the small numbers of deaths for the four ICD-10
chapters examined (cancer, heart, respiratory and other cause). The
results show that those without a medical/GP card or PHI (‘no ad-
ditional cover’) have a higher risk of mortality from cancer than
those with a medical/GP visit card and PHI (‘dual cover’). This is
consistent with previous research in Ireland using TILDA that has
shown that this group, those without a medical/GP visit card and
PHI, were least likely to participate in screening for breast and
prostate cancer [36]. Deaths from cancer accounted for the major-
ity of deaths in the TILDA matched cohort [41], so it is perhaps
unsurprising that less precise estimates are observed for the other
three broad causes of death.

Finally, the research examined the determinants of deaths from
causes considered amenable to healthcare for those aged less than
75 years of age. On a positive note, the number of deaths in this
TILDA cohort that were considered amenable to healthcare inter-
vention was small - ranging from 23 deaths (9.5 per cent) us-
ing the most conservative definition adopted by Eurostat/OECD to
77 (31.8 per cent), using the most inclusive definition adopted by
Eurostat/OECD. This is consistent with broader trends across the
EU where death rates from amenable causes have been falling
steadily in recent decades, with Ireland experiencing amongst the
fastest rates of decline, although this partly reflects its high start-
ing point [17,21,42]. While the proportion of deaths that may be
considered amenable is relatively low across the various defini-
tions, the range highlights the difficulties in assigning causes of
death to the amenable category, particularly in older age. Similar
to the results for cause-specific mortality for the overall sample,
there was no association identified between health insurance cover
and amenable mortality risk, although again the sample sizes were
small and the SHRs imprecisely estimated. However, health insur-
ance is just one component of a suite of healthcare financing and
delivery structures that can reduce the risk of death from causes
considered amenable to healthcare intervention, with factors such
diagnostic and therapeutic innovation and quality of care poten-
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tially as or more important than access per se in explaining vari-
ation in amenable death rates across a population [22]. Indeed, a
recent analysis of amenable mortality in Mexico found that state-
level healthcare infrastructure, in the form of a higher density of
GPs and specialist physicians, was associated with lower rates of
amenable mortality [48].

These results need to be interpreted in the context of the vari-
ous strengths and weaknesses of this type of analysis. Any analysis
of cause-specific and amenable mortality is dependant on the ac-
curacy of the coding of cause of death on death certificates. Sys-
tematic differences in how physicians record cause of death on
death certificates and in how these causes are coded have been
well documented in previous research [41]. However, the use of
four broad ICD-10 chapters and varying definitions of amenable
mortality should mitigate these concerns to some extent for this
analysis. Ideally, a larger sample size and longer follow-up period
would be available to confirm whether health insurance has no ef-
fect on amenable or non-cancer mortality; the results for amenable
mortality in particular were imprecisely estimated with large con-
fidence intervals. This analysis cannot make any inferences about
the causality of the associations uncovered. While a comprehen-
sive set of demographic, socioeconomic and health status vari-
ables have been included in the fully adjusted models, it is still
possible that there are further unobserved factors associated with
lack of insurance that explain the associations identified. Further-
more, insurance cover is measured at baseline and therefore sub-
sequent movements between the different insurance categories are
not taken into account. Future work should investigate whether
there is a dose-response relationship between insurance cover and
mortality risk in this cohort.

In terms of strengths, the availability of linked survey-
administrative data for a nationally representative cohort of the
community-dwelling population aged 50+ allowed for an exami-
nation of cause-specific and amenable, as well as all-cause mor-
tality. In addition, the rich characterisation of this cohort in terms
of demographic, socioeconomic and health characteristics allowed
us to adjust our estimates for a variety of important confounders.
The interaction between public and private financing in the Irish
healthcare system also allowed us to examine the complex ways
in which differential access to GP, primary and secondary care ser-
vices in the Irish system impact on mortality risk. This provided
evidence for a country other than the US, which has been the fo-
cus of much of the existing research literature, and for a country
that is contemplating reforms to its financing and delivery struc-
tures in order to move towards a system of universal healthcare.

5. Conclusions and policy implications

In this paper, we investigated the extent to which type of health
insurance cover is associated with all-cause, cause-specific, and
amenable mortality using data on a representative survey of the
population aged 50+ from the Irish Longitudinal Study on Ageing
(TILDA) matched to administrative data on death registrations. The
results show that those without public or private health insurance
have a higher risk of all-cause and cancer mortality, but there is
no evidence that type of health insurance cover affects mortality
risk from causes that are considered amenable to healthcare in-
tervention, although caution must be exercised in drawing conclu-
sions from the analyses of amenable mortality due to small sam-
ple sizes. For all-cause and cancer mortality, those who must pay
the full cost of GP and primary care and who do not have pri-
vate health insurance (‘no additional cover’) have a significantly
higher risk of mortality than those who receive free GP and pri-
mary care and have private health insurance (which enables them
to receive faster access to elective hospital treatment) (the ‘dual
cover’ or most comprehensive coverage group). This suggests that
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it is the combination of lack of PHI (which leads to much longer
waiting times for elective hospital care [36]) and a lack of a med-
ical/GP visit card (which leads to user fees for GP care, primary
care and prescription medicines), that is associated with a higher
risk of all-cause and cancer mortality in this cohort.

The results in this paper highlight the key role that timely ac-
cess to hospital outpatient and inpatient care, in addition to free
GP and primary care, plays in supporting population health. While
the 2017 ‘Slaintecare’ reform plan proposed the extension of free
GP care to the entire population (on a phased basis, by 500,000
people per year over the first five years) [49], at present just over
40 per cent of the population have such access [28]. Slaintecare
also proposed a target waiting time of 10 weeks for outpatient ap-
pointments and 12 weeks for day and in-patient treatment [49].
However, waiting lists and times for public hospital care have con-
tinued to increase in excess of these targets (and have been exac-
erbated by restrictions on activity during the COVID-19 pandemic)
[50]. Without further progress in extending universal primary care,
and reductions in waiting lists and times, inequities in premature
mortality across health insurance coverage groups are likely to per-
sist.
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