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Summary

Socio-economic status impacts health throughout the lifecycle. It does this
by affecting income, accommodation, access to education and skills, and
access to healthcare. This mediates the phenotypic expression of disease
and the trajectory of disease progression. When planning services at local,
regional and national levels, it is important to account for the potential effect

of inequality.

The work for this thesis was completed in a busy urban hospital with a
catchment area of 250,000 people spread across 74 electoral districts.
There were 106,586 episodes of care evaluated from the period 2002-2016.
Aggregated, anonymised, routinely collected clinical and administrative data
was used to classify patients according to major disease category, acute
illness severity, co-morbidity score, disability status, sepsis status, and

electoral division of residence.

Given that admission and readmission rates to hospitals are count statistics,
Poisson regression modelling was undertaken to examine the relationships
between socio-economic status and multi-morbidity, and to compare the
relative impact of the SAHRU and POBAL HP deprivation indices in terms of
explaining the effect of electoral divisional social class on hospital admission

and readmission rates.

The analysis of the socio-economic status and multi-morbidity indicated that
admissions from the low socio-economic group cohort were a decade younger
(62.6 years versus 71.4 years) at the time of presentation. The number of
co-morbidities was equivalent between the two groups, but the

disadvantaged were more likely to have a respiratory diagnosis or diabetes.

There was poor agreement between the SAHRU and POBAL HP Deprivation
instruments, with an overall classification agreement of 46% for data derived
from the 2006 census and 42% for the 2011 census. The SAHRU deprivation
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instrument classified 66% and 55% of the subjects studied into the highest
deprivation quintile for 2006 and 2011, respectively. In contrast, POBAL HP
mapped 32% and 24% into the highest deprivation quintile for 2006 and
2011, respectively. The admission incidence rate was significantly predicted
by the area deprivation status in the multiple variable models adjusted for
the other predictive variables of acute illness severity, chronic disabling
disease score, Charlson co-morbidity index and sepsis status. Utilising
SAHRU deprivation rankings, the Poisson Regression returned an incremental
rate ratio for deprivation of 1.48 (95% Confidence interval 1.47, 1.49) using
2006 census data and an IRR of 1.47 (95% confidence interval 1,46,1.48)
using 2011 data. Modelling with POBAL HP Deprivation index data resulted in
an IRR of 1.28 (95% Confidence interval 1.27,1.28) for the census 2006 and
an IRR of 1.26 (95% Confidence interval 1.25,1.26) using 2011 data. The

same relationship was shown when readmission rates were examined.

Deprivation influences incidence rates for hospital admission and
readmission. The classical SAHRU deprivation instrument seems to
approximate population risk more powerfully. Earlier census data model are
more powerful, suggesting a long latency between social circumstances and

the ultimate expression of acute emergency hospital admission
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Chapter 1. Introduction
1.1. Acute Medicine

Acute medicine is best defined as that part of hospital medicine concerned
with the immediate and early specialist management of adult patients
suffering from a wide range of medical conditions requiring urgent or

emergency care (Langlands et al., 2009).

The Acute Medical Unit (AMU) is as much a philosophy of care as it is a
physical entity. Prior to the move towards AMUs, it was not uncommon for
patients to be admitted and dispersed widely around the hospital with little
regard for the coordination of investigations or therapy. A further criticism
related to the relative ratio of responsibility placed on the shoulders of junior
doctors in training. A body of evidence began to emerge indicating that the
consequences of the inefficiencies described resulted in longer hospital stays
(Liew et al., 2003) and an increase in direct patient risks such as medical
error, complications and avoidable death (Sprivulis et al., 2006). Thus, Acute
Medicine developed in the United Kingdom because of changes in the
demographic and clinical environment. Specifically, the recognition that
admission of acutely unwell medical patients represented the major source
of work for most hospitals and the drive to improve clinical governance
standards were important. In addition, the medical complexity of an ageing
population and the shift towards consultant-led services proved pivotal, as

was an increase in bed occupancy rates to over 85% (Capewell, 1996).

The significant growth of acute medicine in the United Kingdom was captured
in a Royal College of Physicians census that revealed a 63% increase in the
number of Consultants in Acute Medicine between 2002 and 2007 while also
highlighting that 92% of hospitals were admitting sick medical patients to an
AMU (RCP, 2008).



This has not been a uniquely British phenomenon. Acute Medical units have
been established in Australia and Ireland, and the Hospitalist movement has
been gaining in popularity in North America (Peterson, 2009). The feature
unifying the AMU and Hospitalist approach is the recognition that traditional
models of hospital care were not patient-centred, delivered poor outcomes
and offered bad value for money. There was also a recognition that
standardising aspects of medical management can improve the outcome of
many conditions, such as stroke (Indredavik et al., 1991) and myocardial

infarction (Rogers et al., 2007).

1.1.1. Key features of the AMU

There are a variety of synonyms for the AMU. These include the acute medical

admissions unit; the medical assessment unit; the acute assessment unit and
rapid assessment medical units among others. Irrespective of the name, an
AMU is best defined operationally. (Bell et al., 2008) defined the AMU as
“medical wards staffed and equipped to deal exclusively with acute medical
patients transferred from either the emergency department or community for
rapid specialist medical and multidisciplinary assessment and treatment”.
Central to this was the development of medical early warning scores based
on easily accessed clinical data (Subbe et al., 2001, Silke et al., 2010, Kellett
and Deane, 2009). Typically, the unit would have a maximum length of stay
(72 h in most cases) and benefit from a convenient location with respect to
diagnostic services and often avail of priority service level agreements to
deliver key critical path investigations in a timely manner. Another key

feature is the presence of consultants with an interest in acute medicine.

The AMU acts as a fulcrum for acute medical care. Those patients who can
be stabilised, treated, and discharged are dealt with efficiently. If it emerges
that the patient is likely to require a longer hospital stay, then a prompt and
appropriate handoff to the speciality in question is merited. Key to this is
close co-operation and mutual respect between the complementary
specialties. Most AMUs are unlikely to accept patients where there is
haemodynamic instability requiring intensive care level monitoring; patients

where there are defined special needs such as stroke or acute oncological



emergencies; frail elderly with multiple co-morbidities requiring specialist

elderly care; and those patients more in need of respite or residential care.

The objectives of the AMU can be summarized as follows (Scott et al., 2009)

-Rapid and comprehensive multidisciplinary
assessment of acutely ill medical patients led by

appropriately trained acute care physicians

-Early consultant review of admitted patients and

referral as appropriate to specialist teams

-Rapid turnaround in pathology, radiology, and other

investigative services

-Improved access to Geriatric assessment, community
health nurse review and other clinical management

resources

-Reduction in waiting times for patients in emergency

departments to access hospital beds

-Elimination of need to board patients in non-home

wards

-Develop care bundles to standardize the management

of acutely ill patients

-Optimize bed management by using care pathways

that obviate the need for admission to hospital

~-Facilitate clinical and health service research into care

of acutely ill medical patients

-Reduction of staff fatigue by improved rosters and the

use of shifts.

These objectives are derived from a number of key reports and
recommendations including the Acute Medicine Taskforce (RCP, 2007), the

National Confidential enquiry into Patient outcomes and death (NCEPOD,



2007) and the National Institute for Health and Clinical Excellence (NICE,
2007). (Ward et al., 2009) report on an audit to evaluate the role of the
structure and organization of acute medical care on patient outcomes.
Twenty-seven of 39 trusts requested to complete the survey responded. Of
those who responded all but one had an AMU. All 26 AMUs had a designhated
lead consultant. Only two trusts did not have a written operational policy.
Twenty-one of the 26 who responded used an early warning score at the
point of entry to care. Only 10 trusts reported that other clinical duties were
cancelled for consultants on the day of clinical take. It is also worth noting
that 10 of the trusts reported that consultants did a minimum of twice daily
ward rounds on the AMU seven days per week. ‘Consultant of the day’
remained the most common working practice. The Acute Medicine Taskforce

described an ‘ideal’ MAU configuration (see figure 1).

Specialist
in-reach
Y y Y

Acute medical unit

Higher Acute medical unit bed base

dependency Oﬂim_and administration
Eas Teaching/seminar rooms
(level 2) Diagnostic rooms
(echocardiogram/ultrasound)
-

Close interface
with critical
care team

-~
-

AMU outreach

Figure 1.1: Ideal Acute Medical Unit Configuration.

Interactions and Transfer of Care (TOC) is outlined along with
Specialist In-reach (consults to aid early discharge or identify
patients for TOC to Specialist bed base) and AMU outreach to support
urgent care for the hospital. After Report of the Acute Medicine
Taskforce (RCP, 2007).



The Royal College of Physicians in Edinburgh UK consensus statement detail
the following quality of care and performance indicators (Langlands et al.,
2009).

Quality of care indicators

1. Patients should be assessed by a competent
decision maker within 30 minutes of in-hospital
referral to an acute medical team from the
emergency department or on arrival at the acute

medical unit if directly referred

2. A treatment and investigation plan should be
formulated and instigated within 60 minutes of

arrival

3. Patients to be seen and management plan
established within 12 hours, but preferably sooner,

by the admitting consultant physician

4. Patients to have an early warning score system

recorded at point of entry to care

5. Patients to have regular early warning score
undertaken, preferably as part of their routine
physiological recording (TPR chart) with locally

defined response systems

6. Single sex accommodation to be provided except
within monitored areas (i.e., when the severity of

the condition outweighs this)



7. Regular monitoring of key performance indicators in

acute care

8. The initial assessment, investigation and treatment
of all patients presenting in an unscheduled manner
should be consistent with the ‘four-hour standard’
regardless of their place of treatment (ED, AMU or

joint early care unit)

9. NHS boards have policies and guidance in place to
ensure the timely undertaking of investigations

appropriate to unscheduled care patients

Performance indicators
1. Mortality rates
a. Within 48 h of admission
b. Hospital mortality rates
c. Weekend versus midweek mortality rates

d. Day versus 'out of hours’ (0800-1900 vs 1900-
0800)

2. Direct discharge rates monitored within 25 or 48

hours of admission.

3. Re-admission rates within 7 days of discharge
4. Intermittent audit of tracker conditions

5. Patient experience

A number of factors have been identified that influence the operation, and
success or otherwise, of an AMU (Scott et al., 2009). These are summarized

as.:



Success factors

1.

Governance structure that includes medical, nursing, and allied health

disciplines

. Rigorous business rules around patient entry and clearly defined

processes of admission and discharge of eligible patients

. Consultant leadership and supportive hospital management

. Group of general physicians willing to take part in an acute roster

. Dedicated multidisciplinary support

. Close to Emergency Department/good working relationship

. Twice daily multidisciplinary ward rounds

. Prioritized access to investigative facilities

. Implementation of standardised evidence-based protocols

10.Co-operation of speciality colleagues in early review and acceptance of

patients referred from AMU

11.Access to early clinic appointments and other post discharge support

services

12.Regular evaluation and feedback of quality indicators

13.Clerical assistance and strong information technology support



Barriers
1. Difficulty recruiting nurses and allied health staff with appropriate

levels of acute assessment skills

2. Inadequate nurse patient ratios (< 1:5)

3. Exit block from AMU

4. Non-AMU gaining access to unit beds; especially out of hours due to

general bed pressures.

5. Sequestering of beds on basis of infection control potential

6. Gerrymandering of MDT resource for patients who have a longer-term

rehabilitation outlook

7. Lack of co-operation from speciality colleagues with respect to low

acuity/high complexity cases

8. Risk of consultant to high pace/high acuity/high stress

The future success of AMU’s will lean into the emerging field of
implementation science. (Green et al., 2017) investigated the factors that
supported the successful deployment of care bundles in the Acute Medical
setting. Resource availability (including training and capacity development)
was the first key determinant. Secondly, it is vital to engender a sense
amongst the key stakeholders that the new initiatives are sustainable. This
maps to the third success factor, senior leaders must actively engage in the
early adoption phase and maintain their support into the enduring control
phase of a change project. The final success factor is building in tangible
practitioner incentives for those who engage in change- this may take the

shape of direct funding or improved staffing ratios.



1.1.2, Evidence of benefit of AMU care

There are substantial difficulties in making overarching claims of benefit for
AMUs. These derive from the heterogeneity of operational policy,
geographical differences in health care delivery and the limited data that

exists to date.

Nonetheless, there are several impressive reports in the literature outlining
the efficacy of AMUs. A single centre reported a 44% relative reduction in 30-
day in-patient mortality over the first 5 years of operation of their AMU
(Rooney et al., 2008). This prospective study of over 33,000 patients
presenting to a university teaching hospital in Dublin showed a mortality
reduction from 12.6% in 2002 to 7% in 2006 (p < 0.001), yielding a number
needed to treat (NNT) of 18 people. By 2010 the relative risk reduction had
increased to 55%, with a NNT of 11.9 (Fig. 1). One can calculate the lives
saved annually, by taking the mortality in 2002 as the expected mortality;
these then are the absolute mortality reduction as a percentage of the total
number of unique patients admitted each year (Fig. 2). What is otherwise not
apparent might be inferred from this graph — the benefits of a system change
may not be immediate but appear to accumulate disproportionately over

time, as if there were multiplicative effects resulting from system change.



Acute Medicine - all cause (n=30798)

B4 e

12

2002 2003 2004 2005 2006 2007 2008 2009 2010

Figure 1.2: Reduction in Acute Hospital Mortality.

The hospital mortality illustrated is for all emergency medical
admissions to St James' Hospital from 2002 to 2010 inclusive. The
relative risk reduction (RRR) was 55% with numbers to treat (NNT)
of 11.9.
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Figure 1.3: Lives saved after reconfiguration of acute care.

The annual lives saved have been calculated from the numbers of
patients admitted each year and the observed mortality in each year
(observed) versus the mortality in 2002 (expected).

Interestingly the beneficial effect began to emerge after one year of operation
and continued despite a 14% increase in annual workload and an incremental
increase in co-morbidity burden and acute illness severity at the time of
presentation. The benefit of the AMU was seen in the over 70s as well as the
under 70s, but a significant excess mortality risk was seen in the older group
— with illness severity playing a more important role than chronic disease
burden in this regard (Byrne et al., 2010). As well as defining an operational
benefit in terms of outcome, length of stay reductions from 6 days (95% CI
3-15) to 5 days (95% CI 2-12) (p < 0.001) were reported (Moloney et al.,
2005). Studies have also looked at the emergency department/AMU
interface. In one centre, the establishment of the AMU was followed by a
30% reduction in the number of patients required to wait more than four
hours for a hospital bed (Moloney et al., 2005). Another interesting marker
was a decrease in the number of patients in the Emergency Department
awaiting access to a bed on the ward from 14 in 2002 to 2 in 2006 (p <

11



0.001) (Rooney et al., 2008). This is important when one considers that the
effect of waiting in an Emergency Department and subsequent 30-day in-
patient mortality may increase from 5% at a wait time of less than 2.5 hours
to > 17% at a wait time of over 9 hours (p < 0.001) (Plunkett et al., 2011).
Overall, in crude terms, a university hospital with 700 beds estimated that
their AMU resulted in saving of over 4000 bed days per annum with a putative

cost saving of €1.7 million accruing (Moloney et al., 2007).

(Moore et al.,, 2006) from the Royal Liverpool University Hospital
demonstrated a reduction in all-cause hospital mortality from 7.2 to 5.9% (p
= 0.04) following the establishment of their AMU in the period 1995-2003.
Furthermore, they described a 27% reduction in mortality for the under 65-
year age group from 3.1 to 1.8% (p = 0.02). The flow of patients towards
their appropriate speciality also improved significantly in this period, with an
increase from 27% to 56% being so described. In addition, the mean length
of stay reduced from 9.3 to 8.8 days, but this failed to reach statistical

significance.

Chelsea and Westminster Hospital (St Noble et al., 2008) have reported
significant improvements in direct home discharges with rates at 24 hours
going from 21 to 29% (p < 0.005) and from 31 to 40% (p = 0.004) at 48
hours. This is reflected in the reduced length of stay seen in this institution
falling from 9.3 to 7.8 days (p = 0.03) after 4 months of AMU operation. The
Royal Bournemouth hospital also described improved direct discharge rates
to 32% by the third year of its operation. An additional advantage was the
reduction in medical outlier bed days by 16% (Armitage and Raza, 2002).

There are questions relating to the optimum staffing pattern of the AMU. A
particular focus has been pattern of the consultant attendance and the effect
on patient outcomes. This question was addressed by (Bell et al., 2013) using
routinely collected administrative data from 1.3 million episodes of care
across 91 hospitals in the UK. Their analysis controlled for co-morbidity and
deprivation. They compared the traditional ‘Physician-of-the-day’ model with
programmed continuous consultant presence on the MAU for more than 4

hours per day and a more intensive pattern of attendance that involved

12



working on the AMU for 2-3 consecutive days and rounding twice per day.
Statistically significant (but unquantified) benefits were described for
adjusted case fatality rate and readmission rate. The intensive pattern of
attendance also positively impacted the adjusted case fatality rate of those
admitted on weekends versus weekdays. Interestingly, there was no dividend
recorded mean length of stay. This contrasts with the impact of consultant
presence described by (McNeill et al., 2009), where, in a study of
approximately 3,000 episodes of care, the effect of weekdays (Monday-
Friday; 0900-1700) was evaluated. Here, the mean length of stay reduced
from 9.06 days to 7.72 days (p=0.048) in the intervention group. In addition,
the proportion of patients discharged ‘the same day’ increased from 23% to
32.2%.

An interesting study by (Glynn et al., 2011) looked at the characteristics of
patients who are re-admitted to the hospital. The study was based at St.
James' Hospital in Dublin, and it demonstrated that over an extended period
of time, 27% of the patient cohort had been admitted at least once. The trend
for readmissions increased over time, and the authors suggested that efforts
to avoid readmissions would perhaps be best focused on efforts to modify

underlying chronic disease.

An emerging trend in acute medicine is the adoption of the ambulatory care
model. An early study of the efficacy of Rapid Access Medical Clinics (Jamdar
et al., 2010) demonstrated a statistically significant improvement in same-
day discharge rate from 17% to 25% in their institution. A similar quantum
of admission diversion was demonstrated in Bournemouth, where a
consultant-led service diverted 30% of over 7,000 presentations from
admission over a 3-year period (Khadjooi et al., 2009). (McCallum et al.,
2010) reflect on the Directory of Ambulatory Care that was developed by the
Society for Acute Medicine and the NHS Institute for Innovation and
Improvement. They surveyed over 130 AMUs and discovered that 79% of
respondents had some manner of ambulatory care. However, the clinical
cover was ad-hoc and poorly coordinated. This has changed over the last
decade and it is now a vital component of the emergency care offering in the

NHS (Hamad and Connolly, 2018). This transformation has leveraged off the
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deployment of technology such as High Sensitivity Troponin measurement
and low molecular weight heparin treatments, informed by risk stratification
tools that act as a gateway to the ambulatory model (Ala et al., 2012,
Thompson and Wennike, 2015). A systematic review has shown that for low-
risk patients, alternative management strategies to inpatient care can
achieve comparable outcomes at lower costs across a range of conditions
(Conley et al., 2016).

A major criticism levelled at AMU research is that there is a dearth of
randomised controlled trials. In addition, there is potential for publication bias
as probably less than 10% of all available AMUs have reported outcomes.
The development of local AMU is cognizant of local workforce challenges, the
prevailing clinical and demographic landscape, and is sensitive to those
established services that are safe, effective, and delivering for the
community. Thus, there is no commonality to the design of ‘the’ acute
medical unit, and it may not be reasonable to anticipate that all systems will
produce the same beneficial outcomes, despite this proliferation of models.
There have been three high-quality reports setting out how deploying
multiple interventions in their AMUs have delivered. The earliest was
published by (Wald et al., 2001). The bundle of measures implemented by
this group included appointing a senior resident trainee into their AMU, GP
referral bypassing the ED, establishing a rule that all consultant post-call
ward rounds should complete by 1000, and that a second daily round is
completed by the senior resident at 1600; daily MDT meetings were
commenced and support services were encouraged to give AMU priority; an
onsite pharmacy was also installed with 24-hour access to commonly used
medications; finally- the Bed Manager was relocated into the AMU. This set
of measures successfully re-profiled the attendance pattern of patients- the
proportion of GP-referred patients seen in ED fell from 54% to 20% whilst
reciprocally increasing from 46% to 80% in the AMU. The percentage of
patients who required a length of stay of more than 2-days fell from 79% to

37%. Same day discharge rate increased from 11% to 21%.

(Epstein et al., 2007) describe an observational study of 250 patients before

and after implementing a suite of interventions. The interventions comprised

14



expedited ward discharges by clinical staff and bed managers, active
management of patients over the weekend period by the on-call service,
designated consultant of the week for acute medicine, preferential weekday
access to diagnostics such as CT/ MRI/ endoscopy/ echocardiography, day-
of-referral specialist consultation and enhanced pharmacy support. The
outcomes of the intervention included: a doubling, to 80%, of ED referrals
directly to the AMU in the intervention group; the proportion of patients
leaving the AMU within 48 hours also doubled to 90% after the change with
AMU LOS reducing from 3.9 days to 1.8 days; 100% of patients seen by a
consultant within 12 hours of arrival; the number of weekend discharges
increased from 2 to 25; finally the intervention also helped the hospital
reduce the proportion of patients breaching the 4-hour ED rule from 19% to
14%. In another quality improvement study, (Beckett et al., 2013) assessed
the impact of the following: a bundle of measures around early score
including a) their introduction into the emergency department, b) their
routine use in nursing handover, c) systematic staff training in EWS, d)
introduction of “recognise and respond” stickers; creation of a weekly safety
MDT; formalised monthly Acute Medicine Morbidity and Mortality meetings;
a suite of measures around recognising and managing dying patients
including a DNACPR policy and palliative care referral; structured twice daily
ward rounds and the creation of a visible safety “Dashboard” that all staff
could see. The interventions yielded the following results a 73% reduction in
emergency calls to the AMU for deteriorating patients, a 71% reduction in
the number of cardiac arrest calls (2.8/ 1000 admissions to 0.8 /1000). Also,
the 30-day mortality rate for patients admitted to the AMU reduced from
6.3% to 4.8%.

It is noteworthy that, in parallel, the data around Hospitalist care in North
America has been shown to reduce the length of stay, mortality, readmission
rates and result in a lower cost per admission (Auerbach et al., 2002, Carek
et al., 2008, Davis et al., 2000). The explanations for this range from
suggesting that the hospitalist is less distracted by competing interests such
as outpatient clinics, to an experience theory — i.e., the hospitalist develops
expertise in acute medicine over time due to the constant exposure and

honing of skills.
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1.1.3. Conclusions

Acute Medicine and Acute Medical Units are evolving to deal with a number
of key internal and external factors that make the process of medical care
challenging. There is sound evidence to demonstrate that they yield benefit,
or more conservatively, at least cause no harm. There is an opportunity for
patient care to continue to improve as processes become standardised and
care pathways become codified. We expect that the Acute
Medicine/Hospitalist movement will expand and become more common in the
international arena. This evolution will occur as part of an evidence base re-
design of comprehensive unscheduled care services as envisioned by the
Acute Medicine Taskforce (RCP, 2007)- see figure 4.

Diagnostic support

Ambulance services

Critical
care ) ;
Therapy teams* Acute surgical unit
Major trauma
Mental health team Emergency A

department Sois

medical

Paediatrics unit

walk-in centre mfa rctlon

/ Acute \
GP urgent care/ Acute stroke yocardlal Ambulatory care

Figure 1.4: Ideal Configuration of Unscheduled Care services in a
large hospital.

*Therapy Teams include Physiotherapy, Occupational Therapy,
Mental Health & Specialist multidisciplinary teams.
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1.2. Socio-economic Status and Health

1.2.1. Social epidemiology
Social Epidemiology is the study of the relationship between social factors

and disease in populations. The term "“social factors” can be broadly
construed given the manner in which human lives are lived. However the
conceptualisation as applied to social determinants of disease often collapses
into the three primary axes of contemporary social stratification - race,
gender and class (Rothman, 2002). In turn, each of these dimensions acts
through complex pathways to determine exposures, physical constitution and
human behaviour. The concept of “class” is best examined through the lens
of socio-economic status, which is operationalised under the headings of
education, occupation and income. It is worth noting that this framework
links back to the ideas of Max Weber, who proposed that differential societal
position is based on the 3-dimensions of class, status, and power. Class has
an economic basis, implies ownership of resources and is reflected by
measures of income (Smelser and Lipset, 1966). Status denotes prestige in
the community and is associated with “access to life chances”. Status can be
described in terms of family background, lifestyle, and social networks.
Finally, power reflects one’s ability to “get things done” and relates to a
political context. The dominant view in sociology is that occupation is the best
single reliable indicator of relative standing in industrial societies as it reflects
“prestige” conceptualised as part of Weber’s status domain- this flows from
the level of esteem the public have for the role, and secondly, it connotes
socio-economic position as per Weber’s class domain and reflects judgements
made educational requirements and monetary pay-offs that are associated
with the position (Haug, 1977).
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1.2.2, Mechanisms by which Socio-economic Status may
influence health and disease

It is well-recognised that social determinants act as risk factors for many
diseases and behaviours that materially affect health (Marmot et al., 2008,
Di Cesare et al., 2013). The relationship is complex, can be observed across
the social gradient (Singh-Manoux et al., 2003) and cannot be exclusively
explained by health behaviours (Stringhini et al., 2011). This particular
phenomenon was the subject of a special United Nations meeting in
2011(Beaglehole et al., 2012). A European study reported on the relative
inequality across 22 countries and showed that there is variation within and
between countries with respect to the impact of socio-economic parameters
on mortality- see figure 5 (Mackenbach et al., 2008).
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Figure 1.5: Relative inequalities in the rate of death from any cause.

Panel A shows men with lowest versus highest levels of education.
Panel B shows same comparison for women. Panel C shows the
mortality inequality for men in the Ilowest versus highest
occupational class. After (Mackenbach et al., 2008).
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(Townsend, 1991) elegantly outlined the relationship between social and
material inequity and stress. This was acknowledged as one of the biological
intermediaries driving adverse health effects of low socio-economic status by
(Kaufman and Cooper, 1999). However they cautioned against simplistic
hypotheses in this domain and pointed out that epidemiology as an
aetiological science has been ineffective in moving towards causal
explanations for many observed social parameters. Two large prospective
studies attempted to disentangle the relative effects of health behaviours and
socio-economic status on mortality. The Whitehall study was a prospective
cohort study following nearly 10,000 participants for a mean of 19.5 years,
and the French GAZEL study had 18,000 participants who were followed for
just under 20 years (Stringhini et al., 2011). The health behaviours
monitored were smoking, alcohol consumption, diet and physical activity.
Occupation was the main parameter utilised to assess Socio-economic status,
but income and education were also recorded. Socio-economic differences in
mortality were similar in the two cohorts when comparing lowest versus
highest occupational positions. In Whitehall, the hazard ratio was 1.62 (95%
CI 1.28-2.05), and in GAZEL, 1.94 (95% CI 1.5802.39). Health behaviours
attenuated the association of socio-economic status with mortality by 75%
in the Whitehall, study but only by 19% in GAZEL. This difference may be
explained by the differential effect of socio-economic status on health
behaviours between the two studies. In Whitehall, the socio-economic
gradient for smoking was 3.68 (95% CI 3.11- 4.68), whilst in GAZEL, it was
only 1.33 (95% CI 1.18- 1.49). For an unhealthy diet, it was 7.42 (95% CI
5.19- 10.6) in Whitehall versus 1.31 (95% CI 1.15 -1.49) in GAZEL. The
logical interpretation of this is that health behaviours are likely to be major
contributors to socio-economic differences in health only where there is a
marked social characterisation of health behaviours. (Petrovic et al., 2018)
attempted to quantify the contribution of health behaviours to the socio-
economic gradient. They conducted a systematic review of the published
literature, and they concluded that a lower socio-economic position was
associated with an increased risk of all-cause mortality and cardio-metabolic
disorders. The gradient was explained by health behaviours to varying
degrees, ranging from -43% to +261%. Further, health behaviours explained

a larger proportion of the socio-economic position health gradient in studies
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conducted in North America and Northern Europe. Smoking was the health

behaviour that contributed most to social inequalities in health.

It is also worth noting that individuals may traverse socio-economic groups
across their lifecycles. (McMaughan et al., 2020) postulate that healthy
ageing is primarily a function of socio-economic status, where this consists
of a series of recursive statuses around the reflexive position of a person’s
financial situation, educational attainment, and employment status - see
figure 6. They argue that a person’s ability to access healthcare is mediated
by socio-economic status. The idea of “access” is itself described in terms of
the availability of relevant and effective services and providers, physical
accessibility and affordability, the acceptability of the services and the service
providers are to the patient, and how accommodating the services are to the
persons requirements (McLaughlin and Wyszewianski, 2002). These five “"A’s”
of access form a chain that is no stronger than its weakest link. Within this
context, an acute hospital admission can be regarded as completely
necessary - for example, in the context of an injury sustained in a road traffic
accident, or it might represent the consequence of accumulated deficits in
the quantum of care sought, offered and received that is mediated by

variability in access related to socio-economic status.

/Access to Healthcare\

[ Available ] [Accessible]

@ [ Affordable ] [ﬁcceptable]
[ Accommodating ]

Sacloeconam|c Status (SES) / \ /

Figure 1.6: Framework by which Socio-economic status impacts on
healthcare access and healthy ageing.

(after (McMaughan et al., 2020)).
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1.2.3. Deprivation Indices
Deprivation indices are composite indices that combine several measures of

socio-economic status or material deprivation. One of the first examples of
using this approach in healthcare was when (Jarman, 1984) developed the
underprivileged area score to identify those areas that were likely to have an
increased primary care workload. Whilst Deprivation Indices operate at an
area level rather than an individual level, it has been shown that once the
index is calculated for a reasonably small area, the deprivation score for that
area is predictive for individuals living in that area (Adams et al., 2005).
Deprivation scores must be used thoughtfully at the interface of health
outcomes and health service planning. (Jarman, 1984) developed a score to
specifically address the issue of workload for general practitioners. Indeed,
there is considerable benefit to using socio-economic parameters rather than
an outcome, such as mortality, to identify high-risk populations. As pointed
out by (Teljeur et al., 2019), a deceased person is not necessarily a good

predictor of future healthcare needs.

The Central Statistics Office of Ireland provides deprivation index data at the
Electoral Division and Small Area Population level. The Small Areas are
subsets of the Electoral Divisions and relate to smaller neighbourhoods-
particularly in urban areas. It is worth noting that a pragmatic approach was
adopted in those locations with a small population such that no further
subdivision of the Electoral Division into a Small Area was undertaken (CSO,
2022).

1.2.3.1. SAHRU Index

The SAHRU index (Kelly and Teljeur, 2013) utilizes unemployment, low social
class, local authority rented housing and ‘no-car’ as indicators.
Unemployment reflects a lack of access to earned income and the facilities of
employment. It may also impose other pressures, such as loss of self-
esteem. The unemployment indicator is defined as the proportion of the
economically active populations (15 years or older) unemployed or seeking a

first-time job.
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Low social class is characterised by the Irish Social Class scale. This is an
ordinal scale extending from score 1 (higher professional) to score 6
(unskilled manual). The conceptual basis of the scale relates to groups whose
members possess the capacity to earn income through their occupations
rather than connoting any status or prestige relating to those occupations.
Those in classes 5 & 6 earn at the lower end of the income scale, and this
can limit access to material resources and the ability to make choices in life.
The proportion of the population in social classes 5 & 6 defines the ‘low social-

class’ indicator.

Local Authority rented housing (LA), indicating non-owner occupation, is a
surrogate for income in the longer term. The indicator is defined as ‘the
proportion of persons living in permanent private households rented from a

local authority’.

Car ownership is surrogate for current disposable income. There are several
facets that map to this assertion. Aside from the direct purchase cost, there
are also expenses relating to insuring, taxing, maintaining, and fuelling the
vehicle. Owning a car also confers advantages in terms of accessing other
services. The extent to which owning a car can be viewed as discretionary
operates differently across the urban/ rural divide and must be borne in mind
for certain types of analysis (Teljeur et al., 2019). The ‘no-car’ indicator is

the proportion of permanent private households with no car.

The computation of deprivation scores needs to attend to the phenomenon
of ‘Shrinkage’ (Allik et al., 2020). The purpose of shrinkage is to move
indicator values based on very small numbers closer to the mean for that
indicator. This accounts for the fact that deprivation indices are calculated at
a small area level where the denominator population may be quite small.
Hence, a small shift in the humerator may translate into a large proportional
change. The degree of shrinkage relates to the standard error associated with
the small area, and, in turn, the standard error relates to the size of the
population. A large population equates to a small standard error and vice

Versa.
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The decile ranking of deprivation and the component scores of the indicators

calculated from the 2016 census are summarised in Table 1.1.

. . Population Indicator values (mean proportion)
Deprivation decile Total @) UE S A NC
1 - least deprived 539,460 (11.3%) 0.040 0.099 0.009 0.051
2 335496 (7.0%) 0.050 0.136 0.013 0.052
3 322,817  (6.8%) 0.055 0151 0.016 0.059
4q 388,332 (8.2%) 0.060 0.162 0.020 0.066
5 300,854  (6.3%) 0.066 0.169 0.025 0.074
6 367,818 (7.7%) 0.070 0.184 0.035 0.080
7 426,081 (8.9%) 0.076 0.194 0.049 0.096
8 461,471 (9.7%) 0.083 0209 0.073 0.114
9 712,192 (15.0%) 0.098 0.226 0.112 0.161
10 - most deprived 907,344 (19.1%) 0.134 0275 0212 0.344

Abbreviations: UE, unemployment; SC, low social class; LA, Local Authority housing; NC, no car.

Table 1.1: Distribution of population and mean indicator values by
deprivation decile.

*After (Teljeur et al., 2019).

Principal Components Analysis (PCA) is a dimension reduction technique that
is used to combine deprivation indicators into a single or small number of
indices. To do this, a weight is developed for each variable to reflect how it
correlates with other variables. Indicators associated with higher correlations
receive higher weights than those associated with lower correlations. The
Deprivation Index is computed by PCA with an assessment of how many
components are required based on the percentage variance explained by
each component. The calculated score is a continuous variable with a mean
of zero. Negative scores imply less deprivation than the national average,
whereas positive scores indicate more deprivation than the national average.

Figure 1.7 shows the distribution of Deprivation Scores from the 2016 census.
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Figure 1.7: Distribution of deprivation scores (2016)

*after (Teljeur et al., 2019)

Most of the Electoral Divisions remain stable with respect to Deprivation
status over time. Comparing the 2011 and 2016 censuses, it is the case that
47% of EDs remained in the same decile, whereas 36% were within one
decile of their previous ranking, and 17% had shifted by 2-deciles (Teljeur et
al., 2019).

The Deprivation index demonstrates significant heterogeneity across

geographic areas. High deprivation is concentrated in city centre areas (see
Figure 1.8 and Table 1.2).
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Figure 1.8: Deprivation Index Heatmap Ireland and Dublin.

* after (Teljeur et al., 2019)

The general temporal trend shown in the CSO data would indicate that
deprivation increased between 2006 and 2011, only to reduce again by 2016.
However, this means effect hides considerable electoral division variation. A
shift in deprivation score by less than one standard deviation from the mean
is considered as ‘no-change’. Shifts of one to two and greater than two
standard deviations are considered moderate and substantial, respectively.
When assessing the impact of socio-economic status on outcomes over
extended periods of time, it is necessary to have a mechanism for following

this metric accurately over time.
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Limerick City 51458 34

Waterford City 48,216 33 33
Cork City 125,657 32 ¥
Longford 40,873 31 22
Dublin City 554,554 30 27
South Tipperary 88,271 29 24
Louth 128,884 28 30
Carlow 56,932 27 29
Galway City 78,668 26 i1
Donegal 159,192 25 28
Wexford 148,722 24 23
Offaly 77,961 23 25
Lagis 84,697 22 26
Cavan 76176 21 14
Westmeath 88,770 20 20
Monaghan 61,386 19 21
South Dublin 278,767 18 15
Sligo 65,535 17 19
Morth Tipperary 71,282 16 18
Mayao 130,507 0.395 15 16
Kerry 147,707 0321 14 11
Leitrim 12,044 0.293 13 17
Kilkenmny 99,232 0.269 12 13
Wicklow 142,425 0.213 1 12
Waterford 67,960 0.201 10 6
Roscommen 4,544 0128 9 8
Clare 118,817 0.061 8 10
Galway 179,390 -0.143 7 0.237 9
Limerick 143,441 -0.201 6 0168 4
Kildare 222504 -0.206 5 0.206 7
Meath 195,044 -0.343 4 0.077 2
Fingal 206,020 -0.359 3 0.159 3
Cork 417,211 -0.409 2 0177 5
Dun Laoghaire-Rathdown 218,018 -1.244 1 0.073 1

Table 1.2: County Councils ranked by population-weighted 2016
deprivation scores with corresponding proportions in deciles 9&10.

*After (Teljeur et al., 2019).
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1.2.3.2. The 2016 POBAL HP Deprivation Index for Small
Areas (SA)

There are many similarities between the approach adopted to calculate the

POBAL HP score and the SAHRU score. Of course- they derive from the same
census data. The POBAL HP score has become widely adopted across
government departments- a particular feature in its design is the fact that it
accurately captures rural as well as urban deprivation (Haase and Pratschke,
2012). It aspires to act as an index of relative affluence and deprivation, as
well as representing a sophisticated measure of well-being at a ‘society’ level
that can be tracked over time. It derives from a working definition of

deprivation by (Coombes et al., 1995).

"The fundamental implication of the term deprivation
is of an absence - of essential or desirable attributes,
possessions and opportunities which are considered no

more than the minimum by that society.”

The measurement model of the POBAL HP deprivation index is shown in figure
1.9. The POBAL HP deprivation index is calculated using a multiple group
means and covariance structure method- this means it is possible to measure
the change occurring in the mean of latent variables between censuses
(Haase and Pratschke, 2012).
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Figure 1.9: POBAL HP Deprivation Index Measurement Model.
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The POBAL HP deprivation index is derived by a factor analytical approach.
This is similar to the SAHRU approach. Three dimensions of affluence/
disadvantage have been identified that map to Demographic profile, social

class composition and labour market situation.

In this index, demographic profile is conceptualised as primarily a marker of
rural affluence/ deprivation. The theory underlying this assumption is that
long-term unemployment in rural areas manifests as agricultural under-
employment and emigration, whereas in urban areas, one finds
unemployment blackspots. Emigration from deprived rural areas represents
a mismatch between the level of skills, and education attained set against
the opportunities that are available. Emigration is socially selective and tends
to be dominant in working-age groups with post-secondary-level education.
Those left behind are economically dependent and have low levels of
educational achievement. The demographic profile is measured by six
indicators:
e Percentage change in population over last 5 years (positive
association)
e Percentage population under 15 years/ over 64 years of age (nhegative
association)
e Percentage of the population with primary school education ONLY
(negative association)
e Percentage of the population with a third-level education (positive
association)
e Percentage of the households with children aged under 15 years
headed by a single parent (positive association)

e The mean number of people per room (positive association)

Social class composition is equally relevant to urban and rural dwellers. Social
class background impacts areas such as educational achievement, health,
housing, crime, and economic status. It tends to be stable over time and,
crucially, constitutes a key factor in the inter-generational transmission of
economic, cultural and social assets. Those areas with a weak social class

profile tend to have higher unemployment rates, are more likely to
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experience poor pay and working conditions and have poor housing
conditions.
Social class composition is measured by five indicators:

e The percentage of the population with primary school education only
(negative association)

e The percentage of the population with a third-level education (positive
association)

e The percentage of households headed by professionals or managerial
and technical employees, including farmers with 100 acres or more
(positive association)

e The percentage of households headed by semi-skilled or unskilled
manual workers, including farmers with less than 30 acres (negative
association)

e The mean number of people per room (negative association)

The labour market situation primarily affects urban areas. Unemployment,
and particularly long-term unemployment, are the principal cause of
disadvantage at a national level and are responsible for the concentrated
forms of multiple disadvantages found in urban areas. There are three
indicators measured to reflect Labour Market Situation:
e Percentage of households with children aged under 15 years that are
headed by a single parent (negative association)
e Male unemployment rate (negative association)

¢ Female unemployment (negative association)

Each of these dimensions is calculated in the same way for each census wave
and then combined to form an Absolute Index Score and a Relative Index
Score. The absolute index score can be followed between censuses, whereas
the relative index score is specific to a given census wave. In essence, the
Absolute Index Score reflects changes in the overall economic position
between census waves, whereas the Relative Index Score relates to
differences between areas at the time of the census in question. Table 1.3
summarises the distribution of the Absolute and Relative POBAL HP
Deprivation Scores between 2006 and 2016.
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std.

HP Index Number of SAs Minimum Maximum Mean 2
Deviation
2006 Absolute 18,488 -41.5 38.3 0.0 10.0
Index score
2011 Absolute 18,488 5.6 30.5 6.6 9.5
Index score
2016 Absolute 18,488 .40.9 355 4.2 9.9
Index score
2006 Relative 18,488 415 38.3 0.0 10.0
Index score
2011 Relative 18,488 -30.8 40.0 0.0 100
Index score
2016 Relative 18,488 -39.3 40.3 0.0 10.0
Index score

Table 1.3: POBAL HP Deprivation Scores 2006-2016.

A key strength of the POBAL HP Deprivation index is its ability to reflect
Absolute HP Deprivation scores over time (see figure 1.10). This is a unique
feature amongst commonly used indices and is related to the fact that the
POBAL HP Deprivation Index uses Confirmatory Factor Analysis in its
construction. This means that it is not necessary to default to decile rankings
for between-census comparisons, and the creators argue that it is more
sensitive to the level of deprivation experienced within a population group
(Haase and Pratschke, 2012).
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Figure 1.10: Distribution of POBAL HP Absolute Index Score 2006-
2016.

30



Chapter 2. The Relationships between Socio-
economic status and multi-morbidity

2.1. Abstract

Background: Areas of low socio-economic status (SES) have a
disproportionate number of emergency medical admissions; we quantitate
the profile of multi-morbidity related to SES.

Methods: We developed a logistic multiple variable regression model based
on over 15 years of hospital data to examine the effect of sociodemographic
and morbidity status on hospital outcomes.

Results: Admissions from the low SES cohort were a decade younger and
had a shorter hospital stay, and lower 30-day episode mortality outcomes.
The number of morbidities was equivalent between groups, but the more
disadvantaged were more likely to have a respiratory diagnosis or diabetes.
Conclusion: Low SES emergency medical admissions present more than a

decade earlier than high SES persons but have equivalent multi-morbidity.
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2.2. Introduction

Morbidity, broadly speaking, may be considered to be present when an individual
possesses symptoms that indicate ill health or the presence of disease. Morbidity
may also represent the complications or undesirable outcomes of therapy or the
rate of illness in a select population group (Merriam-Webster, 2002). It is
generally accepted that the ‘poor/, as in persons from more deprived
backgrounds, tend to consume more hospital resources (Cookson and Laudicella,
2011). This may be because low socio-economic status (SES) is associated with
multi-morbidity; the onset of multi-morbidity was found to occur 10-15 years
earlier in people living in the most deprived compared with the most affluent
areas (Barnett et al., 2012).

Our hospital catchment area contains many small areas characterised by a high
deprivation status (Walsh et al., 2004). However, as practicing clinicians, we
have no clear view as to whether individuals with different SES backgrounds
have a different morbidity profile at the time of an emergency medical

presentation.

Instruments to assess morbidity typically employ administrative data such as
hospital discharge codes to construct a risk profile; the assessment can be
simple code evaluation (a single hospitalisation with limited codes) or more
complex (inpatient and outpatient encounters and many codes screened)
(Tonelli et al., 2016). Previous work, such as that of (Barnett et al., 2012),
identified 40 morbidities and were informed by a systematic review of multi-
morbidity measures (Diederichs et al., 2011) - the Quality and Outcomes
Framework of the UK General Practice contract and health service planning by
NHS Scotland. Apart from data sources that might be specific to the United
Kingdom, a Canadian group proposed an alternative approach using validated
algorithms that used ICD9 CM/ICD-10 to ascertain the presence or absence of
40 morbidities (Tonelli et al., 2016). From these, they identified a panel
of 30 chronic conditions that could potentially facilitate the study and

surveillance of multi-morbidity. It is reasonable to assume that, at a steady
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state, a given rate of population comorbidity will translate into a proportionate
rate of emergency hospitalisation; comparison between the documented
comorbidities from different SES populations might then reasonably permit
inference regarding the prevalence or comorbidity within these different SES

small areas.

This study, therefore, investigates whether our catchment area population,
heavily weighted to low SES status, possesses a disproportionate level of multi-
morbidity and whether this can be determined from the data captured routinely
using the hospital administrative systems. We have examined the last 16 years
of acute medical admissions (2002-2017) comprising 106,586 episodes of care
at St James’ Hospital, Dublin, in order to investigate the relationship between
the multi-morbidity in emergency medical admissions related to low or high

socio-economic status.

2.3. Methods

2.3.1. Background
St James’s Hospital, Dublin, serves as a secondary care centre for emergency

admissions in a catchment area with a population of 270,000 adults. All
emergency medical admissions were admitted from the Emergency Department
to an Acute Medical Admission Unit, the operation and outcome of which have
been described elsewhere (Rooney et al., 2008, Conway et al., 2014). As a city
centre hospital, St James’s admits people resident elsewhere but working in the
capital in addition to visitors to Dublin who became acutely ill. The number of
emergency medical admissions residents in the catchment area was 74.5%; this
compares with a figure of 59% for Emergency Department presentations where
the social influences on emergency department visitations on two London

hospitals have been examined (Beeknoo and Jones, 2016b).

2.3.2. Data collection
An anonymous patient database was employed, collating core information of

clinical episodes from the Patient Administration System (PAS), the national
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hospital in-patient enquiry (HIPE) scheme, the electronic patient record, the
emergency room and laboratory systems. HIPE is a national database of coded
discharge summaries from acute public hospitals in Ireland (O’Loughlin et al.,
2005, O'Callaghan et al., 2012). International Classification of Diseases, Ninth
Revision, Clinical Modification (ICD-9-CM) has been used for both diagnosis and
procedure coding from 1990 to 2005, with ICD-10-CM used since then. Data
included parameters such as the unique hospital number, admitting consultant,
date of birth, gender, area of residence, principal and up to nine additional
secondary diagnoses, principal and up to nine additional secondary procedures,
and admission and discharge dates. Additional information cross-linked and
automatically uploaded to the database includes physiological, haematological

and biochemical parameters.

2.3.3. Multi-morbidity Instrument
Hospital HIPE codes (O’Loughlin et al., 2005) were interrogated to construct a

measure of multi-morbidity. To devise the score, we searched ICD-9 hospital
episode discharge codes (back-mapping ICD-10 codes to ICD-9 as appropriate)
based on the definition proposed by the US Department of Health and Human
Services for chronic physical or mental health disorders, that limit people ‘in
activities that they generally would be expected to be able to perform’. These
ICD codes were similar to those proposed by the Canadian group for multi-
morbidity (Tonelli et al., 2015) and the work of (Quan et al., 2008); they were
combined by system into the following ten groups: (i) cardiovascular, (ii)
respiratory, (iii) neurological, (iv) gastrointestinal, (v) diabetes, (vi) renal, (vii)
neoplastic disease, (viii) others (including rheumatological disabilities), (ix)
ventilatory assistance required and (x) transfusion requirement. We have
previously detailed the ICD-9 codes utilised based on the definition proposed by
the US Department of Health and Human Services in their supplementary Table
(Ozminkowski et al., 2000). In addition, we searched other hospital databases
for evidence of diabetes (Diamond database), respiratory insufficiency (FEV1 <
2 L data pulmonary function laboratory), troponin status (high sensitivity
troponin > 25 ng/L) (Courtney et al., 2014), low albumin (<35 G/dL) and
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anaemia (haemoglobin levels < 10 G/dL) or chronic renal insufficiency - MDRD
< 60 mL/min*1.73 m? (Stevens and Levin, 2013). The ‘morbidity score’ for each
individual’s clinical episode during the study was weighted by its relative
importance against the 30-day mortality outcome in the multiple variable
regression analysis. This study had no interventional component, used
anonymised routinely collected data, complied with data protection legislation
and was undertaken with the approval of hospital authorities, hence did not

require approval from our institutional ethics committee.

2.3.4. Deprivation Instrument
The Republic of Ireland census (Central Statistical Office) reports small area

population statistics (SAPS); the smallest reporting unit is the Electoral Division
(ED). Of the total of 3409, 74 Electoral Divisions are in the hospital catchment
area. The catchment area population, measured in 2006, was 210,443 persons,
with a median population per ED of 2845 (IQR 2020, 3399). Deprivation metrics
have been determined by the Small Areas Health Research Unit (SAHRU) of
Trinity College Dublin using a methodology similar to (Townsend, 1987) and
(Carstairs and Morris, 1989) to derive a Deprivation Score using principle
components analysis (PCA); a weighted combination of four indicators, relating
to unemployment, social class, type of housing tenure and car ownership (Kelly
and Teljeur, 2013). We have previously demonstrated the utility of the SAHRU
classification of Deprivation in terms of predicting acute 30-day acute hospital
mortality (Conway et al., 2013), admission and readmission rate incidences
(Cournane et al., 2015a) and hospital costs following an emergency medical
admission (McCabe et al., 2017). The assignment of patients to small area
population areas used the ArcGS Geographic Information System software
implementation of the well-known Point-in-Polygon algorithm as outlined by
Shimrat (Shimrat, 1962).
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2.3.5. Statistical methods

Descriptive statistics were calculated for background demographic data,
including means/standard deviations (SD), medians/inter-quartile ranges (IQR),
or percentages. Comparisons between categorical variables and mortality were
made using chi-square tests. For count data (hospital LOS and readmissions),
we employed a truncated Poisson regression model, including predictive
outcome categorical variables in the model as a series of indicator variables. The
dependent variable of the admission rate is a count variable and restricted to
certain values; the predictor variables are therefore regressed against admission
rates using the zero truncated Poisson model. We used robust standard errors
for the parameter estimates, as recommended by (Cameron and Trivedi, 2010).
The Poisson regression coefficients are the log of the rate ratio: the rate at which
events occur is called the incidence rate. Thus, with the truncated Poisson
regression model, we can interpret the coefficients in terms of incidence rate

ratios (IRR).

We adjusted the prediction of outcome (30-day in-hospital mortality) for known
predictor variables that included multi-morbidity score, the Deprivation Index,
age group (5-year groups), single parent status and higher educational
attainment status (higher education > 18 years). We employed a logistic model
with a robust estimate to allow for clustering; the correlation matrix thereby
reflected the average discrete risk attributable to each of these predictor
variables (Silke et al., 2010). Logistic regression analysis identified potential
mortality predictors and then tested those that proved to be significant
univariate predictors (p<0.1 by Wald test) to ensure that the model included all
variables with predictive power. We used the margins command in Stata to
estimate and interpret adjusted predictions for sub-groups while controlling for
other variables, such as time, using computations of average marginal effects.
Margins are statistics calculated from predictions of a previously fitted model at
fixed values of some covariates and averaging or otherwise over the remaining
covariates. In the multiple variable model (logistic or Poisson), we adjusted

univariate estimates of effect, using the previously described outcome predictor
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variables. The model parameters were stored; post-estimation intra-model and

cross-model hypotheses could thereby be tested.

Adjusted odds ratios (OR) and 95% confidence intervals (CI) were calculated for
those predictors that significantly entered the model (p<0.10). Statistical
significance at P<0.05 was assumed throughout. Stata v.15 (Stata Corporation,

College Station, Texas) statistical software was used for analysis.
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2.4. Results

2.4.1. Patient Demographics

During the 16-year study period (2002-2017), there were a total of 106,586
episodes of medical emergencies in 54,928 unique patients admitted through
the Emergency Department. These episodes represented all emergency medical
admissions, including patients admitted directly into the Intensive Care Unit or

High Dependency Unit.

The demographic characteristics (Table 2.1) are outlined with a division of ‘low’
or ‘high’ socio-economic status (lower/higher cut at Deprivation Quintile 3 - i.e.
Q4/5 low SES) at presentation and tabulated (to allow group comparisons) by
our Co-morbidity Score, Charlson Index (Charlson et al., 1987) and Sepsis status
(Chotirmall et al., 2014b). Admissions with a lower SES were younger, 66.3
years (IQR: 47.1, 79.5) vs. 77.5 years (61.8, 84.8) and had a shorter hospital
stay of 6.1-day (2.7, 13.6) vs. 6.8-day (2.9, 16.3), and a lower 30-day episode
mortality outcome (5.6% vs. 7.1%). These younger admissions from the low
SES catchment area were less likely to have higher Co-Morbidity Scores (= 8
points — 40.8% vs. 45.4%), Charlson Index (Grade 2 - 26.5% vs. 24.8%) but
had similar sepsis scores. From an overall clinical perspective, one, could regard
the groups as essentially equivalent in risk profile, albeit with an age difference

of approximately one decade.

2.4.2, Comparison of Disease Profiles (Table 2.2)

In order to screen for morbidity, we used the classification system proposed by
the US Department of Health and Human Services for chronic physical or mental
health disorders, and further screened ICD-10 HIPE hospital discharge codes.
We were slightly restricted in data analysis for two reasons. Firstly, Ireland used
ICD-10-CM discharge coding from 2005 and our search algorithms could only
interrogate this source rather than the International Classification of Diseases,
Ninth Revision, Clinical Modification (ICD-9-CM) used up to this point. Second,
we can only compute accurate population admission incidence rates for those

residing within the hospital catchment area; as a city centre hospital (with a
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large transient population of worker’s resident outside the area and visitors),
only approximately 74.5% of emergency admissions resided within the
catchment area. This compares with a figure of 59% for ED presentations where
the social influences on emergency department visitations in two London

hospitals have been examined (Beeknoo and Jones, 2016b).

Notwithstanding these limitations, the disease profile showed distinct differences
related to the SES of these emergency admissions. Emergency admissions with
primary diagnoses of respiratory (32.8% vs. 22.1%) or mental disorders (16.0%
vs. 9.9%) occurred with a high frequency in admissions from a lower SES
background. Cardiovascular disease was somewhat higher in those from lower
SES areas (9.6% vs. 8.2%). Diabetes was much more evident in the lower SES
areas (11.8% vs. 8.8%). The overall rate of admission for alcohol-related or
with a detoxification classification was not that high, but again very different
between low and high SES areas (4.3% vs. 1.6%). Gastro-intestinal disorders
were more evident within the low SES admitted cohort (26.7% vs. 23.3%). In
contrast, disorders related to cognition or behaviour related were more frequent
in the older population (10.4% vs. 7.6%) admitted from the higher SES small

areas.

2.4.3. Multi-morbidity construct and Socio-Economic Status
(Table 2.3)

Overall, the number of morbidities (median 3; (IQR 2,4) and the attributed
weighted score (median 6.0; (IQR 3.8, 8.6) was similar between low and high
SES admission cohorts. The number of morbid conditions by SES area of
residence was marginal (F = 5.8, =0.02) contrasting with the much higher
weighted score of morbidity (F = 24.5, P<0.001) suggesting that low SES areas
of residence may not necessarily have more multi-morbidity by count but that it
was overrepresented with higher risk categories. Of course, age has an
important influence. The decade age difference between the admitted cohorts
from the low and high SES areas has to be remembered. The percentage of each

admission cohort with morbidity scores in the range of <6, 6-10, 10-13, 13-16
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and >16 points (Fig 2.1) was 45.7%, 40.1%, 10.9%, 2.4% and 0.8% low SES
group, and for 48.3%, 38.7%, 10.1%, 2.0% and 0.8% high SES group
respectively.

We regressed the significant mortality predictors against SES to test the
dependency of these predictors and the small area of residence. Persons living
in areas with low SES were more likely to have a respiratory disease — OR 1.39
(95% CI: 1.29, 1.49) and to require ventilation - 1.27 (95% CI: 1.03, 1.56) and
to be admitted with Diabetes - 1.54 (95% CI: 1.37, 1.75) or Gastro-intestinal
disease - 1.35 (95% CI: 1.24, 1.49). They were less likely to have a Neurological
- 0.66 (95% CI: 0.61, 0.71), Cardiovascular - 0.79 (95% CI: 0.73, 0.85) or
renal - 0.59 (95% CI: 0.55, 0.64) admission or to require a blood transfusion -
0.81 (95% CI: 0.65, 1.00). There was no difference in presentations related to

sepsis, neoplasm or other assorted disorders.
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2.5. Discussion

These data demonstrate that persons ordinarily resident in disadvantaged small
areas are admitted with an emergency medical condition more than a decade
earlier than people resident in more affluent localities. However, broadly
speaking, admissions, irrespective of socio-economic status, appeared to have
comparable multi-morbidity at the time of admission - as determined either from
the absolute number of disease systems or the weighted score of morbidity
based on outcomes. That is to say, we found that the overall number of
morbidities (median 3; (IQR 2,4) and the attributed weighted score (median
6.0; (IQR 3.8, 8.6) were similar between low and high SES admission cohorts.
However, that does not imply that there were no significant differences in
disease profiles and resultant consequences between the low and high SES
cohorts. Low SES presentations had more respiratory (OR 1.39), diabetes (OR
1.54) and gastro-intestinal disease (1.35) but fewer neurological (0.66),
cardiovascular (0.79) and renal (0.59) admissions and less transfusion
requirement - 0.81 (95% CI: 0.65, 1.00); low SES also required more

ventilatory intervention (OR 1.27),

These multi-morbidities strongly correlated with all outcomes, including 30-day
hospital mortality, hospital LOS and future readmissions; the odds ratios for 30-
day hospital mortality were more than twofold for 6 of 11 predictive parameters,
more than threefold for two and more than fivefold for one. Overall, the people
from the higher SES cohort were at higher risk and had worse 30-day mortality
outcomes at any given morbidity score level (Fig 2.1). Individuals manifesting
multi-morbidities typically have a lower quality of life, and a higher degree of
disability, psychological distress, risk of mortality, and utilisation of health (and
social) services - than if one considers their chronic conditions in isolation or for
individuals with a single chronic condition (Boyd and Fortin, 2010). In terms of
addressing the fundamental question as to how the low SES population have an
emergency medical admission a full decade earlier than their better-off peers, it

is @ conundrum as it could be due to exposure to risk from an earlier age or a
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higher burden of total exposure over time. Clearly, however, it is not equal for
all disease processes as there are systematic differences, between low and high
SES areas, in terms of diabetes, respiratory, gastro-intestinal neurological and
renal disease. This may be due to different rates of progression of disease
between major physiological systems - respiratory would appear to have a

particular impact on individuals from low SES areas.

These data also show that morbidity is very common in emergency medical
admissions, whether from low or higher socio-economic backgrounds; 85.2%
and 83.9% of admissions from low and high socio-economic backgrounds had
two or more morbidities, and 36.8% and 34.6% had four or more respectively.
It is not surprising, perhaps that hospital admissions should have higher
estimates of morbidities than ‘In-community’ studies; however, the discrepancy
from prior estimates is remarkable. Of course, the screening of hospital
laboratory or other databases containing patient information or characteristics
such as anaemia, hypoalbuminaemia, elevated urea or creatinine, troponin
abnormality or elevated blood pressure will quantitate morbidity that may not
have been overlooked but simply not documented in the discharge coding; for
example, 33.8% of the population had not been coded (ICD9/10 HIPE discharge
code) for renal insufficiency (MDRD < 60 mL/min*1.73 m?).

Previous estimates of morbidity within populations were based on surveys such
as (Tonelli et al., 2016), who found that approximately one-quarter of the
surveyed population (inpatients and outpatient claims data) had multi-morbidity
(2 or more conditions) and 12% of three or more conditions. The prevalence of
26% appeared similar to the results of (Barnett et al., 2012). Our figures of
84% overall are quite different for an emergency admitted medical population -
perhaps this shows the limitations of administrative data based on hospital
discharge codes with consistent underestimates of the presence of co-morbidity
(Powell et al., 2001). The very high level of multi-morbidity we have
documented in emergency medical admissions perhaps could question whether

cost containment measures, centred around admission avoidance, are an
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appropriate core strategy for such a population - in view of the limited evidence
from randomised controlled trials that such strategies are workable (Shepperd
et al., 2016).

It is also generally agreed that multi-morbidity rises with age. In the Basque
region, two administrative databases suggested that multi-morbidity was higher
in regions of low socio-economic circumstances (Orueta et al., 2014). The data
of (Barnett et al., 2012) indicate that although 23.2% of the population was
multimorbid and that this increased with age, the absolute number of people
with multi-morbidity was higher in those younger than 65 years. Another age-
and sex-standardised estimated prevalence rate of multi-morbidity was 19.0%
in the general population, but of those with multi-morbidity, 70.2% were aged
less than 65 years (Agborsangaya et al., 2012). Our data, related to 3 age-
based cohorts (< 50 yr., >= 50 & < 70 yr., and >=70 yr.), indicated that for
the admitted population of medical emergencies, multi-morbidity was present in
67.8%, 85.2% and 93.5% of these respective cohorts. Again, the level of multi-
morbidity is quite different from the data previously cited in the literature. Of
course, the age discrepancy at the time of admission between low and high SES
populations related to areas or residence, with respective median ages for low
SES being 66.5 years (IQR: 47.1, 79.2), and high SES 76.8 years (IQR: 61.7,
84.3) results in a bimodal age distribution for the admitted population and this
limits direct comparisons. But our data indicate that whatever the age
discrepancy between admissions rated to SES, at the time of their admission,

they have comparable levels of comorbidities.

Physical multi-morbidity has been found to be strongly associated with
unplanned admission to the hospital, including admissions that were potentially
preventable. This risk of admission to the hospital was exacerbated by the
coexistence of mental health conditions and socio-economic deprivation (Payne
et al., 2013). Of course, persons from deprived area use more hospital

resources (Cournane et al., 2015a, Conway et al., 2016b) largely due to the
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cumulative impact of more frequent readmissions driving up overall costs
(McCabe et al., 2017).

The issue being investigated in the present work was whether the difference
between the disadvantaged and better-off populations could be attributed to a
discrepancy in multi-morbidity between these populations rather than other
social or economic issues. A Polish national study of multi-morbidity was
conducted in hospitalised patients and found that co-morbidity significantly
increased with age, notably due to the increasing prevalence of non-
cardiovascular disease, including diabetes, chronic kidney disease,
hypercholesterolemia and anaemia. In this study, 83% of patients were living
with three or more co-morbidities (Agborsangaya et al., 2012). The rate of
increase of multi-morbidity with age was estimated to be 8.1% in those aged
25-34 but up to 76.1% for those aged =75 years; mixed physical and mental
(40% of all multi-morbidity) was the most common type of multi-morbidity in
those aged <55 years and was two- to threefold more common in the most
deprived compared with the least deprived in most age groups (McLean et al.,
2014). Our data suggests, however, that most emergency medical admissions
to acute hospitals do have a physical rather than mental component but that
certain entities such as respiratory, gastro-intestinal, diabetic and alcohol-
related illnesses are overexpressed and may be a manifestation of social or

behavioural influences on lifestyle.

2.6. Conclusion

The overall conclusions are that a younger cohort (at the time of emergency
medical admission) from a low socio-economic background has equivalent multi-
co-morbidity status to the older higher socio-economic group cohort but that the
disease profile is considerably different - possibly attributable to the age
difference at the time of presentation. This may represent the phenotypic
expression of adverse health outcomes related to differences in lifestyle as
evidenced by the over-representation of respiratory and diabetes illness in the

less affluent group.
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Table 2.1: Characteristics of Emergency Medical Admission Episodes by
Socio-economic Status

High SES Low SES
(N =6773) (N = 61928) p-value
Age (yr.)
Mean (SD) 71.43 (18.45) 62.59 (20.16) <0.001
Median (Q1, Q3) 77.5(61.8, 84.8) 66.3 (47.1, 79.5)
Length Stay (day)
Mean (SD) 17.87 (38.56) 15.29 (34.98) <0.001
Median (Q1, Q3) 6.8 (2.9, 16.3) 6.1 (2.7, 13.6)
Gender
Male 3032 (44.8%) 28708 (49.0%) <0.001
Female 3741 (55.2%) 29917 (51.0%)
30-day Hospital Mortality
Alive 6294 (92.9%) 55344 (94.4%) <0.001
Dead 479 (7.1%) 3281 (5.6%)
Morbidity Score
<6 1391 (28.1%) 13216 (31.9%) <0.001
>=6<8 1317 (26.6%) 11256 (27.2%)
>=8< 12 1762 (35.6%) 13303 (32.1%)
>=12 < 20 483 (9.8%) 3617 (8.7%)
Charlson Index
0 3148 (46.6%) 24687 (42.2%) <0.001
1 1931 (28.6%) 18319 (31.3%)
2 1678 (24.8%) 15474 (26.5%)
Sepsis Group
1 5089 (75.1%) 43928 (74.9%) 0.924
2 1395 (20.6%) 12195 (20.8%)
3 289 (4.3%) 2502 (4.3%)
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Table 2.2: Disease Profile of Emergency Medical Admission Episodes by
Socio-economic Status.

High SES Low SES
(N = 6773) (N = 61928) p-value
Cardiovascular
0 6216 (91.8%) 53020 (90.4%) <0.001
1 557 (8.2%) 5605 (9.6%)
Respiratory
0 5279 (77.9%) 41598 (67.2%) <0.001
1 1494 (22.1%) 20330 (32.8%)
Mental Disorder
0 6103 (90.1%) 49260 (84.0%) <0.001
1 670 (9.9%) 9365 (16.0%)
Alcohol Related
0 6665 (98.4%) 56098 (95.7%) <0.001
1 108 (1.6%) 2527 (4.3%)
Skin Disorder
0 6545 (96.6%) 56130 (95.7%) 0.001
1 228 (3.4%) 2495 (4.3%)
Gastro-Intestinal
0 5192 (76.7%) 45392 (73.3%) <0.001
1 1581 (23.3%) 16536 (26.7%)
Diabetes
0 6160 (91.2%) 51604 (88.2%) <0.001
1 597 (8.8%) 6876 (11.8%)
Cognition/Behaviour
0 6071 (89.6%) 54154 (92.4%) <0.001
1 702 (10.4%) 4471 (7.6%)
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Table 2.3: Multivariable Fractional Polynomial Regression of Mortality
Predictors by low SES status

Variable Odds Std. y4 P>|z] [95% Conf.
Ratio Err. Interval]
Cardiovascular  0.79 0.03 -6.0 0.00 0.73 0.85
Respiratory 1.39 0.05 8.7 0.00 1.29 1.49
Neurological 0.66 0.02 -11.0 0.00 0.61 0.71
Gastro- 5 0.06 6.4 0.00 1.24 1.49
Intestinal
Diabetes 1.54 0.10 6.9 0.00 1.37 1.75
Renal 0.59 0.02 -14.6 0.00 0.55 0.64
Neoplasm 0.94 0.06 -0.9 0.34 0.82 1.07
Sepsis 0.98 0.04 -0.6 0.54 0.90 1.06
Others 0.95 0.04 -1.4 0.17 0.87 1.02
Ventilation 1.27 0.14 2.2 0.03 1.03 1.56
Transfusion 0.81 0.09 -1.9 0.05 0.65 1.00
_cons 32.63 1.50 75.8 0.00 29.82 35.71

47



Figure 2.1: Relationship between Multi-morbidity score and 30-Day
mortality*.
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* The 30-day hospital episode mortality outcome was non-linearly
related to the Multi-Morbidity Score The predicted probabilities were
derived from the multiple variable logistic model; the effect is plotted
based on the latter prediction. The older high SES group had a higher
mortality predicted at any given morbidity level, but the overall trend
of mortality / morbidity relationship was similar.
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Chapter 3. Examining acute hospital admission
and readmission rates through the lens of classical

and multidimensional deprivation models.

3.1. Abstract

Background: Classical deprivation instruments used a factor analytical
approach relying on a smaller number of dimensions, factors or
components. Multi-dimensional deprivation models attempt classification in
fine detail - even down to the street level. The implications for hospital
catchment area statistics appear not to have been considered.

Methods: Between 2002 and 2016, we calculated the admission and
readmission rate incidence for all emergency medical admissions (96,526
episodes in 50,731 patients) from the 74 small areas within the hospital
catchment area. We compared a classical (SAHRU) to a multi-dimensional
(POBAL HP) deprivation instrument for two Irish Censuses (2006 and 2011).
Results: There was poor agreement between the instruments of the
Deprivation Ranks by Quintile - with agreement in 46% and 42% of small
areas for the respective 2006 and 2011 Censuses. The classical model
(SAHRU) suggested more areas with severe deprivation (Q5 66% and 55%)
compared with POBAL (Q5 32% and 24%) from the respective censuses. On
Poisson Regression modelling, the SAHRU classical instrument had a higher
prediction level IRR of 1.48 (95% CI: 1.47, 1.49) compared with POBAL HP
of 1.28 (95% CI: 1.27, 1.28) and systematically lower estimates of hospital
admission and readmission rate incidences. Earlier Census data modelled
more powerfully, suggesting a long latency between social circumstances and
the ultimate expression of emergency medical admission.

Conclusion: Deprivation influences hospital incidences rates for emergency
medical admissions and readmissions; instruments focusing on the very
small area (individual or street level) have a utility but appear inferior in
terms of representing the population risk of environmental/socio-economic

factors, which seem best approximated at a larger scale.
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3.2. Introduction

Deprivation has been defined by Townsend as a state of “observable and
demonstrable disadvantage relative to the local community to which an
individual belongs” (Townsend, 1987). Socio-economic deprivation has been
shown to increase hospital utilisation (Zhao et al., 2011) and hence health
care costs (Tian et al., 2012, Cournane et al., 2015a, Cournane et al., 2015c¢).
Deprivation is a very significant determinant of the incidence rate of
emergency medical admissions (Cournane et al., 2015¢c, Conway et al.,
2015b). Ultimately although life expectancy has increased over time,
irrespective of the level of deprivation within English regions, there has been
little improvement in the overall variation in life expectancy across such
regions (Newton et al., 2015). Deprivation must therefore be of great interest
to practicing clinicians. It is particularly relevant to our catchment area, which
is predominantly an inner city with a high intrinsic of rate of deprivation
(Walsh et al., 2004). A complicating factor in assessing the impact of
deprivation is the trajectory of inward and outward migration from inner city
Dublin alongside the change in the socioeconomic makeup of communities
(Walsh and Walsh, 2008). We have investigated the influence of deprivation
on the acute 30-day acute hospital mortality (Conway et al., 2013),
readmission rates (Cournane et al., 2015b) and hospital costs following an
emergency medical admission (McCabe et al., 2017) with emphasis on the

population of lower socio-economic status (SES).

The precise explanation as to why discrete populations acquire different
healthcare outcomes has been debated. However, the categorisation of
deprivation uses physical and social circumstances rather than resources or
income and can therefore be distinguished conceptually from poverty (Kelly
and Teljeur, 2007). Our traditional Irish Deprivation Index was devised by
the SAHRU investigators (Trinity College, Dublin), using principal components
analysis (PCA), a weighted combination (originally five including
overcrowding) of four indicators relating to unemployment, social class, type
of housing tenure and car ownership (Kelly and Teljeur, 2007). The
methodology is very similar to other classical Deprivation Indexes, including
those by (Townsend, 1987) and (Carstairs and Morris, 1989). Deprivation
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status for small communities is measured by comparing the standardised
differences of selected parameters (Kelly and Teljeur, 2013, Morgan and
Baker, 2006) with the population norms; these parameters can then be
related to healthcare (or other) outcome variables (Conway et al., 2013,
Cournane et al.,, 2015a, McCabe et al., 2017). With this approach,
deprivation indices are based on a factor analytical approach that reduces a
larger number of indicators to a smaller number of underlying dimensions,

factors or components.

More recent developments are to employ a multi-dimensional instrument.
Rather than the traditional factor analytical approach, these have been
developed based on an “a-priori” conceptualization of different dimensions of
affluence/disadvantage, such as Demographic Profile, Social Class
Composition and Labour Market Situation. This is the POBAL Haase Pratschke
Instrument (Haase and Pratschke, 2012). Here the emphasis is on capturing
the fine details at the level of a smaller population area than the Electoral
Division. Electoral Divisions (3409 units) have populations ranging from
under 100 to over 32,000 people, whereas for the POBAL instrument data
was released for 18,488 small (size standardised) geographical areas with a
minimum of 50 households and a mean of just under 100 households. This
effectively provides street-level information on the Irish population. The
move away from the larger Electoral Division towards a smaller reference
unit could represent a major advance, particularly where a census-based

deprivation index is used as a proxy for individual-level social position.

In terms of health service planning, however, it is unclear how such a change
in approach would affect the hospital’s interest in understanding and
predicting the rate of presentation of admissions and readmissions from
discrete Deprivation areas. We, therefore, have evaluated admission and
readmission incidence rates and time trends between 2002 and 2016, using
a large database of all emergencies admitted over these 15 years and
compared the robustness of the statistical model to predict admission and
readmission rate incidences based on the SAHRU and POBAL HP District

Electoral Division ranks from the 2006 and 2011 Censuses.
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3.3. Methods

3.3.1. Background
St James’s Hospital, Dublin, serves as a secondary care centre for emergency

admissions in a catchment area with a population of 210,000 adults. All
emergency medical admissions are admitted from the ED to an Acute Medical
Admission Unit, the operation and outcome of which have been described

elsewhere (Rooney et al., 2008, Conway et al., 2014).

3.3.2. Data collection

An anonymous patient database was employed, collating core information of
clinical episodes from the Patient Administration System (PAS), the national
hospital in-patient enquiry (HIPE) scheme, the patient electronic record, the
emergency room and laboratory systems. HIPE is a national database of
coded discharge summaries from acute public hospitals in Ireland
(O'Callaghan et al., 2012, O’Loughlin et al., 2005). International
Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM)
has been used for both diagnosis and procedure coding from 1990 to 2005,
with ICD-10-CM used since then. Data included parameters such as the
unique hospital number, admitting consultant, date of birth, gender, area of
residence, principal and up to nine additional secondary diagnoses, principal
and up to nine additional secondary procedures, and admission and discharge
dates. Additional information cross-linked and automatically uploaded to the

database includes physiological, haematological and biochemical parameters.

3.3.3. Deprivation Instruments
The Republic of Ireland census (Central Statistical Office) returns report small

area population statistics (SAPS); the smallest reporting unit is the Electoral
Division (ED). Seventy-four out of the total of 3409 Electoral Divisions are in
the hospital catchment area. The catchment area population, measured in
2006, was 210,443 persons, with a median population per ED of 2845 (IQR
2020, 3399). There are two published methods to evaluate Deprivation in the
Republic of Ireland. The first was developed by the Small Areas Health
Research Unit (SAHRU) of Trinity College Dublin. They created a national

census-based small-area deprivation index used by the Health Service and
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other government departments, community groups and academic
researchers. The SAHRU Deprivation Index uses a methodology similar to
Townsend and Carstairs (Townsend, 1987, Carstairs and Morris, 1989) to
derive a Deprivation Score by using principal components analysis (PCA)
against a weighted combination of four indicators, relating to unemployment,
social class, type of housing tenure and car ownership (Kelly and Teljeur,
2013). Essentially, several parameters considered to reflect deprivation are
selected and for each population unit a score is computed, the numerator
being the absolute difference above or below the national average and the
denominator the Standard Deviation (variance) of the measure. We have
previously demonstrated the utility of the SAHRU classification of Deprivation
in terms of predicting acute 30-day acute hospital mortality (Conway et al.,
2013), admission and readmission rate incidences (Cournane et al., 2015b)
and hospital costs following an emergency medical admission (McCabe et al.,
2017).

The second method for assessing deprivation at a national level uses a multi-
dimensional model based on an “a-priori” conceptualisation of these
dimensions. Based on earlier deprivation indices for Ireland, as well as
analyses from other countries, three dimensions of affluence/disadvantage
have been identified and chosen: Demographic Profile, Social Class
Composition and Labour Market Situation are evaluated to construct the
POBAL Haase Pratschke Deprivation Index (Haase and Pratschke, 2012). The
methodology adopted by POBAL allows for the creation of both an Absolute
Risk Index and a Relative Risk Index. Data can be assembled and presented
from the street level, through a small area, to Electoral Division and larger

aggregate levels such as County or Region.

Admitted patients were assigned to their designated small area population
area using ArcGIS Geographic Information System software, the
implementation of which is based on the well-described ‘Point-in-Polygon’
algorithm as outlined by (Shimrat, 1962). The admission incidence rate (rate
/1000 population/year) for our catchment area was calculated by summing
admissions for each Electoral Division (i.e., small area for census

enumeration purposes) over 15 years and calculating an average for each

53



(numerator) and dividing by the total population within each area (divisor).
The readmission incidence rates were similarly calculated by summing

readmissions by the Electoral Division of Residence.

3.3.4. Statistical methods

Descriptive statistics were calculated for background demographic data,
including means/standard deviations (SD), medians/interquartile ranges
(IQR), or percentages. Comparisons between categorical variables and

mortality were made using chi-square tests.

We assessed the prediction of outcome (30-day in-hospital mortality
considering only one admission per patient — the last admission if there were
more than one admission) with the previously described predictor variables
that included age, acute Iliness Severity score (Silke et al., 2010, O'Sullivan
et al., 2012), the Charlson Comorbidity Index (Charlson et al., 1987), the
Chronic Disabling Score (Chotirmall et al., 2014c) and Sepsis Status
(Chotirmall et al., 2016a). We employed a logistic model with a robust
estimate to allow for clustering; the correlation matrix thereby reflected the
average dependence among the specified correlated observations (Silke et
al., 2010). Logistic regression analysis identified potential mortality
predictors and then tested those that proved to be significant univariate
predictors (p<0.1 by Wald test). For hospital admission rates, we employed
a truncated Poisson regression model, including predictive outcome
categorical variables in the model as a series of indicator variables. The
dependent variable of the admission rate is a count variable and restricted to
certain values; the predictor variables are therefore regressed against
admission rates using the truncated Poisson model. We used robust standard
errors for the parameter estimates, as recommended by (Cameron and
Trivedi, 2010). The Poisson regression coefficients are the log of the rate
ratio: the rate at which events occur is called the incidence rate. Thus, with
the truncated Poisson regression model, we can interpret the coefficients in
terms of incidence rate ratios (IRR). We regressed the categorization of
Socio-Economic Status by Quintile against the admission rates over time by

District Electoral Division (small area) within the hospital catchment area and
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adjusted for the population age structure (Dependency Ratio). The
Dependency Ratio is the proportion of non-working (<15 or >65 years)

relative to the total population in each census small area unit.

We used the margins command in Stata 13.1 to estimate and interpret
adjusted predictions for sub-groups while controlling for other variables, such
as time, using computations of average marginal effects. Margins are
statistics calculated from predictions of a previously fitted model at fixed
values of some covariates and averaging or otherwise over the remaining
covariates. In the multi-variable model (Poisson), we adjusted univariate
estimates of effect using the previously described outcome predictor
variables. The model parameters were stored; post-estimation intra-model

and cross-model hypotheses could thereby be tested.

Adjusted odds ratios (OR) and 95% confidence intervals (CI) were calculated
for those predictors that significantly entered the model (p<0.10). Statistical
significance at P<0.05 was assumed throughout. Stata v.13.1 (Stata
Corporation, College Station, Texas) statistical software was used for

analysis.
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3.4. Results
3.4.1. Patient Demographics (Table 3.1)

A total of 96,526 episodes in 50,731 unique patients were admitted as
medical emergencies from the hospital catchment area over the 15-year
study period (2002-2016). These episodes represented all emergency
medical admissions, including patients admitted directly into the Intensive
Care Unit or High Dependency Unit, respectively. The proportion of males
was 48.6%. The median (IQR) length of stay (LOS) was 4.4 (1.8, 8.9) days.
The median (IQR) age was 58.7 (38.0, 76.2) yrs, with the upper 10%
boundary at 84.9 yrs.

Deprivation status was classified by Quintiles (Q1 low - Q5 high) at the level
of the District Electoral Division. There was a total of 74 EDs in the catchment
area with a population of 210,443 people, as per the 2006 Census. The 2006
median population per ED was 2845 (IQR 2020, 3399). These areas were
ranked nationally as Deprivation Quintile I (n=13), Quintile III (n=5), Quintile
IV (n=7) and Quintile V (n=49). The demographic characteristics (Table 3.1)
are outlined with a cut point at the Q3/Q4 boundary and tabulated by Acute
Iliness Severity (Silke et al., 2010, O'Sullivan et al., 2012), Charlson Co-
Morbidity Index (Charlson et al., 1987), Chronic Disabling Disease Score
(Chotirmall et al., 2014c) and Sepsis status (Chotirmall et al., 2016b).
Patients from less deprived areas (Q1-Q3) were, on average older at the time
of admission, 66.1yr (46.2, 79.2) compared with the more deprived 64.8 yr
(45.7, 78.1); they had a higher 30-day in-hospital mortality by episode on
average (5.4% vs 4.8%: p<0.001). The admission incidence rate was
considerably higher in the more deprived areas - 38.5 (95% CI: 31.2, 43.6)
/1000 population vs. 17.6 (95% CI: 10.6, 28.9), p<0.001. The older patients
from less disadvantaged areas (higher SES) had higher Acute Iliness Severity
scores and higher rates of Chronic Debilitating and Respiratory Disease.
Broadly speaking, the Q1/Q3 and Q4/Q5 admitted patients' groups appeared
similar in terms of Acute Illness Severity, Charlson Co-morbidity, Chronic

Disabling Disease and Sepsis Rates.
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3.4.2. Comparison of Census Deprivation Ranks between
SAHRU and POBAL

There are 74 Electoral Divisions within the hospital catchment area; there
was poor agreement between the Deprivation Instruments as to the
appropriate Quintile Ranks. Based on the 2006 Census, there was agreement
on the quintiles in 46% of cases, and for the 2011 comparison, absolute
agreement concurred in only 42% of cases. For the 2006 Census, POBAL HP
ranked 42% and 32% in Quintiles 1 and 5, respectively; SAHRU ranked the
least and most deprived at 18% (Q1) and 66% (Q5), respectively. For the
2011 Census, POBAL HP ranked 50% and 24% in Quintiles 1 and 5,
respectively; SAHRU ranked the least and most deprived at 18% (Q1) and
55% (Q5), respectively. The impact of assessment at the small area level
appeared to be an upward ranking bias of POBAL HP versus SAHRU (towards
less deprivation). This resulted in high admissions incidences being allocated

to lesser deprived areas compared with the SAHRU classification.

3.4.3. Admission and Readmission Incidence Rates (Fig
3.1 - Fig 3.2

The admission incidence rate was significantly predicted by Deprivation
status in the multiple variable models adjusted for the other predictive
variables of Acute Iliness Severity (Silke et al., 2010, O'Sullivan et al., 2012),
Charlson Co-Morbidity Index (Charlson et al., 1987), Chronic Disabling
Disease Score (Chotirmall et al., 2014c) and Sepsis status (Chotirmall et al.,
2016a). For SAHRU, the incidence rate ratio (IRR) for Deprivation was 1.48
(95% CI: 1.47, 1.49) in the 2006 model and 1.47 (95% CI: 1.46, 1.48) in
the 2011 model. The calculated admission incidence (rate / 1000 population)
increased from Q1 of 7.8 (95% CI: 7.7, 8.0) to Q5 of 37.7 (95% CI: 37.4,
38.0) for the 2006 Census data and from Q1 of 8.5 (95% CI: 8.3, 8.6) to Q5
of 39.4 (95% CI: 39.1, 39.7) for the 2011 census data.

For POBAL HP, using the Census data, the multiple variable model adjusted
for other variables was predictive, but at a lower level than SAHRU, with a
Deprivation level IRR of 1.28 (95% CI: 1.27, 1.28) for the 2006 model, and
1.26 (95% CI: 1.26, 1.27) for the 2011 model. The calculated admission
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incidence rates were consistently higher (Fig 1) than with the SAHRU models;
the calculated admission incidence increased from Q1 of 16.6 (95% CI: 16.4,
16.9) to Q5 of 44.4 (95% CI: 44.0, 44.7) using the 2006 Census data, and
from Q1 of 17.9 (95% CI: 17.6, 18.2) to Q5 of 45.7 (95% CI: 45.3, 46.0)

using the 2011 census data.

The readmission incidences estimates were similarly higher (Fig 2) for the
POBAL HP model compared with the SAHRU model based on the Census
Deprivation ranks; however, the model predictions for the SAHRU model with
the incidence rate ratios of 1.69 (95% CI: 1.68, 1.71) in the 2006 model and
1.64 (95% CI: 1.63, 1.65) in the 2011 model were higher than those for the
POBAL 2006 and 2011. Census estimates of the effect of Deprivation in the
model based on POBAL HP had IRRs of 1.32 (95% CI: 1.32, 1.33) and 1.30
(95% CI: 1.29, 1.31) for the 2006 and 2011 models, respectively.

3.4.4. Modelling based on different Census (2002, 2006
and 2011 - Fig 3.3)

We do not know the time frame over which environmental or socio-economic
factors operate; that is, how to weigh how long the risk exposure is before
the consequence is expressed as an emergency medical admission? If the
duration of exposure is decades, for example, then we cannot anticipate that
changing Census statistics will be accompanied by a coincidental change in
admission incidence rates. More remote Census data might therefore provide
better prediction than more recent data. We, therefore, modelled the ability
of Deprivation Status (hospital catchment Electoral Divisions (74) by quintiles
of SAHRU classification) for three consecutive Censuses, 2002, 2006 and
2011. We adjusted the data for the Dependency Ratio, Acute Iliness Severity
Score (Silke et al., 2010, O'Sullivan et al., 2012), the Charlson Comorbidity
Index (Charlson et al., 1987), the Chronic Disabling Score (Chotirmall et al.,
2014a) and Sepsis Status (Chotirmall et al., 2016a). The multi-variable
model indicated that the hospital emergency medical admission incidence
rates were predicted by all three Censuses with IRRs of 1.27, 1.28 and 1.22

for 2002, 2006 and 2011 versions, respectively. The models were different
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with both 2002 and 2006 superior to 2011; there were small differences
between 2002 and 2006 (Chi2 = 88.2: p<0.01).
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3.5. Discussion

St James’ Hospital is in an area of high deprivation (Walsh et al., 2004); our
experience of working in such an environment and dealing with the impact of
environmental and socio-economic conditions on the human condition
influences our thinking. We are interested in deprivation in terms of its
aggregate community influences rather than at the levels of individual
personal disadvantage. We, therefore, have focused on areas of residence
desighated as deprived by census-based indicators and directed our
healthcare research investigations to determine the extent to which these
can be explained by the concentration in those areas of people with adverse
personal or socio-economic factors (Sloggett and Joshi, 1994). Using the
SAHRU Deprivation classification for the District Electoral Division (our
traditional Census Small Area), we have demonstrated that, within the
hospital catchment area, the emergency hospital admission incidence rate for
the affluent approximates to 5-10/1000 population, increasing (essentially
as a linear function) to 30-40/1000 for deprived areas (Conway et al., 201643,
Cournane et al., 2016, Cournane et al., 2015a). The rates of emergency
medical admissions at our institution, when considered in absolute terms,
were in line with those of the UK (Tian et al., 2012). Given the low incidence
rate (absolute rate of 1.5% - 1.7% of the population will have an emergency
medical admission per annum), the unit area of calculation has to be of a
reasonable size; within the catchment area, there are 74 DED,’s with a
median population per ED of 2845 (IQR 2020, 3399). This sample size
appeared adequate to allow incidence rate calculations, to allow the influence
of deprivation on acute 30-day acute hospital mortality (Conway et al.,
2013), admission and readmission rate incidences (Conway et al., 2015a)
and hospital costs (McCabe et al., 2017) to be determined. Of course, being
a single hospital, we have to average our admission and readmission rate
incidence over time, as our population represents only 5% approximately of
that in the State. This work attempts to outline some of the unanticipated
consequences that may follow when there is a fundamental change in the

construct of the deprivation instrument.
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Deprivation instruments have other utility apart from the study of population
healthcare statistics. The limitation of the classical Deprivation model is that
it is reductionist, using a factor analytical approach to reduce a larger number
of socio-economic or environmental indicators to a smaller number of
underlying dimensions, factors or components. However, to capture the
richness, diversity and complexity of a society construct requires a different
approach, as outlined elegantly by (Haase and Pratschke, 2012). Should one
wish to move toward defining deprivation at an even smaller level (street or
even individual level), particularly where a census-based deprivation index is
used as a proxy for individual-level social position, then one needs Small
Areas (SA’s) to be standardised in size as in POBAL HP- with this
methodology there are a minimum of 50 households and a mean of just under
100 per small area. Thus, unlike the classical method, where there are a
limited number of dimensions that have been defined by data-driven
techniques, the multi-dimensional model develops an a priori
conceptualisation of the perceived relevance of such dimensions for different
applications. While this approach has considerable merit, a perusal of our
catchment area mapped by this technique shows a complex mosaic, with
pockets of affluence colloquially termed ‘gentrification’. Over time this reflects
new apartment developments as urban regeneration impacts the inner city.
However, forty-nine of the 74 electoral divisions in our catchment area are in
the 4th and 5th Quintiles (lowest SES) of the SAHRU distribution and
demonstrate a stable relationship to hospital emergency medical admission

rates.

For health research purposes, any classification of Deprivation has to be
robust, accurate and stable. Ideally it should demonstrate a linear dose-
response relationship, where increasing deprivation is shown to have a health
outcome consequence, such as increasing admission and readmission rates.
It is likely that socio-economic and environmental factors influence health
outcomes over an extended period (perhaps decades), so changing the
classification of an Electoral Division is unlikely to be immediately reflected
in an improvement in healthcare outcomes - at least not until the pool of
accumulated risk has been expressed. Additionally, should one wish to adjust

hospital statistics for Deprivation status, as in the case of hospital mortality
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comparisons, then the fitness for purpose of the specific instrument as a

healthcare quality indicator needs to be critically evaluated.

In the comparison of SAHRU and POBAL, HP at the District Electoral Division
level, POBAL classifies areas at a higher level of SES; the transfer of
classification from more to less deprived resulted in the inflation of the
calculated admission incidence rate, and compression of the calculated
readmission incidence rate. Based on these data, one can immediately
identify a problem where the multi-dimensional deprivation metric (in an
improving locality ranked higher in SES terms) is no longer in agreement with
the rate of clinical presentations and admissions - unlike large population-
based deprivation calculations. At the very least, it is important that one is
aware of this phenomenon. Both methods to estimate socio-economic status
have inherent benefits, and one must consider the nature of the research or
service development question in hand when assessing whether a more or less
granular view of deprivation is required. It is noteworthy that a similar
phenomenon- where there is a compression in effect size as one moves from
a ‘close to the individual’ to an area based assessment of deprivation- has
been seen by a Canadian group who have looked at the effect of deprivation
on life expectancy (Pampalon et al., 2009, Pampalon et al., 2010). Their work
has shown that calculations based on deprivation index for individuals yield
a difference in life expectancy between the least and the most deprived of
8.8 years. When the calculations are completed based on enumeration areas

the difference shrinks to 3.5 years.

Interestingly a group in London (Beeknoo and Jones, 2016b, Beeknoo and
Jones, 2016a) have described a blended approach that adjusts small area
deprivation data to reflect the status of the larger ‘super output area’. By
nuancing larger area data in this way, one can more accurately describe and

predict emergency department admission and critical care utilisation rates.

Finally, there is another dimension to consider. The composition of an area is
not stable over time. This is relevant as there is no clarity in relation to the
timeframe over which societal changes exert their influence on health

outcomes. Increases in the cost of property can rapidly displace the younger
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cohort of a population and replace them with those from a higher income
category. The extent of social integration can be variable, and the influence
of new arrivals can distort summary metrics in an area. This phenomenon is
known as gentrification and is worth reflecting on when following populations
over time (Hochstenbach and Boterman, 2018, Sheppard, 2012). The
available evidence suggests that the societal consequences are complex but
argue against the idea that the movement of the local population might be
on a scale to influence overall health statistics (Ding and Hwang, 2016).
Interpretation of longitudinal health service utilisation data will require
careful consideration to ensure that all population segments are adequately
catered for. These, of course, will reflect more remote socio-economic
circumstances that incubated ill health, as revealed by the current level of

clinical presentations.

3.6. Conclusion

Deprivation influences hospital incidence rates for emergency medical
admissions and readmissions. Instruments focusing on the very small area
(individual or street level) have a utility but appear inferior in terms of
representing the population risk which seem better approximated at a larger

scale.

63



Table 3.1: Characteristics of Emergency Medical Admissions by

Deprivation Status

D-
Factor Level Low Deprivation High Deprivation value
N 20057 42366
Gender Male 10255 (51.1%) 20215 (47.7%) <0.001
Female 9802 (48.9%) 22151 (52.3%)
Outcome Alive 18953 (94.5%) 40348 (95.2%) <0.001
Died 1104 (5.5%) 2018 (4.8%)
Age, median (IQR) 65.8 (45.6, 79.5) 65.2 (46.0, 78.1) <0.001
Length of Stay
(days) 5.2 (2.2,10.2) 5.3 (2.3, 10.0) 0.53
Admission
Incidence 17.6 (10.6, 28.9) 38.5(31.2,43.6) <0.001
Acute Iliness
Severity 1 491 (2.7%) 1018 (2.6%) 0.055
2 1173 (6.4%) 2454 (6.3%)
3 2004 (10.9%) 4506 (11.6%)
4 2993 (16.3%) 6401 (16.5%)
5 3659 (20.0%) 7917 (20.4%)
6 7998 (43.7%) 16469 (42.5%)
Charlson Index 0 9050 (45.2%) 17446 (41.3%) <0.001
1 5673 (28.3%) 12646 (29.9%)
2 5289 (26.4%) 12178 (28.8%)
Disabling Disease 0 2090 (10.4%) 4112 (9.7%) <0.001
1 4997 (24.9%) 10087 (23.8%)
2 5819 (29.0%) 12251 (28.9%)
3 4414 (22.0%) 9447 (22.3%)
4 2737 (13.6%) 6469 (15.3%)
Sepsis Status 0 15053 (75.1%) 32439 (76.6%) <0.001
1 4275 (21.3%) 8459 (20.0%)
2 729 (3.6%) 1468 (3.5%)

LOS: length of stay, MDC: Major disease category, IQR: Inter-Quartile Range
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Figure 3.1: Relationship between Hospital Admission Rate and
Deprivation Status.

Predictive Margins with 95% Cls
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*The hospital admission incidence (rate / 1000 population) was strongly
influenced by the deprivation status. The SAHRU and POBAL ranks were for
catchment small areas (DED) from low (Q1) to high (Q5) deprivation. The
predicted probabilities were derived from the multiple variable truncated
Poisson model; the effect is plotted based on the latter prediction. Data was
from the Censuses of 2006 and 2011. POBAL admission incidence rates were
consistently higher than SAHRU estimates.
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Figure 3.2: Relationship between Hospital Readmission rate and Deprivation
Status.

Combined Margins Results with 95% Cls
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The hospital readmission incidence rate (number readmission/ 1000
population) was strongly influenced by the deprivation status. The SAHRU
and POBAL ranks were for catchment small areas from low (Q1) to high (Q5)
deprivation. Data was from the Censuses of 2006 and 2011. Readmission
rates were calculated as cumulative readmissions for each District Electoral
Division /1000 population averaged over 15 years.
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Figure 3.3: Comparing Predictive Modelling of Hospital Admission by
Deprivation Status over time.
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The model of hospital admission incidence (rate / 1000 population) was
compared over three consecutive Censuses - 2002, 2006 and 2011. The
SAHRU ranks were for catchment small areas from low Q1 to high Q5
deprivation. The most consistent and reliable statistical model for admission
rate incidence was based on the 2002 and 2006 census data.
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Chapter 4 . Discussion

Inequality, a widening gap between rich and poor, and the concept of
successful ageing are defining features of our time. This thesis has examined
the impact of socio-economic status and multi-morbidity on the health
outcome of hospital admission. It has also examined whether the method of
deprivation index calculation and how it estimates socio-economic status at
larger or smaller population-level impacts our understanding and

representation of population risk with respect to hospital admission rate.

Most noteworthy is the observation from our patient group that a younger
cohort (at the time of emergency medical admission) from a low socio-
economic status background has an equivalent multi-morbidity burden to the
older higher socio-economic cohort, but that the disease profile is
considerably different and is possibly attributable to the age difference at time
of presentation. This may represent the phenotypic expression of adverse
health outcomes related to differences in lifestyle as evidenced by the over-
representation of respiratory and diabetes illness in the less affluent group.
People from the lower socio-economic groups are presenting approximately
10 years earlier than those from more affluent areas. This raises interesting
questions in relation to chronic disease management programmes and
resource allocation. The SAHRU group have previously described reduced life
expectancy for women (6.4 years) and men (7.5 years) between the most

and least deprived areas of the country (see figure 4.1).

In addition, irrespective of which deprivation index is applied, socio-economic
deprivation influences hospital incidence rates for emergency medical
admissions and readmissions. Instruments focusing on the very small area
(individual or street level) have a utility but appear inferior in terms of
representing the population risk which seem better approximated at a larger
scale. Again, the SAHRU group have also shown a gradation effect with
respect to hospital admission rate versus socio-economic deprivation (see
figure 4.2).
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Figure 4.1: Deprivation and life expectancy by County (2016).
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Figure 4.2: Deprivation and standardised hospitalisation ratio by
county (2016).
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With this in mind it is worth reflecting on the Irish Government’s policy
direction in terms of health care delivery. The policy, Slaintecare, provides a
high level roadmap to deliver service reform and universal healthcare (Burke
et al., 2018). The policy has five components- population health, entitlement,
integrated care, funding and implementation. The reforms, if delivered, will
create a universal single tier health service where patients are treated solely
on the basis of need. This will represent a significant change for the Irish
population. At present 60% of the population pay for primary care visits out
of personal income and up to two thirds of the population absorb the first
€144 of medication cost each month before they become eligible for support.
The implementation of Slaintecare has been slow but given the scale of the
ambition this is not unexpected. The World health Organisation describes
Universal healthcare as a system where “all individuals and communities
receive the health services they need without suffering financial hardship”.
By definition this encompasses the full suite of essential services ranging from
health promotion and prevention, through to diagnosis and treatment and

extending into rehabilitation and palliative care across the life course.

The Irish Health Service Executive (HSE) has launched a Chronic Disease
Management (CDM) programme as a component of the Slaintecare reforms.
Initially, its focus is on the following conditions: Chronic Obstructive
Pulmonary Disease, Asthma, Type 2 Diabetes Mellitus, and cardiovascular
diseases, including heart failure, ischaemic heart disease and atrial fibrillation
(Tandan et al., 2022). For a patient to be eligible for the CDM programme,
they must be eligible for a Medical Card or a GP visit card. Interestingly, the
plan for the implementation of the programme indicated that the first group
to be brought under its auspices would be those over 70 years of age in 2020.
They were followed by those over 65 in 2021, and then, from 2022, all adults
aged 18 and over. Given the findings presented in this thesis, one could argue
for a more nuanced approach to resource allocation that factors in the
inequality that prevails in society. Social deprivation drives accelerated
progression of chronic disease and earlier requirement for acute hospital
admission. This is an arbiter that requires equal consideration to age, given
the propensity for impact across a greater number of life years for those
patients from less advantaged areas. Indeed, one could consider expanding
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the schema by (McMaughan et al., 2020) presented in the Chapter 1, to
include factors such as positive health behaviours, chronic disease expression
and hospital admission within the rubric of healthy ageing (see figure 4.3).
In this regard the concept of proportionate universalism requires due
consideration (Carey et al., 2015). From a starting point of accepting that the
“hardest to reach” are often the ones we need to reach most, this approach
suggests that health actions must be universal, not targeted, but with a scale
and intensity that is proportionate to the level of disadvantage. The concept
is seductively simple, however the authors caution against the rush to
simplicity and argue that evidence must be integrated from social and welfare
policy research as well as adopting a multi-level governance approach and
the principle of subsidiarity (allowing individual members of a large
organisation make decisions on issues that affect them, rather than leaving
those decisions to be made by the whole group). There are good examples of
grass roots affirmative action in areas of disadvantage. The Deep End Project
(Butler et al., 2022, Dhanani and Blane, 2023) originated in Scotland and has
established in Dublin. It's core mission is to create a focal point of interested
and committed clinicians working in areas of social disadvantage to lift the
delivery of healthcare and improve health outcomes. For example, they have
described the phenomenon of ‘missingness’ which outlines how people who
have a history of underusing and missing GP appointments are higher users
of hospital outpatient and inpatient services (Williamson et al., 2021). The
core problem that Deep End wish to address is the x2.5 increased mortality
rate that the socio-economically deprived experience relative to those in more

affluent areas. The nett survival disadvantage is in the order of 7-years.

A limitation of the work for this thesis is that it was completed in a single
centre. This limits generalisability. However, due to serendipity or otherwise,
it does disclose a narrative relating to those from more disadvantaged
communities in Dublin. It is also noteworthy that the data was captured
routinely as part of clinical practice. The source data, aggregated and
anonymised for administrative return to the National Hospital Inpatient
Enquiry (HIPE) system, represented the backbone of the data source. Our
ability to accurately code patient episodes of care leans into the work
underpinning the concept of standard clinical terminologies. These are more
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commonly known as Coding Systems. The most commonly used system is
the International Classification of Diseases (WHO, 2016). This is now in its
tenth iteration (ICD-10) and soon to launch its eleventh. The coding process
is currently done manually and can be based on diagnoses, symptoms,
abnormal laboratory findings, external causes of morbidity, injuries/
poisoning, and factors (such as homelessness) influencing health status. It is
divided into 21 chapters. With the advent of machine learning, it is possible
that ICD coding may be automated in future (Shi et al., 2017). Whilst ICD
coding is useful and robust, there are alternate coding systems that allow for
a deeper and richer description of the clinical problems and associated
environmental and social issues that may be contributing to an individual
patient’s problem set at the time of their review. One such system is
SNOMED- the Systematised Nomenclature of Medicine (SNOMED, 2003).

We were able to link this data over an extended period of time to changes in
our catchment population demographic via census data. It is worth noting
that the design of the POBAL HP Deprivation Index will allow for a more robust
comparison between groups over time. In the real world, there is also the
possibility of social mobility (Moving between socio-economic groups) and the
reality that individuals can move between geographic locations. Thus, it would
be interesting and useful to explore how one might track and record the
amount of time people spend in each area, at what stage of life, and assess
how that impacts health service utilisation. This may well become possible
with the phased implementation of the Individual Health Identifier system
that has been commenced by the HSE. It will be interesting to see if this
unique identifier can be harnessed to allow research to proceed in examining
how socio-economic ‘exposures’ relate to health outcomes. The purpose of
the IHI is to facilitate interoperability between Information and Computer
Technology (ICT) systems; as such, it will involve transfers of data between
different ICT systems. The lawful basis for this data transfer is the Health
Identifiers Act 2014, Section 7(1), Section 10(2) and Section 10(4), and the
Health Act 2004 Section 7. The purpose of these data transfers is to facilitate
the roll-out of the IHI on a national level in line with Sladintecare Strategic
Action 10, and specifically Project 6 of the Slaintecare Implementation Plan
2021-2027 (Slaintecare, 2017).
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One could argue that joining these strands- leveraging off the potential of
routinely collected clinical data; linking with census and other administrative
data and having a better of view of how the individual behaves within the
collective- will enable us to move closer to the ideal of proportionate
universalism. Haase and Pratschke have argued in favour of evidence-based
resource allocation on the basis of differential risk exposure by virtue of socio-
economic position (see figure 4.4). In theory, this should result in more
efficient public services as well as achieving greater social inclusion. It makes
sense that this should be a key deliverable in a system that strives to embrace

the concept of evidence-based design.
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Future Work:

1. At present, we are only capable of using hospital-based outcome
measures such as in-hospital mortality, length-of-stay, readmission
rate and so on. It would be useful to access national mortality registry
data to assess out-of-hospital death as an outcome measure. This will
allow us to interrogate if there are downstream implications for those
from socio-economic groups with multi-morbidity who experience their
first hospital admission earlier than those from more affluent areas.

2. With the roll-out of the National Individual Health Identifier, it would
be interesting to investigate the full repertoire of health services that
are being utilised by people across social groups. In addition, it would
be useful to identify the split in service delivery across the public:
private patient boundary by socioeconomic group.

3. Identify national and international collaborators working in the area of

health outcomes for acute medical patients.
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6.2. Appendix 2: Admission and Readmission rate
incidences from deprived areas- impact of a classical
or multidimensional model. Irish Journal of Medical
Science 2019; 188: 303- 310.
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6.3. Appendix 3: The 2016 Pobal HP Deprivation Index
for Small Areas (SA) by Haase & Pratschke
(https://www.pobal.ie/a uploads/2018/06/The-2016-
Pobal-HP-Deprivation-Index-Introduction-07.pdf)
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1 How Is tha 2016 Fobal HP Daprivation index constructad?

macat deprivation indices sre besesd on p facior s iptical sppmusch which reguce 0 inrger nuamiper of
Indicators to & smaller Bumbar of undariving dimandciond, fachors or componants. This spproach ks taken
wie=p further In the Pobm| HP Deprivation indes rether then berving the: dime nalors 1o be defined by dotm-
i b Tepuaie, Eh urkien's Sinvlond e & el coaphiusnBicon oF Ll o ik 1oris, il o sl
deprivwtion inglicey for irelend, w well m wnehey from other countries, three dimenalons of
afflononfdatvantage ra ideriified: Damvographle Profils, Sosisl Cladd Compatiiion avd Ll Risrbat
Sippticn.

Demographic Profils B it and forsmost 8 messure of runl sifosncy/deprivetion. Whils long-tam
advarse lshour market conditiors tand to maniest thamsehas In wban aress In tw form of
unamplyment Elackopnis, (n nml arsn the et It typlolly sgriculhursl uderamployment sndfar
amigration. Emigration from depaved rural arssl & alsa, and increacingly, th result of 3 mematch
batwann pducstion, sidll (mmls sl sxpechrtior, on the ana lend, end malisbis job opportunitim, o the
ethar. Emigration i soctilly salective, baing concantrated amongrt cons working-aee coharts and thoss
with postssoancary sshestion, baving bahind mmmunities with 5 depropartionste conesmiretion of
wecon vy kel byl il v irvcivihucalt: 2ut vl it Hvcrtl welthy bownty' et o ol oCaliont. Sutha i aniliorition
|t ha mn seslon of tha (ocel Isheer fores, A& dacessed] svarthrness for commercisal sl Industris|
Tmasrtrneet and, uitsmataly, & dicve In ths Sedida bRy of SariCet.

Drmogropdic Profe s massuned by sbx Ind | cators:
» tha percentags chansa in population ovar tha pravieus e vears (positiva associrtion]
» tha percentage of populaiion ased undsr 15 of ovar 54 vaars of nee (negative 2ssockrtion|
» tha perceiriags of population with & primary schoo! sducation only (negeth emoziation)
w tha percevkags of populaiion with & third [l sducation (positie acsocirtion!
» tha percertiage of housaholds with chikiren aged under 15 years and haaded by 2 1ingle parant (positive
namciation)
u tha mean numbss of pamnne par mom {ponllhve seociation]

Soclel Cess Cornpeaitisn b of p5ual relessnes to hoth urissn end rurl sres. Socdal 2ms background e s
considarable impact I many ersas of e, including sducstional achisvements, heaith, housing, crime and
e ke siwtua, Furthermors, soclal chee e relsthely stabls over dme and eonstitutes § by factor 1n e
rtar-senwrwticnal tanyminion of sooncmic, culturel and sodal sssts. Aress with 1 waak sods cien.
profis tared to leve highet unamplymant rotes, s moE winembla @ the ffets of soommie
restructuring and recession and are more ialy t spariance low pay, poor working conditons & well
poor houslng and sodal andronments.

Sockl Cies Composition s mmssursd by T isdosion:

u tha prreenisges of populstion with & primary school education anly [negethm sscciethan)

» tha pereeniage of populstion with & third |wvel sduction (poslthe seocstion]

= tha parcanings of housholds hasded by profssiomts or menagarial and tadwicl employess, incheding
farrrvers with 100 sores of mone (poaitive enocition)

+ the percariags of househeids hesded by semi-skilnd or unsidied manul warkers, incuding fermens with
s thn 30 scres [negertive meodation|

= tha mean numiss of pamons par room (nagathe s oocdetion)

Labowr Mkt Sastios s pradominanthy, but mot exchchaly, an ubsn mesra. Unemplaymant and
long-term unemploymant remain te principel coures of diadwntage at netional vel wnd ane
rasporsibis for the most coesiatsd ferme of multipls diss cvarriaps fousd In uisn s, inaddition =
the exonomic hurdship that results from the ek of peld employment, young people Bving in grem with
part eulwrty high usmploymt miss frcuently (sck posithe ol modals. A further o prasion of ods|
ad econemic hardship In urban unemployment bisciopeb (3 the lwxe proportion of young femilies
Pk ] By i gl ik,

Lobour Morkel Shusrbioe s messursd by thea Indlostors:
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1 How Is tha 2016 Fobal HP Daprivation index constructad?

MGyt deprvation indicey wre e on w facior seiticsl wppmusch which reducs o lnrger ramber of
Insicatora to & smaller sumber of unceriving dinansions, factors or componants. This approach i taken &
=g further In the Poim| HF Deprbvation indee rether then berving the dime nalorns 1o be defined by dote-
Sirivm b Fepuats, Hh tartivors Sineslops dn & peiced coovipiusiston of b o i, Basa o il
deprivwtion indicey for ireiend, m well m sy from other countries, thee dimenalons of
Sl ek ags ara bbrtified: Damopraghic Profile, Sosisl Cladd Compatiiion avd Lalweir Risrbat
Aation.

Dumograghk Prolile s fint and foremst 8 messwre of ruml sffsnoy/deprbetion. Whilst kong-tem
advarss bbour market conditionn tand oo manist thamsshas in urban ares In tha form of
unamployment bincopnin, (n nesl anee the et [ typleslly spricuihesl usdsrampleyment sndfar
v igration. Ewigration from depdved rural arssd & alsa, and Incrastngly, the rasult of & miamatsh
batveann pducatinn, skl [mmls sl sxpecietioms, ontha ana hand, snd malishis job opporhunitim, on e
othar. Emigration ks soctally selective, baing concantrated amongrt core working-sem coherts and thoss
with postsscondary exhaation, lenvding bahind e munities with 5 dspropartionete conecsmrtion of
wcovwonh kel by-dl gyt vt indivichails 3wl 2 than with Kowsr binatls of sducation. Sustainsd

|k b2 mn mmslon of tha looal [ebewer foroe, A decessed sttrwthrness for commercial ed Indurtyial
Imanatrvaet anvd, it ataly. & dachine In the seailah Ry of sarvicat.

emogropiic Frofie B massared by sbond icstors:
» tha percenvtage changss in populsiion ovar tha pravicus ive veers (Dositha assockrtion]
# tha percentage of population aged undar 15 or over 54 yaars of aem (negalive 2scockstion|
+ tha percsriage of population with & primary schod! sducation only (nagethve xRocistion])
w thol prcviageh of pogsalation weith & Ehire linesd achocation (posithe aksociition]
# tha parcertinge of housaholds with chilkdran aged undar 15 vears snd haatad by 2 1ingle parant (poative
maoeiation)
» tha mean numbss of pamons par mom {posltive ssaclstioan)

Scxciel e Compoaithes I of #gusl relewsnes to hoth uriesn snd rum| sres. Socdsl cms background e s
comidarabis impact in many ersas of s, including sducstional achisvements, health, howsing, orims and
oo ke ixius, Furthermors, soclal e s rinthaly stablas over Ume snd constiiubea o ey factor 1n the
Irter-penurwticaal transmisyon of sconcmic, cultural and sodil ssets. Areas with 3 weak sods cen
profls tared to hevw highey unamploymant rotes, o moe wiemble o the sffete of somie
restructuring and recersion and ats mone Riesly to expariancs low pay. poor working conditions s well i
poor housing snd socal anviron ments.

Sockel Dl Compowition In masaursd by fia indiorizne

» tha pereemisge of populstion with & primary school pducation anly [negethm seecstian)

» tha pereeniage of population with a thind [mal sdusstion (posithe sesction)

u the parcaninge of housholds haaded by profasiosts or menagarial and tadnic| emplovess, incheling
furmars with 100 Bares of mobs [podMtive kot ion)

» the parvamtage of housealts hesded by semi-skilied or unakalied eanusl warkers, inchuding fermes with
s than 30 ncres [rmgative meckaion]

= thva mean numbss of pasons par room (negethe & oocketion)

Labowr Markst Samtion In predomnantly, but not schuchaly, an wisn resiers. Unsmplaymant and
long-term unamploymant remain the principsl couser of deadwntage 3t natioral level d are
resporaibls for the most comesriated forme of multipls diss cvartegs foursd In urbsn s, Inaddition i
the eronnmic hardship thet results fmm the ek of peld employment, young people Bving in grem with
partteulrhy high ussmploym . wiss freguenthy (eds posithm ol models. A further s presion of sl
and economic hardship In urban unemployment blsclozot [y the wee proportion of young femilles
Pk ] By i kg ik,

Labour Morkel Siusrbios Is mexsursd by thmsa Indiostors:

111



u the prrermiage of hmmehalds with chikdren sged under 15 yeam snd hesderd by § single prrent [negethe
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Each d'maralon kb calculeind In the mme wey for aach cansus wave and then combined 1 ferm an
Absoluby vdim Scon and Rebrihve indie Scone. Thi Abdsliris indes Scones e & main of 2o ad &
rangded devistion of ten In XN, with varying mesns. snd stmndiend deviptions n 2041 wd BHE thet
it thl ursdintying brimdt.

Tha Relaitvs indas Eoors i Spaciic bo & ghn candUs Wi, and 0o pot caphure trands over S, By
ramesing the: nartional trend from tha Index seores, this indee high igitts Sfarance In thel - it wlum,
Tha stavdard dewidtion B set 0 W for sach wael, 0 that the Relithes dhioc Scovas provide &
srtvenc] el Load e remaere of radetive sffiuwsnes sred deaprivation,
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2  Imarprating tha 2016 Pobal HP Daprivetion Index Data
What s the diffarance batwasn the Absokris and Ralrtivs HP index Score?

For sech cormm wave, the Pobal HP Deprvation Index comprisss an sheoiute sl & relethe seome. The
Aiobite Wvdiit Xetrd Valbbaind thit affrad /ol s rivation of sich dvall ekl O & Fiaght Soab whiich b
Tinar! serean ol navves und has & menn of ram and stendand deddstion of ten For 2006 saly. Tha Abasiute:
HP Daprivation Scovss for 2011 and 2008 ank construchid wiing te sama masluramiet acale, which
megrm that they refiegt change In the etionsl econnmy. For moample, ¥ there s econamic prowth
ittt bt Sl waireisd, vl weuld ot the digpriastion Soonit to reflet t sty Riog sk i
ATamnoe. Tabin 1 shevs that the mesn of the Abachas HP Degrtestion serses, derclinad fmm L0 In 2006
1o -5.8 In 20011, Thaat, I 2000, th SAS Hil 200 wikch seliri, o ineicinl, 5.5 podithl Kownkr Lo [n 2008,
refipcting the cetwrimphic eflecty of the 1000 reeeplon. By ompering the meen of the phakre HP
Daprhvstion Index scoris, wa oan sy thel betwsan 1005 snd 2019, the mean of B Absoluis HP
Capwhraticn index acore decfined by sxecty twn-thinds (UGG} of ona stersderd devlation, or 6.6 palms on
tha HP Dapriscation scalal

Howewar, most wan of the Pobal HP Depmation Indes any b irterarted In the parfarmance of thalr
e ower tha past hec or thres cemus v, bt wand in bnows how B mistes to sl other sroes st thet
paint In tiews, and by UEing tha brtast osnsam drte. This (mkameation i providad by the 215 Ralslies
Folm| H Daprisstion index Scomss. The Belwthee HP Deprivrtion Soores are devhved by subivacting the
unsariving trend from the akscluts HP Depriation Sconst anvd racc|ing tham o that thay hava a maan of
pam anad & sivaded devistian of ten ot sech oo weas, Thus, Tor the develnp et of § ol inchalon
pian, tha tangating of resources towars tha most dissdvantaged arsas, or the devsiopmant of & formal
rmacurce alacation rgartem, the spprogrists depritinn meesrs 2 i b tha MG Ralrties ey Soes.
This showes the position of any givan 5A reitee o of other 5 and 1 based on tha libest avalisble ista
Trom tha 30 5 e of Populstion,

Tabe L. Distx] butfom of Alsocleto urd Relutive Pobal HF Deprivation Sooros, 2006 to 2046
HE Ingime Masmber of Sk Minkwmm Mlasimum Miamn MI: 'r "
006 Ahariiets
e Lida =iL5 3 o .o
111 Ahuriiats
P a— 14 <455 M5 L] [ ]
015 Abackets
[ a— FL -0 5.5 -l [ 1]
1008 Enintivs
Pira—— 14 -5 E -11) Ho
11 Endnbivw
[ara— b1 e -3 i) =0} 20D
B 1840 -HNa A =11} HLD
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Fgure 3 la basad on the s dete ss sursmsrtasd fn Tabie 1, but shoss e distr{btion of SA acore, for
aach Cortut winek, Each B shawrs thl raanibie’ of SAs ot aach point of tha distribution of Absohds HP
Deprhvation Srores’. The 205 distriinrticn b shovn by the derk biue e, The receasian 1n X et In
& significant dacline in tha Abssdute HP Indas Saonas, s shown also In Tabla 1 In Fgurs 3, this affect s
vialhir from the (eft-ward shift In the dictritasion of Absoksts HP index Score, betweann 2006 {dark blun|
Al 2011 {pink].

Batwetn 2011 {pink] and 2016 {green], by contrast, tha ifsh aconomy partally recovansd. This i miflected
In tha Incresss af the masn Alechutsa HP Deprvation scorss from 5.5 In 2011 ta -4.2 In 205 [ase Tabie 1)
arvd I tha right-sard shift of the diriribution of Sa-less! Absolute HF inde Scorss In Fligum 3.

This damarsirstes sorsa of e kv sirangtha of tha Pobal HP Daprivation Indan. Unile other daprivatian
ndicm, which cn anly prosids 5 renking of sean, the Polml HP Caprhvtion Index s Lol msiney
Factor Analysls [CFA] In Ha conrtrustion, which providds for & siable rsssuramant 5cale across iucosave
cme wever This b why wa on mam direrct comperisos wing both Absnhte sd Reletie HE
Daprivation | inc Scoms.

In Aummary, tha HP Daprivation scors can ba itsed in dfferant wirya: (1) tha Aelrtive HP Degrivation Scors
privides 2 resssaremant of tha sffluance/deprivetion of 2 ghen orae relathm ta tha retionsl s ot §
spadiic point in tme, jil comparison of Absolute HF Deprivation 3cores from different census waves.
prowides v with 8 messrs af' how much sn e has Improved or detarforisd In absalute erme, (1)
changsd In the maan of tha Absoluta HP Daprivetion scoras indicries tha undarving tend of how
aiTumrenfdeprisstion e chenged over tme, (v] by comparing Reletive HP Deprivation |nded scoms for s
particuler area at tvo different poimts In tme, W Can kskss whathar & has moved up or dowm In 1
pealtion ralrthee to the rart of the ourtny.

Wiy o Hae Pobal HIF Depriverion |ncles woors not oxprssssd s declly naskdnge?

Davclla rankings divida all seographical srsas Inko in squaliy-sized categorfas. This b frequently used for
mapping purposs, ar when compring sorm from indicw thart do ot hve 5 comreon e
call woreks succastive wived of data, Howsvar, R 1 imporiant i ba wwars that this usa of Saclla rankings.

" The e am comstructed m § smoathed carvm over 8 bar chart using Intenvsls of ona half standend devistion, or 5
palnty nn Hhe HI incdes sesks
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Reading the Tables, Graphs and Maps
Ths Bacal data T for the 2016 Pobal HP Daprivamion (e far Small Anss (5 indude the followin:

A Tor comigyodin Ivhiss oo [ivl Abealubs HP [neioc Seon iwd thi Ruiicbid HP vt Scora)

L Ten by asdo-smnomi indicpinr e o comptroct the inde g which sre critiesl for inderpesting
tha scons

(= Three adgitinngl indicatom reisted 4= haming lenyre which are net 1med In the HP Deprivation indes
kLo, Brurt d ol e i Ry InFov itk

Tha tables gressnted In tha niod sacion show the sgarwste scomds for the ™ Local Authorly Aress
INUTS4), the & Reglona| Authortes (NUTS2), the twe NUTS? Rnglorm {(Scuthern & Eastern Regicn and
Bocder. Midiandi and Wastam Bagion] and inedand a4 whola (NUTSL|. Thide provide important
reference va v when interpmting the relsthe sfflusoos or deprivtion of sy epecific s

Excel dniw flln cmteining dets for MUTSS [EDs] mn be frealy downioaded from the webalin
. ke k.

Thoa full SA-baval darts am only svalinbia by sigring & ||cancs agres v vt bt tha scorst can n rthslsts be
vimunlens uming the imovactive mepping tools prevkdsd by Palel Mepe (hitoc!/reoe pobal e/l AR
apportiny meeriel concaming the Fobal HP Deprhvrtion index can a0 ba downlosded from
WOTH. T D -

Raferanca Tablas

Thaa firxt three Inged accres (n Teble 2 show tha sbealuts el of siTsenos sed deprivetion for 3006, 2001
and 2016. Tha walrhiad maan Indes scora M|l dramatically during this period, from 0.4 In 2008 iz -5.4 In
011 The partlal recenvery of the sconeery resulissd In an Increses In tha weighteel rean HP daprhrtion
Irvchise cOns 1% =35 10 2018, It & thus poschle 1o Sry that th MCOWY In TEcEnt yaars hat vmads up about
twe-Hithm af tha decline: mxperienead during the mosslon.

O of the most [mersting qumtos with regard tn the mart racant crann dets e howr the s
Sortbrn il affected dBfarmtt gt oF thil COuniry. Ovil IMporEatt napht Froen 3 prisioacthepublichesd
mparkan of -em| meps of Absoluts indes Soorm for 1999-2006 relatas 1o the spatal dirtrliatian of
mowing sifusnce, and the overmiding mportance of insland’s urban cemtres: “The mort affuent oot of
tha coumiry o distrinsind o oo nic rings oroues b oo popadation o, mokely demarciing the
i commuter bes. The meazones show haw rooily these nogy of afuence oxpanded dwring the
T4 or kvpe ol privais hossig devalopovert toak placr in the axter srion prriphery, penarotog
iah concentrations of nriotiwly offfuent poung coupdes” (Hassa arvd Pratechka, 2008},

Laaidng st tha meps (n the sccom panying Fowarpcint praantations and in Tebla S balow, we cin ses that
urban sreas have rmmeined cantral ta aconemie growth end dewicpmant. In fact, te rioge o sifluess
mentioned above, particularly sround tha Erestar Dublin Ragion, wers e affectsd by the crish than
mord deadvanisgnd e of the diy and mere baleted rurel e Whikt imlend 22 5§ wholr e &
sacline In mean Absolute HIF indec Score bry 5.6 pointy, Dublin City dechined by Jurt 5.6 points (Cork SRy by
A1 poinis, Uimarick Ciiy by £, Gabaay Oty by 4.9 and Watarford Oty by 501 Tha counties minckding
with the most distart urban commuter belts — 0kdars. Meath. Weaford, Roscommon, Cevan, Lok and
iTaly — e ncad tha most fpnificant declins, acoovding o thalr Relathm HP index Scoma. Tha hausling
mstwins that wars dwwalopad In thess countias towards the end of the boom anperienced the grestest
difficulties In terme of murmine by, dua t= inflaind property values and tha relathm ieck o kaos | sndlcas.
and opportunities

115



Absalube and Ralative HP Daprivatinn mder Sonme®

Tabla 3:
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Kay Fagturas of tha Pobal HP Daprivation Indax

The: Pobel HF Degrivrtion index penm w the: kenglturding| etyly of sffiuence sned depriustion betvween 205
anvd 2018, a1 will & lowing 3 preciis andivels of relEivE SCOM I &bCh CAPGAN WivE. Thit INBax Wil
ceslgnesd by Trute Hamae und Innartion Pretechie sl funded by Ralwl Lid In this section, we highlight
Souti oF t Iy Firbturet &F Hv Pobal HP Digyricition it sehich ek [t ipiet Froet obiver dagefwition
Inclices.

no» dhaashlla-coamniting

Thea tachninoat uad o caloulrte tive Indes scorss awold tha doubla-courting that tynically resutts whan
Indicstars are sursmad 1ogether.

The chole of Indicatam for the Palm| HF Deprivation Ingdex bn b on the prindple that wt et thees
Indicator variabias ahould ba spacfied for sach dimansion, and that additional indicaiers should ba
Inluded anly IF they nre conslriest with the rppothmised moded

a ranga of sintistice] tasts and sliwmaliva fit indlcas can ba woad to tert model sdegpecy

The dimersiong kdemified In ecplonriory factor snahyes can be unstable snd euen coumnter-imt ubtiee. By
omimt, In cnfimatery fecor snalysl maxdels, satistiol et and semetve §t o povide &
mpremptic wy o mueming whether the thenretics]l mode [Le. our iess sbout the bey dimenainng of
ceprimtion and thelr eletonship with = set of isdostor varfsbies) b conscient with te empiril
evidence.

stable masmuraant salas serass multiphs W

‘Whan expiorastory techniguer mre usad, the fector structum varies with sach new drizset, and cannot be
Tomd moroess multipls wvs, This means that the o from & eeries of Explomiony Factor Anshoms
ownot be companid Acvda sucamive s of nam deie. Basuss B rellew an & oefirmatery
appraach, the HP index hms & siable fecior structurs and massursment scale, nd kn =ome an ba
comparad ovartma and acrom differant Jurisdctions.

i cliabanoinh From skl Al ranintairegd

Daprivation (nd(ces based on ssploratory techriques tyakcally rebvon a ranking of arsas to corpare rsults
from one cenmm wewa o ancther. However, mnkings comisin much laes informatian than eoms, snd
typicaliy ovar-amphasisa tha (mportance of sreall differences, particulariy at tha centrs of the distribution.
The HP Index, by comirest, mainiaina true compesbiity of scha| deprivrticn s from ona s 1o
another. It B the first Saprharion N to gchievs this soal st Imarmatonal kevel. and ths & one of the
st Important achvencas planes ed by Hasss and Pretschion In the camet ruction of campostia deprivet’on
Ingices.

distinetion beteweon sbwol urte swd rolrtive depriartion seores:

As tha maasursmant scab of tha HP Indds 1 et Stiods succkiahedl Chrdad winek, it b posalbla to
derhve bath wiwndiute snd redstive deprivation weores. Ahaolite momes s fieed o 8 particuler reference
paint (ag. tha 2008 cansur) and rveal paitems of change ovar tne., Relatva deprivetion scone are de-
tranced mndd Tocus on the meistha detribution of siTuenca snd deprbostian At wsingle point 1n tma.
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O nomal dstribution of scoroe from sifluence to deprdvetion

Liniis athar deprivataon indom (rduding, In partizular, thoss which sttampt ta srtmeis tha numbsr of
poor people n p ghen pregl, the HP ingey by spproadma_tely normally digtributed, with ooy mnging
mres tw full speciium fom edoene sffenos o otesme deprbalion. This b of conelde ke
Tmpportwnce wrhen wing the e to explone [nequsities nach wy the “socisl gredieet” in heslth oo maey,
et v hbinlth rinmicks o & ppualirtdon.

Tl sk ity ooF thlt HIF Indi by this Comnbon | Statietics. Cflen suring wiety 2001 b the C50 40 adept
this mesmre wy the mpln sostificrtion tond for the mmpling: deslgn of all e (50 homsehold mnvem
[ONHE, EL-SAC, the fulure waalth sevey and fubos general housshold survey]. In & et shedy,
semlucied by Huee and Pretschiee for the (34, the aforementioned strtisticl properties of the Index
W Shown 12 D & MO T Kt W vai CONnUCHNG MEDMaabe-vi| analwes.

O The new conm peagraphy of sl ren

Smm 1011, the Small Area Papulation Statistios (SAPS) o published st tha eval of Small Areas [SAs]. SAs
e stanyrdtaed 1n 3iza, with & minimam of 50 houssholds and 2 mean of ket under 100, thuy wffactivaly
prosvicing strest-mvn| Informatian on tha Irish populstion. The mess meey from Bactoral Divilona [EDs) -
which could range In populintion from under 100 to over 52,000 — marks u major sdvance, particularly
whars 1 cars-basad deprhartion ndex s uwad o n prozy for Individus He | socel posltion.

O Comisent orsersps ower 1ucousive cemum

In 21, tha SAPS comprised 11 488 Sha. Ta maintain eonid e sy, the C50 had iz smaige s some of
thase 2 In 201E, which lesds to iificuities whan lookdng at data sorass muBphs canus wares. The 2018
Fabml HF Depration index 1 comtructsd wing the 201 Small Arse definitions of tha £50, o = o
makTtein comparebilty and to IV URMACEMTY chanzes In unks. (n this uay, date reisting to amy ont
arom — ba ft ot tha SA kel ar sy jubsaguant spaticl eggragation — mn be compered oo tha three
CafcRE e from 2006 to 2016, The 2006 Fobal HP Derrvation inde i the only drmaet 0 rehind %
v adopied tha new Small Arma o gregrepity uing the 2006, 3011 and AHE canne deim In &
TNt IManneT.
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Cpastons and Ancwers

O O What coneapt of daprivation dos tha HP Deriwrtion inday aspins bn quantiy?

Tt Fumthieriirtl comcapt af degpehrdian that et b thi Tt of the Patsd HP Deprhation ko i
=naept of reletfive deprhotion sivanced by Coombes et al. {LIK — Departreert of the Envirenment, 1995),
riialy thak “Tha Fustemarisl Implortion of the betm Segeberiion G of on sbeencs — of kel o
cemirmbin attributes, possssions and oppartunitia which sre comideres na mom than tha minims by

[thak] sociaby.”

Whillsh b ooy ik Do arkbrmstest i pGalcl oot il wbind i wide rutbee oF dighrkion It
the novel mpact of this definition Be In the Inchminn of npportunttee, snd henos apportunity deprivatian,
& & iy ipehet SF Givgrivalion. Oppocturithy Gaprhoition Bas ikt hst of mush OF Ml eyprheition,
which Iy of relevance to meny grese In inelend In this respect;, the Pobal HP Deprivrtion ingew b »
different concephus| bl i othir indios end b able to provide o rdast mesaes oF reiebhe offeear
arxd dnprivation rcrmea both urben and el sres,

€ How i tha HP Daprhvartion indey eonscrectad?

Thea figure balow shews a graphical reresentaiion of how the concepts of Demographic Growth, Socl
Clem Compoation aned Lehour M ket Sihartion sm messssd by t2n kay soco-aommr ke indicstars from
this Cansis of Pegru laion.

Ou What sbout other daprmtion-ralsted mdicrtors which are not induded i tha Polol HP
Do i b}

A number of ather Indicricns relsted 1o poverty snd depriveation could potertilly be wed D e
daprivetion, but mre delibermialy not iIncluded in the Fobal HIF Dexrivation index for mesons which will b
maplained below. Such indicwiom could cepturs various mpacts of the: domaing of heslth, wealth, ousing,
mvironmant nd crima, for sample. One reason for this s the dectiion o mly scdusively o8 the coaa
of popalsthan for Indicatzm:

+ Imsland s In & Unkgus posltion In that 1t 1 the only Europsan country that i comimitiaed to carry ot a
Cenng of Papulstion every The year, and each new uowe: of cate by quickty reiemed. Paliey moken.
can thereikors fand sasrsd that by using the Pobal HRE Deprivaticn Indes ty s bming thelr deciskon
o vy up-te-dats Informatizn. In Jurksdcthons whare the Cansus ks curled cut vy tan yasn (ach
o the UK and Martharm (ndad), doubls about Ul stiawssy snd Heveliviit of brforvedion raducs
ralianca on tha candus wivan making policy-rebwant decislons.
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s LUsing Crrmm deiv, and census detn anly, seres the develnpreent of robust sl risbls cancepis
which mmirisin their walidity snd compmrablity owr tima snd specs. This b svidenced by the
demicprmnt aof an All-dand HP Deprhelion index, wing dentiodl comes varlables For both
Juriadiction.

Darts Mg iramanis:

A cucel plemant of e Polm| HF Deprfition Index I that &k = & truly multidmenionsl messm
ratrucied af the leval of comas Seall Arcas (SAs]. This means that ell of the Information wad In
Carstruction must ba sealable ot the Small Ares lval By contrast, the Morthern Imdand Multipie
Daprivation Massures (NMDM] are not muttdinansions| st thi al, & e Small Ar omponent i
amtred on Incame messures, with other dimersione being Incvporsied st higher levels of spetiel

aggragation anly.

Conrtructing & truly multidimansionsl daprivetion inde ot tha lsval of Small Arsan reouines vary (WEe
Amasety bke the Cormms. By cefinition, th achedes ivdicrors dertved Trom urey dite, s thess woukl
rot be svallabie for ench of the 18488 snall arees In the coniry. Although It s, In theary, poslhis
drew &0 lnrge i nletrathe deisbases when dewioping indicrters for Smoll Arecs., this relses » mambse
of difficultins rigaraing the stabiity of etk e atrabtes, unformity oF biebmint vd e
scouracy of Gt

Haaitie

Haaith Indiasbors Sl Gl barabaly Aok Dchudeid I thie Pobal HF Dasrividion (nie baciats gigefiikn
indices s fraquently used to predictfespisin healts mnd heslth-releted ouiomes. The inchaion of
hemith-redwted indicators [puch e those proviced by the o] 1n the conyruction of the Pobel WP
Daprivmtian Ince: inaHf would crasta o cireulsrity In ralrtion o of He prindpie spplortions.

Incomne and Weathe
Dala on income ad weslth could pobentisly be scossed from e Asvsnus Commlcssoners, sithough
thara would ba major challanges regarding data protmction.

Ineome detn pian flucharts comidarebly over time, scroas the e cycla andd In eordenes with famlly
compeition, which maios & mom diflcult to obisln stebis snd intarpretabls deprivation scores. Soms|
Foudiad polnt to tha supariar parformance of & mult-disansional resananant of Inconsd and waalth -
prefarably usng Corfirmatory Factor Anshyals —rathes than miying on & dinect measurenent of Incoma ar
wenlth (see £.5. Tomiinaon, Welker, Wllsms, 2K}, kesesrch on hesith snd well-being in the LS, where
Ineoma deis wre routine |y svslishis, Incressingly relies on composhis Indicsinm of deprivation, s thes
provics mars ponsarful Iraights Into socio-sconamie influsnas,

Hemillng

Housing data cauld potentially ba dartesd frem the Cangas, ar fram vary lange administraties datasels
puach &5 tha T50°1 Readantial Froparty Price indea [APA) or commarcial detaerts, Howresr, the RPF usa
the Pobal HF Deprivytion Ingde w a key element In Hy congtraction, which wwould, once wein, ghve rise 1o
Sy,

Sacandly, th very msaning of hauting Indizabocs cin chaigs o 2e and sa808. WMty quistions iee
bwen posad recantly with regard to tha inclurion of housing indicators within tha Pobal HF Daprivation

Inle, with m vhewr i underriereling the impect of the 2008 recesinn, This incheira prablame of negatfe
wpulty, Infiwtexd house prices el the effordehility of rental scommadetion. Howewer Imporant thee
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Iciamial ey A, Hroley iy Guih ripidhy aviir Hev, denil B snould b impoadisie £ aicuns thr continlng
valldiy of amy relrted Indieatars onsr cOmIng yaira nd dacades.

High bl of thprivestion e penasrally ol rend in e with high vl of (oosl mtharity hsing, wivich
can ba dersametratas by comparing the distribution af sodel housing with tha Pobm] HP Deprivation Indemc
Scorad, & [ for this raaton that wi typlcally dupply Inkormation from vl Canstul on t parceriags of
Local Authortty rented Bccommodstion 1 lonasde the Pobal HF Deprivtion ieda, anil this indicator b aiso
Irciuded within Pobal Maps.

At tha mma Umae, tha Inclusian of 2 messss of soci| owusing within the Pobal HP Deprivetian inde e
woukd vl rioa 10 & Aumbar of ricks, Svd srould aga1n reducs tl range of pobential splications of the
Index Hself, This 19 becaume the provivion of sociel housing representy 4 type of benefit or soctal pood,
thin varisble were inchded In the indes, the vel of deprivation In cerisin areen wenild sppess to decline
the supply of sl houslng wers maducsd. This would be & contred (ctory snd counter-imtuttn readt, =
Freviotl g it weta b ikl it it Ehi el

For this reascn, tha suthors have srguesd strongly sgalnst the uss of banait deta and houting date in the
conxtructinn of depriartian Tndice snd sre critiesl of thelr Inchmion In the Northem insland Multipls

Daparhvathcn kiimau rvss (RO M) and the LY indicas of Mulkiphs Duprivetion (MO}

Ernrirosarsent

A et oF dvinonesinbe | odicirkens. coubd protabin by B covuldnned e ieada e of Sagwderben. Far
miampla, thare has baen discession shout whethar an urban-rural cassahcriion ahould ba ncorporated
Imto deprivation indicey (for n detalled dbcussion of this question, sea Heese & Wabh, 2007). Tha authons
v deckder] nguinat this, zx they halleve that the wey In which depriwtion mtrects with functioral
uxm avd pepulatan cemmlty shauld b saxdind owr tma using samcithe mult-fimensional meoars
Hhairt et STl byt oF & igwriniifon.

In mury applicrtions, & myy neverthelem be vacful 1o combing the Aolml HP Degrivetion ingey with the
£50 clsifostion of ama typra. A pomd example for thin bind of spproech & e LEADFR Resource
Alocation Model, which plecss an selditions | walgHting on momns rum| aress. A bgously, the Fasnece
ABocalion Model for Drugs and Alcahal Tadk Forsss meskgni an Mdditional waighting o mon wrben
|ccations. By malwaining the distinction babewen dapriation and the urban-rural spectrum, tees kinds
of cechilorm tan be rmnde inm ntet-yemitive wry.

Amcthar Important mpect of ths envirenmental cntet relai © tresport. Tha Mational Trenaport
Authortty slrady wtad ther Pobal HP Daprivation it o wvalubbe albarathe rasport routes. inchetion
of tranaport datw within the indec would s, onca sgsin, to comfounding and droulerty, This B anothar
mcumple of how conceprtusl clarity In o virfue when designing deprivation inrdices, which are spplied and
usad in ey o Mherent warys and contexte, many of which camnot ba dets rmilned in sdmnce

Anvothar ITtarksting 2apict of the smaronmtal oot rabrtes o> the qualiiy of the local ansa, iInduding
potertial hatards wich 23 nehs, weber and vir pollution Ak sccess to amenities ind sarvices, Az In the
oww of hmith, hasing snd enipart, the suvthom ballewe thet the ssocstion bebwrsn deprhartion mnd
the bacal snvironment should ba eucied smpinioelly, ether then inoeporsting this within tha definidon
of caprivation kealf.
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Trims

Crimn dots e bean ussd In deprivetion ndicm In other couniriss, but we do not balleva that thelr
Inclusion woald ba bersfical to the Pobal HF Daprhvation i Cna ressan for this k& te bk of
corsstant drts and panisting Scukts about the weidity and stabiiiy of Svall A crima-relates
Indicatory over tima and Fpace. Foliing I ssnartive 1o polttical perceptions, oparational dactsions, pubic
dietmte and bnend nitietives, which lead o myctemartic variations In hov jand which) crimes sre detertnd
o tha [ocal leval. In ncidikan, K could be aqguad |m before} that ovm of tha usafl speca of msring
digarfktion at Woual el b that you s v dopkors Iow erd rebic and th squarisnes of oy
victimisation vary Ratamarticaliy across differemt Mnds of eighbourhoods,

O O How can ona damonsireia the vallkity of tha Pebal HP Deprivation Index?

A: Tha wald ity and usafulessa of the Fabal HP Daprivation indec ult vartaly Bas in Ha abiifty &0 predict and
ouplain tv soco-sconomic ffarmntials obssrved In ralation to health. wal-baing. sducation, fnanckl
position, hoasing, ervimnment and aime. 1t ik predaely hecume the Polmnd HP Deprivrtion Indes does not
ncluds ingiexizr of thess domaline in Ha comtruction thert one can e the Fobal HP Deprivation Indo =
ampiically doyiak id AnnBcE Sukiode. Ho abEy i S o wiih High sgiony pows priovises Hhe
ulimate dumoertration of tha validity of the Pobal HP Daprivation Indat and urnderiss ity primary role
I shyping, Juiding wnd monitgring public golickes 1o minclyshe and wrtplng ole sncety.
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