
Health policy 126 (2022) 190–196 

Contents lists available at ScienceDirect 

Health policy 

journal homepage: www.elsevier.com/locate/healthpol 

Public health insurance and mortality in the older population: 

Evidence from the Irish Longitudinal Study on Ageing 

Anne Nolan 

a , b , ∗, Peter May 

b , c , Soraya Matthews b , c , Charles Normand 

c , Rose Anne Kenny 

b , 
Mark Ward 

b 

a Economic and Social Research Institute, Dublin, Ireland 
b The Irish Longitudinal Study on Ageing (TILDA), Trinity College, Dublin, Ireland 
c Centre for Health Policy and Management, Trinity College, Dublin, Ireland 

a r t i c l e i n f o 

Article history: 

Received 5 November 2021 

Revised 7 January 2022 

Accepted 28 January 2022 

Keywords: 

Public health insurance 

All-cause mortality 

Cause-specific mortality 

Amenable mortality 

Ageing 

a b s t r a c t 

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. 
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. Introduction 

Most developed countries provide publicly-financed insurance 

or many health services for their populations although there is 

onsiderable variation across countries in the types of services 

overed, eligible population groups and whether co-payments are 

evied [1] . Worldwide, there is an increasing focus on developing 

ealth financing systems that support universal healthcare [2] , and 

ajor expansions in public health insurance cover have taken place 

ecently in countries such as the United States (US) and China, 

mongst others [3–5] . In Ireland the ‘Sláintecare’ reform proposals, 

greed by an all-party parliamentary committee in 2017, propose 

he introduction of universal healthcare, funded largely by general 

axation, over a ten-year period [ 6 , 7 ]. While an important objective

f public health insurance is to provide financial protection against 

arge and unexpected healthcare expenses, public health insurance 

s designed to ensure equitable access to appropriate healthcare at 

inimal cost, thereby improving population health. Nonetheless, 
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here is still considerable uncertainty about the role of public (and 

rivate) health insurance in improving population health [ 4 , 8 ]. 

One of the most definitive ways of assessing health outcomes 

s to examine mortality, including trends over time and differences 

etween and within population groups [ 4 , 9 ]. Much of the exist- 

ng evidence in this area originates from the US, where the ev- 

dence points to a protective effect of public and private health 

nsurance on survival [10–15] . Using similar data and methods to 

hose employed in this paper, McWilliams et al. [12] compared 

ortality over an eight year follow-up period amongst respon- 

ents to the US Health and Retirement Survey (HRS) who were 

rivately insured and those who were uninsured. They found that 

ortality risk was significantly greater for uninsured adults than 

nsured adults in unadjusted and adjusted analyses (a similar find- 

ng was reported by Baker et al. [10] ). A related literature has 

sed expansions in public health insurance in the US to iden- 

ify the effect of public health insurance on mortality [4] . For ex- 

mple, Miller et al. [13] used state-level variation in the adop- 

ion of the Affordable Care Act (ACA) to examine the impact of 

ublic health insurance on mortality. They found that amongst 

he population aged 55–64 years of age, mortality declined in 

he first year of the ACA expansion and continued to decline 

https://doi.org/10.1016/j.healthpol.2022.01.014
http://www.ScienceDirect.com
http://www.elsevier.com/locate/healthpol
http://crossmark.crossref.org/dialog/?doi=10.1016/j.healthpol.2022.01.014&domain=pdf
mailto:anne.nolan@esri.ie
https://doi.org/10.1016/j.healthpol.2022.01.014
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at an increasing rate) for three years thereafter, suggesting that 

rolonged exposure to Medicaid (the public health insurance for 

ow income individuals in the US) resulted in increasing health 

mprovements. 

A related area of research considers the role of health insurance 

n reducing deaths from causes that may be considered ‘amenable’ 

o healthcare intervention. The concept of amenable or treatable 

ortality, first developed by Rutstein et al. [16] , refers to deaths 

hat can be avoided with timely and effective health care, includ- 

ng secondary prevention and treatment (i.e., after the onset of dis- 

ase). These concepts are now used by several governments and 

nternational organisations as indicators of health system perfor- 

ance [ 17 , 18 ]. Deaths are considered to be amenable to high qual-

ty 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 

or the fact that as life expectancy increases, life-saving health- 

are interventions are increasingly applied at higher ages) [19] . It 

lso takes into account the fact that co-morbidity increases with 

lder age and hence assignation of a single underlying cause of 

eath becomes more uncertain at older ages [ 20 , 21 ]. While insur-

nce and access to healthcare is just one aspect of effective health- 

are financing and delivery, there is evidence that the presence 

f health insurance is associated with lower amenable death rates 

 10–13 , 15 , 22 ]. The broader concept of avoidable mortality includes

lso deaths from preventable causes, i.e., causes of death that can 

e mainly prevented through effective public health and primary 

revention interventions (i.e., before the onset of disease) [ 9 , 23 ]. 

ome of these causes are outside the control of health systems 

e.g., appropriate road safety measures can reduce road traffic acci- 

ents), and in general therefore the narrower concept of amenable 

ortality is used to assess health system performance [24] . 

The Irish healthcare system offers a useful case study for as- 

essing the impact of health insurance on all-cause, cause-specific, 

nd amenable mortality. In 2019, per capita health expenditure in 

reland was €3576 per annum (the EU-27 average was €2572 per 

nnum) [25] . The majority (75 per cent) of Irish healthcare ser- 

ices were financed by general taxation, with private health in- 

urance (PHI) payments and out-of-pocket payments by individuals 

ccounting for the remainder (at 14 and 12 per cent respectively) 

26] . While this mix between financing sources is similar to that in 

ther European countries [25] , Ireland is the only European health 

ystem that does not offer universal cover of primary care [ 1 , 27 ].

hile all Irish residents are entitled to free or subsidised public 

ospital services and prescription medicines, free GP, primary and 

ommunity care (a ‘full medical card’) is granted to those on the 

owest incomes only, and free GP care (a ‘GP visit card’) is granted 

o those on low (but not the lowest incomes) and to those aged 

0 + and under 6 only. The latter groups account for just over 43 

er cent of the population [28] . Currently 46 per cent of the pop-

lation have PHI [29] , which mainly fulfils a supplementary role in 

reland [30] . PHI provides cover for private or semi-private acute 

ospital services (many of which are delivered in public hospitals). 

n many cases, PHI plans also offer partial reimbursement of some 

rimary care expenses (e.g., GP visits, routine dental care, physio- 

herapy, etc.). Full medical card and GP visit cardholders are able 

o purchase PHI (we term this ‘dual’ cover) (discussed in greater 

etail in Section 2). See Appendix Table A1 for further details on 

he current structure of entitlements to public healthcare services 

n the Irish healthcare system. 

This complex financing system results in inequities in access 

o healthcare services. For example, those with full medical or GP 

isit cards have been shown to have a significantly higher utili- 

ation of GP care, even taking into account differences in socioe- 

onomic status and health need between those with and without 

edical cards [31–34] . Evidence in relation to preventive health- 

are services such as influenza vaccination and cholesterol testing 
191 
s more mixed [ 33 , 35 ]. However, those with PHI are significantly

ore likely to engage with cancer screening for breast and prostate 

ancer [36] . While PHI does not confer any advantages in access- 

ng cancer screening services, the authors of the study note that it 

s possible that the higher uptake amongst those with PHI is ex- 

lained by differential access to secondary care services. One of 

he primary reasons for purchasing PHI is to ensure faster access 

o elective hospital treatment [ 30 , 37 , 38 ], and this is supported by

vidence showing that those without PHI face much longer waiting 

imes for elective inpatient and outpatient care [39] . Many health- 

are systems have PHI markets; ‘what is unusual in the Irish con- 

ext is the size of the market and the two-tier nature of the hos- 

ital system where access to services can be determined by ability 

o pay rather than clinical need’ [36, p.1175]. 

In contrast to the extensive literature documenting the impact 

f these features on the utilisation of healthcare services (some of 

hich is summarised in the previous paragraph), there has been 

ittle assessment of how this structure of health insurance cover 

ltimately impacts population health. In this paper, we investi- 

ate the extent to which type of health insurance cover is asso- 

iated with all-cause and cause-specific mortality using data from 

 prospective representative survey of the population aged 50 + 

rom the Irish Longitudinal Study on Ageing (TILDA) matched to 

dministrative data on death registrations. While the sample size is 

maller, we also analyse the association between health insurance 

over and amenable mortality in those aged 50–74 years of age at 

eath or follow-up. We hypothesise that those without a medical 

ard or PHI, who must pay out-of-pocket for primary and com- 

unity care, and experience the longest waits for public inpatient 

nd outpatient hospital care, will be more likely to die prematurely 

nd from causes that are amenable to healthcare intervention than 

hose who are covered by a medical card, PHI (or both). 

The paper is structured as follows. Section 2 describes the data 

nd methods. Section 3 presents the main empirical results. Sec- 

ion 4 summarises and discusses the findings. 

. Materials and methods 

.1. Data and variables 

Data from the Irish Longitudinal Study on Ageing (TILDA), 

atched to administrative data collected as part of the national 

eath registration process, are used in this study. TILDA is a longi- 

udinal study of 8504 community-dwelling adults in Ireland aged 

0 and older and their partners of any age. It is nationally repre- 

entative and contains comprehensive information on the health, 

ocial and economic circumstances of older people. TILDA is har- 

onised with other international longitudinal studies of ageing, 

ncluding the Survey of Health, Ageing and Retirement in Europe 

SHARE), the English Longitudinal Study on Ageing (ELSA) and the 

S Health and Retirement Study (HRS). Three modes of data collec- 

ion are used: computer-aided personal interviewing (CAPI), a self- 

ompletion questionnaire (SCQ) and a nurse-led health assessment 

the health assessment was carried out in waves 1 and 3 only). To 

ate, five full waves of data collection, covering the period 2009–

018 have been carried out. 

Cause of death was identified from official death registration 

ecords linked to TILDA. Linking was performed for all individu- 

ls who died between January 2010 and March 2017, resulting in 

79 deaths. All diagnostic expressions contained in each death cer- 

ificate were assigned an ICD-10 code, and an underlying cause of 

eath selected for each case in accordance with ICD rules which 

efines underlying cause of death as ‘the disease or injury which 

nitiated the train of morbid events leading directly to death, or 

he circumstances of the accident or violence which produced the 

atal injury’ [40] . Underlying causes of death were aggregated to 
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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% 

92.2% Private health insurance cover 37.0% 49.8% 

No additional cover 10.8% 15.0% 

N 7714 5272 
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our broad ICD-10 chapters to ensure that the chapters were large 

nough to enable statistically robust analyses. It was also required 

n order to adhere to TILDA data protection policies. Of the 779 

eaths, 37.0 per cent had cancer as the underlying cause of death; 

iseases of the circulatory system accounted for a further 32.9 

er cent of deaths; 14.4 per cent were attributed to diseases of 

he respiratory system; and the remaining 15.8 per cent of deaths 

ere assigned to ‘other’ causes. Respondents lost to follow up were 

ight-censored at the end of the follow-up-period (March 2017). 

urther details on the linking protocol is contained in [41] . 

In addition to all-cause mortality and cause-specific mortality, 

menable mortality was analysed for the subset of respondents 

ged under 75 years at death or follow-up. A number of classi- 

cations of amenable causes of death have been developed over 

he previous three decades (see [ 24 , 24 , 42 ] for reviews). According

o the latest 2019 OECD/Eurostat definition, amenable (or treat- 

ble) mortality is defined as ‘causes of death that can be mainly 

voided through timely and effective health care interventions, in- 

luding secondary prevention and treatment (i.e., after the onset 

f diseases, to reduce case-fatality)’ [23] . Preventable mortality is 

efined as ‘causes of death that can be mainly avoided through 

ffective public health and primary prevention interventions (i.e., 

efore the onset of diseases/injuries, to reduce incidence)’ [23] . 

s the identification of conditions that can be treated by effective 

ealthcare is constantly changing, we also employ an earlier list 

f amenable ICD-10 codes compiled by Nolte and McKee [43] . Re- 

ecting the ambiguity over the characterisation of certain causes 

f death as amenable or preventable, two lists for the each of the 

ECD/Eurostat and Nolte and McKee classifications are employed; 

ne that assigns all deaths where 50 per cent of cases are consid- 

red amenable to the amenable cause of death (‘inclusive’ defini- 

ion), and one that assigns all deaths where 50 per cent of cases 

re considered amenable to non-amenable causes of death (‘con- 

ervative’ definition). Appendix Table A2 and the accompanying 

ext details the underlying causes of death and ICD-10 codes for 

he two main classification lists for amenable mortality examined 

n this paper. Table A3 shows that the proportion of TILDA deaths 

nder the age of 75 that can be considered amenable under the 

arious definitions ranges from 9.5 to 31.8 per cent. 

Our main independent variable of interest is a variable that de- 

cribes the health insurance cover of the individual. Reflecting the 

ixed system of public and private financing in Irish healthcare, 

e construct a four-category variable that distinguishes: 

• 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, 

omprising those with both public and private health insurance. 

his group can avail of free access to GP and primary care ser- 

ices, heavily subsidised prescription medications, and gain faster 

ccess to elective hospital care. The second category refers to those 

ith public health insurance only, while the third category refers 

o those with private health insurance only. The final group has 

either public nor private health insurance and is labelled the 

no additional cover’ group. All Irish residents are entitled to sub- 

idised prescription medicines and public hospital care, so in prac- 

ice the latter two groups have a limited form of public health 

nsurance. These four categories represent a continuum of cover, 

anging from most comprehensive to least comprehensive. Based 

n descriptive survey data for the overall adult population, these 
192 
ntitlement groups can be broadly ranked in terms of socioeco- 

omic status with those with PHI of higher socioeconomic status 

han those without [30] . However, the ranking is not as clear-cut in 

he older population where the income thresholds for medical card 

ligibility are much more generous (and where all over 70 s were 

ranted automatic entitlement to a GP visit card in 2015). Due to 

ample size constraints, for the analyses of amenable mortality, we 

onstruct a binary variable to distinguish between the first (‘dual 

over’) and all other (less comprehensive coverage) groups. Table 1 

hows how health insurance cover at TILDA baseline (i.e., 2010) 

s distributed across the two samples employed in this paper (all 

hose aged 50 + ; those aged < 75 years of age). 

.2. Methods 

Cox proportional hazards regression models were used to esti- 

ate the hazard ratios for the association between health insur- 

nce cover and all-cause mortality. Respondents lost to follow-up 

ere right-censored at the end of the follow-up period (March 

017). We chose the ‘dual cover’ group as the reference category 

s we hypothesise that this is the group with the most comprehen- 

ive access to public and private healthcare services. For the analy- 

es of cause-specific and amenable mortality, a competing risk sur- 

ival analysis technique was employed [44] . This technique allows 

or the fact that there are competing risks to survival when ex- 

mining cause-specific mortality. Individuals can survive, die from 

he specific cause being examined, or die from another, competing 

ause. The technique results in the estimation of a sub-distribution 

azard ratio (SHR), which is interpreted in a similar way as the 

ox hazard ratio (HR) [45] . To adjust the estimates for clustering 

nd stratification due to the complex multistage sampling design 

f TILDA, survey weights were applied [ 46 , 47 ]. These weights also 

ccounted for systematic differences in participation amongst dif- 

erent subgroups to ensure that any estimates derived from the 

ample are representative of the wider population of community- 

welling adults aged 50 + . 

Both unadjusted and adjusted analyses were carried out. Table 

4 in the Appendix describes the set of variables that are used 

o further adjust the unadjusted estimates for confounding. Demo- 

raphic and socioeconomic characteristics were accounted for by 

he inclusion of controls for sex, household location (urban, rural), 

ighest level of education completed (primary, second, third) and 

ousehold tenure (homeowner, renter) (as a proxy for wealth). Be- 

avioural risk factors included smoking status (never, past, current) 

nd physical activity (number of days in previous week where 

he respondent went for a walk). Finally, a comprehensive set of 

ealth status variables were included, capturing the number of 

octor-diagnosed chronic health conditions (categorised from a list 

f 14 possible conditions), the number of doctor-diagnosed car- 

iovascular health conditions (categorised from a list of 10 pos- 

ible conditions), depression status and polypharmacy. Depression 

tatus is measured using the 20-item center for Epidemiological 

tudies Depression Scale (CES-D). A cutoff score of 16 or higher 

s used to determine clinically significant (case level) depressive 

ymptoms, with those scoring 8–15 displaying sub-threshold lev- 

ls (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% CI SHR 95% CI 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. 
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ake 5 or more regular medications. All analyses were conducted 

sing Stata/MP 15.1. 

. Results 

.1. Main Results 

The results of the unadjusted Cox proportional hazards regres- 

ion model for all-cause mortality are presented in Table 2 . Partic- 

pants with a medical/GP visit card and PHI (‘dual cover’) are re- 

arded as the reference category. The ‘unadjusted’ results indicate 

hat in comparison with those with ‘dual cover’, all other groups 

ave a significantly higher risk of premature all-cause mortality. In 

articular, those without a medical/GP visit card and PHI have an 

ncreased mortality risk (HR = 2.052, 95% CI: 1.440 – 2.924). Adjust- 

ent for a set of covariates that have been associated with mortal- 

ty risk in previous research (such as socioeconomic status, health 

nd health behaviours) attenuates these associations slightly, but 

he broad patterns remain the same. Table A5 presents the full set 

f results for the adjusted model. Male sex, renting rather than be- 

ng a home owner, current and past smoking, and severe depres- 

ive symptoms are also associated with an increased risk of all- 

ause mortality in this cohort. 

In Table 3 , we present the results of the competing risks anal- 

sis of cause-specific mortality, for the fully adjusted models (see 

able A6 for the SHRs for additional covariates; unadjusted results 

vailable on request from the authors). Cancer is the only cause of 

eath for which health insurance category is associated with risk 

f death. Similar to all-cause mortality, those without a medical/GP 

isit card or PHI had an increased risk of dying from cancer over 

he 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 

nalyse the effect of health insurance on the risk of death from 

n amenable cause. As the number of deaths is much smaller be- 

ow the age of 75 (n = 242), we aggregate the three less compre-
193 
ensive health insurance categories together (i.e., medical/GP visit 

ard only; PHI only; no medical/GP visit card or PHI) and assess the 

isk of mortality from an amenable cause relative to those with the 

ost comprehensive cover (i.e., those with a medical/GP visit card 

nd PHI). As noted in Section 2, two classifications of amenable 

ortality are used, and for each classification, the analysis distin- 

uishes between a ‘conservative’ definition (when conditions for 

hich only 50 per cent of deaths can be considered amenable are 

ll regarded as non-amenable) and an ‘inclusive’ definition (when 

onditions for which only 50 per cent of deaths can be considered 

menable are all regarded as amenable). Table 4 presents the re- 

ults. Regardless of the definition of amenable mortality employed, 

here is no statistically significant association between health in- 

urance cover and risk of death from an amenable cause for those 

ged less than 75, although the SHRs have wide confidence in- 

ervals, reflecting the sample size. An examination of the unad- 

usted models (not shown here) reveals that, consistent with ex- 

ectations, those with a medical/GP visit card only, or PHI only, or 

either a medical/GP visit card nor PHI, have a significantly higher 

isk of mortality from an amenable cause relative to those with the 

ost comprehensive cover (i.e., those with a medical/GP visit card 

nd PHI). However, these estimates become statistically insignifi- 

ant after full adjustment for other covariates. 

.2. Robustness Checks 

To examine the robustness of these results, we run a number 

f additional analyses. First, for the analyses of all-cause and cause- 

pecific mortality, we stratify the sample by age (age 50–69 vs. age 

0 + ). This reflects the fact that most (but not all) over 70s will

ave either a medical or GP visit card, and thus it is expected that 

he main results will be driven largely by those aged 50–69. The 

esults (in panel 1 of Table A8) suggest however that health in- 

urance cover is not associated with all-cause mortality when the 

ample 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). 

Eurostat/OECD (2019) 

‘inclusive’ 

Eurostat/OECD (2019) 

‘conservative’ 

Nolte and McKee (201) 

‘inclusive’ 

Nolte and McKee (2011) 

‘conservative’ 

SHR 95% CI SHR 95% CI SHR 95% CI SHR 95% CI 

Dual cover ref ref ref ref 

Public health insurance cover OR 

Private health insurance cover OR 

No additional cover 

1.428 0.824 – 2.476 1.547 0.621 – 3.851 1.337 0.708 – 2.525 1.368 0.623 – 3.004 

N 5272 5272 5272 5272 

N deaths 242 242 242 242 

N deaths < 75 considered 

amenable 

77 23 63 33 

∗ 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. 
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ern is repeated for the cause-specific mortality analyses (panel 1 

n Table A9). These results likely reflect the fact that most (nearly 

0 per cent of) deaths in the TILDA cohort occur after the age of 

0, so the number of events is too small to identify robust findings 

hen the sample is restricted to those below the age of 70. 

Second, panel 2 in Tables A8 and A9, and panel 1 in Ta- 

le A10, show the results of additional analyses where we rede- 

ne the health insurance cover variable. We aggregate the dual 

over, public health insurance cover and private health insurance 

over groups into a ‘more comprehensive’ health insurance group 

o examine whether the ‘no additional cover’ group differs from 

ll those with ‘more comprehensive’ cover in terms of all-cause, 

ause-specific and amenable mortality risk. We find results that are 

onsistent with the main analyses reported in Tables 2 , 3 and 4 . 

Finally, as noted in Section 1, the broader concept of avoid- 

ble mortality has also been used to examine the performance of 

ealthcare systems. While it encompasses elements of healthcare 

hat are not directly related to healthcare access (and health in- 

urance cover), such as public health interventions, and other non- 

ealth interventions (e.g., road safety measures), we ran an addi- 

ional analysis of the effect of health insurance cover on avoidable 

ortality risk (using the classification of ICD-10 codes employed by 

23] ). Approximately two-thirds of deaths in the TILDA cohort can 

e classified as avoidable, and the results indicate that, in compar- 

son with the ‘dual cover’ group, those with PHI have a significant 

ower risk of avoidable mortality before the age of 75 (see Table 

11). Previous research in the Irish context has found that those 

ith PHI are more likely to avail of cancer screening services [36] , 

.e., primary interventions which may prevent avoidable deaths. 

. Discussion 

While an important objective of public health insurance is to 

rovide protection against large and unexpected health expenses, 

ltimately equitable access to appropriate health care at minimal 

ost is designed to improve population health. The Irish system, 

ith a complex mix of public and private financing of healthcare 

ervices, offers a useful case study for an examination of the im- 

act of health insurance cover on an important aspect of popula- 

ion health, i.e., mortality. This analysis, using matched data from 

he Irish Longitudinal Study on Ageing and administrative death 

ertificates over an eight year follow-up, has shown that health 

nsurance cover is associated with all-cause mortality risk in the 

lder Irish population. Specifically, those who must pay the full 

ost of GP and primary care and who do not have private health 

nsurance (‘no additional cover’) have a significantly higher risk 

f mortality than those who receive free GP and primary care 

nd have private health insurance (which enables them to receive 

aster access to elective hospital treatment) (the ‘dual cover’ or 
194 
ost comprehensive coverage group). Those with access to free GP 

nd primary care, but who do not have PHI (the ‘medical/GP visit 

ard only’ group), also face an elevated risk of premature mortality, 

s do those who have PHI only. In sensitivity analysis where the 

ample was stratified by age (under and over 70 years of age) how- 

ver, the hazard ratio for ‘no additional cover’ was non-significant 

n the younger sample, although this likely reflects the small num- 

er of events (deaths) that occurred before the age of 70. The main 

esults suggest that it is the combination of lack of PHI (which 

eads to much longer waiting times for elective hospital care [39] ) 

nd a lack of a medical/GP visit card (which leads to user fees for 

P care, primary care and prescription medicines), that is associ- 

ted with a higher risk of all-cause mortality in this cohort. 

The results for cause-specific mortality were more ambiguous, 

n part due to the small numbers of deaths for the four ICD-10 

hapters examined (cancer, heart, respiratory and other cause). The 

esults show that those without a medical/GP card or PHI (‘no ad- 

itional cover’) have a higher risk of mortality from cancer than 

hose with a medical/GP visit card and PHI (‘dual cover’). This is 

onsistent with previous research in Ireland using TILDA that has 

hown that this group, those without a medical/GP visit card and 

HI, were least likely to participate in screening for breast and 

rostate cancer [36] . Deaths from cancer accounted for the major- 

ty of deaths in the TILDA matched cohort [41] , so it is perhaps

nsurprising that less precise estimates are observed for the other 

hree broad causes of death. 

Finally, the research examined the determinants of deaths from 

auses considered amenable to healthcare for those aged less than 

5 years of age. On a positive note, the number of deaths in this 

ILDA cohort that were considered amenable to healthcare inter- 

ention was small – ranging from 23 deaths (9.5 per cent) us- 

ng the most conservative definition adopted by Eurostat/OECD to 

7 (31.8 per cent), using the most inclusive definition adopted by 

urostat/OECD. This is consistent with broader trends across the 

U where death rates from amenable causes have been falling 

teadily in recent decades, with Ireland experiencing amongst the 

astest rates of decline, although this partly reflects its high start- 

ng point [ 17 , 21 , 42 ]. While the proportion of deaths that may be

onsidered amenable is relatively low across the various defini- 

ions, the range highlights the difficulties in assigning causes of 

eath to the amenable category, particularly in older age. Similar 

o the results for cause-specific mortality for the overall sample, 

here was no association identified between health insurance cover 

nd amenable mortality risk, although again the sample sizes were 

mall and the SHRs imprecisely estimated. However, health insur- 

nce is just one component of a suite of healthcare financing and 

elivery structures that can reduce the risk of death from causes 

onsidered amenable to healthcare intervention, with factors such 

iagnostic and therapeutic innovation and quality of care poten- 
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ially as or more important than access per se in explaining vari- 

tion in amenable death rates across a population [22] . Indeed, a 

ecent analysis of amenable mortality in Mexico found that state- 

evel healthcare infrastructure, in the form of a higher density of 

Ps and specialist physicians, was associated with lower rates of 

menable mortality [48] . 

These results need to be interpreted in the context of the vari- 

us strengths and weaknesses of this type of analysis. Any analysis 

f cause-specific and amenable mortality is dependant on the ac- 

uracy of the coding of cause of death on death certificates. Sys- 

ematic differences in how physicians record cause of death on 

eath certificates and in how these causes are coded have been 

ell documented in previous research [41] . However, the use of 

our broad ICD-10 chapters and varying definitions of amenable 

ortality should mitigate these concerns to some extent for this 

nalysis. Ideally, a larger sample size and longer follow-up period 

ould be available to confirm whether health insurance has no ef- 

ect on amenable or non-cancer mortality; the results for amenable 

ortality in particular were imprecisely estimated with large con- 

dence intervals. This analysis cannot make any inferences about 

he causality of the associations uncovered. While a comprehen- 

ive set of demographic, socioeconomic and health status vari- 

bles have been included in the fully adjusted models, it is still 

ossible that there are further unobserved factors associated with 

ack of insurance that explain the associations identified. Further- 

ore, insurance cover is measured at baseline and therefore sub- 

equent movements between the different insurance categories are 

ot taken into account. Future work should investigate whether 

here is a dose-response relationship between insurance cover and 

ortality risk in this cohort. 

In terms of strengths, the availability of linked survey- 

dministrative data for a nationally representative cohort of the 

ommunity-dwelling population aged 50 + allowed for an exami- 

ation of cause-specific and amenable, as well as all-cause mor- 

ality. In addition, the rich characterisation of this cohort in terms 

f demographic, socioeconomic and health characteristics allowed 

s to adjust our estimates for a variety of important confounders. 

he interaction between public and private financing in the Irish 

ealthcare system also allowed us to examine the complex ways 

n which differential access to GP, primary and secondary care ser- 

ices in the Irish system impact on mortality risk. This provided 

vidence for a country other than the US, which has been the fo- 

us of much of the existing research literature, and for a country 

hat is contemplating reforms to its financing and delivery struc- 

ures in order to move towards a system of universal healthcare. 

. Conclusions and policy implications 

In this paper, we investigated the extent to which type of health 

nsurance cover is associated with all-cause, cause-specific, and 

menable mortality using data on a representative survey of the 

opulation aged 50 + from the Irish Longitudinal Study on Ageing 

TILDA) matched to administrative data on death registrations. The 

esults show that those without public or private health insurance 

ave a higher risk of all-cause and cancer mortality, but there is 

o evidence that type of health insurance cover affects mortality 

isk from causes that are considered amenable to healthcare in- 

ervention, although caution must be exercised in drawing conclu- 

ions from the analyses of amenable mortality due to small sam- 

le sizes. For all-cause and cancer mortality, those who must pay 

he full cost of GP and primary care and who do not have pri-

ate health insurance (‘no additional cover’) have a significantly 

igher risk of mortality than those who receive free GP and pri- 

ary care and have private health insurance (which enables them 

o receive faster access to elective hospital treatment) (the ‘dual 

over’ or most comprehensive coverage group). This suggests that 
195 
t is the combination of lack of PHI (which leads to much longer 

aiting times for elective hospital care [36] ) and a lack of a med- 

cal/GP visit card (which leads to user fees for GP care, primary 

are and prescription medicines), that is associated with a higher 

isk of all-cause and cancer mortality in this cohort. 

The results in this paper highlight the key role that timely ac- 

ess to hospital outpatient and inpatient care, in addition to free 

P and primary care, plays in supporting population health. While 

he 2017 ‘Slaintecare’ reform plan proposed the extension of free 

P care to the entire population (on a phased basis, by 50 0,0 0 0

eople per year over the first five years) [49] , at present just over 

0 per cent of the population have such access [28] . Sláintecare 

lso proposed a target waiting time of 10 weeks for outpatient ap- 

ointments and 12 weeks for day and in-patient treatment [49] . 

owever, waiting lists and times for public hospital care have con- 

inued to increase in excess of these targets (and have been exac- 

rbated by restrictions on activity during the COVID-19 pandemic) 

50] . Without further progress in extending universal primary care, 

nd reductions in waiting lists and times, inequities in premature 

ortality across health insurance coverage groups are likely to per- 

ist. 
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