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Summary

Background

Homelessness shares many similarities with othgoseconomically deprived
circumstances. It was not known whether the hedltftomeless people was similar to that

of other deprived non-homeless populations.

Aims

To describe hospital admissions and deaths in artohhomeless Glasgow adults and to
compare these to socio-economically deprived greufisn a matched sample of the non-

homeless local population.

Methods

A retrospective 5-year cohort study was conductedparing an exposed (homeless)
cohort of adults with an age and sex matched ursg{on-homeless) cohort from the
local general population. All participants’ linkédspitalisation and death records were
identified. Survival was analysed using comparssofrates, Kaplan-Meier plots and Cox
proportional hazards models. Hospitalisation rat®s were compared using an exact
Poisson method. Additional proportional hazardsle®were produced to adjust for

morbidity, which was identified in hospital recongis to 5 years before death.

13



Results

6323 homeless and 12 625 non-homeless adults welied. The mean ages of men and

women in both cohorts at entry were 33 and 30 yeaspectively, and 65% were men.

After 5 years 1.7% of the general population arddo/of the homeless population had
died. Age and sex adjusted hazards of death, cmthpéth residents of the most affluent
areas, were 2.6 (95% CI 1.5 — 4.4) for residenth®imost deprived areas and 8.7 (95%
C1 5.2 — 14.5) for homeless individuals. Men watéwice the risk of death as women.
Homelessness was associated with death on ave2ageafs younger than the matched
general population (41 versus 53 years). A thirdeaths in the homeless were caused by
drugs and a further 16% by alcohol. In the honsladjusted hazards ratios for deaths by
drugs were 20.4 (95% CI 12.0 — 34.7), for suicicen8.4 (95% CI 3.9 — 18.2), for assault
were 7.0 (95% CI 2.6 — 19.0) and for alcohol wei&(85% CI 3.1 — 7.1) compared with

the non-homeless population.

Homelessness remained an independent risk faatoefth after adjustment for
morbidities, with a hazard ratio of 2.4 (95% CI £.3.3) compared with living in the most
affluent non-homeless circumstances. Hospitabsdr alcohol related conditions
increased the risk of death from alcohol by 42-told homelessness added no further
hazard. In contrast, hospitalisation for drugtedecauses raised the risk of death from

them by 4-fold and homelessness added a furtheld74sk.

14



The risk ratio for emergency hospitalisation in llmeneless was 6.4 compared with the
non-homeless. Admission rates were higher in tmediess for all conditions except
cancers. Risk ratios in the homeless comparduketonbst affluent non-homeless cohorts
were highest for cellulitis (risk ratio 112.9, 98%620.2 — 4472.0), drug poisoning (risk
ratio 90.0, 95% CI 16.0 — 3565.9) and convulsigisk fatio 71.5, 95% CI 12.7 — 2834.1)

In men, lengths of stay were longest in patierdmfthe most affluent areas and shortest in
the homeless. In women, lengths of stay increastdgreater socio-economic

deprivation but homeless women had stays that typreal of the general population.

There was little difference in elective admissiates across different socio-economic
strata. Homelessness was associated with a sedaittion in risk of elective

hospitalisation in men and a small increase in woowmnpared with the general
population. Admissions for treatment of infecti@rl parasitic disease were 9 times more
common in the homeless. Admissions for injuriegs@nings, mental and behavioural
disorders, and maternity related diagnoses weredr@-3 more common in the homeless.
Homelessness was associated with almost 3-fol@ases in elective admissions for
abortions but an 80% lower risk of vasectomy. liteagf stay for elective admissions

increased with deprivation and were longest innthimeless.

Conclusions

The morbidity and mortality of homeless adultsigngicantly worse than that of the most

deprived non-homeless populations of Glasgow. Halsppatients who are homeless are

15



at greater risk of death for a number of conditiand may benefit from more intensive

treatment and follow-up.
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Chapter 1.  Introduction. Socio-economic deprivation, homelesiess

and health in Glasgow.

Socio-economic circumstances have a major influencgopulation health. Edwin
Chadwick’sReport on the Sanitary Condition of the Labouring Population and On the
Means of Its Improvement in 1842 began a succession of descriptive anabyfste
relationship between poverty and illness. Chadwiath illustrated a general association

between poor circumstances and health,

“In Glasgow, which I first visited, it was foundahthe great mass of the fever
cases occurred in the low wynds and dirty narraeess and courts, in which,
because lodging was there cheapest, the pooreshasiddestitute naturally had

their abodes?”
and a particular problem in Scottish cities,

“...but there is evidence to which reference will sedpuently be made tending to
prove that the mortality from fever is greater itasgow, Edinburgh, and Dundee

than in the most crowded towns in England.”

Mortality rates have routinely been described bgupational social class since 1911 in
decennial Censusemdicating persistent and increasing differenaetsvben affluent and
deprived populations. These persistent inequslitidhealth have also been described

specifically in Scotlant>®and Glasgow:?
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Glasgow has suffered particularly badly from scet@nomic deprivation. One factor has
been the effects of mass immigration throughoutl®te Century that resulted in a
population that exceeded both the available devemsing stock and job's Another is

that the major sources of the city’s wealth — intpdrcommodities and heavy industry —
declined throughout the second half of the 20tht@grand were not replaced by adequate

alternatives?

Glasgow has had a homeless population since thevai founded in the 12th Centuty.
Its contemporary problems with homelessness arealtveo principal factors. The first is
that the risk factors for socio-economic deprivatioovercrowding, unemployment, drug
and alcohol misuse — are also risk factors for Hessmess® ' The second is that
Glasgow has a long history of large institutiomsiginally for working men - that became
repositories for unemployed men who had no suitaldgnative accommodation. These
hostel residents became classed as “homeless” aredaharacterised by very high

prevalences of mental illness, alcohol and substamsuse, and poor general health.

In addition to Glasgow’s particular problems withnielessness, there was an increase in
homelessness throughout the United Kingdom in ¢écersd half of the 20th Century. This
accelerated in the 1960s as a result of the postpaulation increase, slum clearances
and the decline in private rented sector accomnmmufacoupled with sharp declines in
employment through the 1970s and &0Despite legislation to increase local authorities
responsibilities for the homeless in 197 homeless numbers increased steeply, trebling in

Scotland between 1983 and 1983.
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Homelessness, like socio-economic deprivationss®aated with poor healtf. Much of
the evidence used to support this association crmesdescriptive study designs, either
self-reported health needs gathered from non-stieesburces, such as the Rough
Sleepers’ Initiative quarterly reportSor from Crisis’s3till Dying for a Home'” in which

the average age of death for rough sleepers initiés avas reported to be 42 years. A
substantial review of single homelessness reséartie 1990¥ identified relatively few
papers, most of which were cross-sectional in desigl therefore suffered from selection
biases and an inability to show any temporal retethip between homelessness and

health.

Where analytical methods have been applied to tedstata and death records in the
homeless, cumulative incidence has usually beeortesgh often standardised or stratified
by age and sex. This methodology provides a reddempproximation for true incidence
rates in large, open populations with minimal cotimgecauses®® However, the method
becomes less precise when studying smaller popakatvith high losses to follow-up.
Deaths remove individuals from contributing to persime-at-risk denominator data, as
do repeated and prolonged hospitalisations rento@ from being at risk of incident
hospitalisation. Two more general weaknessesinfuSensus denominators to calculate
cumulative incidence are that they underestimaie iticidence rates because
denominators never decrease when patients diee atlaerwise lost to follow-up, and
competing risk have less of an effect. Thus, 5-geaulative risks may use numerators

from a closed cohort but denominators from an aydort.
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Homelessness has been historically regarded aggmlly a housing problem and was
therefore administrated by local authority houslegartments. My perspective, as a
public health physician working with Glasgow Honssleess Partnership, was that
homelessness was a symptom of severe social andreeodeprivation. In many ways,
becoming homeless was the last descent into alestdygrivation. While homeless people
clearly needed immediate shelter, successful pterewould need to be directed at

changing the sequence of events that led to itdr@pp.

Given the visibly poor health of homeless individuand apparent similarities between
other forms of socio-economic deprivation and h@sshess, two questions emerged. The
first was about what was already known in resefmnh the UK and other countries about
the health of homeless people. The second wasethttte health of homeless people was

worse than that of people who lived in depriveditthomeless circumstances.

This thesis therefore had two aims. The first Wwasritically appraise published literature
on the relationships between socio-economic defioivand homelessness and health.
The second was to analyse data on a large cohbdméless individuals in Glasgow, from
a uniquely inclusive sample, to determine absaiistes of hospitalisation, healthcare
interventions, and death relative to the experieriaeprived but non-homeless

individuals.
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Chapter 2.  Literature review

2.1 Literature review methodology

The purpose of the literature review was to gatomaprehensive overview of relevant
previous research on the health of homeless pemgleo illustrate the major patterns in
socio-economic inequalities in health: it was motarry out a systematic review.
Systematic reviews are designed to answer spegiéistions and may be less
comprehensive than conventional literature reviglkiterature of most interest included

guantitative research on hospitalisations and deationg adults.

The following databases were searched using thestétomeless” and “socioeconomic”
combined in turn with hospitalisation, hospitalinat emergency, elective, death, and
mortality. Ovid’s (Ovid Technologies Incorporatemt)line bibliographic search engines

were accessed via the NHS e-library.
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OVID Medline 1950 to March week 3 2008
EMBASE - 1980 to 2008 week 13
CINAHL - 1982 to March Week 1 2008

ALL EBM - Cochrane DSR, ACP Journal Club, DARE, G&TCMR, HTA, and

NHSEED on 2% March 2008

PSYCINFO - 1806 to March Week 4 2008

Box 1. Ovid databases searched in 2008.

The results of these searches are provided ind8e2t? on page 23.

Full citation results were downloaded into RefWorkference management softwate.
Titles could then be reviewed, words or phrasekiwill citations identified and papers
sorted into folders according to a taxonomy of taemTitles that concerned descriptions
of interventions, editorials on homelessness, arditative research were considered less

relevant than observational studies that quantiiigds of hospital admission and death.

Additional sources on the historical context of essness in Glasgow were found
through hand-searching, discussions with colleagueemeless services, and internet

searches using both Google and Google Scholartseagines.
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2.2 Homelessness, health and socio-economic deprivati@literature

review

This literature review aims to provide the contiextthe cohort study in Glasgow. It
begins with a brief history and then contemporagoant of homelessness in Glasgow.
Next, it considers what is known about the healthameless people specifically in
Glasgow before considering what is known intermalty about the health of homeless
people. Three sections address self-reportedmémspitalisations and deaths. Given
that part of the hypothesis is that homelessness extreme form of socio-economic
deprivation, a review of literature on socio-ecomodifferentials in health illustrates the

main patterns in morbidity and mortality with pattiar reference to Scotland.

The searches on Ovid described in Section 2.1 gextithe returns shown in Table 1.
Ovid can remove duplicates in lists of up to 60@ations and, where this condition was

satisfied, the numbers of duplicates are shownfastaote to the table.
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Table 1. Numbers of unique citations from literatwe searches on Ovid, March 2008. For databases
and methodology, see Box 1, page 22.

Search term + homeless  + socioeconomic
Homeless 15 316 537
Socioeconomic 159 500 537

Hospitalization 206 002 181 3110
Hospitalisation 14 091 f1 205

Elective 83103 3 217

Emergency 287074 184 177F

Death 725119 232 7765

Mortality 674519 19% 14 376

Numbers of duplicates removed where <6000 hit$18; b, 14; c, 1; d, 2; e, 80; f, 106; g,
105; h, 880; i, 78; j, 73; k, 647.

All titles and abstracts of citations in the “hoesd” column of Table 1 were read and
relevant papers obtained. References cited withpers were sought and internet searches
on Google and Google Scholar carried out usingéaech terms in Table 1 to find grey
literature. The literature on socio-economic degtron was much larger and therefore

illustrative titles were selected to describe pagef health for this thesis.

2.3 A history and aetiology of homelessness in Glasgow

This section provides a brief history of homelessnaith particular reference to the

United Kingdom and Glasgow.

Homelessness — the absence of somewhere to liveld lbe argued to have become a
distinct condition since human civilizations begartive in settled communities. One of

the earliest recorded instances of homelessnessredan 7-2 BC when the holy family
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could not find room at the Intf. Definitions of homelessness have continued tdvevas

expectations of what constitutes reasonable or abactommodation have chanded?

Stuart Laidlaw?® Medical Officer of Health for the City of Glasgdvom 1946 to 1955,
provided both a historical account and a contempewas study of homelessness in
Glasgow the latter itself becoming a historical recorcaidlaw did not use the adjective
“homeless” to describe residents of common lodgimgses and working men’s hotels,
although his discussion of the history of vagraseggests that they fell within the modern
definition of homelessness (see Section 4.9, pd8e 1L aidlaw’s history began when the
bishopric of Glasgow was founded in the 12th Centdrhe Dissolution (or Suppression)
of the Monasteries from 1536 to 1541 resulted enltiss of their major roles in providing
accommodation, charity, medical care and almshermppor and destitufé. The 1579

Poor Law Act responded to the increasing problehpowerty and was the first to
authorise Justices of the Peace to collect fundpdor relief and create the post of
Overseer of the Poor. The Act also permitted “aasponsible man” to keep in his service

any man found begging.

Glasgow’s population continued to grow over seveedituries. After the Union of
Scotland and England in 1707, Glasgow’s nationdliaternational trade links increased
and its favourable position on the north Atlantexdie winds led to rapid increases in
imports of rum and sugar from the West Indies afé¢co from Virginia. Glasgow’s
wealth and population were further boosted by tmalined effects of the growing

industrial revolution and the enforced depopulabbrural areas as a result of the
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Highland Clearances in the late 18th Centutstowever, the large-scale migration also
contributed to increasing problems with vagrancy begging. Glasgow’s Royal
Infirmary to the east of the city centre was esshleld in 1784 “for the reception of
indigent persons under bodily distress in the VééSticotland.? Between 1707 and 1800,

the city’s population rose from 12 500 to 80 0@dgely due to immigration.

During the 19th century there were further sigmificincreases in the size of Glasgow and
the scale of immigration of poor people. The Igpghato famines in the late 1840s
precipitated a large Irish immigration into Glasge@stimated to be around 50 000 per

year but rising to 43 000 in the four months betwBecember 1847 and March 1848.

Many citizens of Glasgow lived in common lodgingdses. Grahafdescribed their

conditions in the early 19th century:

“We found in one lodging-house, 15 feet long by8tffrom the front of the beds
to the opposite wall, that 15 people were sometiamesmmodated; and when we
expressed horror at the situation in which theyenydaced, the woman of the
house, somewhat offended, and, | believe, a hifemed lest we should cause
some enquiry to be made by the police, said, ipsamf the character of her
establishment thagach family was provided with &ed, and that she very seldom

had anybody lying on the floof”

Graham was sceptical and went on to describe liea¢ tvere only 3 beds for 14 residents.

Laidlaw’ also provided accounts of the conditions of th@mmn-lodging houses in about
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1818 based on descriptions by Hawkie, a man wheallimost of his life in common
lodging houses and described them in his autobpbyrelawkie, the Autobiography of a
Gangrel.?® Hawkie described common lodging-houses in whicimey was taken for

space on a floor and in which up to 4 people — ar@mhwomen — shared a bed.

By 1846, Smith estimated that there were “5-10 p&&ons accommodated in 2d and 3d
lodging-houses in Glasgow, 489 of which were ofiiigi listed, though 6-700 existed’”
Edwin Chadwick’s landmark report on the labourimpuplations in 1842 included

observations made when he visited Glasgow:

“... It appeared to us that both the structural agesments and the condition of the
population in Glasgow was the worst of any we haghdn any part of Great
Britain. ... between Argyll-street [sic] and the nive there were no privies or
drains there, and the dungheaps received alMitiich the swarm of wretched
inhabitants could give...We saw half-dressed wretchewding together to be
warm; and in one bed, although in the middle ofdag, several women were
imprisoned under a blanket, because as many otlterdrad on their back all the

articles of dress that belonged to the party weea but of doors in the streefs.”

In response to the poor conditions of common logidiauses in 1847 a Model Lodging
Association was formed by group of philanthropist&lasgow with Lord Provost Hastie
as one of the Directofs The Association established lodging houses ih katsting and
newly-built accommodation. A later member of th&sAciation, Lord Provost Blackie,

drafted the City Improvements Bill, which was pakbg Parliament in 1866. This Act led
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to the clearance of many of the worst common logignauses and their replacement by
municipal lodging-houses of a higher standard. filsemunicipal lodging-house in
Glasgow, Drygate, was opened in 1871. Similar peweere given to all local authorities
in the Housing of Working-Classes Act of 1890 toalthem to buy land and establish
common lodging-houses. In 1878, Glasgow Corpanatiwned 7 lodging-houses, which
could accommodate 2430 people. The city’'s Meduféiter of Health, James Burn

Russell, commented on the overcrowding in commdgilay-houses in 1889.

Laidlaw charted the rise of common lodging-housestaeir residents between 1887 and
1954 a period during which the population of Glaggose from 512 034 to 1 089 767
inhabitants’ The first few years appeared to show a greaterben of common lodging-
houses than registered accommodation. Theretdfeenumber of common lodging houses
fell continuously from a peak of about 100 in 180820 in 1954. Initially, the number of
places increased to a peak of nearly 14 000 in 19igyesting a period in the early part of
the 20th century of larger or more overcrowded ingdhouses. Laidlaw did, however,
suggest that several contemporaneous reports tedigaprovements in standards of

conduct and hygiene during this period.

Notably, Laidlaw’s only use of the term “homeles&is made in a quotation by Fyfe in
1894 in which he describes the dissolution of ar pp@lity lodging-house as a “den for
the homeless?” Common lodging houses required payment but tetmlédve a small
number of spaces for those who could not affondatyp.  For those who were without any

means, there were the Poorhouses. In 1894 these3nRoorhouses in Glasgow: the City
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Poorhouse on Parliamentary Road, Barony PoorhauBarnhill, and Govan Poorhouse,

Merryflats.

Following the start of the First World War, commlodging house accommodation in
Glasgow fell to a minimum of about 6000 beds in4.98 second form of accommodation
emerged in the late 19th Century: working men’®lstused for itinerant workers such as
railwaymen and road hauliers. By Laidlaw’s accanrt954 there were 6 working men’s

hostels accommodating 2000 individuals.

A series of welfare reform Acts in the first hafftbe 20th Century gradually reduced the
need for individuals to stay in Poor Houses or camiodging houses. These included
the National Health Service (Scotland) Act of 1@4d the National Assistance Act, 1948,
which abolished the Poor Law and gave local autilesra duty to provide temporary
accommodation for homelessness that “could nobressly have been foreseefi.”

Laidlaw described the effects of the National He&8ervice (Scotland) Act of 1947 thus,

“These social changes and benefits had the effeetdacing the number of
vagrants... According to Gray (1931), the proportdiwvagrants among the lodgers
varied from 1 to 5 per cent.[sic] in 1930. Todhg proportion of vagrants among

those interviewed was 3.4 per ceht.”

Laidlaw’s optimism for the impact of the NHS, wnigj only 7 years after its inception,
perhaps marks the best historical benchmark agaimsh to judge the health of

contemporary homeless people in Glasgow. The epassing welfare reforms following
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the Second World War were expected to end povedyimprove the public health such
that they could be scaled-back in due course. |lh@iéndorsed the intention that the NHS
would be universally accessible, even by disenfiesscl people in the poorest
accommodation. In practice, the 1948 National #tasice Act led to local authorities
providing support for mothers with children, sottfeanilies were often split and single

men not provided-for at aff.*

Homelessness in the United Kingdom worsened il 8&®s as a result of slum clearances,
the decline in private rented accommodati@nd the population increase following the
Second World War leading to inadequate housingst@lasgow’s respite from the
depression of the 1930s was short-lived. The<tgle in providing ships and armaments
for the Second World War was followed by closurenaist of the docks in the 1960s and

70s.

Two events in late 1966 galvanized support forltbmeless in the United Kingdom. In
November 196&athy Come Home,*® Ken Loach’s documentary-style drama, was first
screened on BBC television. It depicted a youmgilfias gradually worsening social and
economic circumstances that led to homelessneskaaalg their children taken into local
authority care. Debates on homelessness follow&iliament. In December 1966 the
charity Shelter had its first meeting in the crgpSt-Martin-in-the-Field$® Shelter

successfully campaigned for better legislationupport the homeless.
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The first UK legislation on homelessness was thadta (Homeless Persons) Act of
1977 The Act was a Private Members Bill proposed lgylttberal MP Stephen Ross
and supported by the then Labour governmént.moved the emphasis from local
authorities’ Social Work departments, who were @pally responsible for supporting
homeless families, to their housing departmentse 1977 Act was partly a response to
the problem of women with children escaping donecesgtlence but having no rights to
accommodation. The Act required that individuatsevhomeless (not legal tenants or
owners of any property) or about to lose their anowdation within 28 days; they must
have local connection (family or employment in #nea); be in priority need (homeless
families with dependent children and homeless peaged 60 or over); and not be
intentionally homeless. These conditions defingdttitory homeless” but local

authorities could also choose to support non-siatutomeless.

Despite the 1977 Homeless Act, single homelesslp@ognmtinued to be poorly served and
homelessness increased steeply, trebling in Scbbatween 1983 and 194%3.This was
partly due to steep increases in unemploymenteakagt of Glasgow’s heavy
manufacturing industries closed, coupled with tfiects of the monetarist policies of the
Conservative government between 1979 and 1997 lewhe Conservatives cut local
authority spending, which led to reductions in gpeg on single homeless people, in 1990
they established the Rough Sleepers’ Initiativeesponse to a rapid increase in rough

sleeping, particularly in Londao.
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A needs assessment of homelessness and healtasigo®l in 199% indicated that at the
time there were 1970 homeless families, 2085 hdstellers, about 150 rough sleepers,
“40 ++” (indicating a high degree of imprecisiondaimnderestimation) abused women with
or without children, and 10 pregnant girls in spéeiccommodation — a total of 4255
prevalent homeless people not including approxim&g0 travelling people who would
not normally be classified as homeless. The uglioli the 1970 homeless families
estimate is open to question, however, as the dosak included 1066 single people
between 16 and 65 years and a further 38 sing&lgldit may be that these numbers

represented incident homeless applications through@01.

Homeless applications remained stable from the/ ¢éannid-1990s, increased in 1996-7
and then more steeply increased in 200620These increases were due to rises in the
number of single people while other groups remamede or less constant. In 1997 a
Rough Sleepers’ Initiative was established in $ewt! The Rough Sleepers’ Initiative
comprised £16m worth of diverse projects to worthvinoth rough sleepers and other
homeless people and ran initially from 1997 to 2080second phase ran from 2000 to
2003. In 1999, the Scottish Minister for Commuastpledged to end the need for rough
sleeping by the end of the Parlian@aind the deputy Minister for Communities

announced the formation of a Homelessness Taskforce

The Homelessness Task Force was established I8cttgsh Executive in August 1999
with the 3 aims of reviewing the nature and cauddsmelessness in Scotland; examining

current practice in dealing with cases of homelessnand making recommendations on
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how homelessness in Scotland could best be pravefitee final reporf of the
Homelessness Taskforce, published in 2001, nopedgessive increase in applications to
Scottish local authorities from 29 068 in 1989-8@6 023 in 1999-2000. One conclusion
was that Glasgow’s local authority hostels for gngeople should be closed and a fixed-

life Homelessness Partnership established to cioatedthe work.

In 2001, a Homelessness Partnership was creategdreNHS Greater Glasgow,
Glasgow City Council, and Glasgow Homelessness biét\ithe umbrella organisation for
non-statutory homeless agencies). Its principakavere to close all local authority
homeless hostels and provide more suitable accomtiood The Homelessness
Partnership was also expected to reduce homelessoesrring in the first place. Needs

assessments were commissioned from the authotgshape its strategy.

2.4 The extent, nature, and causes of homelessnessamtemporary

Glasgow

Methodological considerations in quantifying homelssness

This section is largely drawn from two needs agsesss'*?that were produced by the
author in 2003 and 2004 for the Homelessness Rahipeand a further report on repeat
homeless presentatioisvhich together provide a detailed account of comerary

homelessness in Glasgow relevant to this thesis.
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Homelessness can be quantified in terms of incidasgs — people becoming newly
homeless over a specified time at risk — or aggleat cases (that is, those who are
homeless at a given point in time). Both measaresmportant because they describe
different aspects of the homeless experience démce reflects determinants of
homelessness and the failure of primary preventfrevalence reflects the failure of
secondary prevention — that is, failure to identifgse who are homeless and successfully
resolve their homelessness. Information to deditteer incidence or prevalence of
homelessness is imperfect. Glasgow City Counbitsgrated Housing Management
System, described in more detail in Section 4.4edB9, provides the largest source of
information on all applicants and their dependevtis present to the Local Authority as
homeless. While it does not capture informatiorpeaple who present to non-statutory
homeless organisations, or who are outwith any &homeless service, over time it is
likely to capture the majority of homeless aduft$Glasgow. Prevalent homelessness can
be estimated by counting bed numbers and occupateyin all known homeless
accommodation. This makes inclusion of individuaithin non-local authority homeless

accommodation easier.

It is difficult to estimate precisely the scalehmimelessness for two main reasons. The
first is that prevalent homeless people are oftandentified in any systematic or
comprehensive way, particularly if they are notdests of statutory homeless
accommodation. The second is that even when hesredss can be identified, it is often a
transient but recurrent condition for an individuaithout either a clear start point or a

clear end point — what Williamisdescribed as an “open system”. It is easiesefinel
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when it results in contact with statutory serviedbat is, as incidence of homeless service
contact - but difficult to quantify precisely whan services are involved. In particular,
homeless people who are staying at “care-of” adesesr in other non-statutory homeless
accommodation (such as sleeping rough or in Womgiad'accommaodation) are often not

captured.

Williams and Chedl used the capture-recapture technique describ&hay® to estimate
the prevalences of homelessness in Plymouth anaayorThe technique was based on the

assumption that {Nthe total homeless population, equals
Nt = (Nl X Nz)/M

where N is the size of the first sample; e size of the second sample, and M the
number of individuals who are common to both sasipklthough arithmetically a simple
calculation, the problem is that it assumes tHanhdividuals have an equal chance of
being identified in any survey, that being in onevey does not affect the likelihood of
being in the other, and that the homeless populalaes not change in size between
surveys. Williams and Cheal sampled from a vareétgifferent statutory agencies,
including housing departments, police, advice agsnbed and breakfasts, and hostels.
Three 1-week samples were gathered to test theityadif the estimates. A very high
proportion of the paired samples were common th.b@f most relevance to estimating
homeless prevalence in Glasgow was that the majoiritVilliams and Cheal’s sample
came from hostels or lodgings (69%), so the resultked little to a simple occupied bed
count. The authors, however, concluded that tinsistency of results supported the

validity of the methodology. As the large homelbestels in Glasgow close as part of the
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Homelessness Partnership strategy, the opportitmégsily count prevalent homelessness
will diminish. The capture-recapture technique rrerefore be worth re-visiting to

obtain future estimates of homeless prevalencdasdaw.

Rough sleeping

Attempts to enumerate rough sleepers in the Uiitaddom began when the 1991 Census
recorded, for the first time, numbers of individualithout a home and sleeping rough. A
total of 2845 individuals were identified in the itéal Kingdom, with 145 in Scotlarit.

The results of such surveys reflect the efforts enaddentify rough sleepers much more
than the true prevalence of the population. Fameple, in the Rough Sleepers’ sun/ys
individuals were identified in a week in May andt@uer. The 1-week period prevalences
in Glasgow in May 2001 were 172 and in October 203¥. By 2003 these had fallen to
88 in May and 100 in October. These cross-sedtguraeys were taken to give evidence
that the need to sleep rough had actually falldawever, they are highly selective
surveys. Those whose rough sleeping locationlibatately secretive for safety will be
missed, as will those in peripheral areas suctoasihg estatet. A more precise estimate
was obtained from answers to the question askeddry head of household presenting as
homeless to Glasgow City Council in 2003-4, “Diduyor any member of your household,
sleep rough last night?” 1166 different individsjatomprising 950 men and 216 women,
reported sleeping rough the night before they pieskeas homeless. The number

reporting having slept rough in the 3 months betbhey presented to the Council over the
same period was similar, at 1151 individuals. Wlhfilis latter figure should not logically

be lower than the former, it may be due to recal lor errors in reporting and recording
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information. Even these figures are undoubtedijenestimates because they do not
include people who slept rough and did not pregettie Council. Also, they do not
indicate the number of episodes of rough slee@egach individual is counted only once
in the year. Even when services are involved gogs follow-up are high and records of

“resolved homelessness” are usually not kept.

Incidence of homelessness

The following discussion considers information alulés who attended Glasgow City
Council housing services and were deemed hometekslaible for support. These
attendances are known both as “presentations” applitations,” the latter because an

individual is considered to be making an applicafior homeless housing support.

Each calendar year around 9000 adults preseniasg6lv City Council as homele¥s.
The number of individuals increased by 13.5% fr@0@in the financial year 2001-2 to
9422 in 2005-6. The total number of annual honsetggplications fell by 18% between
2001 and 2006 from 13 248 to 11 246 although thevies not consistent every year.
These diverging trends were due to a reductioepeat applications, particularly in
men®* Repeat applications to the local authority domestessarily indicate repeated

homeless episodes, but rather failure to resolvedhessness.

The majority of applicants were male, but there wasntinuous reduction in the

proportion of men compared to women who presengddden 2001 and 2006, falling
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from 67% to 59%. This was due to a fall in rega@sentations by men, while the number

of female presentations remained similar over fifhe.

The incident homeless population is young comptodhe general population. Statutory
homeless status is conferred only on adults ageahd@®ver, with children aged under 16
being looked after by Social Work Services, anccipeare arrangements also provided
for 16 and 17 year olds. In 2003-04, about a tbfrdomeless applicants were 25 or
younger and about two thirds were 35 or yourteln 2001-2, the mean age was 37.2
years (95% CI 36.8 to 37.6); in 2005-6, the meawaags significantly younger at 33.4
years (95% CI 33.1 to 33.6 years). Women were geuthan men. In 2001-2, the mean
age of female applicants was 35.5 years and the egaof male applicants 38.3 years
(independent samples t-test, difference 2.8, 95%.CB.6 years). In 2005-6, the mean
ages of men and women were 34.5 and 31.9 resplgdiindependent samples t-test,

difference 2.6, 95% CI 2.2 to 3.2 years).

Prevalence of homelessness

The prevalent homeless population had a similapseftle to the incident population,
although it was strongly determined by the typaafommodation. In 2003, Glasgow
City Council provided hostel accommodation compgsabout 1000 beds spaces in large
city-centre based hostéfs.The Council also provided about 1300 flats, ofolH1010

were temporary furnished flats, 117 supported fiatsinder-25 year olds and 146 flats
supported by Assessment and Resettlement OfftteFhiere were about 1000 beds for

homeless people provided in a variety of locatiopnshe private and voluntary sectors.
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These varied from large hostels to 5-10 beddeditiasi Social Work also purchased
accommodation services for up to163 homeless peppigided exclusively by the

voluntary sector. In addition, the Rough Sleepgrigative reported that at least 484 of
their clients in the financial year 2001-02 repdrtmving slept rough' To the total of

about 3300 places for known homeless people cailadded an arbitrary figure of the
“hidden homeless” — including those who had nogbbinelp from statutory homeless
services. These may particularly include peoplensuitable long-stay accommodation;
people staying in institutions (such as hospitaés)ause they had nowhere else to stay, and
those in insecure accommodation or unreasonaldensstances. Both the 2003 and 2004
needs assessmett¥ suggest a prevalent figure of about 4000 homéfeteiduals in

Glasgow.

Information on occupancy from Glasgow City Courgihtegrated Housing Management
System was extracted by the author on 22nd Septezfbd. On this date, the Council
provided homeless accommodation for 1758 adultepesing 1114 men (63%) and 805
women (46%). The two largest types of accommodatiere hostels and temporary
furnished flats. 84% (533 of 632 places wherermfation on sex was available) of hostel

beds and 40% (308 of 778 beds) of temporary fueddtats were occupied by men.

The prevalent population of Glasgow City Councisteb residents was older than those

who presented as homeless. 15% were 25 or youmuer5% were 35 or younger.
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The following maps show the geographical distribitof all dedicated homeless
accommodation throughout Glasgow City in 2004 aedevprepared by the author for a

needs assessméAtThese maps are Crown Copyright with all rightereed.
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Origins of homeless applicants in Glasgow

There was a supposition in Glasgow City Councit tha city was a magnet for
homelessness in west and central Scotland, witin@dint tensions over resources allocated
for homelessness for neighbouring local authoritiEse most valid measure of where
incident homeless cases originated, however, itelicdhat 88% of Glasgow’s homeless
applicants gave their current or last address g lvathin the Glasgow City Council

area™® This probably over-estimated the proportion dfigenous homeless individuals,
however, because those who have been in some fdmonteless accommodation, such as
a hostel, may list their last address as beingiwiBlasgow although before becoming
homeless they were not residents of the area.rndtion was not available to confirm this
hypothesis. No area within Glasgow City could &rthat it did not generate
homelessness, although crude annual rates of aduttpresented per 1000 population

varied from 8.0 in the North West to 20.3 in thertidEast.

Reasons for being homeless

Homeless applicants are asked to give one reasgrthely are homeless when they
present to a housing office. This is classifiedoading to a standard national list, which
changes slightly from year to year. For exampl€001-2, “discharge from institution”
was the fourth commonest reason for homelessnésdrbast disappeared in subsequent
years. This is likely to be because it describiedithrges from prison, for which a new
and specific category appeared. The single comatoaason recorded for homelessness
was that an individual’s family or friends wouldtnor could not, accommodate them.
Together these comprised 36.4% of reasons for fesseéss in 2003*4. Discharge from
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prison (14.4%) and “other” (13.6%) comprised theos®l and third most common reasons
given, respectively? While friends or family no longer accommodatingiadividual

were the commonest reasons for homelessness imt@tland women, there were some
differences in the prevalence of other explanatfoniomelessness. In 2001-2, men were
more likely than women to have lost a place in siél9.2% vs. 3.0% in men and women,
respectively) or been discharged from prison (15v8%.8%). Conversely, women were
more likely than men to report fleeing domestidemnze (17.4% vs. 1.2% in women and

men, respectively).

2.5 The health of homeless people in Glasgow

There is limited research evidence on the healtioafeless people in Glasgow. In this
section the results from five of the highest qyadtiudies are critically appraised. These
comprise two analyses of deaths from drugs puldligh@00d? and 20022 a large and
well-conducted survey on mental health carriedima999?* a survey of alcohol related
brain damage in homeless hostel dweffeand an estimate of cancer incidence in hostel
dwellers?® The findings of surveys and needs assessmertséha not conducted using
validated methods are not considered in detaik,haor is research from earlier periods
when the demographics and health problems of theeless in Glasgow may have been
different. A structured questionnaire suf/eyf 16-25 year olds in Glasgow in 2001-2 and
several of the quarterly Rough Sleeping Initiati@re Data Reportwere carried out
contemporaneously with the cohort study describéat In this thesis. However, both
these reports suffered from selection and misdlaason biases that undermined their

scientific validity.
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One of the largest and most rigorous surveys oh#dadth of homeless people in the United
Kingdom — and the largest in Glasgow — was camigicby Kershaw and others in 1949.
The work was commissioned as part of Greater Gladgealth Board’'s mental health
strategy to explore the particular mental healttbf@ms of homeless people. It therefore
focussed on mental health and associated healtdvimems. 225 individuals were
interviewed, selected from hostels run by statutorg voluntary services and from those
who had used drop-in centres and had slept rougbna¢ point in the previous week. It
did not include homeless families. Validated stgisystems for mental health (CIS-R)
and alcohol use (AUDIT) were used. Kershaw fourat ¥3% of respondents had at least
one clinically significant neurotic symptom and @¥6bably had a psychotic disordér.
Drug dependency and hazardous drinking affected &38®%4% of the sample,
respectively, and 82% of respondents were currankers. However, although 19% of
the sample had a history of drug injecting, theorepontained no reference to blood borne
viruses such as HIV, hepatitis B, or hepatitisAT the time of the study the prevalence of
hepatitis C among injecting drug users was betW@sa and 79%°*° Thus about 15% of
homeless people would have been expected to béitieefSapositive. Similarly, no

mention was made of tuberculosis, for which exaesalcohol consumption and poor

nutrition among homeless people are risk factors.

Kershaw’s survelf therefore illustrates three main problems of crsstional studies:
selection biases; information or measurement bjasesinability to establish temporal
relationships between exposures and outcomescti®ealdiases include the sample being

older and having a greater proportion of men th@htomeless population; inevitably it
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did not include those who had died as a result bealth or who were in hospital; and
neither represented homeless families nor homelegigle who might be in less hazardous
environments. Information biases came from uselgreported information, in particular
under-reporting of stigmatised or latent diseaseh sis tuberculosis, HIV and hepatitis C.
And the cross-sectional nature of the informaticeant that it was not possible to
determine the temporal relationship between horaeéss and any given factor. It seems
at least plausible that anxiety, followed by ina@@ use of alcohol and drugs to lessen it,
might increase after becoming homeless ratherah@nbeing precipitating factors for

homelessness itself.

Given Kershaw's findings of high prevalence of dusg, hazardous drinking, and
smoking?* the following 3 papers assess drug deaths, aleetaikd brain damage and

cancer incidence in the Glasgow homeless population

The numbers of drug deaths in Glasgow homeles&lsdatreased in consecutive years
between 1990 and 1999 from 0 to*#60f a total 61 deaths, 59 were in intravenous drug
users and 79% due to drug overdose, principallgiherA statistically non-significant
increase in deaths was found between Septembddereimber. The authors did not
attempt to relate numbers of deaths to any dendoribat as no major increase in
provision of hostel beds occurred throughout theade it seems reasonable to conclude
that the risk increased. A subsequent analysadl 87 drug deaths in the year 1999 in

Glasgow found that 29% had been homeless at some tinfeigedar before death.
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Again, no attempt was made to estimate the riskngntioee homeless population nor to

infer whether homelessness was a cause or consexjaetiicit drug use.

Kershaw reported that 54% of the homeless werertiaaa drinker$? a high prevalence
of alcohol-related brain damage (ARBD) might beapated. Gilchrist and Morrisori'd
survey comprised a two-stage assessment of a puepsmmple of 266 homeless hostel
dwellers in Glasgow in 2003. Initial assessmeftsognitive impairment (using
Addenbrooke’s Cognitive Examination) and alcohgelelence in the previous year
(using the Fast Alcohol Screening Test) and previseek (using the Leeds Dependence
Questionnaire) were carried out by non-speciadisearch staff. Hostel dwellers with
evidence of hazardous drinking and cognitive impaint were referred to a second stage
where they underwent clinical assessment for aloatated brain damage by a
psychiatrist and psychologist. The majority of Hanple was male (89%) and the mean
age 53 years. Alcohol problems were common, wsdb drinking hazardously and 61%
meeting the criteria for lifetime alcohol dependen82% of the sample had cognitive
impairment. After clinical examination, the authdound the age-adjusted prevalence of
alcohol related brain damage to be 21% (95% Cl18%)2 The study suffered from
selection biases at a number of points. Patiehtsivad died of alcohol related causes
would be excluded from the sample population, ds agethose who did not consent to
participate because of alcohol related brain dam&gdow-up within the study was poor,
with only 58% of eligible patients (that is, thosgh potential ARBD) being seen by a
psychologist and psychiatrist for clinical examiaat However, the age-specific
prevalences from the final sample were appliedhéoariginal study sample to adjust for

selection bias by age.
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Lamont estimated cancer incidence rates in ressd#rt0 large Glasgow homeless hostels
for men between 1975 and 1993Cancer Registry cases were identified by deatbrde
postcodes indicating they were residents of laayadiess hostels. Rates were calculated
on the assumption that each hostel was fully oexlipo each bed contributed a full
person-year of observation each year. A sensitanialysis, assuming 75% occupancy,
was also carried out. To refine the crude inciéamate, the population structure of
homeless men who participated in a dental questiomsurvey in LeedSwas assumed to
apply. However, reliable cross-sectional data tas@w hostel residert{s?indicates

that they were younger than the Leeds populatAsa result, age-adjusted mortality rates
will tend to over-estimate cancer incidence becausdence increases with age.
Proportional incidence ratios (PIRs) were alsowated by applying West of Scotland
age, sex, and socio-economic specific inciden@srtat the assumed age-structure of the
hostel population, and then creating incidencesadf observed/expected. A limitation of
this technique is that ratios can only be comparieen overall incidence rates between
populations are the safi@nd the very high smoking and alcohol prevaleircése
homeless (see Section 2.6) suggest that canc#re bfng and head and neck were likely
to be much higher. The study reported that the@anwith the highest incident number
were those of the lung (49.0%), oral cavity andrpha (5.1%), and stomach and colo-
rectum (each 4.7%). Cancers with the relativei)hbst incidence rates, however, were of
the oral cavity and pharynx (PIR 2.3, 95% CI 1.@}4larynx (PIR 1.7, 95% CI 0.9-3.2),
and oesophagus (PIR 1.6, 95% CI 0.9-2.9). Stamsatdncidence ratios against the West
of Scotland population were similar. Assuming 7B86tel occupancy reduced the time-
at-risk by a quarter and therefore increased tleilzded incidence rates. The authors
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noted that the incidence ratio of some cancersneagaised in the homeless although
socio-economic deprivation was a risk factor. Stomcancer, bladder and colorectal
cancers, according to SMRs supplied by the authaid a higher incidence in more

deprived areas.

SMRs provide a method of comparing age and sexstatjudeath rate ratios between
sample populations and a standard population. rdtneis usually multiplied by 100, so
that the null value of the standard populationd$QD, but less frequently the simple ratio

Is quoted.

The results reported by Lam8hare certainly plausible given both their consisyewith
other deprived local populations and with the rigdsorted by Kershat— with high

levels of cigarette smoking, hazardous drinkingl paor nutrition. However, the
assumptions about hostel populations are questien&iostels experience a high turnover
of residents and length of stay is strongly determined by Hg&he majority of residents
under 30 years old stay for less 4 weeks; whilg d@¢ the majority of residents stay for
over 4 months. Thus, while Lamont presented arasting event rate, it is difficult to
interpret this in terms of the actual risk expecish by an individual resident of a homeless
hostel. The absence of women, families, or thdse were not in other homeless
circumstances (such as sleeping rough, livingnmpi@rary furnished accommodation, and
others) also limits the generalisability of thiads. It also underlines the need for a study

using a true cohort design to capture actual petisom at risk.
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In summary, the most methodologically rigorous Esidn the health of homeless people
in Glasgow indicated increasing risks of death fmng$? and high prevalences of
neurotic and psychotic symptoms, drug dependendyharardous drinking. The
prevalence of alcohol related brain damage amoagdséw hostel residents was around
21%2% Cancers of the oro-pharynx and lung were conffhiout there were significant
methodological limitations of the methods usedsiineate incidence that indicated the

need for new research.

2.6 Self-reported health and health behaviours in homelss people

Because there is limited evidence available spdifi on the health of homeless people in
Glasgow, evidence on homeless people’s health generally is now considered. In this
section critical appraisals are made of the thaegelst surveys on health behaviours of
homeless people in the United Kingdom, a survgysgthiatric symptoms in hostel
residents in Oxford and literature on HIV/AIDS. érh follow reviews of literature on

hospitalisations and then deaths in the homeless.

Surveys of self-reported health in United Kingdom lbmeless

Gill and other¥ carried out the most extensive survey of psydaiatorbidity in the
homeless that has been published, as part of tlkSCHrveys of Psychiatric Morbidity in
Great Britain. This extensive set of interviewsulged in a 238-page report, and a
relatively brief critical appraisal of the methodgy and results will be given here.
Findings on residents of hostels, private sectasdd and short life accommodation, adults

staying in night shelters, and people sleeping mduggween July and August 1994 were
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reported separately. Rough sleepers were santpiedgh their use of day centres,
potentially biasing this sample towards more orgaaior resourceful individuals. 235 of
the 456 housing departments in Great Britain reggbithat they had homeless hostels. A
representative sample was drawn from each hostegdon local information about the
age structure of residents within the 16 to 64grgep. Questions covered prevalence of
psychiatric iliness, use of services and treatmaamd, lifestyle factors such as alcohol,
tobacco and drug use and validated assessmenttesemployed, namely the Clinical
Interview Scheduled — Revised (CIS-R}he Psychosis Screening Questionnaire (P$Q),
and the General Health schedule of the GH®fi2 self-completion. Most response rates
were 68% or higher but only 44% of private and aleindlords responded. These are
Impressive response rates for hard-to-reach papotat 70% of hostel residents were
men, a third aged 16-24, and a quarter aged 2®8ky In contrast, 63% of those living
in private sector leased accommodation (PSLA) wernmen although the age distribution
was very similar to that in hostels. Nightsheitsers comprised 89% men with 29% aged

16-24, 31% 25-34 and the remaining 40% aged 35-64.

While much information was presented in the re@rtrief summary is given here.
Arguably, all types of homeless circumstances elevant to this thesis as the analysis
does not discriminate between individuals whose&ipus or subsequent homeless
circumstances included rough sleeping, hostel aooasation, private sector leased

accommodation, or rough sleeping and the use tit sigelters.
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Prevalence of potential neurotic illnesses suatlepsession and anxiety was 38% in hostel
residents and 35% for residents of private seemsdd accommodation (PSLA). After
pilot work the authors found that the survey instemt, CIS-R, was not feasible for use on
nightshelters users. Presumably this was alsodbke for rough sleepers, but there was no
mention of the CIS-R in the relevant section. dgime General Health Questionnaire
threshold of 4 or more to equate to a CIS-R of d&hore, 59% of nightshelter residents
and 57% of rough sleepers were psychiatric “casesipared with 39% of hostel residents
and 42% of PSLA residents. For both nightshelsersiand rough sleepers, follow-up
interviews to determine psychotic symptoms had pesponse rates and prevalence
estimates were likely to be biased. The prevalengsychotic illnesses was 8% among
hostel residents, 2% among PSLA residents. Na éstamate of psychosis was made for
nightshelter users or rough sleepers. 16% of host&lents, 3% of PSLA residents, 44%
of nightshelter residents, and 50% of rough sleepere alcohol dependent and 6% of
hostel residents, 1% of PSLA residents, and 12%udh sleepers were dependent on
non-cannabinoid drugs. Smoking rates ranged fré% @f PSLA residents - which was
lower than the contemporaneous UK national avéfage 90% of rough sleepers. No

reliable final estimates of alcohol or drug useevarovided for nightshelter users.

Gill and others’ surve¥ indicates the practical difficulties in obtainimglid morbidity
estimates among homeless people, particularly thet minerant groups who use
nightshelters or sleep rough. Consistent CIS-Rescoould not be obtained from all 4
homeless groups that were interviewed. Howevenesgeneral conclusions can be made
from these extensive surveys. There were higHdenfemental illness, drug, alcohol, and

cigarette use among homeless individuals througth®utUK consistent with those in the
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Glasgow homeless populatidh.Where comparisons can be made, the prevalence of
psychiatric “caseness” increased with greater hesseVulnerability from hostel residents,
to PSLA residents, to nightshelter users, to raglghpers. The high prevalence of
psychotic iliness in hostel residents (8%) compaviéd PSLA residents (2%) is not

readily explained and unfortunately comparisonfihe other two homeless groups could
not reliably be made. Drug and alcohol use wese tdearly related to vulnerability, as
might be perceived. Rough sleepers and nightshrekbedents had very high levels of
alcohol dependence (50% and 44%, respectively)aW?HLA residents had lower levels
than the general population (3% vs. 5% in the gérpapulation?). Drug use was also
highest in hostel users followed by rough sleep&alection biases are likely to
significantly affect some of these estimates. Hmvethe findings of Gill's survey should
not be dismissed. They raise questions about whatimental illness and substance
misuse are causal factors for homelessness, Ipettegntive services might reduce the risk
of homelessness. They may also indicate a high t#wneed for specialist services,
although this is not an automatic conclusion. &ample, rough sleepers who are alcohol
dependent are unlikely to have the prerequisiteakstability to allow them to engage

with an alcohol treatment programme. Resolutioharhelessness may be a necessary

first step.

Bines’ presented the findings of two surveys of singlmaless people both carried out in
1991. The first source of data came from a natisavey of homeless people carried out
by the Centre for Housing Policy at the Universityyork, which sampled hostels

dwellers, those living in bed and breakfasts, andjh sleepers who used day centres and

“soup runs.®” The second survey came from the first wave oBttiish Household Panel
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Study in 1991, the Living in Britain Survey. Ddsanf the sampling methodology were
not given but Bines described them as nationafiyagentative. It allowed comparisons to
be made between the general and homeless popuglatsomy the same survey
methodology. Results from both surveys were regoibgether and the discussion
supplemented with quotations from homeless peapfmé of the Department of the
Environment study Quarterly Homelessness RetuBises reported one or more health
problems in 55% of the general population and betw&2% and 78% of the homeless.
Those in more vulnerable homeless circumstancestegbgreater health problems.
Diagnostic groups were self-reported and no vabdawas attempted. However, the most
common health problems in homeless and non-homegtesps were musculoskeletal
(24% - 42% of the homeless vs. 23% of the genenalifation) and depression, anxiety or
nerves (28% - 40% of the homeless vs. 5% of thergepopulation). After
standardisation for age and sex, the highest rafiasorbidity were for fits or loss of
consciousness (Standardised Morbidity Ratio, 188#)depression (SMR, 1152). Up to
55% of homeless women and 37% of homeless mentegpmrental health problems,
compared to 7% and 3% of the general female and peggulations, respectively.

Alcohol problems were reported to be common butifigenumbers from either survey
were not provided. Registrations with a GP werg& &lnong day centre users and 80% in

hostel and bed and breakfast residents.

The third survey that has been appraised is Westakl George®8 survey of single
homeless people in Sheffield to determine prevaerienental illness. This survey of
self-reported symptoms, using validated tools, eased out over a 12-hour period

although the date of the study was not given (d@epwas published in 1994). The
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sample included residents of a variety of typeaazommodation but not rough sleepers.
The completion rate appeared to be 88% althougtxaot figure was provided. Results
were compared to a survey from a non-homeless Lopdpulation surveyed in 1982
using the Nottingham Health Proffté. Total and component scores (energy, pain,
emotional reactions, sleep, social isolation, amgsal mobility) of the Nottingham
Health Profile were statistically significantly ligr in the homeless compared to the
general population. The authors also found that\bttingham Health Profile scores were
significantly associated with self-reported psytigoroblems but only the social
isolation and physical mobility components werengigantly associated with previous
psychiatric inpatient admissions. The authors satggl that those with a history of
psychiatric inpatient care were older, which mayehaccounted for their poorer physical
mobility, but they seemed reluctant to accept thdimg of social isolation. On the face of
it, the effects of psychiatric admissions and miafiteess might logically, if unfairly, seem

likely causes of social isolation.

Psychiatric symptoms in Oxford hostel residents

Marshalf® described the severity of psychiatric symptoms g8 residents of two
homeless hostels in Oxford in the late 1980s. Sdmple was chosen by hostel workers
who were asked to identify individuals with sevarel enduring mental illness. Thus, the
study did not attempt to assess the prevalencsyahpatric morbidity but given that only
5 of the 48 participants had no clinically sigrafint psychiatric symptoms, it might be
inferred that at least 31% (43/146 residents) wezatally ill. Validated psychiatric

assessment questionnaires were administered Ipapies’s author. Marshall found that
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while all subjects had been drug and alcohol fee€fweeks prior to interview, lifetime
prevalences of drug and alcohol problems were 2d8@2a% respectively. 48% of
interviewees had severe handicap and 26% modexatkdap, indicating that they would
be unlikely to cope independently if dischargedrfrime hostel. 37% of the sample had
clinically significant neurotic symptoms and 67%aHborid psychotic symptoms. The
author concluded that homeless hostels in 1989 lereming inadequate alternatives to

long stay psychiatric wards following changes teeda the community.

HIV/AIDS

Although Human Immunodeficiency Virus (HIV) and Adgged Immuno-Deficiency
Syndrome (AIDS) featured in a number of studiefiomeless people, much of the
literature describes risk behaviour and educatioriatventions to prevent infection. A
number of papers that comment on HIV/AIDS or rig&tbrs, such as injecting drug use,
are discussed below in homeless hospital popultidi®*°+®>The conspicuous absence

of HIV or other blood-borne viruses in self-repargirveys has also been noféd.

In this section a brief review is made of six sagdihat describe HIV prevalence in the
homeless and one that describes the impact ofyhagitive anti-retroviral therapy

(HAART) on its prevalence.

Beech and othe?Sreported on prevalence of HIV among 150 homeldsteacents (14 to

23 year olds) in Memphis. 70% of the sample weatentypical for most homeless
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populations and for that in GlasgdWw’? 16% were HIV positive. Pfeif€rreported on a
similar sample of homeless 14-24 year olds in Hadlgd, California. 11.5% were HIV
positive on testing. Surratt and Incidfdound no significant differences between HIV
infection rates in homeless (22.5%) and non-hors€®4$.9%) female sex workers in
Miami. They hypothesised that the female sex warkgcled in and out of homelessness

and thus the distinction between homeless and nomeless was not valid.

Herndon and othet$reported on HIV prevalence in urban homeless woimé&s
Angeles County, California, in 1997. The resudise from self-reports obtained by
interviews. 68% of homeless women reported they trad been tested for HIV in the
previous year and 1.6% of the total sample saig Were HIV positive. Those who were
tested were likely to be systematically differatni those who were not. In particular,
pregnancy was the most common reason for obtaamnglV test. Thus a more chaotic
and at-risk third of the homeless population mayehi@ad significantly higher HIV

prevalence.

Klinkenberd® reported on the prevalence of HIV, hepatitis B hagatitis C among 172
homeless patients with severe mental illness ahstance use disorders in Missouri.
Two-year follow-up included HIV testing. HIV preleamce at baseline was 6.2% and no
patients developed infection during follow-up. Thajority of HIV-positive patients were
male and African-American, largely reflecting tlaetfthat 78% of the sample was male
and 69% African-American. 44% of the sample haldeeihepatitis B or C, and 18% had

both. Small numbers may partly have been resplen&ibthe lack of statistically
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significant results and wide confidence intervals $chizophrenia and drug use
significantly raised the odds of having hepatiti;iction. Empfield’s" study on 203
hospitalised homeless mentally ill patients fror84.% 1991 in New York City can be
compared with Klinkenberg'’s resufts.HIV prevalence was 6.4%. Prevalence was

greater in patients under 40 years old and no g&xehce was found.

Pulvirenti and othef$ considered the impact of highly active anti-retravtherapy
(HAART) on 6045 hospitalisations for HIV/AIDS in anner city hospital serving
predominantly poor people in Chicago from 2000@62inclusive. They stated that
among reductions in admissions for many HIV-relatedditions was a fall in homeless
admissions between the two dates. However, thasean overall increase in HIV-related
admissions. Other, non-HIV infectious diseasesissions did not increase over the

period.

In conclusion, three large surveys of self-repohedith in UK homeless populations and a
survey of Oxford hostel residents identified higbvalences of self-reported physical and
mental morbidity compared with the general popalati Alcohol and drug dependence
prevalences of 40-50% were reported. More vulderabmeless circumstances (for
example, sleeping rough compared with living iroatkl) were associated with higher
prevalences of ill health. Homelessness was as®alcwith increased prevalence of HIV
due to high prevalences of risk behaviours, sudhjasting drug use and sex working.

HIV infection rates in homeless adolescents of % have been report&88°’ The lowest

HIV prevalence reported was among urban homelessen®’ a self-reported 2%, and the
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highest, of 23%, among female sex work&rdhe introduction of HAART therapy
appears to have reduced hospitalisations for H¥stmen® in the homeless as well as
other non-homeless populations. New analysesewdeat that reflect the longstanding
availability of HAART in the United Kingdom as wadk its HIV infection rates in high

risk groups.

While all surveys used validated health assesstoel#, none triangulated their findings
with objective measures of health. These surveggate a need for more robust
quantitative evidence on the health of homelesplpeolhe next two sections therefore

consider literature on hospitalisations and degthise homeless.

2.7 Hospital admissions by homeless people

The literature on hospitalisation patterns in hasglpeople can be broadly divided into
four groups: those that encompass general admssarmh papers that focus specifically on
mental health, alcohol, and tuberculosis. Liten@tn each of these topics in turn is

critically appraised below.

General hospitalisations

Eleven of the highest quality studies on generaphalisation patterns in the homeless
have been considered, here. The majority are -s@s#onal in design, taking inpatient

data over a period and cross-tabulating proportodmatients with different
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characteristics. There were two cohort studigse-foom Honolul&" and one from
Chicag8? - and one was a case-control stilyThese three methodologically strongest
studies are reviewed first before considering thdemce from the largest and most
rigorous cross-sectional studies. A summary asehmapers is provided in Table 2 on

page 79.

Martell and othef¥ carried out a retrospective cohort study on hossetespitalisations

by users of the Kalihi-Palama Health Care for tlwendless Project in Honolulu, Hawaii.
Rates of hospitalisation among the homeless wargaced with age and sex adjusted
Hawaii state general population rates. Half oftbeneless cohort was under 35 years and
a further third between 35 and 45 years. Threetersawere male and 49% white. Their
age and sex demographics were therefore simildretGlasgow homeless populatign’?
One per cent were HIV positive. Seventeen peraktite cohort had at least one acute
hospital admission and 3% were admitted to the gtsychiatric hospital. The mean

length of stay among the homeless was 10 days aeahpath the state average of 8 days.
Acute hospital admission rates among the homeless %6 times greater than the general
population (542 vs. 96 per 1000 person-years).okimhately, diagnosis-specific
admission rates were not provided, only numberspaogortions of patients. Psychiatric
admissions were the most common diagnostic gro@pn@viduals), with schizophrenia
being the commonest single diagnosis. Traumasigrdises were the second commonest
group (50 individuals), with fractures and dislagcas, blunt trauma and lacerations among
the most frequent diagnoses. 35 patients werettathior cellulitis, 25 for addiction to
alcohol or substance abuse, and 14 for symptomatiofirawal from alcohol. 19 patients

were admitted for neurological disorders — an awetiure of seizures, syncope, and
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transient ischaemic attacks and strokes. Onlytiemavas admitted with HIV related
causes, and apart from cellulitis, no other intecdidiseases were recorded. The main
limitations of this retrospective cohort study dgswere in selection biases. Patients who
died during or after hospitalisation and those thatot use the Health Care for the
Homeless Project would be excluded. These arbyltkeesult in a more healthy or
health-care seeking population under study. Thesses could be mitigated by a

prospective cohort design.

Buchanan and othéfpresented results from the only prospective cabtody of
homeless hospitalisations that was identified leyliterature search. The study quantified
the effects of respite care on health care usesglexted group of homeless adults. It
described 12 months’ follow-up of individuals whadhbeen identified as homeless while
hospital inpatients and then referred to a locgpite care centre in Chicago. Because
demand for respite care exceeded supply, a conopavishealth care use between two
cohorts could be made: homeless individuals whaddidid not receive respite centre
support. The respite care cohort spent signiflgdatver days as inpatients (3 vs. 8 days,
p<0.002), had non-significantly fewer emergencyattgpent visits (1 vs. 2, p=0.09) and
non-significantly greater outpatient clinic vis{svs. 6, p=0.65° There was a significant
11.3 day reduction among the respite care cohaonpatient bed days used in 12 months
by patients whose presenting condition was HIV/AIDdfortunately, the opportunity to
calculate admission rates was missed and the disadibty of its findings limited

because a condition of being considered for regpite was being drug and alcohol free.
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A case-control study in Massachusgtts the early 1990s compared female homeless
shelter users (cases) with women from low-incomgskbolds (controls). A variety of
measures of health service use and health-relafeavinurs was assessed. Housed
women scored higher, indicating better health,lbccenponent parts of the SF-36
described in the paper (physical functioning, falectioning-physical, bodily pain and
social functioning) although mental component ssafethe SF-36, for example, were not
presented. Differences in SF-36, self-reportedmicrhealth conditions, obesity, smoking,
drug injecting and alcohol did not achieve convamdi statistical significance although
they consistently found homeless mothers to b@orgr health. Homeless women were
twice as likely to have been hospitalised in thevmus year compared to women from
low-income household$. Homeless women were significantly less likehhave a

regular source of care (89% versus 96%) and were flkely to use both outpatients and
hospital emergency departments (3% vs. 0%). Hsael®men reported significantly
more barriers to care in the previous year, pddrbubecause of lack of transportation,
lack of knowledge about services, being busy witteopriorities, having no child care,
and feeling depressed. However, homeless womemnrg®rted being twice as likely to
have been tested for tuberculosis. Two limitatiohthis study are that it appeared to be
under-powered to confirm potentially important difnces between homeless and
deprived women and that comparisons with deprivethen underestimate the magnitude
of poor health in homeless women compared to thergé population. A further point is
that although the authors describe their study‘aase-control” it lies somewhere
between being a case-control study and a crosssaktsurvey because there is not a

hypothesis that homelessness is an outcome arsetffieported health measures risk
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factors for it. As with any case-control studyyves not possible to determine the temporal

and therefore causal relationship between rislofad@nd outcomes.

The remainder of this section considers evidenma ftross-sectional studies of hospital

records.

Salit's analysis of nearly 19 000 admissions to Newk City public hospitals' in the

early 1990s, like Weinreb’s case-control stitigpmpared the homeless to low-income
patients. Salit’¥ homeless sample comprised 82% men, with a thidgus5 years old
and 88% under 55 years, again demographically airtolthe Glasgow incident homeless
population*" *?although in New York 56% were black, and 21% edigpanic and white.
Compared with non-homeless patients, the homeless more likely to be male, black
and middle-aged. The excess in men is consistiénttie demographics of the homeless
population and was also found in a Canadian ar€f\sit the older age compared to the
non-homeless is not consistent. The majority ohéless individuals, 80%, were insured
by Medicaid. As with Morris’§’ San Diego analysis, Salit compared proportiorelof
diagnoses in homeless, public hospital, and Medipavate hospital patients and
therefore all proportions added up to 100%. Tlwsfl “excess” diagnoses in homeless
people there were the same percentage of defaghdises, often spread across a number
of diagnostic groups. The results did not compates of hospitalisation between
different groups. The most common principal disgggoamong the homeless were
substance abuse (29% of all admissions), menaisdl (23%), respiratory disorders

(17%), AIDS (17%) and trauma (13%). By comparis22 of discharges by Medicaid
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patients in private hospitals and 9% of public hadplischarges were due to substance
abuse. This pattern may be explained by the velgtpoor provision of inpatient
addictions services in public compared to privaisitals. Discharges for mental illness
comprised 9% and 5% of public hospital and priweslicaid hospital discharges,

respectively.

Raynault's comparison between homeless and nondesmdeprived admissions in
Montreal similarly reported that admissions foramig psychoses and functional
psychoses were increased with odds of 6 and 1&cteply’® Discharges due to AIDS
were 11% in Medicaid private hospital discharges 8% in public hospital patients. The
authors therefore highlighted the excess of substabuse, mental iliness, AIDS and
trauma among the homeless. They did not, howéataince their perspective by
commenting on the corollary — lower rates of adangmber of other conditions, including
diseases of the circulatory system (8% of homealestharges, 17% of non-homeless). A
low rate of circulatory diseases in the homeless also observed in homeless
hospitalisations in Montredf. Moreover, percentages of diagnoses were divideed i
substance abuse plus mental illness, and “othEmné “other” group was then presented as
percentages of 100. Thus, 52% of homeless disebang due to substance abuse and
mental illness but the remaining 48% of admissemespresented as percentages of
themselves. This means, for example, that AIDShdigges in the homeless, at 17%,
represent 17% of 48% of “other” diagnoses, whilgriwate hospital patients, AIDS
discharges are 11% of 73% of “other” diagnosesth Bofact represent the same

proportion - 8% - of all discharges.
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Several approaches to calculating lengths of stng\presented for the New York City
analysi* but the consistent finding was of longer lengthstay in homeless of 3 to 5

days compared with non-homeless individuals. Extasgths of stay in the homeless
were greatest for mental illnesses and shortesh&otreatment of trauma and substance
abuse. Patients who discharged themselves aga@tstal advice and those with hospital
stays over 150 days were excluded from the analyBeth may be more common among
the homeless than non-homeless and thus introdbiees doward shorter stays in this
group; that is, true homeless lengths of stay neagu@n longer than reported. The authors
concluded that two approaches were needed to rébde@xcess of mental illness and
substance abuse admissions by homeless peoplenvirybidk City. The first was better
preventive treatment and the second was more alsleelsusing to which to discharge
homeless people so that excess lengths of stayt iegteduced. These conclusions were
echoed in the accompanying editorial by StAwho identified rising housing costs in

New York City since the 1970s, deinstitutionalipatof the mentally ill, and increasing
prevalence of street drugs as causal factors irelessness and ill health. Starr concluded
that these risk factors were all highly mutable amustream” preventive action was

needed.

Discharge from the armed services is often follolwgdhomelessness and thus the
Veterans Affairs Medical Centers in the United &dtreat a high proportion of homeless
adults. About 70 million Americans, a quarter foé population, are eligible for Veterans
Affairs benefits and services because they areamtefamily members or survivors of
veterang? Adams and other®analysis of veterans’ hospital use found that hes=l

patients were significantly more likely to be Bla@6% vs. 21%), single (89% vs. 57%)
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and earn less than $10 000 per year (77% vs. 56bpared to non-homeless veterans. A
significantly greater proportion of homeless pasenere discharged with a psychiatric
diagnosis (42% vs. 22%) or substance abuse (38Z&4Bwith a correspondingly lower
proportion with diseases of other major systememeless individuals were younger by 3-
18 years than non-homeless patients, in contrasgt tifference in age found between the
groups in the San Diego County Medical ServideSeveral selection biases might affect
the findings of Adams’s study. The results came from annual 1-day surveys, amd m
therefore have been subject to selection in faebpatients with longer inpatient stays —
another example of Neyman bias. Those excludeausecof lack of data were
significantly more likely to be homeless (23% v&%). Thirdly, the data only represented
patients within the Veterans Administration systemd not the general homeless

population.

The most common diagnoses in homeless admissidhs iBan Diego County Medical
Services study in the mid-1980s were disorders of the skin, stdrepus tissue and
breast (21%) within which cellulitis was the comrmastisingle diagnosis (13% of all). The
proportion of admissions in the non-homeless dubisogroup of diagnoses was 9%. The
ratio of diagnoses of substance use and substadoedd organic mental disorders was
5.2 compared with the non-homeless. Both obs@mnstivere significant at the p<0.001

level.

Victor and other® analysed general hospital use by residents ofihddreakfast hotels

in London in the late 1980s. The analysis comgresene-month sample of inpatient
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admissions to two general hospitals, a 1-in-4 sarappaediatric outpatients over 1 year,
and attendances at one casualty department oveel. Wwihe authors reported an
admission rate for local residents of 3 comparetl W8 per 1000 per month in the bed and
breakfast population, “giving a one month admissidds ratio of 4.5 (90% confidence
interval 3.6 to 5.5).” As these were admissiokgjghe ratio was a risk ratio and the use
of a 90% confidence interval was unusual. In thedpatric clinic, 94% of homeless
children and 86% of the general population wererretl directly to the clinic. In the
casualty department attendance rates were 4 p@rfid the general population and 10
per 1000 among hotel dwellers. Hotel residentseweunger and less likely to be
registered with a GP than the general populatitime two key weaknesses of this study
were firstly in the method used to estimate the dradi breakfast population, and
misclassification biases if bed and breakfast ergiglwere not homeless. For example, the
average homeless family size was estimated tolhg Bo justification was given for this
number. Secondly, turnover of residents in bedtaedkfast was likely to be high.
Notably, 6 inpatients recorded as having no fixedd® were excluded from the study.
Undoubtedly this analysis took much time to gatimr data without electronic patient
records and may indicate high rates of use of talspervices by bed and breakfast
residents but the methodology was imprecise andiglgs the difficulties of using

ecological homeless population data to estimatataates.

One explanation for the poor health of the homekefisat they are unable to access
appropriate health care. Kushel and otffatescribed barriers to health care among the
1996 National Survey of Homeless Assistance Prosidad Clients, a nationally

representative sample of homeless service usensdlanalysed patterns of emergency
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department use at two sites in France to deterthmeegree to which they were being
used for non-emergency treatment in lieu of prineane. The demographics of the
National Survey of Homeless Assistance Provideds@ients was similar to those in

other studies of homeless hospitalisations: twal$hivere male and about two fifths each
were white and African Americafi. Forty-five percent were “literally homeless” as
opposed to living in poor quality or insecure acoomaation. The health profile found

that half had a comorbid illness. Two fifths edeld mental health conditions, alcohol
abuse, and drug abuse in the past year. Abourtdahthd visited an emergency department
and a quarter had been hospitalised in the yeaegmeg the survey. Barriers to health
care were assessed by asking respondents if tlielydean unable to receive health care
they thought they needed and then separately parfgra logistic regression to determine
characteristics of individuals who reported bagieHaving health insurance, which only
44% of respondents had, was associated with gres¢eof ambulatory care (OR 2.5),
hospitalisation (OR 2.6) and lower reporting ofrias to needed care (OR 0.4). The
authors therefore concluded that more widespreadgon of health insurance might
improve the health of homeless people by reducargdys to receiving necessary medical
care. A limitation of the study is that it was fe@med only on service users: those who
experienced barriers that actually stopped themgusealth services would not be
included. It is therefore likely that the studydenestimated the effects of the factors that it
analysed as perceived barriers to health care —sagerace, being a veteran, true
homelessness, locale, insurance, comorbid illneasestal illness, and substance abuse.
Of these, only health insurance and number of cbidaltnesses were statistically
significantly associated with likelihood of beingable to receive needed care. It was also

the case that the study could only determine tlagaciteristics of those who reported being
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unable to receive necessary medical care and itheasfore subject to reporting bias —
that is, some individuals may have been more likelseport barriers independently of
whether they encountered them. It should alsodbednthat the sample may have been too
small to detect differences between groups thateci A number of factors appeared to
be consistently associated with increased oddepufrting barriers to access (for example,
mental health condition, alcohol abuse, and druge@pbut confidence intervals were wide

and included the null value of 1.

Lang’s® cross-sectional survey in 1993-94 in two Frentiesiused a validated tool to
determine whether emergency department cases wggatwor not. About a third of visits
were considered to be for non-urgent reasons, avitlightly higher proportion in Paris
than in the regional university hospital at Besan(35% vs. 29%3°> This was largely
explained by the higher proportion of homelessvllials using emergency departments
for non-urgent reasons in Paris (14%) compared Betsancon (4%). The odds of non-
urgent to urgent use of the emergency departmdmnmeless compared to non-homeless
individuals was 2.0 but did not achieve statistgighificance. One conclusion from the
study was that homeless people used emergencytohepas in the absence of planned

primary care.

Lim and other¥' assessed homeless women'’s access to medicalycanevieying
homeless women in shelters and soup lines in Laggeks County in 1997. The main
analysis comprised multivariable logistic regressim outpatient, inpatient and health

screening using a range of potential risk factoctuiding demographic, health behaviours,
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social and economic factors, and health statusssdeising the RAND Physical Function
Scale. They found that 30% of their sample hach bhespitalised (although the
Discussion repeatedly used a figure of 35%), 89#%batdeast one outpatient visit, and
92% had at least one health screen in the 12 mbefiose interview. Women living on
the streets were least likely to have been hosgethl Multivariable analysis found few
significant results. However, having health inseemcreased the probability of
hospitalisation nearly three-fold as did havingguiar source of care. The authors
concluded that greater availability of health irmwe and a regular source of care might
improve access to health care among homeless wollvérle this may be true, one
problem with this analysis was that its measureeafith at the time of interview was of
limited value in assessing whether women were edra# hospital inpatient care in the
previous 12 months. There may also have been godiog in that women who were in
poorer health and were unable to obtain accessdlhhcare may have been more likely to

become and remain homeless.

In summary, the literature on homeless generalitadsations in North America and
Europe shows consistent patterns of higher proitiakibf admission than deprived non-
homeless populations. These may be due to a raigfunigh levels of morbidity and lack
of access to preventive primary care. Most ofliteeature is cross-sectional and is
therefore often performed on unrepresentative sasngflthe homeless. It is also unable to

describe absolute risks.
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Table 2. General hospitalisations in the homelessummary of papers.

Study Population Design Main results Comments
arte alihi-Palama Health Care Retrospective cohort mission rates 5.6 times higher in homeless urvivor and other
Martell > Kalihi-Pal Health Care R i h Admissi 5.6 times higher in homeless (36  Survi d oth
for the Homeless Project  comparing homeless with per 1Gperson-years. Mean length of stay homeless 10 selection biases limit
patients, Hawaii, -90. age, sex adjusted general days vs. general p ays. Commonest diagnoses  generalisability.
[ H i, 1988-90 dj d | d | pbg d C di lisabili
population rates psychiatric, trauma, cellulitis and alcohol-related
uchanar atients discharged into rospective cohort espite care associated with fewer inpatient days mission rates an
Buchanar®  Patients disch di P ' h Respi iated with f inpatient days(8 Admissi d
homelessness, Chicago, = comparing those who did days), fewer emergency department visits (1 ve/, risks not calculated.
lllinois, 1998-2000. and did not receive respite greater outpatient visits (7 vs. 6, n/s), 11.3 feiwpatient Respite care only
care. bed-days per year in HIV/AIDS patients. offered to alcohol and
drug free homeless.
Weinreb” Female shelter users, Case-control — female Shelter users scored lower (poorer health) onFB& Temporal
Worcester, Massachusetts, shelter users (cases) and components, were twice as likely to have been relationship between
1992-5. low-income women hospitalised in previous year, less likely to heagular homelessness and
(controls) source of care, more likely to use outpatient and health cannot be
emergency room services, twice as likely to haweTB®  established.
tests.
Salit™ Homeless inpatients, New Cross-sectional study Most common diagnoses in homeless were substance Rates, risks and
York City, New York, 1992- comparing homeless and abuse (29%), mental iliness (23%), respiratoryrdiss  temporality cannot be
3. non-homeless inpatients. (17%). Lengths of stay 3-5 days longer in homeless  reported. Proportions
only.
Raynault’ Inpatient admissions, Cross-sectional study of ORs in homeless for organic psychoses 6 and for Rates, risks and

Montreal, Quebec, 1992.

homeless and non-
homeless deprived
hospitalisations

functional psychoses 11 compared with deprived non-
homeless. Also excess substance abuse, and trauma
homeless. Homeless AIDS discharges 6-11% of alll.
Lower proportion of cardiovascular diseases in Hesse

temporality cannot be
reported. Proportions
only.
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Table 2 (continued). General hospitalisations inhe homeless: summary of papers.

Study Population Design Main results Comments
Adams™ Veterans Affairs Medical ~ Cross-sectional Homeless vs. non-homeless: psychiatric diagno$is ¥ Proportions of
Centers, USA, 1996-98. comparison of homeless 22%; substance abuse 38% vs. 7%. Homeless 3-18 yeadmissions not rates;
and non-homeless younger. only VA users.
inpatients.
Morris ”/ Inpatients to San Diego Cross-sectional Commonest homeless diagnosis skin disorders 21% vsProportions of
County, California, 1985-6. comparison of homeless 9% in non-homeless. Homeless had higher propodfion admissions not rates.
and non-homeless substance use and substance-induced organic mental
inpatients. disorders and lower proportion of circulatory disesa
Victor & A&E, inpatient and Cross-sectional survey Inpatient admissions in homeless 12.6 vs. 2.8 pepdr  Validity of
paediatric outpatients, comparing bed and month in general population, OR 4.5. Direct reflyto  denominator
London, 1987-88. breakfast residents to paediatric outpatient clinic 94% in homeless v$486 estimates uncertain.
general population. general population. A&E attendance rates10 vsp8&r8
10% in homeless and general population.
Kushel® National Survey of Cross-sectional survey of Use of ambulatory care associated with 3 or more Selection bias in
Homeless Assistance nationally representative comorbidities, health insurance, female sex, assl le including only
Providers and Clients, USA, sample of homeless vulnerable homeless circumstances. Emergency service users; no
1996. healthcare users. department use associated with mental illness and 2 comparison with non-
comorbidities. Hospitalisation in the prior yeas@dated homeless made.
with having insurance.
Lang® A&E patients in Paris and  Cross-sectional survey of 29-35% homeless patients deemed non-urgent. OR noRates and risks not
Besancon, France, 1993-4. urgency of A&E patients. urgent in homeless vs. hon-homeless 2.0 (n/s). provided.
Lim 8 Homeless women in sheltersCross-sectional 30% had been hospitalised, 89% outpatient visit, 92% Temporal

and soup lines, Los Angelescommunity-based survey.
County, California, 1997.

>1 health screen in previous year. Health insuramck
regular source of care associated with 3-fold iaseen
hospitalisation.

relationship between
risks and outcomes
not known.
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Mental health

Three of the methodologically strongest studieh@meless hospitalisations for mental
iliness are considered in this section. The fgst prospective study of psychiatric
admissions in Australia, the second a large cressemal analysis using Veterans Affairs
data from the United Sates, and the third a casessieom Switzerland. A summary of

their findings is provided in Table 3 on page 84.

Cartef® performed a 6-year prospective study on a cotfgratients who had been
admitted to a general hospital in Newcastle, Alistréor deliberate self-poisoning.
Patients were followed-up for subsequent psyclaisospitalisations. The results
therefore do not represent the experience of eftbareless or other community
populations. Further, the opportunity to calculé&s was not taken, only odds of
admission in a logistic regression model. Howetregy do indicate that homelessness
was associated with a 3-fold increase in odds wélpatric hospitalisation following self-
poisoning. This made homelessness the third greas& factor for psychiatric
hospitalisation next to having a suicide plan ghhideation, or having a major

longstanding psychotic illness.

Sajatovié® analysed correlates with bipolar disorder amortgrems treated under the
Veterans Affairs services from 1998 to “the present paper published in 2006. The
characteristics of 10 264 veterans with bipolaedse only were compared with 4668
patients who had comorbidities, such as post-tréiaratiess disorder, anxiety, dementia

or substance abuse. As noted in other studieg ¥@terans Affairs clinical dat®:*®the

81



population was on average 70 years old and 95%, melking it older and with fewer
women than the Glasgow homeless populattolf. The use of? across 5 diagnostic
groups (bipolar disease alone or with 4 other cdmdozonditions) in Sajatovic’s analy&s
was of limited value. The prevalence of homelessie these first 4 groups ranged from
0.9% to 1.9% making the prevalence of homelessamassig comorbid substance abuse
patients, at 13.2%, of a different order of maghétu It is not clear, therefore, whether the
smaller differences observed between other comitigsidvere significant or the overafl

of p<0.0001 reflected the effect of substance abimee.

Lauber and otheféreported a large descriptive case-series on taecteristics of
homeless psychiatric discharges in the Canton atESwitzerland, from 1996 to 2001.
One percent of all admissions were deemed homildékat they had no permanent
accommodation on discharge. Nearly three quanters men and the mean age was 32
years, making them demographically similar to th&sGow incident homeless
population*" ** Homeless psychiatric inpatients were more likelppe single (74% vs.
44%) and male (72% vs. 48%) compared with non-hessgbatients. Homeless patients
were more likely to have disorders related toitlldrug use (18% vs. 6%), multiple drug
use (33% vs. 7%), and dual diagnosis (29% vs. Ix#oless likely to have an affective
disorder (17% vs. 21%). A third of admissions wavenpulsory in both homeless and
non-homeless patients but while just over half wesgular discharges in the homeless
just under a fifth were in the non-homeless. Alitjo point estimates showed differences
in male and female diagnostic casemix in the hosselenly schizophrenia and other
psychotic disorders, and affective disorders, slibsignificant sex differences with the

former being more common in men and the latter moremon in women. Multiple
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regression analysis found, perhaps unsurprisitigit,the largest risk factor for
homelessness on discharge was being homeless assamim Drug use and being single
raised the risk of homelessness on discharge befihid. Thus Laub&fidentified a high
prevalence of drug related major mental illnessesray young homeless men who often

fail to resolve their homelessness after inpatpsytchiatric care.

In summary, homelessness is associated with grideginood of psychiatric admission
following self-poisoning and is associated withajez psychiatric co-morbidities. Results
were consistent in North America, Europe and Alisir&Substance misuse is more
common among homeless psychiatric inpatients coadptarthe non-homeless. The only
cohort studied identified in the literature seadlahnot quantify the risks of hospitalisation
for psychiatric illness, indicating a need for neshort studies comparing risks of mental

health hospitalisations in homeless and non-horaglepulations.
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Table 3. Hospitalisations for mental health in thehomeless: summary of papers.

Study Population Design Main results

Comments

Carter® Patients admitted to general Prospective cohort of Homelessness increases odds of psychiatric hasptiah Most patients not

hospital for self-poisoning, psychiatric hospitalisation 3 times.
Newcastle, Australia, 1996- following discharge.
2002.

homeless; risks not
calculated.

Sajatovic® National Psychosis Registry 2-year prospective cohort 13% of patients with bipolar disorder and substaatngse Risks not presented;
of Veterans Affairs patients, after diagnosis of bipolar were homeless: homeless prevalence 0.9-1.9% aof othe interpretation of

USA, 1988-72005 affective disorder. diagnostic groups. statistical analysis
imprecise.
Lauber® Psychiatric inpatients, Case-series comparing  Homeless psychiatric patients more likely to beemal Descriptive but not
Zirich, 1996-2001. patients homeless on (72% vs. 48%), single (74% vs. 44%), illicit drugeus hypothesis-testing
discharge with non- (18% vs. 6%), multiple drug use (33% vs. 7%) analdu design.
homeless. diagnosis (29% vs. 17%).
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Alcohol

The high prevalence of hazardous alcohol consumiohe homeless has been noted in
surveys described earli€r*>>%°" There have also been references to hospital aitmss

for alcohol related conditions in some of the paperiewing homeless hospitalisations
more generally’® Takano’s survey of male welfare institution resits in Tokyo also
described high prevalences of alcoholic psychasipendence syndrome and cirrhd8is.
However, in this section a critical appraisal isd@af research that focuses specifically on
homeless hospitalisations for alcohol related comak. The results are summarised in

Table 4 on page 88.

Palepu and othetspresented analyses from the HIV Alcohol Longitadli@ohort (HIV-
ALC), a cohort in which patients with both HIV aattohol problems were recruited in
Boston, Massachusetts, between 1997 and 2001 priffepal research question was
whether being engaged in substance abuse treas@emntes reduced hospitalisations.
Self-reported hospitalisations in the 6 months ket to 7 sequential interviews were
recorded. No significant relationship was fountrsen engagement in treatment services
and hospitalisations. Homelessness was significassociated with being twice as likely

to have been hospitalised in the 6 months pri@ntpinterview.

A follow-up study”® of the HIV-ALC cohort compared homeless and noméless
participants in further detail. A multivariablegression model was used to predict self-
reported use of ambulatory, emergency room andigmehospital care over time. Female

sex was associated with increased use of all theakh services. Homelessness was
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associated with non-significant increases in treeafsambulatory care, and, confirming
Palepu’s earlier analysféa statistically significant doubling in use of bamergency
room and inpatients beds. The authors therefaneleded that being homeless increased
the use of emergency departments and hospitals@hidhinfected individuals. A
particular strength of this study was that re-wning allowed a more precise
classification of homelessness, so that individudlese homeless status changed over
time could be reclassified. However, it was nagble to say exactly whether
homelessness precipitated the need for medical fdli@ved it, or was non-causally
associated with it. As health-care use was selbited, these data may also have been
subject to information biases. Lastly, resultsifrthhe study can only be applied to patients
with the dual diagnoses of HIV and alcohol, a msietaller population than those with

alcohol problems alone.

Larsorf® carried out a methodologically similar analysigehonth retrospective reports

of hospital use to the HIV-ALC stuff{*> over the same period and also in Boston,
Massachusetts. The study determined the use afjemzy department and inpatient care
by patients who were about to enter a detoxificeipogramme and did not have primary
care cover. The mean age of participants was 86yand 75% were men (which was
similar to the incident homeless in Glasgbw) 46% were black and 37% white. Nearly
half of participants had spent at least a month momeless shelter in the previous 5 years.
Homeless patients had twice the odds of emergesggrtment use in the previous 6
months after controlling for other medical neetlarson thus corroborated the findings of

the HIV-ALC study®*®
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Two limitations of these study designs were thaytiemonstrated an association but did
not measure either the risk of hospitalisation agnoomeless individuals with alcohol
problems or the temporal, and therefore causatiogiship between alcohol problems,

homelessness, and hospital treatment.

Copeland and Indfg reported on the characteristics of clients of lad¢@nd drug services
in New South Wales in 2000-1. Again, the sampls demographically very similar to
the incident homeless Glasgow populatibrt? 9% of clients described themselves as
being homeless or having no usual residence. iPahdrugs used overall were alcohol
(37%), heroin (33%), and cannabis (10%). Amondbmeless, principal drugs were
alcohol (14%), heroin (10%) and cannabis (4%). Ntmeless were 1.6 times more likely
to receive referral to another service than thivged in other situations. Homeless clients
were less likely to receive an outpatient withdrbsevice rather than a residential one.
The homeless also spent significantly fewer dayesmdential withdrawal services than

those with other accommodation, although there werdifferences in lengths of stay.

In summary, North American and Australian literatprovides consistent results that
compared with non-homeless individuals with alcghralblems, the homeless are twice as
likely to receive emergency department or inpateame. These repeat cross-sectional
study designs suffer from potentially large setattbiases. Homeless patients may be less
likely to participate in research, or be inpatientshave died — all excluding them from
study. Prospective cohort studies are therefatieated to compare the risks of

hospitalisation for alcohol-related problems in ttweneless with the general population.
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Table 4. Hospitalisations for alcohol problems inhe homeless: summary of papers.

Study Population Design Main results Comments

Palep.®™ HIV Alcohol Longitudinal ~ Prospective cohort Homelessness doubles likelihood of hospitalisagimmong Prospective design a
Cohort, Boston, comparing hospitalisations patients with HIV and alcohol problems. strength; self-
Massachusetts, 1997-2001. in patients receiving and reported use only;

not receiving substance specialist sub-group
abuse treatment of homeless.

Kim HIV Alcohol Longitudinal ~ Prospective cohort Homelessness increased use of ambulatory careafrds) Prospective design a
Cohort, Boston, comparing ambulatory, doubled odds of emergency room attendance andeénpatstrength; self-
Massachusetts, 1997-2001. emergency room and hospitalisation. reported use only;

inpatient hospital use in specialist sub-group
patients receiving and not of homeless.
receiving substance abuse

treatment

Larson® Residential detoxification  Cross-sectional describing 47% in a homeless shelter for at least 1 montlagt b Corroborates similar
patients, Boston, hospital and emergency years. OR of emergency department use in homgl@ss work;*>* self-
Massachusetts, 1997-99. department use in prior 6 reported.

months
Copelanc®  Addiction services clients, Cross-sectional descriptionAmong homeless, main drugs used were alcohol (14%)Risks not available;

New South Wales,
Australia, 2000-1.

of clients’ characteristics. heroin (10%) and cannabis (4%). Homeless 1.6 times only service users so
more likely to be referred to other services than-n absolute prevalences
homeless. Homeless less likely to receive outpbtare not known.
and fewer days in residential withdrawal services.
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Drugs

High prevalences of homeless self-reported drugtSelrug deatH¥ and hospitalisations
among female shelter u$&kave been described earlier in this section. mroon theme

to the critical appraisal of these cross-sectishadlies is that they were unable to
determine the temporal sequence, if any, thategélabmelessness to drug use. Winkleby
and other® aimed to explore this relationship. They conddeewurse-led cross-sectional
survey of 1437 homeless adults who used three hati®uard armouries, which provided
half of all homeless shelter beds for the SantaaGTounty of California. The survey was
carried out between November 1989 and March 198Gahieved at 98% response rate.
Respondents were asked about substance misussytgtric illness before and since
becoming homeless and results were compared thomeless responses from three
Californian surveys. Homeless lifetime, prehomele®valence and non-homeless
prevalences were reportéd Period-prevalence is something of a misnomer eapitures
both incidence and prevalenteso there are important differences in what theseet
measures describe. Homeless lifetime prevaleresuprably included all incidences of
substance misuse and hospitalisation over an ohaiVis life, while prehomeless
prevalence described, necessarily, a shorter siglgray of time. Non-homeless
prevalence was probably a true cross-sectionabperee proportion that did not include
cumulative incidence. Thus Winkleby's method wessed towards describing the highest
“prevalence” in currently homeless people, a loprewvalence in the prehomeless, and the
lowest in the non-homeless general population. athtkors acknowledged several

limitations of their methodology — those of crogstonal study designs, validation of
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self-reported responses, and selection of the lesaaample — but not their assimilation
of different forms of prevalence and incidence mieas. The paper reported that the odds
of drinking alcohol to excess before becoming has®l compared to non-homeless
individuals, were 2.3 and 4.0 in men and womerpeesvely. lllegal drug use was 1.4
and 1.9 times higher in pre-homeless comparednehooneless men and women,
respectively, and psychiatric hospitalisation odése 4.6 and 5.9 in men and women.
Exact percentages were not provided, but a bat sbhggested that in most cases the
homeless lifetime prevalence was about 5% higleer the pre-homeless prevalence.
While the authors reported that “the prevalencesubstance abuse and psychiatric
hospitalization before homelessness... ... were 1538% lower than lifetime
prevalences” this appeared to describe the difterebetween non-homeless and homeless
groups. It is tempting to conclude that the stfiéhydicated that the individuals who
became homeless had much higher prevalences dasabanisuse and psychiatric illness
than the general population, and that becoming hesaeadded a smaller but significant
additional risk. However intuitive this conclusiim Winkleby's® methodology makes it

unsound.

Tuberculosis

Tuberculosis has historically had a close relatmsvith homelessness. It was the third
equal most common cause of death among Glasgowismom lodging-house and working
men’s hotels in 1953. The majority of recent research on tuberculasihé homeless
§2,93,94,95,96

comprises evaluations of the effectiveness of difietreatment strategfé

rather than descriptions of prevalence, incidehospitalisation or mortality. Hwang’s
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systematic review of effective healthcare interi@rs in the homele35*® noted that cash
incentives improved attendance for an initial taiéin test®® In people with tuberculosis,
directly observed therapy, cash incentiVe¥**and non-cash vouchet$'® at each visit
were equally effective in improving course compatrates. The references given in
Hwang's review’’ however, are to Rotheram-Borus’s wi8fk®on HIV risk behaviour

and not to the tuberculosis trials.

Marks and Taylor described hospitalisation ratesuberculosis in a prospective 6-month
cohort study of 1365 adults with tuberculosis inplblic health departments across the
United States identified by the Centers for Disd@sgtrol in 1995-6°41%>1% |n Marks’s
papet® the number of homeless patients was not stated bonparison was made
between homeless and non-homeless patients. Xtheeports, without figures, that
homeless tuberculosis patients were more likelyetonale, aged 25 to 44 years, or non-
Hispanic Black compared with non-homeless patieftsese are typical of the
demographics of homeless adults in the USA. Atguaf homeless tuberculosis patients
were also HIV positive, compared with 12% of nonmvabess patients. Homelessness was
associated with significantly raised odds of bdwogpitalised for tuberculosis (OR 1.4) but
the difference became non-significant after adjesinfior age, sex, race, substance use and
HIV status. Homeless patients with HIV, howeveergvat increased risk (OR 1.7) of
hospitalisation for tuberculosis. Three quartdrisameless patients were hospitalised at
least once during 6 months’ follow-up, comparechvhalf of other patients. From a

hospital perspective, 15% of patients admitteddberculosis were homeless. Homeless

hospitalisation rates for tuberculosis were 1028190 person-years compared with 70.4

for non-homeless patiem% Median lengths of stay were 6 days longer in Hesge
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compared with non-homeless patients (18 vs. 12)dayise combination of homelessness
and lack of medical insurance was associated witls @f a long hospital stay (not defined
in the paper) of 1.8. As with other North Americatndies, there are particular issues
around race, health insurance, and healthcare tt@gtare not easily translated into
European or British contexts. Marks'’s stffifyvas not able to estimate the true risk of
hospitalisation for tuberculosis in homeless peophdy the risk among those who were
diagnosed with the infection and recorded by thet€ls for Disease Control. Without
knowing infection rates in the whole homeless amakhomeless populations, the relative
risks cannot be estimated. Patients who died eeckided from multivariable analyses,
introducing a possible selection bias if sicker leteas individuals were removed. The
numbers of deaths were not provided. Taylor'sysist’>'%of the same 1995 cohort also
reported that homeless patients were at raisedrrgkratio 2.5) of being hospitalised

during community treatment.

In summary, the historical relationship betweeretshlosis and homelessngssmains an
important one and there has been a focus on résegatuating the most effective
treatment strategies. Prospective analyses of legsipatients diagnosed with
tuberculosis indicates that they are at twice isleof being admitted to hospital for

treatment than the non-homeless, lengths of se@joager, and HIV is more prevalent.
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2.8 Deaths in homeless people

The last topic on homeless health that is reviesgterns deaths. Most of the
methodologically highest quality literature on hdess health is in this area. As a health
measure, deaths have several advantages. Thegrapgehensively collected in
accessible registers in all developed countridss hakes prospective cohort studies of
deaths in homeless people relatively easy and belpddress the limitations of cross-
sectional surveys, which are unable to describ@dteah relationships between
homelessness and health. Death is also an unegliivealth state, in contrast to some
self-reported behaviours and conditions. One eftlain limitations of using deaths data,
however, is that homeless populations are geneyalipng and might therefore be expected
to have low absolute death rates. Also, deathsrdyeuseful measures of fatal conditions
and are not sensitive measures of health behayichmsnic non-fatal illnesses or most
mental health disorders. The findings of the papeviewed in this section are

summarised in Table 5 on page 107.

Much of the literature on the health of homelesspbe comprises cross-sectional survey
methodologies. The homeless charity Crisis prodia® reports on homeless deaths that
have been widely quoted. The firSick to Death of Homelessness,*®’ was published in
1992 and updated &ill dying for a home' four years later Sck to Death of
Homelessness™” described the findings from a case-series of 86diess coroners’ reports
of homeless deaths from the 10 London borough899i1-B2. The mean age at death was
47 years in the 68 cases where age was known.drhmonest causes of death were

suicide (23%), other natural causes (17%) and tbind, pneumonia and hypothermia, and
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drug overdose (13%). Alcohol was the principalseaaf death in 5% of cases but
included in 14% of all death certificates. Thehaus also calculated a crude annual death
rate of 3085 per 100 000 and an excess mortality 0&2.8 using the 1991 Census
denominator for inner London homeless. The metluapyoof the latter estimate was not
clear. Coroners’ reports are a selective grougeaths and the authors estimated that only
half of deaths in the homeless were reported torari@r. The first of five conclusions to
the report was that a longitudinal study of hos@thmissions and deaths in the homeless

was needed’

Sill Dying for a Home'’ reported on 74 coroners’ records of homeless déathondon,
Bristol and Manchester from 1995 to 1996. The agerage at death, 42 years, was 5
years younger than the previous stddput the causes of death were similar. Aside from
a higher proportion of deaths from natural cau8484 compared with 17% in 1991-92)
proportions of deaths by suicide, pneumonia andsivwere within 1 percent of the
estimates 4 years earlier. The excess mortality weas higher than previously estimated

at between 3.8 and 5'6.

Hanzlick and Parrisfi® reported on a case-series of 128 death certificzftbomeless

people in Fulton County, Georgia, from 1988 to 1990e mean age at death was 46 years
and 98% were men. About half of deaths occurrgublic places or vacant buildings.

55% of homeless deaths were from natural causesp@®d with 60% of the local general
population) and both homicide and suicide (in casttto Crisis’s findings%) were less

common than in the general population at 8% andBeleaths in the homeless compared
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with 15% and 5% in the non-homeless, respectivelgwever, non-vehicular accidents
were much more common in the homeless comparedtimatgeneral population (27% vs.
10%). The estimated crude death rate in the haselas between 281 and 426 per 100
000 depending on the denominator used. The authoiduded that patterns of death in
the homeless were broadly similar to those of theImomeless general population. Two
limitations of this study were in the validity dfe estimated size of the homeless
population used to create mortality rates, andistlassification biases in death records
that may have under-classified homelessness anefohe biased any observed difference

in death rates to the null.

Nine large cohort studies have been carried oumortality among homeless people.
Three are from Europe (Englatf;**°Copenhagef* and Stockholrt?), three are from
large American cities on the eastern seabbdrd***two are from Canad¥**"**®#%4nd
one is from Australia®® They have been reviewed in these three geogrpricups,

below.

Deaths in European homeless

Shaw and Dorling reported on two homeless popuiatin England. Their first analy478
was a response to Roy'Sletter on Montreal street youth. Their secdficeported on
deaths in three different homeless circumstangés initial study®® used data from the
homeless charity Crisi<,who had identified death certificates for men 93 and 1996

in which “no fixed abode” was entered. They fowsdth rates of 41.1 per 1000 in 16-29

year olds; 71.9 per 1000 in 30-44 year olds; arl@per 1000 in 45-64 year olds. These
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translated into Standardised Mortality Ratios 33 16-29 year olds; 3127 in 30-44
year olds; and 2074 in 45-64 year olds. A paréclimitation of this study was that
denominator data for the number of rough sleepasslikely to be imprecise and greatly
undercounted. This would lead to greatly increagguhrent SMRs. In contrast to North
American literature, below, death risks in the Estgsample were not found to be at their
highest in the youngest age group. It seems litedythis was because the excess
mortality caused by HIV/AIDS and homicides, whiabntinate North American causes of

death in younger homeless people, are not featiithe UK homeless population.

Shaw and Dorlin§® later presented findings on mortality among hoseefeeople in three
groups: male rough sleepers in London; male hossaédlents in Oxford; and male and
female residents of bed and breakfasts/bedsitsigh®n. For the first analysis on male
rough sleepers in London, they used the numeraiar gtesented by Greniéfor males in
the year September 1995 to August 1996 inclush@with their earlier study’® their
assumptions on the size of the denominator forlr@lgepers, this time taken from the
1991 Census, were unlikely to be accurate eithtreatime or when their study took place,
4-5 years later. Standardised Mortality Ratioseng&#32 for males aged 16-29 year olds,
3127 for 30-44 year olds, and 2074 for 45-64 ydds.oThe all-age male SMR was “over
2500” although the precise figure was not givehe $econd analysis was on individuals
whose last residence was in one Oxford homeledslHfosm 1981 to 1992. They found
death rates of 12.6 per Q00 and 52.0 per @O0 for 16-44 year old and 45-64 year old
men respectively:’ Although death rates were higher in the oldeugr@MRs were
lower - 731 and 684 in the younger and older graeppectively. Absolute numbers of

deaths were small — 39 — making these SMR estinmaf@&cise and not statistically
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significant for 16-44 year olds. The third seri%n residents of bed and breakfasts and
bedsits in 1981-92, was based in Brighton becawes@991 Census found that the town
had the highest rough sleeping rate in the Unitedylom. The analysis included
“notorious” accommodation in poor repair. It iffidult to validate whether the latter
group of residents would be considered homelesgsmyrsocio-economically deprived. It
Is important to note that the Brighton analysis wasied out on small areas containing
bed and breakfasts or bedsits, not on residentslnidual properties. Thus, it must have
included accommodation that was no longer usedh&ybuncil to temporarily house
homeless individuals. This misclassification mamild result in an underestimate of true
death risks because lower-risk, non-homeless iddals were included. Male death rates
were 4.5 per 10 000 in 16-44 year olds and 51.1.p&€00 in 45-64 year olds, yielding
SMRs of 260 and 673 respectively. Female death rates were 2.7 per 10 000 in 16-44
year olds and 2.6 per 10 000 in 45-64 year oldddiyig SMRs of 436 and 550
respectively. Finally, SMRs were converted inte éxpectancies. These were 42 years
for rough sleepers (the same as in Crisis’s |lapont’), 63 years for hostel residents, and
67 years for bed and breakfast residents. Thealgsas all suffered from significant
potential errors from non-valid estimates of thaahainators at risk. They underline the

need to obtain absolute numbers at risk and haa@gar person-time at risk data.

A 10-year prospective cohort study of homelesseissidents in Copenhagéhfound
standardised mortality ratios for women of 5.6 ar&lin men. Several imprecise
diagnoses — including suicide, natural causesuangentional injuries were significantly
higher than the general population. The SMR font@mtional injuries was 14.6 and for

unknown causes, 62.9. Deaths rates were partigigh in 15-34 year olds.
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Beijer*?reported on a five-year prospective cohort of 8&héless men who had been in
contact with a community-based mental health oatré@am in Stockholm. The SMR
among this group was 4.7 times the general populatvith higher risks among drug
users. After 5 years’ follow-up, three quartershef cohort remained homeless, indicating

a chronic mixture of social vulnerability and mdnliaess.

Deaths in North American homeless

Hwang and others reported on homeless adults wihai$ed the Boston Health Care for
the Homeless Program and subsequently died betb@&$hand 1993 in two studies. In
the first'** erroneously described as a case-control studsy title, a cross-sectional study
was carried out to determine use of health servicése year prior to death. The most
frequent causes of death were HIV/AIDS (19%), hdmease (17%), and cancer (11%).
Overall, 27% of those who died had no health cargacts in the year before death.
However, 20% had 6 or more outpatient visits. kbtigiregression identified the 3 largest
unadjusted odds ratios of any health care comaittel year before death were 2.6
associated with HIV infection, 2.2 with injectingug use, and 2.1 with cocaine abtSe.
The authors concluded that health care was undameng this group of homeless
individuals. Selection bias is a particular praoblieith this approach, making inferences
about “risk factors” of questionable validity. Ap&om selection in death records and
healthcare use, the cohort comprised only one solppgof the United Kingdom
“homeless” criteria. Certainly, patients with chiodiseases (including HIV, drug and

alcohol abuse, and mental illness) had an increldsdthood of having used health care
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resources, which seems appropriate. Deaths frdenret causes (including murder,
suicide, motor vehicle injuries) comprised 19% eéths. In these cases, it is difficult to

argue that a particular health service interventioght have reduced the risk of death.

Hwang used the same dataset from the Boston HEalt for the Homeless Program in a
prospective cohort study of deafti3.The mean age at death was 47, and the crude
mortality rate of persons aged 18 to 64 was 1114.@@ 000 person-years. Although the
oldest death occurred in an 86 year old, a cutb@4 was used because numbers of older
individuals were very small and therefore likelysteew age-standardised rates. Age-
specific and race-adjusted rate ratios for deaftB#24 years olds were 5.9 in men and
11.8 in women; in 25-44 year olds they were 3.hem and 3.9 in women; and in 45-64
year olds mortality rate ratios were 1.6 in men &k in womert™ All were statistically
significant at the 95% level. Homicide was the coonest cause of death in all 18-24
years olds and in women aged 25 td-#4AIDS was the leading causes of death among
25 to 44 year olds (both sexes combined). Age-raoe-standardised death rates per 100
000 from AIDS were 481.9 in black men, 331.4 int@hmen, 232.4 in black women, and
65.6 in white women. In persons aged 45 to 64sydwart disease was the commonest
cause of death. The limitations of both of HwarBgston studie$™**°are that only those
who used the Health Care for the Homeless Prograra wcluded; homeless status could
not be guaranteed throughout the whole period séntation; deaths outwith
Massachusetts were not included; and misclassditatrors in death certificates were
likely. A further limitation is that while standdisation compares the study population

with that of the age, sex and ethnically matchedllpopulation, it does not provide
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information that can be readily compared with otbgpulations. Stratum-specific rates

would have been preferable.

Standardised mortality ratios for New York City Baeusers between 1987 and 1994 were
3.9 in men and 4.7 in women when the US populatias used’* These SMRs fell to 2.2

in men and 3.7 in women when the New York City gdapon was used as the standard,
reflecting the high death rate, particularly frof\tand particularly among young men, in
New York. A prospective cohort study of homelessgie in Philadelphia,

Pennsylvania® reported on a cohort comprising adults who had esther the mental
health program (which identified homeless pers@ihase on the street between 6 pm and
midnight and who stated that they had no placeatyp @and no money to pay for lodging) or
the Office of Services for Homeless Adults (whielferred homeless people to a network
of shelters) between 1985 and 1998. Of the 60%Ffamm age was known, the mean was
34 years. The crude mortality rate was 7.7 peDXi#son-years of observation. Crude
mortality rates were highest in white men (8.9 @00 person-years) and lowest in white
women (5.4 per 1000 person-yedrs) Deaths were strongly seasonally patterned, with
53% occurring in the 4 summer months June to Sdpenlhe commonest causes of
death were injuries (21%), heart disease (19%), drakfined” causes (16%). Where

data on age were available, a rate-ratio was kaiito compare deaths with the general
population of Philadelphia. The death rate ratvese 4.5 in white women and 2.2 in non-
white women. Death rate ratios were 4.9 in whismrand 1.6 in non-white men although
the latter estimate was not statistically signiicaGenerally, the greatest risk of death
occurred in younger people and diminished witheasing age, contrasting with results

from England in which death rates were lowest sytbungest homeless adufits.**°
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Years of life lost before 75 were also calculatedrace/ethnic, age, and sex-matched
Philadelphia populations in 1987 for comparisorunfers of years of life lost per 10 000
person-years were 97 in the general populatior3d&dn the homeless cohdff. The
differences were largest in white men and womeassibty because non-homeless white

people have relatively few years of life lost.

Deaths in Canadian homeless

Hwang followed his Boston cross-sectional sttiwith a retrospective cohort study of
men who had used a homeless shelter in Toront@9642® A similar study*’ on a cohort
of women using Toronto homeless shelters in 2002also performed. All homeless
shelter admissions throughout Toronto were rowtictempiled on a single central
database. Death rates were calculated until caims8L December 1997. 92% of eligible
men, 8933 individuals, entered the cohort and 204) (died. The crude mortality rate was
876 per 100 000 person-years and risk of deatle@sed with age. Compared to the
general population relative risks of death werear®ng 18-24 year olds, 3.7 among 25-
44 year olds, and 2.3 among 45-64 year olds. Abewstatistically significant at the 95%
level. No seasonal trend in death rates was fomnthntrast to the summer excess
reported in Pennsylvania® The highest standardised mortality rates werengrd®-64
years olds (225.7 per 100 000 person-years foretaand 200.6 per 100 000 person-years
for cerebrovascular disease) although risk ratiesev0.9 and 1.4 respectivéfy. These

low risk ratios may be because of competing caasgsunger ages. For example, among
25-44 year olds, high death rates for AIDS (1148300 000 person-years in 25-44 year

olds, RR 1.7); and unintentional poisonings (182100 000 person-years, RR 14.4)
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were noted. The authors also compared deathwattestudies in Philadelphia, New
York, and Boston and noted that the Toronto rateswower:*® This may partly have
been because samples from Botband Philadelphfd® included individuals living on

the street and thus at higher risk. Also, Canadaumiversal health insurance that should

not present the barriers to care of the US system.

Hwangd?? published an analysis of the same male Torontortdvo years later, focussing
on whether the risk of death was related to theepabf homelessness — that is,
transitional, episodic, or chronic. The hypothegis that the risk of death might increase
during periods of actual homelessness. The studsievant to this thesis, because
homeless status after entry into the cohort wakmaivn. Univariate analysis found that
age, being homeless in the month of death, anddpifomelessness were statistically
significant risk factors for deat3” In the multivariable model age and homelessmess i
the month before death were statistically signiftoahen the latter was modelled as a
dichotomous variable, but recent homelessnessd¢ade statistically significant when it
was entered as a continuous variable. It is nssipte to disentangle the causal
relationship between actual homelessness at tleedfrdeath and other confounding risk
factors for both homelessness and death itself.ekample, it might be assumed that
declining health led to a return to a homelesstehahd was then followed by death.
However, Hwanlf? does reasonably propose that the hazards of beimgless are in
themselves risk factors for death, particularlyrfaurder and suicide. Cross-sectional
studies®® suggest that people living on the street havedrtigtortality than those in
shelters, and those who are housed have lower lityssil. In conclusion, this study?

found only that age was a significant risk factmrdeath in Toronto homeless shelter
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users, and that there was no significant risk agsamtwith patterns of homelessness,

including actual homelessness in the month befeatid

Cheung and Hwang'¥' parallel study of single homeless women was cotedamong
Toronto homeless shelter users in 1995. Womenddagendent children and those using
facilities solely for victims of domestic violenaeere excluded. The same methodology
for the male Toronto shelter users’ study was eggad*® In addition, a literature review
identified papers on mortality rates in compardigeneless individuals. 26 deaths
occurred among 1981 single women followed-up forean period of 2.6 years. The
mean age at death was 39 years. The crude mpriit was 498 per 100 000 person-
years. The authors calculated death rates amongewadivided into “young” and “old”
strata using varying definitions of these two geupeach study and then compared their
rate ratios with age-matched local general popurtati In the Toronto cohort, the death
rate ratio compared to the general population v@as ih women aged 18-44, and 1.2 in
women aged 45-64 years. The highest rate ratios iwehe considerably younger
Montreal population aged 14-25 years, which wa2.31n all cases, death rates were
significantly raised above the general populaterel at younger ages, but in the older
group none of the rate ratios was significantlgediabove the null value of 1 in any of the
7 cities that were included. Because the totallmennof deaths was small (21 in 18-44
year olds, and 6 in 45-64 year olds) the precisioestimates of the causes of death in
describing the true proportions of all deathsksli to be subject to much random error.
However, HIV/AIDS, and poisoning (unintentional,datermined, or purposeful)
comprised 9/21 (43%) of deaths among the youngpgrdinese findings indicate that the

very high excess risk of death among younger hassel®men might be attenuated via
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specific programmes to prevent and treat HIV/AlRBd, perhaps less convincingly,
through “addressing” mental health issues. A faralysis was presented comparing
death risk ratios between men and women in eateof cities. In the majority of cases
(Toronto " Montreal****®Copenhagei:* New York!** Philadelphia;® and

Brightort9) there was no significant difference between gugsiic death risks in

younger women and men. While the authors concltig&tddeath risks were “much”

lower in the 45-64 year age group (rate ratios f#to 0.7) in most cities, it appears that
only Boston and New York confidence intervals dad mclude the null value of 1. In
summary, the paper indicated a high excess rislkeath among homeless women under 45
in a number of American and European cities. Athwther studies on homeless deaths —
particularly those in North America in the 1980s1ml-1990s — findings were dominated
by the effects of HIV/AIDS. They may have limitagdplicability to the United Kingdom
because of the introduction of highly-active antoeiral therapy (HAART) in the mid-

1990s, and universal health care provided by th&NH

Roy and others presented their prospective cohatyf street youth in Montreal
initially as a research letef published in 1998, which reported on the prospedtllow-
up of 517 street youths. In this earlier papeataadardised mortality ratio of 31.2 was
reported in females and 9.2 in males. A subsecpagmert'® presenting a longer follow-up
of the Montreal street youth, was published in 20P4rticipants were excluded from
follow-up once they reached 30 years old, so anageefollow-up period of 33.4 months
was achieved. The paper appeared to assume ttatréeords were complete and
therefore all deaths had been identified from blegparticipants. Results were

standardised using the Quebec general populalibe. SMR was 11.1 in males and 13.5
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in females$'®in the second paper, but 9.2 and 31.2 in maldsanales, respectively, in
the initial letter*'® Cox regression identified HIV infection, dailycahol use,
homelessness in the last 6 months, drug injecéind,being male as particular risk factors
for death. Nine of 10 deaths had a confirmed catigeere due to suicide by hanging, 3
died from drug overdoses, 1 died in a road traf@icident, and 1 died from liver failure

after fulminant hepatitis A.

Deaths in Australian homeless

Babidge and othet? carried out a 10-year cohort study of deaths anhmmgeless
psychiatric patients in Sydney, Australia. Paprits were homeless hostel residents who
had been referred to specialist inner city mengalth services. 73 men (11%) and 10
women (14%) died, with mean ages at death of 5Gan@spectively. The commonest
causes of death in men were cardiovascular dig8ase), suicide (26%), and accidents
(14%). As the total number of deaths in women ardg 10, meaningful sub-
classification of diagnoses was not possible. di¥en were suffering from
schizophrenia. It is not possible to accuratedpstate this into a prevalence for
schizophrenia among the 700 male hostel residdrstsreed over a decade, because the
turnover of patients was not reported. Howeveatp#s suggest a high prevalence of the
condition, and perhaps further evidence for a sedewnward social drift in individuals
with schizophrenia® SMRs in men and women were 3.1 and 3.8 resdgtiThere

was no clear association between SMR and age.eim 8MR increased to a maximum of
5.0 at ages 40-49 years and fell with increasiregthgreafter. Perhaps surprisingly, men

without schizophrenia had higher SMRs than thodk ivi The all-age SMR in male
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schizophrenics was 2.5 and in non-schizophrenics4v® The authors speculated that
non-schizophrenics included a greater proportiotha$e with personality disorders; that
alcohol and drug problems were less common thanalfor schizophrenics in Sydnés/

or other selection biases favouring referral of lesalthy non-schizophrenics to the mental

health clinics.

In conclusion, international literature on deathmag homeless people showed many
consistent patterns. Typical ages at death were8Byears. Compared with local
general populations, the risk of death was abdimé&s greater. The relative risks of death
varied, however, with SMRs of up to 14 reportedtiret youth in Montredf:>**® Some
North American research found higher risks of déatyounger people, while other
analyses found that increasing age was a riskfa@anadian and US reports also found
high proportions of deaths due to HIV/AIDS and hoiche and most research reported
drug use, suicide and accidents as major causd=atth. One paper reported seasonal

increases in deaths — surprisingly in the sumnaarether did not.

As Crisis’s landmark reports'®’ concluded, new research is needed to determike afs
death in a UK homeless population, where hazarttH\éfAIDS and firearms injuries are
low, using longitudinal methods to calculate absohisks, rather than locally-standardised

mortality ratios or cumulative incidence.
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Table 5. Deaths in the homeless: summary of papers

Study Population Design Main results Comments
Crisis’”’ Coroners’ reports, London, Cross-sectional, Mean age at death 47 years. Causes of deathesuicid Selection bias in
1991-2. descriptive data over 12 (23%), other natural causes (17%), pneumonia, sample. Call for
months. hypothermia and drug overdose (13%). Annual longitudinal study of
mortality 3085 per 10 deaths and
i hospitalisations.
Crisis"’ Coroners’ reports, London, Cross-sectional, Mean age at death 42 years. Causes of death Inatura Selection bias in
Bristol, Manchester, 1995- descriptive data over 12 (34%), suicide (22%), drugs (14%), pneumonia (14%).sample.
6. months.
Hanzlick'* Death certificates, Georgia, Cross-sectional, Mean age at death 46 years, 98% men. 55% natural Misclassification
1988-90. descriptive data over 12 causes compared with 60% in general population. may under-detect
months. Homicide 8% (3% in general popn.) and suicide 3% (Shomeless;
in general popn.). Crude homeless death rate 281-4 denominator to
per 10. calculate death rate
imprecise.
Shaw®™ Coroners’ reports, London, Cross-sectional, Death rate 41.1 per 1@t 16-29, 71.9 per @it 30-44  SMRs likely to be
Bristol, Manchester, 1995- estimating death rates and 157.6 per TGt 45-64: SMRs 3732, 3127 and 2074very over-estimated.
6. from rough sleeper countsrespectively.
Shaw™* Rough sleepers, London, Cross-sectional, using All-age male SMR in London rough sleepers “over ~ Small numbers

1995-6; male hostel
dwellers, Oxford, 1981-92;
B&B dwellers, Brighton,
1981-92.

Census denominators.

2500.” Male hostel resident mortality 12.6 pef 4016- caused imprecision.
44 and 52.0 per f@t 45-64: SMRs 731 and 684, B&B population
respectively. B&B mortality in men 4.5 per*l4t 16-44 subject to

and 51.1 per T0at 45-64. In women, mortality 2.7 per misclassification.
10* at 16-44 and 2.6 per 18t 45-64. Life expectancies No person-time

in rough sleepers 42, in hostel residents 63 anB B& collected.

residents 67.
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Table 5 (continued). Deaths in the homeless: summyaof papers.

Study Population Design Main results Comments

Nordentoft” Homeless hostel residents,Prospective cohort, 10- SMRs in women 5.6 and men 2.8, overall 3.8. SMRs f
Copenhagen, 1991. year linkage to death suicide 6.0, natural causes 2.6, and unintentiopaies

records. 14.6.

Beijer'™ Men using community Prospective cohort, 5-year SMR 4.7. Three-quarters of subjects remained hessel Selected population
mental health outreach  follow-up. after 5 years. with mental iliness.
team, Stockholm, Sweden,

1995-6.

Hwang?! Homeless health care Retrospective cohort on  Commonest causes of death HIV/AIDS and external Selected sub-group
programme users, Boston, health service use 1 year causes (19% each), heart disease (17%) and cancer of homeless, only;
Massachusetts, 1988-93. before death. (11%). 73% used health services in year beforthdea users of 1 health

Odds of using services greater with HIV infecti@R  programme only.
2.6), injecting drug use (2.2) and cocaine abush.(2

Hwang™ Homeless health care Prospective cohort of Mean age at death 47 years, crude mortality 1114 pe Standardised rates
programme users, Boston, deaths. 10°. Mortality ratios in men and women 1.5 and 1.6. make international
Massachusetts, 1988-93. Leading cause of death homicide in all 18-24 and£25 comparisons

women; AIDS in 25-44 men; heart disease at 45-64. difficult; stratum-
specific preferable.

Barrow* Shelter users, New York Prospective cohort of SMRs 3.9 in men, 4.7 in women against US"p@® in  As above.

City, New York, 1987-94. deaths, follow-up 7 years. men and 3.7 in women against New York City 'hop

Hibbs'** Mental health and Prospective cohort of Crude mortality 7.7 per £08.9 and 5.4 per f@n white

homeless health service
users, Philadelphia,
Pennsylvania, 1985-88.

deaths.

men and women. RRs 4.9 and 4.5 in white men and
women compared with general popn. 53% deaths in 4
summer months. Causes of death injuries (21%]Jt hea
disease (19%) and ill-defined (16%).
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Table 5 (continued). Deaths in the homeless: summysof papers.

Study Population Design Main results Comments
Hwang™ Male shelter users, Retrospective cohort of Crude mortality 876 per £0 RR death, compared to Selective sample of
Toronto, Ontario, 1995.  deaths, up to 3 years general population 8.3 at 18-24, 3.7 at 25-44 aBdP homeless
follow-up. 45-64 years. No seasonal trend. SMRs highestafiocer circumstances, only.
and cerebrovascular diseases. Rates lower than oth
North American cities.
Hwang? Male shelter users, Retrospective cohort of Increasing age (HR 1.7), recent homelessness (R 1. As above, plus
Toronto, Ontario, 1995.  deaths, up to 3 years increased hazards of death in multivariable moéelttern confounding by risks
follow-up. of homelessness (transitional, episodic, chronicstielter of death increasing
use) not associated with hazard of death. risks of recent
homelessness.
Hwang™"' Female shelter users, Retrospective cohort of Mean age at death 39 years. Crude mortality 468@e High AIDS/HIV rate
Toronto, Ontario, 2002.  deaths. RR death compared to general population 10.1 &418- partly reflects
and 1.2 at 45-64 years. HIV/AIDS and poisoning healthcare system and
commonest causes. availability of
HAART after the
study finished.
Roy'<1 Street youth, Montreal,  Prospective cohort of ~ SMR (Quebec population) 11.1 in males, 13.5 in fema
Quebec, 1995-6. deaths. HIV, daily alcohol use, homeless in prior 6 monttirsig
injecting and male sex risk factors for death. @umest
causes suicide by hanging and drug overdose.
Babidgé* Homeless refuge dwellers Prospective cohort of Mean age at death 50 in men and 57 years in women. Small numbers of

using psychiatric services, deaths, up to 11 years

Sydney, 1988-91.

follow-up.

71% of men had schizophrenia. Commonest causes
cardiovascular (32%), suicide (26%) and accidei1&4).
SMRs 3.1 in men and 3.8 in women. No clear ageltne
deaths. Male schizophrenic SMR 2.5, non-schizapbre
SMR 4.4.

women. Limited
generalisability.
Absolute risks not
presented.
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2.9 Socio-economic deprivation and health

Homelessness shares many characteristics of ativas fof socio-economic deprivatiGn
(see The Main Determinants of Health figure, belam it might be expected to share
similar health risks. In particular, homelessnessssociated with poor educational
attainment?® unemployment?” hazardous living conditiond®*?°poor levels of
sanitation:*° poor access to health servi¢&s*****%poor social and community
networks®** and high prevalences of damaging individual heladthaviours, such as
alcohol consumption, drug use and smoKihy. In addition, and by definition, housing

guality is either the poorest available or absent.

Aptieulture
and feod
production

Age,wex and
constiutional

S

The Main Determinants of Health, Dahlgren and Whietel 19912°

There are two reasons for considering pattern®ailth in socio-economically deprived
populations. The first is to compare them to thashe homeless to infer whether
homelessness exerts a similar magnitude of rigie liferature review on the health of the
homeless identified the need for more compreheritert studies of deaths and

hospitalisations. The second reason for this vevikerefore, is to hypothesise on what
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might be expected in future cohort analyses of Hessehospitalisations and deaths if they

shared similar characteristics to other depriveguations.

Morbidity, hospitalisation and deprivation

Overall, the odds of reporting poor health are alboice as great between the affluent and
deprived within countrie§®* In a comparison of 11 western European countBesat
Britain was fourth worst between Norway (worst) &ermany (best) for inequalities in
self-reported healtf> Inequalities in morbidity have been found acral§&uropean
countries. Mackenbatif argued that inequalities were of a similar ordespite

differences in income distribution and other soiiafjualities while Wilkinsolf° argued
that the size of inequalities in health varied kaw countries in direct proportion to a

range of measures of social, educational and finhimequalities within them.

Interpretation of socio-economic differentials iospital admission rates is more complex
than for deaths. This is because hospitalisagpresents the interaction between a
number of factors. These include incidence ane@rggwof iliness, availability and
effectiveness of preventive primary care servipesyary care referral patterns to
hospitals, and hospital admission policies. Pestaspa result of this greater complexity,
fewer analyses of socio-economic patterns in hakgéttion rates have been published

compared with those for deaths.
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There is a consistent trend toward increasingafdkospital admission for acute
myocardial infarction and increasing socio-econodgprivation in both sexéd’ The

ratio of age-standardised admissions between tts afituent and most deprived is just
under 2. Although admission rates fell throughet 1990s, by 2003 the admission ratio
between affluent and deprived in Scotland was 5@I*® Paradoxically, angiography
after first acute myocardial infarction is more c¢oonly carried out in patients from more
affluent areas and they are investigated in a shme following their infarct®"13°

Higher rates of coronary artery bypass grafting stmafter waiting times for surgery are
also seen in patients from more affluent aréas’probably because it is more likely to be
offered following angiography. Deprivation is aBssociated with higher rates of
hospitalisation for cardiac failure following myadaal infarction**® Adjusted

proportional hazards for cardiac admissions follayan initial myocardial infarction were
1.11 for each unit of DEPCAT in a Scottish populati First admissions for stroke,
however, were 24% higher in men and 58% higheramen from the most affluent

compared to the most deprived areas of Scotl¥mbssibly because competing causes

remove more deprived populations at earlier ages.

The relationship between cancer incidence and samoomic circumstances is highly
site-specific. There is a small excess of femadat cancer diagnoses in women from
more affluent areas compared to the most depriV/eahd little significant socio-economic
difference in colo-rectal cancer incidence. Thsera 3-fold higher incidence of cancers of
the trachea, bronchus, and lung in residents ofrtbst deprived areas compared to the
most affluent®’ which largely be explained by higher smoking ptemee in more socio-

economically deprived populations. In 2003, 47%neh and 45% of women in the most
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deprived areas were smokers compared with 20% ofand 16% of women in the least

deprived™*

Patients with diabetes from the most socio-econaltyideprived areas report 57% lower
adjusted rates of hospital attenddfitdespite poorer diabetic control and greater diabet
complication rates. First admissions with schizepia show strong correlations to
deprivation with a 3-fold difference in men and weambetween the most affluent and
most deprived groups! The excess of schizophrenia in more deprived fatipas is
probably the result of downward social difftalthough Messias contests this widely-held

view 14

Mortality and deprivation

There are 5.2 year differences in expectationfefdt birth in males between those in
social classes | and Il and social classes IV anand 3.4 year differences in femafés.
All-cause Standardised Mortality Ratios (SMRs) mgiand and Wales in 1991-93
increased from the lowest of 66 in social claggdfessional) to the highest, 189, in social
class V (unskilled). Evidence from the LongitudiSéudy in England and Walés found
that, compared to the reference group Il manwetlts in women in social classes | and Il
were 24% lower and in social classes IV and V 1T§hdr. Mortality increased with age

in men and the social class differential also desed with agé’® In 60-64 year old men
the social class I/V death rate ratio was abowutt8le at 30-34 years the ratio was 4.5.
Western European mortality d&tashowed that differences between manual and non-

manual occupational groups in England were thirdstvat 7.5%, with France the poorest
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(risk difference 11.5%) and Norway, Switzerland #mel Netherlands best with differences

of about 5%.

Cause-specific mortality increases with decreasouwal class but the size and nature of
the differences varies with particular cau¥8sThese differentials reflect a mixture of
both incidence of, and survival from, each cauBee differential between social classes |
and V is similar for stroke and ischaemic heareédse in men, at about 3-fold. In women,
risk ratios for deaths from ischaemic heart diseasg by a factor of 1.7 between social
classes | and Il and IV and V. Lung cancer showgher differential with SMRs in

social classes | and V of 45 and 206, respectivehgtio of 4.6:*> While death ratios
increase more or less steadily with decreasingakolass for stroke, ischaemic heart
disease and lung cancer, the increase from sda&d &V to V is much greater in each
case; thus the SMRs rise from about 125 to oven2@i@is last step. The social class I/V
ratios for accidents and suicide are about 4 bugthdient between them is not steadily
incremental. In both cases, SMRs in social class kbout half the national rate of 100
and increase to around the national rate in sotaak IV. There is then a doubling of
accident and suicide rates in men in social clasén\tontrast, skin cancer SMRs are
highest in social class I, at 136, and show lttasistent pattern across social classes Il to

V, which are 106 and 100, respectively.

Deaths from lung cancer, stroke and ischaemic lhigsetise increase with age after about
40 years in all social class¥S. In each of these conditions the socio-econonffergintial

decreases with increasing age. There is littleedisble difference in the social class
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differential for accidents with increasing age,tigatarly in the large excess experienced
by men in social class V. For suicide and undeitggthdeaths rates rise with age from 20-
24 years and fall or level-off around 45-49 yeaFbe largest excess in suicides in men in

social class V is seen between 30 and 39 yearngeof a

Deaths from infectious diseases (excluding HIV)wglam inconsistent pattern with social
class although they are lower in social classesillathan IV and \A** The highest

SMRs for septicaemia are in social classes Ill mamual and V while for viral hepatitis

the highest SMR is in social class Ill non-manual bbwest in 1ll manual. Deaths from
tuberculosis showed a consistent increase withedsarg social class such that there was a
9-fold difference between social classes | andDéaths from HIV in England and Wales

in 1991-93 were approaching their highest rateregtoe introduction of HAART. As

noted above, these reflect both incidence of irdacind survival from HIV. Deaths from
HIV were highest in social classes Il non-manual 8 and significantly lower in social
classes Il manual, IV and V. These are surpristogsidering that injecting drug would

be expected to be almost exclusively found in datéess V.

Deaths from neoplasms in men increase and surdaakeases® with decreasing social
class but are dominated by the pattern of the wmsimon cancers — those of the trachea,
bronchus and lung. As noted above, men in sotaakce/ have nearly 5 times the risk of
death from lung cancer as those in social clas€higland and Wales in 199143but
around a three-fold difference from affluent to degd was reported in Scotland from

1986 to 19953 In women, lung cancer deaths also increase famialsclasses | and Il to
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IV and V, but the differential is smaller, at 28d.**> This may be partly an effect of
merging social classes. These differences carliabg explained by differentials in
smoking prevalence and intensify,described below. One-year survival from cancérs o
the trachea, bronchus and lung falls from 26% érttost affluent quintile to 22% in the
most deprived?* Female breast cancer deaths show an unusuairpaita socio-
economic status due to two contrasting characiesist The first is that incidence of
breast cancer is slightly higher in more afflueiwen (105 to 92 age-standardised
registrations per 100 0083’ But survival is progressively poorer among worfrem

more deprived circumstancE¥. Compared with Ill manual women, those in sociasses

I and Il and IV and V experience statistically sfgrant increases in death risks of 14%
and 17% respectively. Death from stomach cancalsshighly class-dependent, ranging
from an SMR of 64 in social class | to 193 in sbclass V — a three-fold difference.
Deaths from cancers of the colon show no consis&ationship with socio-economic

circumstances while survival is significantly be@enong more affluent populatiofs.

Among deaths from endocrine causes, deaths frobetha form the largest group. There

is a four-fold difference in SMRs for diabetes nta between men in social class | and V.

Deaths from mental disorders might be considered palicators of the frequency of
mental ill health and are biased towards certamditimns with a higher mortality such as
substance misuse. However, they show very larfferelintials between social classes,
driven largely by the effects of drug dependenakraom-dependent abuse of drugs and

alcohol dependence syndrorife. These show SMR differentials between social elass
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and V of 22 and 3, for drugs and alcohol respeltiv8uicide risk increases with
deprivation**” with a 2-fold difference between most affluent anadst deprived
populations in men and a 4-fold difference in worfiénThe effect of socio-economic

status is greater in those under 30 years of Hge.

Deaths from disorders of the nervous system ardaraed by the excess of epileptic
deaths in social class > SMRs in social classes | to Ill manual are belbevgeneral
population average of 100 but rise to 129 in sadeds IV and 275 in social class V. The

ratio of deaths from epilepsy in social classesd ¥ is over 7.

Circulatory diseases are the commonest causestt ademen with ischaemic heart
disease accounting for three quarters of th&nThe socio-economic patterns of
increasing deaths from both ischaemic heart dissadestroke are similar, with about a
2.5"%" to 3-fold“*>*!*¥increase in mortality rates between most affl@ent most deprived
groups under 65 years of age. Survival after migbabinfarction is also poorer in more
deprived population¥®**° Smoking prevalence and average cigarettes peamayg
smokers are both higher in more deprived areaschMiithe variation associated with
deprivation disappears after adjustment for denpgea biologic (fibrinogen, lipids,
blood pressure, and others), psychological, and\wetral risk factors>* In women,
risks of death from ischaemic heart disease aoétestire about 67% and 40% higher,

respectively, in social class V compared to sad&ss I*°
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Respiratory deaths largely comprise pneumonia anahec obstructive pulmonary disease
(COPD). There are progressive increases in SM&waded with decreasing social class
in men for pneumonia, COPD and asthiftaThe ratios of SMRs in social classes | to V
range from 14 for COPD to 3-4 for pneumonia antrast Deaths from asthma are
relatively uncommon and may reflect differentiglesaof severity and poor control rather
than differences in inciden¢® Again, much of these variations can be explatmed

smoking prevalence and intensity.

Half of deaths from disease of the digestive systemen are from chronic liver disease
and cirrhosis and a further 14% from ulc¥rs These conditions are all strongly socio-
economically patterned, with social class .V diffetials of 4-5 fold. While Drever and
Whitehead state that “drinking patterns are knowhave a social class gradiefit'the
relationship is not clear. Overall alcohol constiompin men shows little association with
social class, while there is a small increase msamption among women from higher
social classe¥™**! Binge drinking increases with greater socio-ecicadeprivation but
the differentials between most affluent and mosgtrided groups are of the order of 1.5-

fold or lesst*

Renal failure is the commonest cause of death tliz@ases of the genitourinary system
and there is a progressive increase in risk ofrdi@amen from social class | to social class
V.** About a third of deaths from diseases of the mias&eletal system are due to
rheumatoid arthritis and there is just under al8-ffference in male SMRs from social

class | to social class > Poorer function and survival in more deprivedems have
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been found in clinical case-series of rheumatotiepts > that are not explained by

differences in treatment compliance.

External causes of injury and poisoning accounbed. 2% of deaths in men aged 20-64 in
England Wales between 1991 and 1883There are four-fold differentials in deaths from
accidents and suicide, and in the group as a wheteeen social classes | and V. The

differentials in homicide and death by accidentatpnings are both 12-fold.

In conclusion, for most diseases the ratio of nbtpiand mortality between most affluent
and most deprived populations ranges from aboat® tNotable exceptions include some
cancers where affluence is associated with greadetality risks (breast) or where there is
no socio-economic pattern (colorectal). Commurigdisease deaths also show no
consistent socio-economic patterns. Drug deathsha most highly socio-economically
determined, with a 22-fold difference between nafient and most deprived
populations. Socio-economic differentials in mdrtyi and mortality are age and sex
dependent and sometimes sex specific. Becauseléssympulations are generally young
and predominantly male, comparisons of health guéswith the general population need

to be matched to demographically comparable indisdsl
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2.10 Explanations for inequalities in health

In this section a review is given of the major hyy@ses proposed to explain the
relationship between socio-economic deprivation laealth. This is relevant to two
aspects of the subsequent data analysis of thessth&he first is that it suggests what the
mechanisms are for socio-economic differentialsaalth. The second is that it gives a
rationale for understanding homelessness as adbsncio-economic deprivation rather

than a unique and separate condition.

The interest in health inequalities began in théddhKingdom with Chadwick’s seminal
Report on the Sanitary Condition of the Labouring Population and On the Means of Its
Improvement’ in 1842 in which he serially documented desavipsiof poor urban living
conditions and inequalities in survival. Macintyfedescribed the emergence of a debate
between hereditarians and environmentalists thgdrpat the turn of the 20th Century.
Hereditarians proposed that social positions werlegically determined while
environmentalists believed that poor material emstances had an independent effect on
health. Eugenists suggested that better genedimvanent led to a natural stratification of
societies into appropriate ordérs. A third explanation for variations in health emged —

that of the influence of individual behaviotf.

Decennial Censuses began in the United Kingdon8@1 land the first Census by the new
General Register Office for Scotland, in 1851, udeld information on education, and

occupation or employment status. A classificafmrsocial status® was proposed in
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1887 and since 1911, mortality rates have beem@ytexamined in successive Censuses

by both occupational social class and by occupatigroup aloné.

In 1974,A new perspective on the health of Canadians challenged the “traditional view of
the health field,**” described as the assumption that all health inggn@nts came from
better medical care. Given even the brief histdrgerspectives on health determinants
described, above, this assumption seems invalkadionide proposed four health fields —
human biology, environment, lifestyle and healtreaarganisation — from which he

believed health improvement might best be consitfere

Richard Wilkinson’s open lettE¥ to the Labour Secretary of State for Social Sewia
1976 described the largest social class differeimcdsath rates since accurate records
began. He asked for an urgent enquiry to inveitiee issues and recommend action.
The Working Group on Inequalities in Health waswgethe following year under the
Chairmanship of Sir Douglas Black. Its aim wasewaew information about differences

in health status between the social classes; teidenpossible causes and the implications

for policy; and to suggest further research.

The Black Repott® was published in 1980. It proposed four explamatifor inequalities
in health: materialist/structuralist; natural andial selection; cultural/behavioural; and

artefact. The materialist/structuralist argumestde from the malapropism (materialist
being used to signify lack of material factors resaey for health, rather than “interest in

and desire for money, possessions, etc, rathersgpigitual or ethical values®)
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emphasised “the role of economic and associatad-stitictural factors in the distribution
of health and well being.” The Black Report desed particular occupational hazards
associated with industrialised nations, as wethasnfluence of social support in
modulating the effects of any given pathophysiatagstate. The natural and social
selection explanation proposed that the associéttween poor health and social status
was the result of selection bias — that is, poaithedetermined social status. The
corollary was that social class was not a causabfdor poor health. Natural selection
suggested a Darwinian concept of a universal bicddgphenomenon of survival of the
fittest. Social selection implied that poor heaitbuld limit particular life choices (such as
education, employment, or marriageability) and thase in turn would affect social
status. The working group proposed that improwappgortunities for disabled people
would be one practical way of dissociating healtimf social selection. The third “real”
explanation for inequalities, the cultural/behavaunodel, put individuals’ behaviour at
the heart of inequalities in health, suggesting ligher social status was associated with
better choices. Smoking, alcohol excess, poor ldiek of exercise, or other risk-taking
behaviour are examples of such individual healterd@nants. Inappropriate excessive
use of health services may be another factor. Widr&ing group considered that while
choices were individual, they might be significgirdetermined by broader cultural
influences that acted at a social class level. |asieexplanation was that the association

was artefactual. The authors described this egfilam as follows

“This approach suggests that both health and elasartificial variables
thrown up by attempts to measure social phenomeaahat the
relationship between them may itself be an artedabttle causal
significance.*®
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They went on to suggest that while relative diffexes between affluent and deprived
populations may have persisted, the absolute rextuict size of more deprived
populations meant that the whole population ha@daehbecome healthier and the size of
the sicker, more deprived, population had shrurds time. The artefact explanation is
contentious partly because it dismisses the vglaficoncerns about health inequalities

and partly because it is inconsistent with déta.

It is evident from the Black Report’s conclusiohattsome balance of these explanations
was considered to be responsible for observed algigs in health. They therefore
recommended a comprehensive anti-poverty stratggpcifically including a child anti-
poverty strategy), a comprehensive disability alaee, housing policies, and preventive

and educational action to encourage good hé&lth.

The last major current explanation for health irediies is the Barker hypothesis. This is
a form of environmental explanation but one in vahiterine and infant development
programme lifelong patterns of healffi:*¢316416>1%¢The hypothesis is that
undernourished foetuses preserve central nervaiersydevelopment at the cost of
truncal development and particularly hepatic enzgay@acity. If subsequently exposed to
a more affluent lifestyle — particular availabily a high calorie diet — such individuals
fare particularly badly, with truncal obesity, hyfsnsion, and dyslipidaemia. The policy
and public health implications of the Barker hypsiis are that investment in maternal and
infant health are of much greater potential berieé&n interventions later in childhood or

adulthood.
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Attempts have been made to synthesise explandbohgalth inequalities in
intergenerational and lifecourse epidemiold§y:°® These propose that there is a

cumulative effect of socioeconomic deprivation mi@dhood and adulthootf?

In conclusion, there is evidence that health inéges arise from a mixture of genetic,
environmental, and behavioural factors. Longitatlihfecourse analyses have begun to
attempt to clarify to what extent poor health aadideconomic deprivation are causally
related. It seems reasonable to suggest thatigfeuitigation of health inequalities
requires interventions across a range of agesiatuhtstances and that preventive action

is more effective earlier in life.

2.11 Conclusions from the literature

Glasgow has an annual incident population of aB000 homeless adults and a prevalent
population of about 4000. Two thirds are men dedmhean age is about 37 years. Cross-
sectional studies show that there is a high precal®f neurotic and psychotic symptoms,
drug dependency, hazardous drinking and smokingveys from North America have

identified a high prevalence of HIV/AIDS in the heless.

Most of the literature on hospitalisations in tleerteless is cross-sectional and therefore
unable to describe absolute risks. Data indicafieen admissions in the homeless due to

skin infections, drug use, mental illness and abtq@noblems.
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The literature on deaths in the homeless includesohort studies. These indicate risks of
death are raise by about 5-fold in the homeleg&unopean, North American and

Australian cohorts.

Socio-economic deprivation, in the absence of hessgless, is associated with increased
hospitalisation and mortality. Overall, the riskios between affluent and deprived
populations are around 2 to 5, suggesting that thay be of a similar order to those of the

homeless.

The literature review identified a need for a calstudy of homeless individuals in the
United Kingdom in which incidence rates could beaswed accurately, rather than
estimating cumulative incidence from unreliable letess population denominators. It
also indicated a need for as study in which congpas could be made between the
homeless and comparable non-homeless individuasamge of socio-economic
circumstances. This would determine whether thradless experienced similar health

risks to other deprived groups or the extent of ashgitional hazard.
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Chapter 3. Aims and objectives

3.1 Aims

The principal aim of this thesis was to describw ltiwe health of homeless people in
Glasgow compared with that of non-homeless indigiglliving in deprived socio-
economic circumstances. A particular question wiasther patterns of mortality could be
explained by differences in morbidity or whethem@essness conferred additional

hazards.

The null hypothesis was that there was no diffezdrmetween hospital admission and death

rates between homeless and non-homeless depripedagpions.

3.2 Objectives

The aim was achieved by carrying out a retrospeatohort study on homeless and non-
homeless adults’ hospitalisations and deaths. cbhemon objectives to create the dataset
are described first, followed by specific objectivier the analyses of deaths,

hospitalisations, and morbidity-adjusted mortality.
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3.2.1 Creation of a retrospective cohort study dataset

To create the dataset on which all analyses weferpeed, the following objectives were

set:

| — To identify a closed cohort of homeless induats by extracting demographic

data on all homeless applicants to Glasgow Cityr€bun the calendar year 2000

Il — To identify a non-homeless comparison groumbtaining a closed cohort of
non-homeless NHS Greater Glasgow area reside230d that was age and sex

matched to the homeless cohort

Il — To identify and match all linked hospital athsion and death records by
homeless and non-homeless cohorts and to proddaset that included

information on socio-economic circumstances ofrtbe-homeless cohort

3.2.2 Analyses of deaths

| — To calculate time at risk of death in all sultge

Il — To compare risks of death by age, sex andecand in each case to compare

the effects of homelessness with socio-economid\mn

[l — To use multivariable survival analysis to ¢ah for confounding and produce
models that described the contributions of differsk factors on the hazards of

death
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3.2.3 Analyses of hospital admissions

| — To calculate time at risk of hospitalisationailihsubjects

Il - To describe hospitalisation risks by age, shagnosis and type of admission

(elective and emergency)

Il - To describe risks of operative proceduresalgg, sex, diagnosis and type of

admission (elective and emergency)

IV — To compare lengths of stay by age, sex and tffadmission (elective and

emergency)

V — In each analysis (Il to 1V) to compare the eféeof homelessness with socio-

economic deprivation

3.2.4 Analyses of morbidity-adjusted mortality

| — To identify morbidities through their appeararan any hospital record between

entry into the study and death or censorship

Il - To use multivariable survival analyses to dése all-cause mortality risks in

homeless and deprived populations after adjustfoe@ige, sex and morbidity

lIl — To describe hazards of death from specificsas and estimate the additional

effect, if any, of homelessness
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Chapter 4. Methods

This chapter provides a description of the methogipfor a retrospective cohort study on
homeless and non-homeless adults in Glasgow. Dorts were identified in 2000 and
followed-up for 5 years. The cohorts were closethat after no further members could
join and losses could only occur by death. An eggo(homeless) cohort was identified
and then a non-exposed (non-homeless) age andateked stratified random sample
from the Glasgow population was obtained for congpar. Both cohorts’ linked hospital

and death records were obtained to compare heatitoroes between them.

The methods used to estimate the required sangdeahtain ethics approval, identify
cohorts, and match them to hospital and death dsame described below. A description

of the statistical methods and their assumptiomglcales the chapter.

4.1 Sample size and time frame

An initial arbitrary decision was made to follow-agohort of a single calendar year’s
homeless applicants to Glasgow City Council. Samspde tests were then performed to
determine whether such a cohort would be able tectidifferences in hospitalisation and
deaths of a similar order to that described betvegtment and deprived non-homeless

populations in Scotland.
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When this thesis was being planned in 2005, lirkespital and deaths data were available
to the end of the calendar year 2004. This méettdohorts would need to be recruited
no later than 1999 to have 5 years’ follow-up. Bknsize calculations were therefore

based on homeless presentations to Glasgow Citpctlon 1999.

In order to assess whether numbers of hospitaisain a year would have sufficient
power to show differences between the homelessmianchomeless cohorts an estimate of
the expected numbers was made by applying agefisp@cottish hospitalisation rates to
the age structure of homeless presentations t@@Ma€ity Council in 1999. The
Integrated Housing Management System (see Secdoordpage 139) did not use a
reliable method to uniquely identify individual$herefore an estimate of the number of
unique individuals who were homeless was madedridiiowing way. A dataset of all
Main Applicants’ names, dates of birth and agethéencalendar year 1999 was extracted
from the Integrated Housing Management System uBusiness Objects software. A
unique person identifier was created from a comedien of date of birth and surname.
Each unique combination was counted once and dipsaemoved. This method was
likely to overestimate the number of individualsaipopulation because any differences in
the spelling of a surname or in date of birth fee same individual would produce a new
unique identifier — that is, generate an apparemgly person on the dataset. However, for
the purposes of sample size estimation, the methodld provide a reasonable

approximation to the true number of individuals.
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It was decided to obtain a non-homeless cohort ttergeneral population that was
matched for age and sex to the homeless cohotiviné as large. The reason for age and
sex matching was that the unusual demographicerotless people — they are young and
predominantly male - meant that a simple randompéauf the NHS Greater Glasgow
area would yield data that, when stratified by agsex, might result in empty strata for
some groups. For example, older homeless and younom-homeless individuals might
be unmatched so that comparisons could not be bnstdesen them. It was also
anticipated that there would be less morbidity amadtality among the general population
sample overall. So that while stratified matchwguld ensure adequate denominators in
stratum-specific cells, there might still insuf@at incident cases (hospitalisations or
deaths), particularly among the younger non-homsatebort. Again, this might lead to
empty stratum-specific cells. For these reasoghpace was made to obtain twice as large

a non-homeless comparison group.

Table 6 and Table 7 show the number of hospitadisatand deaths, respectively, that
might be expected if local population rates appliBadth tables show the number of
individuals who were homeless in 1999. Table diap@ge-specific Greater Glasgow
Health Board general hospital admission ratestimate the expected numbers of
admissions per year in both homeless and an agehethhon-homeless cohort twice the
size. Table 7 applies age-specific Scottish destts to estimate the expected number of
deaths per year in both homeless and non-homedassts. The numbers of estimated
hospitalisations and deaths in the non-homelessrt@hnot exactly double in some cases

because of rounding of estimated numbers.
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Table 6. Age distribution of 1999 homeless applicés to Glasgow City Council, annual rates of all ggeral hospitalisations and ICD-10 S00-T98 (injuries
poisonings, and certain external causes) in NHSGGea and expected numbers of admissions in homelemsd non-homeless cohorts if all-Glasgow rates applil.

age 1999 NHSGG Expected — all diagnoses S00-T98 Expected — S00-T98 only
homeless n hospitalisation rates only
(%) rate

homeless non-homeless homeless  non-homeless
15-24 1203 (16.5%) 0.228 274 549 0.0537 65 129
25-34 2804 (38.5%) 0.313 879 1758 0.0484 136 271
35-44 1914 (26.3%) 0.362 693 1386 0.0397 76 152
45-54 755 (10.4%) 0.472 357 713 0.0338 26 51
55-64 397 (5.5%) 0.712 283 566 0.0369 15 29
>64 211 (2.9%) 1.296 273 547 0.0833 18 35
TOTAL 7284 (100%) - 2759 (37.9%) 5518 (37.9%) - 336 (4.6%) 667 (4.6%)

Excludes psychiatry, obstetrics and gynaecologyg Etay psychiatric, and Special Care Baby Units
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Table 7. Age distribution of 1999 homeless applicas to Glasgow City Council, annual Scottish
mortality rate and expected numbers of deaths in hmeless and non-homeless cohorts if all-Scotland
rates applied.

age 1999 homeless Scottish Expected number if
n (%) death rate NHSGG rates applied
homeless non-homeless

15-24 1203 (16.5%) 0.228 1 1

25-34 2804 (38.5%) 0.313 3 6

35-44 1914 (26.3%) 0.362 3 7

45-54 755 (10.4%) 0.472 3 6

55-64 397 (5.5%) 0.712 5 9

>64 211 (2.9%) 1.296 15 29
TOTAL 7284 (100%) - 29 (0.40%) 58 (0.40%)

nQuery Advisor 5.0 was used to perform power cakioths using its test of two group 2-
sidedy” test of equal proportions on samples with a & satio. Conventional values of
a andp were chosen as 0.05 and 20% (or power of 80%pentizely. Assuming that the
age-adjusted all-cause annual hospitalisationwate37.9%, samples of 7284 homeless
and 14 568 non-homeless would be powered to dabsciute differences of 1.9% or
larger between the two cohorts. This is equivalemelative risks of 1.05 or greater
between the two cohorts. Under the same assunsptiom study would have the power to
detect absolute differences in injuries and poisgs(ICD-10 codes S00-T98) of 0.8% or

greater, or an odds ratio of 1.2 or greater.

The study was powered to detect absolute diffesemcannual mortality of 0.2% or
greater, or odds of 1.5. In light of a preliminditgrature review, which found that

mortality risks varied by at least 2.5-fét@between affluent and deprived populations, it
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was felt that the study would be sufficiently poeeto detect differences in a range of

common and less common diagnostic groups if théstexk

When ISD were ready to supply the final matchea datlate 2005, hospitalisation and
deaths data were available to December 2004. \wata therefore extracted on all
homeless presentations in the calendar year 200i3. had two advantages over using the
1999 cohort. Firstly, until February 1999 homelagplications were recorded on a variety
of stand alone databases and their integratiotoleadmixture of double-counting and
missing data: 2000 data did not suffer from thasblems. Secondly, more recent data

were more pertinent to current homeless conditions.

The Community Health Index (CHI) was used to obtasample of the non-homeless
general population. This is a unique ten-digispearidentifier comprising date of birth

plus other numbers. The CHI is widely used inNi#S and all patients who are registered
with a GP have a CHI numb&. A significant advantage of the CHI over other
population data is that it is part of the linked&ch Morbidity Record system. Thus
samples of hospital and death records could belyaddntified from a CHI sampling

frame without further matching. While the CHI magt include up to 10% of the
populatiort’* this is usually because they have recently mowedan area or are
temporary residents. In other words, the seledtias of the CHI will tend to favour non-

homeless individuals, which reduces misclassificagrrors for the non-homeless cohort.
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Community Health Index data were sampled ofi Bne 2000. Thus, the starting point of
follow-up for homeless individuals lay between Jahuary and 31st December 2000 while

all non-homeless individuals entered the study@h 3une 2000.

4.2 Ethics approval and funding

Ethics approval for the creation of an anonymisekield dataset, based on homeless and
Community Health Index residents, was submittedapputoved by the Privacy Advisory
Committee of the Information and Statistics Divisiaf NHS National Services Scotland
(ISD). One member of the Committee felt that sipagents had not given explicit
consent for use of their data, the application khaot be accepted, but the majority
decision to pass the project was carried. Theoawtlas required to submit a statement to
the Privacy Advisory Committee that no attempt widog made to identify individuals
from the anonymised database. The Director ofiPit#alth for Greater Glasgow
approved the use of the Community Health IndexHt purpose and agreed to fund

ISD’s work on producing the dataset.

4.3 Cohort selection and linked data matching

In this section a description is provided of how tohorts were identified, starting with an
extraction of all adults who presented to Glasgaty Council as homeless in 2000. This
cleaned dataset provided the age and sex strdtenwihich random samples of Glasgow

residents on the Community Health Index were olethin
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Data on Main Applicants who presented to Glasgoty Council from 00 00 hrs orfl
January 2000 to 00 00 on®3December 2000 were extracted using a Busines<3bje
template designed by the author. Emergency hoselsices were available 24 hours a
day, hence the need to specify the times of thekankxtracted fields comprised
surname, forename, sex, address including postdadtie of birth, and National Insurance
number. The file comprised 20 316 records. Tlentintegration of several separate
databases in 2000 meant that a large number oicdtgfiles existed that year, and the
true number of applications (not individuals) washably closer to the 12 000 that were
recorded consistently in subsequent years. Howéweduplication of files should not

have affected the validity or completeness of datall homeless applicants in 2000.

ISD was provided with all 20 316 records. Theyratted the dataset by creating separate
fields for “surname” and “previous name” from thersame field; creating separate fields
for “first forename” and “second forename” from fivst name field; completing some
missing “sex” values by cross-checking against fisne and address fields; creating a
field for “postcode” by extracting this from thedrdss where available, or hard coding
where the address contained a string mentionintatigest homeless hostels (about 35%
of records were given a postcode this way); andticrg a unique incremental record
number plus a unigue person identifier based orxlaet match of full name with date of

birth. These indicated that the dataset compf7g&d individuals.

The formatted file was pre-processed by ISD to ag@goundex codes and weights to the

“surname” and “previous surname” fields. The Sanslystem is a phonetic algorithm
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(see Appendix, page 316, for the algorithm) usetbtte similar-sounding names
according to their pronunciation. It improves nmatg of names by removing the effects
of spelling variations such as Smith and SmythviacAllister and McAlistair. The pre-
processed file was internally linked using probapihatching on full and Soundexed
surname and previous surname, first and seconddore, all elements of date of birth
individually, sex, and National Insurance numb&he number of individuals in the file
identified by this process fell from 7720 to 6838owever, given the quality of the data,
this was likely to under-match the same individaall therefore over-estimate the true

number of individuals.

The internally linked file was then linked to theo®ish Morbidity Record/General
Register Office for Scotland (SMR01/GRO(S)) deathmlogue using probability
matching on full and Soundexed surname and prewougame, first and second
forename, all elements of date of birth individyaiex, and postcode. In total, about 87%

of all records and 80% of the 6 898 homeless iddiais were linked to the catalogue.

The Community Health Index sample was derived steges, as follows.

The first stage was to obtain general populatida desest to the mid-point of the
January-December 2000 homeless collection pefléd: September 2000 download of the

CHI provided information on the Glasgow populatair80 June 2000.
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The second step was to extract the NHS Greateg@haslealth Board area population

from the Scottish CHI at 30 June 2000 — a totalytetpon of 955 385 records.

The third step was to exclude any individuals whevenpart of the homeless cohort from
the CHI sample. Any matching fields excluded imdials from the CHI sample. 6 449
(of the 6 898 homeless cohort) were eligible fos grocess: the remainder either lived

outwith NHSGG catchment area or were not matcheshyocurrent registrations.

The fourth step was a further refinement of theamag process to exclude linkages with

more than one possible CHI record.

The fifth step was to produce the matched non-hessetomparison group.

In the sixth and final step some refinement ofrttaching process was needed where
exact non-homeless matches could not be obtaif@dexample, in the first cycle 10
dates of birth could not be matched to sex-spe€ifi records. Given the size of the CHI
population, this might seem an unlikely probabilitpspection of the non-matching
records identified errors in the date of birth giyiextreme old or young ages. These 10

cases were excluded.

The output from the CHI linkage was then checkealresj each corresponding stratum of
homeless records. This helped to cross-validaetiality of the homeless records and led
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to further data cleaning and exclusion of remaimnog-valid data. This left 6757
homeless and 13 514 age and sex matched non-henredésduals. 81.5% of the 6757
homeless individuals had linked SMR/GRO(S) recovbsreas only 14.0% of the 141

rejected “bad links to CHI” had links.

4.4 Homelessness data collection by Glasgow City Couhci

Glasgow City Council administrated the largest l@dhority housing stock in Europe,

80 500 homes, until it was transferred to Glasgawsihg Association in March 2003.
The Council’s particular responsibilities to honsslgpeople began with the 1977 Homeless

Persons Act’?

which gave legal recognition of homeless peoptegave them certain
rights, including priority status for local authigreccommodation for certain groups (such

as mothers with children).

The Council’s housing stock data were managed\ariaty of electronic systems before
2000. A system of stand-alone databases, deslgn&dgfisher Systems (Scotland), was
used to manage the housing stock including prasesipecially designed for homeless
people. Itis worth emphasising that the systers eesigned principally for the
management of housing stock rather than being kerseohd individuals’ housing needs.
This meant, for example, that if the same indivigquasented at a housing office several
times in a few days, a new “application” would lpeepned each time. There was no routine

linkage of individuals’ records in the system.
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The Kingfisher databases were merged into a singleperating system for all Glasgow
City Council housing stock — the Integrated Houdwenagement System - in early 2001.
After transfer of the Council’s housing stock in03)the Integrated Housing Management
System was split so that only the smaller remaisitogk of properties for homeless

people, refugees, and asylum seekers, was kepeb@duncil.

All individuals who present as homeless to the @dumere recorded on the Integrated
Housing Management System (IHMS). In the greabnitgjof cases, one individual is the

Main Applicant. The Main Applicant may be aloneamcompanied by a partner, children,
or other relatives. Each member of the homelessdtmld, including unborn children, is
recorded on the IHMS. In practice, there is litlEommodation for couples with families
and so family households are split into two appilces — one for a man and one for a
woman and her children. Separate accommodatidimeis offered for the two. As this

study is concerned with the risks associated withlta who are homeless, only Main
Applicant information was extracted from the IHMShis should give a comprehensive
account of the number of homeless adults who ptése@lasgow City Council. The true

number of individuals who experience homelessrtessgever, is larger when children are

included.

The IHMS records demographic information (names, date of birth, ethnicity, National
Insurance numbers, household members, last addeess, reasons for homelessness,
accommodation offered, and details of rent paymeiitee strengths of the IHMS are that

it captures a large number of individuals who aoenbless and records demographic

140



information that can be used to describe the epmlegy of homelessness or linked to
other data sources such as the linked Scottish idigrbRecords. It also has a high
specificity because legal criteria for homelessragssused to decide on eligibility for local
authority assistance in each case. The main weakokthe IHMS is in its lack of
sensitivity or selection bias. Only individuals avpresent to Glasgow City Council for
assistance are recorded and therefore it excludesetwho present to voluntary or
charitable homeless agencies, or experience abhnersfof “hidden homelessness” such as
rough sleepers, people staying temporarily at éisérhouses, or living in shelters for

victims of domestic violence.

4.5 The Scottish Morbidity Records

The principal record of the Scottish Morbidity Rettds the SMRO1, which records all
discharges from hospital inpatient and day cassoeps in general and acute specialties.
The Scottish Morbidity Record system began in 196here are 3 main data fields on
each record: identifying demographic informatiodrrenistrative hospital data (such as
specialty and consultant); and clinical informatamnup to 6 diagnoses and up to 4
procedures or operations with paired qualifyinddsesuch as site or side of operation. An
SMROL1 is generated at the end of all finished clbasuepisodes, whether these end in
discharge home, transfer to another specialtyeathd Thus, a single continuous inpatient
stay by an individual may generate several SMROa&rds. The records are completed by
both clinical and administrative staff in hospitalther in electronic Patient Administration

Systems or on paper.

141



An SMRO1 is completed after discharge from a sggciaot on admission. Strictly, it
therefore records hospital discharges. In practithin a long-term follow-up period, the
majority of patients are discharged and have an @MFROnly those admitted at the very
end of an observation period or who have exteneegths of hospital stay will not be
included. A choice was made to use the more comamrpressions hospital admissions, or
hospitalisations, throughout this thesis rathen thaspital discharges. It is possible that a
small number of individuals was admitted to, but eischarged from, hospital towards the

end of the follow-up period and would not therefbezre had an SMRO1 completed.

Several other SMR specialties exist, including SKRAutpatient records), SMR02
(maternity), SMRO04 (both psychiatric admissions distharges), and SMRO06 (cancer

registrations).

4.6 The linked Scottish Morbidity Record dataset methodlogy

This section provides an overview of the linkedt8sb Morbidity Record system.
Without it, the cohort study would not have beesstble. It allowed a matched sample of
non-homeless individuals to be identified; it alemhhospital admissions to be identified;
and it provided a more sensitive method of idemtdydeath records than simply obtaining
exact demographic matches. It is therefore releteaoconsider how the linked SMR
database is constructed and how the dataset cmgtdiospitalisation and deaths records

was obtained.
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Although the Scottish Morbidity Record system begah961, in 1968 a joint decision
was made by the Scottish Health Service and ReagiGneral for Scotland to hold
patient-identifiable information on all hospitakdharge records (SMRO1), cancer
registrations (SMRO6/SOCRATES), and death reconda central machine-readable

form1”3

Work began on the Scottish Record Linkage systeMap 1989. Its aim was to group all
centrally-held records by each patient. When dateaction was carried out for this thesis,

linked data were available from 1st January 19830t&eptember 2005.

Individuals are identified on the linked SMR datsdéy 5 core items:
surname
initial
year of birth
month of birth

day of birth

Because of errors in recording the same indivigudentifying details, the linkage process
of bringing together all records for an individeaimprises 3 stages: blocking, probability

weighting, and making the linkage decision.
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Blocking

The first stage of linkage comprises identifyingaeds that do not disagree on 1 or more

items from either of two blocks of information:

Soundex/NYSIIS cod&*first initial, and sex (Block A)
or

All elements of date of birth (day, month, year)dék B)

The proportion of false negatives from this prod#isat is, where information from the
same individual is incorrectly assumed to come froare than one person) is less than

0.5%.

Probability weighting

Internal linking of Scottish Morbidity Records iarded out using a patient’'s surname
(plus maiden name if available), forename, sex débirth, and postcode of residence.
Hospital-assigned reference numbers can also libwisere the same system is applied to
an individual’s records (for example, within onespital or sometimes within a Health

Board area).

Surnames are compressed using the Soundex/NY S#& {fork State Intelligence

Information System) system. This process imprakiedikelihood of correctly matching
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the same individual by reducing the effect of médlbipg. For details of the Soundex and

NYSIIS algorithms, see Appendix page 316.

Next, probability matching involves calculating tileelihood that similar records come
from the same individual, or come from differerdinduals. It comprises a mixture of
calculating the amount of agreement between eatieatientifying variables, and the

chance that any given difference could occur.

Decision making

The degree of matching and mismatching betweendsads converted from odds ratios
into binit weights (log odds to the base 2) becaitbeir mathematical advantages. A
threshold needs to be set above which pairs withken to come from the same
individual, and below which they will be taken tonge from different individuals. The
threshold is usually determined to be at the OBlle that is, above it, the balance of

probabilities is that records come from the sandévidual.

The linked Scottish Morbidity Record/General Regjisdffice for Scotland
(SMRO1/GRO(S)) dataset comprises information orepikodes of care, continuous
inpatient stays for individuals, and complete hist® of inpatient care and death (if it

occurred) for individuals.
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4.7 General Register Office for Scotland death records

Registration of births, marriages and deaths by3@eeral Registry (how Registrar) Office
began in Scotland on the 1st January 1855The GRO collates all death records for
Scotland. These include information on individuames, dates of birth, occupation,
spouse, place of death, and up to 6 causes of.d&athfirst listed cause of death is by

convention taken to be the principal or main cause.

4.8 Measuring socio-economic status: individual and edéaogical

measures

Any scientific analysis of the effects of socio-eomic status must begin with a valid
measure of it. Occupational social classes ind&ih lncome and social standing, and their
consistent relationship with mortality and othealtie outcomes (such as hospitalisation)

suggests that they represent some real risk faftiorealth.

The Carstairs scotevas developed to fulfil three main limitationsiodividual
occupational social class data. Firstly, sociasslalone is a limited measure of socio-
economic status. Secondly, and as an extensitinspihumerator/denominator bias was
noted (that is, classification of occupation ondleath record occupational classification
and in the Census denominator population do nassaeily concur). And thirdly, health
records and related information, unlike death réspodo not hold data on individuals’
social class or occupation. The Carstairs scopéeapCensus variables to postcode

sectors, whose average size is 5000 individual@n&rates — whether deaths or health-
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care episodes — could thus be calculated for angieegraphic area Census population,

rather than using a social class denominator.

Carstairs produced a series of Pearson’s produntenbcorrelations between Census
variables that reflected “the access people hawestierial resources which allow (to quote
Townsend) ‘individuals to play the roles, partidgan relationships and follow the

customary behaviour which is expected of them Ioyiof their membership in

176,2

society™™“and health outcomes. Four were selected:

overcrowding persons in private households living density of
>1 person per room as a proportion of all persons
in private households

male unemployment proportion of economically activedes who are
seeking work

low social class proportion of all persons in prevhouseholds
with head of household in social class 4 or 5

no car proportion of all persons in private house$o
with no car

Box 2. Census variables used in the Carstairs s&t

Each indicator was considered by Carstairs to &sgmt or be determinant of material
disadvantage:” Housing tenure was not included in the list beeatiwas considered to
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be of lesser value in Scotland, which had a higineportion of public sector housing stock
than England and Wales. The Carstairs deprivatone is an unweighted combination of
these four standardised variables, giving a summsiatistic (a z-score) for an area. A
further refinement, the DEPCAT, produced 7 catexgoaf an area’s socio-economic
status, from 1 (most affluent) to 7 (most deprivelh) order to maintain discrimination
between categories, a simple septile (or quiniig not considered appropriate. Thus, the

proportion of the population in each group washas\s in Table 8.

Table 8. Population of Scotland living at differirg levels of deprivation (from Carstairs and Morris)

DEPCAT Population
1 (most affluent) 6.1%
2 13.7%
3 21.8%
4 25.5%
5 14.8%
6 11.4%
7 (most deprived) 6.8%

4.9 Definition of homelessness used in this thesis

The Homelessness Task FofcE’identified a range of housing situations that miedi the
meaning of homelessness for the purposes of trek.Whis definition embraced the
following categories, which are not mutually exaohes but all have been specified in the

interests of clarity.
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Persons defined in current legislation as homegdessons and persons threatened

with homelessness, that is those:

* Without any accommodation in which they can livéhwtheir families.

* Who cannot gain access to their accommodation ofdvwisk domestic

violence by living there.

* Whose accommodation is "unreasonable", or is ogerded and a danger to

health.

Whose accommodation is a caravan or boat and ey inowhere to park it.

. Those persons experiencing one or more of theviilig situations, even if these

situations are not covered by the legislation:

Roofless: those persons without shelter of any.Klinis includes people who

are sleeping rough, victims of fire and flood, ax&vly-arrived immigrants.

* Houseless: those persons living in emergency anddeary accommaodation
provided for homeless people. Examples of suchranwadation are night

shelters, hostels and refuges.

* Households residing in accommodation, such as B8defkfast premises,
which is unsuitable as long-stay accommodation lmez#hey have nowhere

else to stay.

* Those persons staying in institutions only becalieg have nowhere else to

stay.
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* Insecure accommodation: those persons in accomrmadhgat is insecure in
reality rather than simply, or necessarily, heldhonmpermanent tenure. This

group includes:

- Tenants or owner-occupiers likely to be evictetidther lawfully or

unlawfully).

- Persons with no legal rights or permission toagnmn
accommodation, such as squatters or young peokdel &3 leave the

family home.

- Persons with only a short-term permission to,stagh as those

moving around friends' and relatives' houses witlstable base.

* Involuntary Sharing of Housing in Unreasonable @instances: those persons
who are involuntarily sharing accommodation witlo#er household on a

long-term basis in housing circumstances deemée tmreasonable.

4.10Measuring morbidity for adjusted hazards models

The third set of analyses, presented in Chapteséd SMRO1 records to infer morbidities
in all subjects. In the earlier analyses of h@@timissions in Chapter 6 only the first
diagnostic position of the first record in eachtomnous inpatient stay was used to classify
the main condition. In contrast, all diagnostisitions of all SMRO1 records were
searched to identify the presence of major morieslitor Chapter 7. Each diagnostic
group was counted once per individual whetherduo®d or one or multiple SMRO1

records. Any individual could have multiple morities.
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4.11 Statistical methods

Statistical analyses were performed on SPSS vet&idhsoftware with some tables,
graphs and summary statistics produced on Micrdsafel software. Stata version 9.2

software was used to calculate confidence intefealask ratios.

Parametric methods were used on data that wereatigrdistributed, such as age.
Student’s t-test of independent samples was usednpare means between unmatched

groups, such as males and females or homelessoardomeless cohorts.

Where possible, confidence intervals were calcdlatdavour of p-values because they
give more information on the size of the spreatestilts about an estimate. Where a
hypothesis test was the most appropriate one ex@ample, the logrank or Mantel-Cox
test®in Kaplan-Meier survival curves — exact p-valuesevgiven to the third decimal

place.

Kaplan-Meier survival curvé& were produced to show overall patterns of survival
between homeless and non-homeless cohorts by dggean The Kaplan-Meier

conditional probability is calculated from the farta:*®°

h = fk
I

Pc = P X
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where Ris the probability of surviving k days, is the number of subjects still at risk (still
being followed up) immediately before the kth dayd f is the number of observed
failures (deaths) on day k. The logrank't®stas used to compare survival times between
independent groups. This is a non-parametric hgsis test based on tifedistribution.

As such, it gives no direct information on the sf@ny difference in survival between
groups. Strengths of the Kaplan-Meier are thptavides readily interpretable graphical
information on survival experience and indicate®tlbr deaths rates between groups
occur constantly over time - a condition of propmrél hazards models. Their main
limitation is that while stratified models can breated, they cannot be used to explore the

effects of several variables on survivil.

Multivariate models were produced using Cox prdpagl hazards modet8® The Cox
model is a special form of the General Linear MpdeWwhich there are two underlying
assumptions: linearity and additivit}? Linearity is the assumption that the relatiopshi
betweens pairs of variables can be representedsbgight line. Additivity is the
assumption that as explanatory, or independenghlas are introduced to the model their
predictive effects can be added to those of exjstariables. Often transformations of
data are required to allow a linear model to beluséhe simplest linear regression

equation is:
y=a+pX

wherey is the dependent variabkejs a constant representing the valug whenX=0,

andg is the coefficient representing a changg associated with a one-unit change&in
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Multiple regression can be written as an extensiahe linear equation
y=a+ B X, +B,X, +..+ B, X,

where y is the dependent variable, a is a constgnésenting the value of y whiip,
Xo,...%Xn = 0, andfy, B2, ...fn are a series of coefficients associated with cimainges in

their associated variables,, Xo,... X.

The hazard function is the instantaneous risk atfdeonditional on surviving to a given

point in time. The hazard of death at time t, l[g{gyiven by
h(t) =hy(t) xexp(B, X, + B, X, +...+ B, X )

where R(t) is the baseline or underlying hazard when atlables are 0 (that is’=l), 51
to S, are regression coefficients, aXgto X, are independent variables of interest. The
proportional hazards assumption is that effectipatars multiply hazard and that this

relationship is constant over time.

Cox’s proportional hazards model, however, is sanaimetric, in that it does not consider
the hazard function. The hazard ratio for a sulyettt a set of predictors* compared to

a subject with a set of predictoXss

£y = EXPX* B) _ ._
(X X) =2 exp{(X * =X) 8}

and the point estimate for the hazard ratio is

N * - :M: * — 3
hr(X*: X) p—r exp{(X X)ﬁ}

153



Where,B’ Is the maximum likelihood estimate pf

The Cox proportional hazards model assumes thatt@yee of the survival function over
time is the same for all cases, and thus for alligs. If this condition is not satisfied,
interactions will occur between groups and timeh@tmveen covariates and time. In
addition to visual assessment of Kaplan-Meier csifee steadily increasing differences
between curves, log-minus-log survival curves waotted because it is easier to see
whether the vertical difference between curve®isstant over time rather than whether it

diverges consistently®* 183

Proportional hazards models are relatively resigtathe effects of correlations between
covariates unless they are very high (in exce€s3ff). None of the variables in the
multivariable analyses was obviously measuringsdree characteristic. However, it is
possible that hospitalisation for one cause (fameple, drug use) was highly correlated
with hospitalisation for another (for example, dobabuse). Because many causes of
hospitalisation were entered into the survival nie@deChapter 7, tests of multicollinearity
were carried out using SPSS FACTOR analysis withasydescribed by Tabachnik and
Fiddell. ®2 These models analyse correlation matrices usingipal axis factoring.

Initial extraction values of less than 0.90 sugglest there is no multicollinearity between

variables.
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4.12 Summary and conclusions on the strengths and weaksges of

available data

The retrospective cohort study used two sourcemt to identify cohorts: homeless
presentations to Glasgow City Council recordednanihtegrated Housing Management
System and the Community Health Index to identifyoa-homeless comparison
population. Health outcomes were identified thifoligked hospitalisation and death

records recorded on the SMRO1/GRO(S) database.

The IHMS is probably the most comprehensive angklsirsingle electronic database of
homeless people in the world. It uses standaral dgfinitions to define homelessness,
giving it high validity. Its weaknesses lie in gslection biases. It most accurately records
incident, rather than prevalent, homelessness apiaiies only those people who have
attended Glasgow City Council services and notrdtbeneless services or the “hidden
homeless.” It does not capture data on resolutidtomelessness because individuals who
leave Council homeless accommodation may be mduvidfernative forms of
homelessness — such as rough sleeping — or mateveatamporary furnished flat without
the Council realising for some time. On balana@ayéwver, the strengths of the IHMS
outweigh its limitations in identifying a large amth of homeless people and its electronic

format makes linkage to other databases, sucheaSMR01/GRO(S) possible.

The Community Health Index was used to identifyage and sex matched stratified
random sample from the non-homeless Greater Glastgaith Board area. The main

advantage of the CHI is that it is can readily beduto identify linked records within the
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SMRO1/GRO(S) database: alternative sources of ptipaldata, such as electoral rolls,
are subject to greater missing data and would reg@parate linkage by probability
matching to the SMRO1/GRO(S), introducing an ebdvel of error. The CHI omits up to
10% of the general population because they areegigtered with a GP. However, this
group is more likely to contain homeless and iam¢populations and therefore the CHI is
biased in favour of recording non-homeless indigidu This makes it useful as a source

for the comparison group.

The linked SMRO1/GRO(S) is a database that usasgerof validated methods to match
all individuals’ hospital and death records so thdtvidual health risks, rather than
episodes of healthcare activity, can be calculatedstrengths include the quality of
internal linkage and comprehensive Scottish natiomzerage. Its principal weakness is

that probability matching accepts an inevitable lsma&amatch error between records.
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Chapter 5. Deaths in homeless and deprived populations

5.1 Overview of the data and initial cleaning

The Information Services Division of NHS Nationar@ices (ISD) returned a file
containing 106 720 cases, comprising index recfindsoth homeless and Community
Health Index comparators and all linked hospitéiliseand death records. The linked
dataset included hospitalisations from 1981 onwhrdsadmissions before entry into the
study in 2000 were removed to produce a new filapasing 59 990 records on or after

entry into the cohort.

The dataset comprised records for 6757 homelesd&bd4 CHI individuals. 434
homeless and 889 non-homeless individuals (6.4%6&% of each group, respectively)
were aged less than 18 and were removed. Indidungler the age of 18 who present to
the local authority as homeless are given diffesentices to those aged 18 and over.
Under 16-year olds who are homeless are looked @ftSocial Work children’s services.

16 and 17 year old homeless individuals are naikéal after” as such because they are not
children but they are offered special support seviand accommodation, also by Social

Work rather than Housing Services.

There were 18 948 eligible subjects for the stedymprising 6323 homeless and 12 625
non-homeless individuals. They generated a tétaV¥ ®21 hospital and death records.

Each cohort comprised 65% men and 35% women.
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The age ranges of both cohorts on entry in 200@ W8rto 86 years. Figure 11 shows that
there was a negative skew to the age distribusonhat while the mean age was 32.2
years (95% CI 32.0 to 32.3) the median was 30 yaadsnodal age was 26. There was no
significant difference in ages of the homeless morithomeless cohorts on entry into the

study (t-test of independent samples, 2-tailededihce 0.08 years, p=0.65).

Men were significantly older than women. The magas of males and females were 33.3

and 30.0 years, respectively (t-test of independantples, p<0.001).

The mean follow-up period for the homeless coh@s w.1 years (range: 0 days to 5.7
years) and for the non-homeless cohort was 5.X\eange: 8 days to 5.3 years). The
longer maximum follow-up in the homeless cohorlat the fact that homeless

participants could join the cohort up to 6 montbfobe (on 1st January 2000) the non-

homeless cohort (30th June 2000).
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Figure 11. Histograms showing age distribution oentry into study in 2000 in homeless (n=6323) and
non-homeless (n=12 625) cohorts.
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Figure 12 shows the distribution of individualgfi® non-homeless cohort (CHI sample)
by DEPCAT of residence on entry into the study.e phttern is typical of NHS Greater
Glasgow area, with about half of all residents 34). in the most deprived areas,
DEPCATs 6 and 7. Numbers and percentages aredacun the Appendix, Table 21 on

page 292.

Figure 12. Proportion of male and female non-homeks sample (n=12 625) in each DEPCAT with
2001 Census GGHB population distribution for compaison.
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Homeless individuals died 12 years younger thanhmneless - Table 9. In both cohorts
women died younger than men, a difference of 5syand 3 years in homeless and non-
homeless cohorts, respectively, although the diffee was statistically significant in the

homeless cohort, only. It should be noted thabdshwvere the same age on entry into the

study.
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Table 9. Numbers of deaths and mean age at deathith 95% confidence intervals.

Cohort sex mean age (95% CI) number
Non- Male 53.6 (51.2 — 56.0) 174
homeless  omale 507 (44.2 - 57.2) 35
Total 53.1 (50.8 — 55.4) 209
Homeless Male 41.9 (40.5 - 43.4) 377
Female 36.6 (34.5—38.8) 80
Total 41.0 (39.7 - 42.3) 457
Total Male 45.6 (44.3 — 47.0) 551
Female 40.9 (38.2 -43.6) 115
Total 44.8 (43.6 — 46.0) 666

161



5.2 Risk of death

Four hundred and fifty seven (7.2%) of the hometed®rt and 209 (1.7%) of the non-
homeless cohort died between entry into the stnd0D0 and the end of follow-up in
2005. These incident proportions need to be rdftngake into account the length of
follow-up individuals actually contributed. This particularly important for deaths among
the homeless cohort. Because a higher proporfitmechomeless cohort died, the person-
time of follow-up may be significantly less tharathn the non-homeless cohort. As a
result, the relative risk of death between homedesbsnon-homeless persons may be

greater than the cumulative incidence ratio of(4.2/1.7).

The risk of death in any given cohort is given bg tatio

> number of deaths
Z person-— time at risk of death

where person-time at risk is the sum of all dagsnfentry into the cohort until either death

or censoring at the end of the follow-up period.

Table 10 shows the crude death risks in both heselad non-homeless cohorts, where
the cumulative number of person-days at risk w#dth or censoring has been divided by
365.25 to create person-years. The crude risk fatideath in homeless people compared

with non-homeless is thus 14.1/3.1 = 4.4 (95% CIt8.5.2). That is, homeless people
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were at four and a half times greater risk of déla#im non-homeless people in 5 years of

follow-up.

Table 10. Numbers of deaths and crude death ratés homeless and non-homeless cohorts.

deaths per 100(

cohort deaths ) person-years atrisk person-years
Non-homeless 209 64 848.4 3.2
Homeless 457 32 321.8 14.1
TOTAL 666 97 170.2 6.9

Figure 13 shows a Kaplan-Meier survival plot of bemeless and non-homeless cohorts.
The event rate (death) is constant over time agrifgiantly greater in the homeless cohort
(logrank test, p<0.001). There is an extended@®ecf censored data among the homeless
because they were recruited over a period of agmaitherefore their censor dates — when

they reached the end of follow-up - also extend avgear.
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Figure 13. Kaplan-Meier plot of survival over time(years) from entry into the cohort, in both
homelessand non-homeless cohorts. Logrank (Mantel-Cox) s, p<0.001.
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While the divergence of the two plot lines in Figur3 suggests a constant risk over time,
the log-minus-log plot in Figure 14 is more easiterpreted. It shows a constant vertical
difference between homeless and non-homeless sobnet time, indicating that the
proportionality assumption has been met and thexeéfox proportional hazards models

can be used to describe the data.
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Figure 14. Log-minus-log survival plot in homelesand non-homeless cohorts.
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5.3 Risk of death, by age

The risk of death increases with age and is highewng homeless people. Figure 15
shows that at all ages up until 65 years homelassiseassociated with an increased risk of
death. Above this age, risks in the non-homelebsit increase steeply so that in the 75
and older group mortality risks are 1.7 (0.7 — 4i®es greater than among the homeless

cohort.
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Figure 15. Death rates per thousand person-yearylkage in homeless and non-homeless
cohorts.
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For clarity, Kaplan-Meier plots of survival by agere produced using age in three groups
for homeless and non-homeless cohorts separdteyre 16 confirms a significant
increasing mortality risk with greater age with aah higher risk in the 55 and older

group.

Figure 16. Kaplan-Meier plot of survival by age.Homeless cohort, n=6323. Logrank (Mantel-Cox)
test, p<0.001
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The difference in survival between non-homelesgsiddals age 18-34 and 35-54 is very
small and the major effect of age on risk of sual/ig seen above the age of 55 - Figure

17.

Figure 17. Kaplan-Meier plot of survival by age. Non-homeless cohort, n=12 451. Logrank (Mantel-
Cox) test, p<0.001
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5.4 Risk of death, by sex

The risk ratio of deaths between men and womemmgas in each cohort, at 2.7 in
homeless and 2.6 in non-homeless cohorts. Witlith sex, homelessness confers a
similar risk ratio of 4.4 in males and 4.5 in fepmt Table 11. Thus homelessness is a

greater risk factor than being male but both hossless and male sex are risk factors.

Table 11. Numbers, rates, and ratios of deaths sex and homeless/non-homeless status.

number of Y person-years at deaths per1000

sex cohort deaths risk person-years risk ratio

Male Non-homeless 174 42 087.7 4.1 1
Homeless 377 20 804.6 18.1 4.4 (3.7-5.3)

FemaleNon-homeless 35 22 760.8 1.5 1
Homeless 80 11517.2 6.9 45 (3.0-6.9)
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Figure 18 shows survival in the homeless coho’doy Survival was significantly lower
in men compared with women throughout the followpapiod (logrank test, p<0.001). As
in Figure 13, there is an extended period of cengas the cohort reaches the end of

follow-up.

Figure 18. Kaplan-Meier survival plot by sex, homkess cohort. N=6323. Logrank (Mantel-Cox) test,
p<0.001
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Figure 19 shows survival in the non-homeless cabypdex. Males have statistically
significantly poorer survival than females (lograekt, p<0.001) but the overall survival in

both sexes is better than in homeless individuals.

Figure 19. Kaplan-Meier survival plot by sex, nonhomeless cohort. N=12 451. Logrank (Mantel-
Cox) test, p<0.001
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5.5 Risk of death, by age and sex

The relationships between age and mortality rifledbetween men and women. In men -
Figure 20 — the increase in risk of death appeab&texponential in both homeless and
non-homeless cohorts. In women, however, - Figdre the increase with age appears to
be more linear in both cohorts and the absolukes @sd risk differences are smaller than
in men. Small numbers of deaths introduce randaor at greater ages in both men and

women.

Thus sex is an effect modifier for the relationshgiween age and mortality risks in both

homeless and non-homeless cohorts.

An alternative grouping of age is provided in thepa&ndix to make direct comparisons

with published data from other countries.
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Figure 20. Male death rates per 1000 person-yearsy age, in homeless cohorts.
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Figure 21. Female death rates per 1000 person-yeaiby age, in homeless and non-homeless cohorts.

140 -
120

100 1 —— homelezs

------ non-homelsss

deathsper 1000 person-years
L=
(=]
1

age (years)

173



5.6 Risk of death, by sex and socio-economic circumste®s

The risk of death increased with greater socio-enva deprivation but was much higher
among the homeless - Figure 22. In women, de&tls ma the intermediate group,
DEPCATs 3 to 5, were slightly lower than those IBRCATs 1 and 2 but then increased
in the most deprived areas, DEPCATs 6 and 7. In,me increase in risk of death was
seen consistently with increasing deprivation. ld@ssness conferred by far the greatest
risk of death, a risk ratio of 9.0 (5.1 to 17.7ymen and 8.1 (2.7 to 39.9) in women
compared with residents of DEPCAT 1 and 2 areasmipérs and rates of death in each

DEPCAT are provided in the Appendix, Table 22 ogga93.

Figure 22. Death rates per 1000 person-years by [PEAT2001 or homeless status. n=209 non-
homeless and n=457 homeless deaths.
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5.7 Risk of death, by month

It might be anticipated that excess winter dedftvsould be exaggerated in homeless
people because of their greater exposure to pbedyed accommodation and rough
sleeping. However, excess deaths in summer moiates been reported in the
homeless!® While there are month-to-month variations in deahere was no consistent

seasonal pattern in either homeless or non-hometdssts - Figure 23.

Figure 23. Number of deaths in each calendar montim homeless (n=209) and non-homeless (n=457)
cohorts, 2000-05.

60 A
50 A
40

30 T

deaths (number)

---#®-- non-homeless

i N - -8
20 Vi B —¢— homeless

10 A

0 T T T T T T T T T T T 1

NP Tx %\‘b‘ Y,Q* é\qﬁ & & Y&%%@Q & %04 Q@“’

month

175



5.8 Proportional hazards models for risks of death

Cox proportional hazards models were produced mrabfor the effects of age, sex,
socio-economic circumstances and homelessnesde T2lprovides both univariate and
multivariable models. Univariate models indicdtatthomelessness is associated with a
hazard ratio of death 4.4 times greater than tinergd population. Hazards of death
increased with greater deprivation but are onltisteally significant in the most deprived
areas compared with the most affluent. Homelessc@sferred a hazard ratio 9 times
greater than being a resident of the most afflnenthomeless areas. Men were at nearly
3 times greater hazard of death than women ankaha&d approximately doubled with

every additional decade of age.

Multivariable analysis did not include the homelaegs-homeless variable because it is
included in the DEPCAT/homeless factor. Althougtividual risks were reduced

slightly, the overall pattern was similar to thevamiate models. Homelessness was
associated with a nearly 9-fold increase in riskedth compared to being a resident of the
most affluent areas, and the risk was almost 3gigneater than residents of the most
deprived areas. Men were at twice the hazard athddan women, and increasing age
remained the largest risk factor for death. Theimal effect of combining variables in a
multivariable model may be because the cohorts wertehed for age and sex and

therefore these had minimal confounding effectthenunadjusted results.
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Table 12. Proportional hazards of death in 5 years homeless and non-homeless cohorts in Glasgow
with 95% confidence interval in brackets. N=18 7Z. Baseline group = 1.0 in each case.

number Univariate Multivariable
non-homeless 12451 1.0
homeless 6323 4.4 (3.8-5.2) not included
DEPCAT
1 & 2 (affluent) 1811 1.0 1.0
3 — 5 (intermediate) 4087 1.2 (0.7-2.2) 1.3 (0.7-2.3)
6 & 7 (deprived) 6553 2.8 (1.7-4.8) 2.6 (1.5-4.4)

homeless 6323 8.9 (5.3-15.0) 8.7 (5.2-14.5)

sex
female 6566 1.0 1.00
male 12208 2.6 (2.1-3.2) 2.1 (1.7-2.3)
age
18-24 5278 1.0 1.0
25-34 7054 1.6 (1.2-2.1) 1.5 (1.2-2.0)
35-44 3949 2.6 (2.0-3.4) 2.5 (1.9-3.3)
45-54 1507 4.2 (3.1-5.6) 3.8 (2.8-5.1)

55-64 740 9.3 (6.9-12.4) 7.9 (5.9-10.6)
65-74 187  14.7 (10.0-21.6) 12.2 (8.3-18.0)
>75 59 37.2 (23.9-57.9) 30.6 (19.6-47.6)
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5.9 Causes of death

There were marked differences in the underlyingeawf death between the general
population and homeless cohorts. Table 13 shoiusipal causes of death with age and
sex adjusted hazard ratios for the homeless compétke non-homeless cohorts. As
Table 11 found that sex was not an effect moddiethe risk of death associated with

homelessness, separate male and female analysesatgrerformed.

Opioids and other psychoactive drugs together ateduor a third of deaths in homeless
people. In contrast, myocardial infarction, alcohbver disease, and lung carcinoma
(individual numbers not shown in Table 13) accodrite a quarter of deaths in the
general population. As a proportion of all deattlsphol accounted for a similar
proportion in homeless and non-homeless cohort @®d 15%, respectively). Among
the infectious and parasitic diseases there weeaths from HIV (ICD-10 B20-24)

overall and the risk ratio of deaths from HIV asated with homeless was 6.0.

The overall hazard ratio of death in the homele$®r, 4.5, was reflected in raised hazard
ratios for all causes except neoplasms. Homelsessnereased the hazard of death from
drugs 20-fold and the hazards of suicide (interticelf-harm) and assault by 8 and 7 fold,

respectively.

It must be remembered that the general populatorpge was age and sex matched with

the homeless cohort, so it comprised a much lgnggyortion of young people and men

178



than the whole population. However, matching mised biases between the two cohorts

due to these factors.

Table 13. Number, percent, and age and sex-adjustdazard ratios for deaths over 5 years by
principle cause of death. Baseline hazard ratio ison-homeless in each row.

Cause of death (ICD-10) n (%) Hazard ratio
homeless  non-homeless (95% CI)

Drugs (F11-16, F18-19, Y10-12, Y14) 153 (33.5) 15(7.2) 20.4 (12.0-34.7)
Alcohol (Y15, F10, K70) 73 (16.0) 32(15.3) 4.7(3.1-7.1)
Circulatory (100-99) 58 (12.7) 48(23.0) 2.5(1.7-3.7)
Intentional self-harm (X60-84) 34 (7.4) 8(3.8) 8.4(3.9-18.2)
Neoplasms (C00-97) 23 (5.0) 57(27.3) 0.8(0.5-1.4)
Respiratory (J0O0-99) 36(79) 13(6.2) 5.6(3.0-10.7)
Assault (X85-Y09) 17 (3.7) 5(2.4) 7.0(2.6-19.0)
Infectious & parasitic (A00-B99) 8 (1.8) 3(1.4) 5.6(1.5-21.1)
Endocrine, nutritional & metabolic (E00-90) 6 (1.3) 3(14) 4.1(1.0-16.4)
Nervous system (G00-99) 6 (1.3) 6(29) 2.1(0.7-6.4)
All other causes 43 (9.4) 19(9.1) 4.6(2.7-8.0)
ALL 457 (100.0) 209 (100.0) 4.5(3.8-5.2)
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5.10 Summary of results on deaths

1.7% of the general population and 7.2% of the Hessecohort died in 5 years’ follow-up.
Homelessness was associated with death on ave2ageafs younger than the matched
general population (41 versus 53 years). In botkigs women died at a younger age than
men. Risk of death increased with age in both dsHmt absolute risks of death were
higher in the homeless at all ages except above if&n and 60 in women. Although risk
of death increased with greater socio-economicidaion, homelessness was associated
with a greater risk than living in the most depd\aeas of the general population. No
seasonal pattern was observed in either homelessnehomeless death rates. Cox’s
proportional hazards models yielded age and sexstat] hazards of death of 2.6 (1.5 -
4.4) for residents of the most deprived areas and332 - 14.5) for homeless individuals
compared with residents of the most affluent arddsn were at twice the risk of death as

women during the 5-year follow-up period.

A third of deaths in the homeless were caused bgdand a further 16% by alcohol.
Cancers (27%) and cardiovascular diseases (23%) tivercommonest causes of death in
the general population. In the homeless, adjuséedrds ratios for drug deaths, suicide,
and assault were 20, 8 and 7 respectively. Alcdkaths were 5 times more frequent in

homeless individuals.
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Chapter 6. Hospitalisation in homeless and deprived populatios

6.1 Overview of hospitalisations

There were 18 948 eligible subjects for the stedynprising 6323 homeless and 12 625
non-homeless individuals. An overview of the denapdics of participants is provided in

Section 5.1 on page 157.

There were 24 844 finished consultant episodes &otry into the study until death or
censor date in 2005. These comprised 21 847 aagniginpatient stays by 7108
individuals. Two records had no information oniseeconomic circumstances. Table 14
shows the number of finished consultant episod&#jrtuous inpatient stays and risks of
hospitalisation. The risk of hospitalisation i thumber of continuous inpatient stays
divided by the person-time alive and not in hoggi&tween entry into the study and the
censor date or date of death. Table 14 showsthettotal person-years of observation
and the adjusted figure after time in hospitaliBteacted from it. The difference between
total person-time of observation and time at riskaspitalisation was 132.1 person-years

among the homeless cohort and 61.5 person-yeé#ns mon-homeless cohort.

The hospitalisation rate ranged from 102 per 108/i8qn-years varies in DEPCAT 1 to the

highest of 427 per 1000 person-years in the homel@ssort, a risk ratio of 4.2 between
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homeless and DEPCAT1 residents. Consideratioargfths of stay is given in Section 6.8

on page 221.

Table 14. Finished consultant episodes (fce), camious inpatient stays (cis), time at risk of
hospitalisation, and risk of hospitalisation in honeless and non-homeless cohorts.

cohort n fce Ycis Ylos > person- Y non-inpatient  cis/1000

(mean) years person-years at  person-

observation risk of years
hospitalisation

DEPCAT1 383 223 204 370 (1.8) 2003.1 2002.1 101.9
DEPCAT2 1428 732 664 1629 (2.5) 7469.0 7464.6 89.0
DEPCAT3 863 494 443 872 (2.0) 4518.0 4515.6 98.1
DEPCAT4 2076 1184 1090 2197 (2.0) 10841.5 10835.5 100.6
DEPCATS 1148 751 683 1829 (2.7) 5989.1 5984.1 114.1
DEPCAT6 2593 2102 1871 4945 (2.6) 13510.4 13496.9 138.6
DEPCAT7 3960 3652 3138 10570 (3.4) 20517.3 20488.4 153.2
Homeless 6323 15704 13752 48245 (3.5) 32321.8 32189.7 427.2
Unknown* 174 2 1(0.5) 913.7 913.7 0
All 18948 24842 21847 70657 (3.2) 98083.9- 97890.5 223.2

*2 had no DEPCAT (each 1 fce, 1 cis, 1 day, tota)

6.2 Emergency and elective admissions

The first admission type within a continuous inpatistay was used to denote the type of
admission. After a first admission (emergencylecteve) it might be expected that all
subsequent admission types would be transfera.small proportion of cases (266/21847,
1.2%) the first admission was recorded as a trangfkis may have been because a patient
was transferred from outwith the Health Board amemay be recording artefact. Because
of their small number and uncertain origins, transidmissions have been omitted from

some of the analyses.
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Overall, hospital admission rates were higher sidents of the most deprived areas and
highest among homeless individuals - Figure 24tefRaf emergency admissions
increased with greater deprivation and were higimetste homeless cohort. Elective
admission rates showed little association withs@donomic circumstances. These
patterns are explored in further detail, belowbl&®23 on page 294 provides all rates and

numbers of hospital admissions.

Emergency to elective risk ratios in the homelessavb.7. Compared with DEPCAT 1,
homeless emergency and elective admission ratessnagre 9.6 and 0.98 respectively.
Even compared with residents of DEPCAT 7, homedessrgency and elective admission
rate ratios were 4.4 and 0.9 respectively. Thdtasmelessness conferred a 340% greater
risk of emergency hospitalisation and 10% loweék akelective admission than residents

of the most deprived areas of Glasgow.
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Figure 24. Hospital admissions per 1000 person-yesaof non-hospitalised observation, by type of
admission and DEPCAT, homeless and all non-homelessmbined.
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While Figure 24 is useful to compare absolute ratga/een different types of admission,
the risk ratios and confidence intervals presebtdw are useful in quantifying socio-

economic patterns within each type of admission.
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Figure 25 compares all hospitalisation risks te#of residents in DEPCAT 1 areas, who
therefore have a risk ratio of 1. There is no ificgnt difference in risks of hospitalisation
between DEPCAT 1 and DEPCATSs 2-5, as all confidentszvals include the null value
of 1. Risk ratios in DEPCATs 6 and 7 are 1.4 (93%@-1.6) and 1.5 (95%CIl 1.3 - 1.7),
respectively. Figure 25 illustrates that the n$kospitalisation in the homeless cohort, at
4.2 (95%CI 3.7 — 4.8) was of a much greater orldi@n that associated with deprived non-

homeless circumstances.

Figure 25. Risk ratios of all hospital admissionsy DEPCAT or homeless status, with 95% confidence
intervals. Baseline, DEPCAT 1=1.
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Emergency admissions show much greater deprivaftiects than elective, as illustrated
above in Figure 24. There were no statisticaliysicant differences between emergency
admission rates between DEPCAT 1 and DEPCATSs Ei§ure 26. Rates were
significantly higher in the most deprived areasHQATs 6 and 7, with risk ratios of 1.6
(95%CI 1.3-2.1) and 2.2 (95%CI 1.7-2.8) respecyiald far greater in the homeless
cohort with a risk ratio of 9.6 (95%CI 7.6 to 12.Z)he ratio of admissions in the homeless

compared with the most deprived areas, DEPCAT 8,4v4

Figure 26. Risk ratios of emergency hospital admssons by DEPCAT or homeless status, with 95%
confidence intervals. Baseline, DEPCAT 1=1.
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There was no consistent socio-economic patterfetdiee admissions - Figure 27. Only
DEPCAT 6, with a risk ratio of 1.2 (95%CI 1.0-11gd a statistically significant
difference to the baseline group, DEPCAT 1. Electdmission rates in the homeless

were not significantly different from those in DERT1 (RR 0.98, 95%CI 0.8-1.2).

Figure 27. Risk ratio of elective hospital admissins by DEPCAT or homeless status, with 95%
confidence intervals. Baseline, DEPCAT 1=1.
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6.3 Risk of hospitalisation, by sex

Figure 28 shows rates of emergency hospitalisdtyosex and socio-economic group.
Exact numbers and rates are provided in the Appeidble 24 on page 295. Overall, the
rate of emergency admissions was 1.4 times greateen than women but socio-
economic circumstances were effect modifiers og ribliationship. In DEPCAT 1 female
emergency admissions were about 16% higher thaesnfé? vs. 36 per 1000 person-
years), but in all other groups, including the htess, there was an excess of male
admissions. There was no clear trend associagpg\dtion with emergency admissions
in either men or women except for residents oftiost deprived areas. These show
significantly higher risk ratios of 1.7 and 2.4nven from DEPCATS 6 and 7, respectively,
and 1.7 in women from DEPCAT 7. The overall riaka for emergency hospitalisation in
the homeless compared with residents of DEPCATA &tomprised risk ratios of 11.5

(8.7-15.5) and 6.4 (4.3-9.9) in men and women,geisgely.

Thus, both homeless men and women experiencedisggriiincreases in their risk of

emergency hospitalisation although the risk wasiabdhird greater in men.
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Figure 28. Risk of emergency hospitalisation. Admssion rate per 1000 person-years by
DEPCAT/homeless status and sex.
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Elective admission rates are shown in Figure 28acEnumbers and rates are provided in
Table 25, page 296 of the Appendix. Rates in bo¢gh and women were lowest in
DEPCAT 2. While no overall pattern with socio-eooric circumstances was observed in
Table 23, Figure 29 shows that elective hospitatiaa were higher in women from more
deprived areas. For example, admission rates twéce as high in women from DEPCAT
6 as those in DEPCAT 1 (RR 2.0, 1.4-2.9). Thers m@consistent association between

male elective admission rates and socio-econongarmistances.

The modestly lower overall elective admission rateomeless individuals compared with
non-homeless controls is the product of two diffgrsex-specific trends. Female elective
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admissions were 60% (RR 1.6, 1.1-2.4) higher indless compared to non-homeless
women but among men, homeless rates were 30% lbaemon-homeless (RR 0.7, 0.6-
0.9). The larger proportion of men in the homelgssip gave greater weighting to their

relatively lower elective admission rates.

Figure 29. Risk of elective hospitalisation. Adnsision rate per 1000 person-years by
DEPCAT/homeless status and sex.
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Rates of transfers were much smaller than eitlestige or emergency admissions, as
shown in Figure 30. Exact numbers and rates andged in Table 26 on page 297 of the
Appendix. It should be noted that three cellseamgpty, making comparisons between
sexes impossible in these strata. The overallragk associated with homelessness, 4.3
(Table 23) comprised raised risks in both sexesramit’s risk ratio was about twice that in

women.
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Figure 30. Risk of transfer hospitalisation. Disbarge rate per 1000 person-years by
DEPCAT/homeless status and sex.
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Because emergency admission rates were 5.7 tirghsrtthan elective in the homeless
(358 vs. 63 per 1000 person-years, respectivedyTable 23) they dominated the overall
trends shown in Figure 31. In contrast, the ragiorof emergency to elective admissions
was similar in the non-homeless cohort (0.8, 5@8per 1000 person-years respectively).
Numbers and rates are provided in the Appendix|eT2B on page 298. In non-homeless
individuals the risk of any type of hospitalisatimcreased steeply in the most deprived
areas. In men, only DEPCAT 7 residents had siganifily higher risks of admission than
those in DEPCAT 1 (RR 1.5, 95%CI 1.2-1.8). Womeboth DEPCATs 6 and 7 had
significantly increased risks of admission of 1nd 4.6, respectively. In the homeless,
males were at 30% greater risk of any type of habpdmission compared to women. In

the non-homeless population there was a small €38ss of hospitalisations in women.

191



And while both sexes of homeless individuals werna@eased risk of hospitalisation,
men were at a greater relative risk compared to tto;-homeless age and sex matched

comparison group.

Figure 31. Risk of all hospitalisations. Admissio rate per 1000 person-years by DEPCAT/homeless
status and sex.
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6.4 Risk of hospitalisation, by age and sex

The risk of emergency admission increased withiadpth sexes - Figure 32. Numbers
and exact rates are provided in Table 28 in theefdjx on page 299. Overall, admission
rates were 1.4 times greater in men and there wasmsistent age-related pattern to this
ratio. In men, emergency admission rates weregsight age 65-69 and in women rates

were highest at age 55-59. In both sexes, rates eest at ages 18 and 19 years.

Figure 32. Emergency admission rates per 1000 persyears, by sex and age. Homeless and non-
homeless cohorts combined.
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Elective admission rates also increased with agaranontrast to emergency admission
were 34% higher in women compared with men - Fi@®e Table 29 on page 300 gives
exact numbers and rates. There is little lineardrin the sex ratio with age except at ages

65 and over when men had up to twice as many egeatimissions as women.
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Figure 33. Elective admission rates per 1000 pensgyears, by sex and age.
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The combination of all types of hospital admiss®mfluenced by the higher rates of
emergency admissions and by homeless admissiogsreR34 shows that admissions
increased with age in both sexes. Age-specificisgion rates were similar up to 65-69
years but among the oldest groups men were affisgmily higher risk of admission than
women. Small numbers at the oldest ages may attmuthe lower than expected rates at

ages 65 and over. Table 31 on page 302 of the igp@rovides numbers and rates.
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Figure 34. All admission rates per 1000 person-yes by sex and age.
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6.5 Risk of hospitalisation by age, sex and socio-ecan@ circumstances

The risk of emergency admission increases withaaglegreater deprivation and is greatest
among the homeless. Table 15 shows emergency sidmgsy age, sex and socio-
economic status. It has been produced to deterwtie¢her the effects on the risk of
emergency hospitalisations of either socio-econamnngumstances or homelessness were
modified by age. DEPCATs have been amalgamatedliée conventional groups (1 and
2, affluent; 3-5, intermediate; and 6 and 7, degmi)to reduce empty strata. In men, the
increase in admissions with increasing deprivasoronsistently seen at most ages with

the exception of 25-29 and 60-64 where rates averlln DEPCATs 6 and 7 than in 1 and
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2. In women, emergency admissions were highdramiost deprived areas at all ages,

although empty stratum-specific cells make quasdtion of these differences difficult.

In the homeless cohort emergency admission rates hgher than in the non-homeless at

all ages and in both sexes - Table 15.
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Table 15. Emergency admissions by age, sex, angiseeconomic circumstances. DEPCATSs 1-2 (affluent3-5 (intermediate), 6-7 (deprived) and
homeless.

number Rate per 1000 person-years

1-2 3-5 6-7 homeless 1-2 3-5 6-7 homeless
age M F M F M F M F M F M F M F M F
18-19 16 7 40 18 62 53 290 265 24.0 16.1 48.2 26.4 46.8 424 1979 206.2
20-24 22 14 57 62 182 82 1142 674 21.3 21.2 25.5 319 403 30.6 298.1 245.1
25-29 50 24 102 45 210 115 1573 552 48.9 29.8 311 252  46.6 52.6 355.0 2384
30-34 30 16 68 64 226 107 1212 508 32.3 27.0 27.7 41.7 62.6 60.9 344.1 262.3
35-39 52 29 56 30 214 132 1375 487 18.2 50.8 326 28.3 73.4 82.2 5155 3034
40-44 23 5 43 31 208 92 895 267 42.1 20.3 420 74.6 107.0 1185 543.8 373.7
45-49 15 0O 44 19 138 40 580 108 47.7 0.0 84.3 72.8 116.7 85.1 5959 269.1
50-54 13 0 29 7 155 40 482 91 52.3 0.0 53.1 53.4 141.8 141.3 558.0 382.1
55-59 22 0 31 9 148 40 486 65 106.5 0.0 81.6 88.7 211.3 2269 7422 456.6
60-64 12 0 20 3 84 12 216 9 208.6 0.0 99.4 144.6 164.7 198.3 6427 2125
65-69 2 0 13 1 61 2 173 7 63.7 0.0 1403 63.6 2815 384.6 10735 325.6
>70 13 2 24 1 54 15 77 3 261.0 5319 2724 639 3183 3049 499.7 97.1

TOTAL 234 97 527 290 1742 730 8501 3036 39.1 27.9 39.4 36.4 76.8 64.6 410.6 264.4
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Among men, elective admission rates were high#érermost deprived DEPCAT areas at
all ages except 20-24 and 70 and above - Tabldrilé/omen, elective admissions were
higher in the most deprived areas at all agesthiethe lower overall rate of elective
hospitalisations in homeless men nor the higherirmtvomen compared to age and sex
matched non-homeless groups showed effect moddicaly age. In the homeless cohort,

male admission rates were higher than female aiga$ under 70 years.
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Table 16. Elective admissions by age, sex, and imseconomic circumstances. DEPCATSs 1-2 (affluent}-5 (intermediate), 6-7 (deprived) and homeless.

number Rate per 1000 person-years

1-2 3-5 6-7 homeless 1-2 3-5 6-7 homeless
age M F M F M F M F M F M F M F M F
18-19 15 12 23 22 35 62 38 112 225 275 277 322 264 496 259 87.2
20-24 51 21 52 87 111 136 147 160 49.3 317 233 448 246 507 384 582
25-29 28 35 160 66 150 135 160 156 274 435 487 37.0 333 618 36.1 674
30-34 43 29 89 127 180 172 126 173 46.3 489 363 828 498 979 358 893
35-39 36 45 103 86 170 165 153 148 409 788 600 811 583 1028 574 922
40-44 30 280 90 50 165 125 128 87 55.0 1135 88.0 1203 849 1610 77.8 121.8
45-49 18 6 40 34 162 85 83 58 57.2 816 76.7 130.2 137.0 1809 853 1445
50-54 34 2 105 38 127 69 70 30 136.7 31.7 192.3 290.0 116.1 2438 81.0 126.0
55-59 24 5 87 10 129 54 77 31 116.2 1904 229.1 985 184.1 306.3 117.6 217.8
60-64 8 0 35 0 116 12 41 19 139.1 0.0 173.9 0.0 2275 198.3 122.0 448.6
65-69 37 O 22 0 69 1 11 4 1178.7 0.0 2375 0.0 3184 1923 68.3 186.0
>70 19 0 38 7 55 6 20 2 3815 0.0 431.3 4476 3242 1220 129.8 64.7

TOTAL 343 183 844 527 1469 1022 1054 980 573 526 631 66.2 648 904 509 853
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The overall results of all types of admission, g,asex and socio-economic
circumstances are shown in Table 17. As notedaboVable 27 and Table 31, the
combined figures reflect a balance of elective emgérgency admissions in the non-
homeless cohort, but the higher emergency admisaternin the homeless cohort gives its
effects greater weight. In men, individuals livimghe most deprived areas were at
greatest risk of hospitalisation at all ages ex@&24 and 65 and over. In women,
hospitalisation rates were higher in the most deriareas at all ages. Homelessness was
associated with higher hospitalisation rates aagdls in women, and at all ages except 65

and over in men.
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Table 17. All admissions by age, sex, and socioseomic circumstances. DEPCATSs 1-2 (affluent), 3-ntermediate), 6-7 (deprived) and homeless.

number Rate per 1000 person-years

1-2 3-5 6-7 homeless 1-2 3-5 6-7 homeless
age M F M F M F M F M F M F M F M F
18-19 32 19 64 40 100 117 331 379 480 436 772 586 755 93.6 2259 2949
20-24 73 35 110 150 298 220 1311 838 706 529 49.2 772 66.0 82.0 3422 304.7
25-29 81 61 271 113 360 252 1753 716 79.2 759 826 63.3 80.0 1153 3957 309.2
30-34 73 46 158 193 413 280 1355 688 786 775 644 1258 1143 159.4 384.7 355.2
35-39 52 75 162 118 388 299 1548 641 59.1 131.3 943 111.3 133.1 186.3 580.3 399.3
40-44 53 33 133 81 375 218 1038 358 97.1 133.7 130.0 1949 1929 280.8 630.7 501.1
45-49 33 6 85 54 304 125 682 166 104.8 81.6 162.9 206.8 257.1 266.0 700.7 413.7
50-54 49 2 136 45 287 110 561 122 197.0 31.7 249.1 3434 2625 388.7 649.4 512.3
55-59 47 5 119 19 278 94 575 98 2275 1904 313.3 187.2 396.8 533.2 878.1 688.4
60-64 20 0 55 4 201 24 261 28 347.7 0.0 273.3 1928 394.1 396.7 776.6 661.2
65-69 39 0 35 1 131 3 189 11 1242.4 0.0 377.8 63.6 604.6 576.9 1172.8 511.6
>70 32 2 62 8 111 21 98 5 642.6 5319 703.7 5115 6543 426.8 636.0 161.9

TOTAL 584 284 1390 826 3246 1763 9702 4050 959 816 104.0 103.7 143.1 156.0 468.6 352.7
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6.6 Reasons for hospitalisation: diagnoses by electiaad emergency

admissions

The principal diagnosis was determined as thediegjnosis of up to six on an SMR0O1
record for the first finished consultant episoda icontinuous inpatient stay, which might

comprise several finished consultant episodes.

Figure 35 shows emergency admission rates by n@ipr10 diagnostic categories. Table
32 onpage 303 of the Appendix provides all numbers abelsrand Table 33 on page 304
provides rate ratios and confidence intervdler each diagnostic category in Figure 35,
rates are shown for homeless, affluent (DEPCATS, Infermediate (DEPCATSs 3-5) and

deprived (DEPCATSs 6-7) populations.

The overall hospital admission rate increased gigater socio-economic deprivation and
was highest among the homeless for all diagnosespéxieoplasms - Figure 35. The most
common diagnostic categories — external causekdiimg injuries and poisonings) — were
also those for which the differential between hasgland non-homeless were among the
greatest with risk ratios between 17 and 24. Algiothere was a significant increase in
risk of emergency admission for this group in resid of the most deprived areas, the risk
ratio was between 3 and 4, so that homelessness imadh greater effect than socio-
economic deprivation alone. The only higher ddferal between homeless and non-
homeless cohorts was for emergency admission $aades of the skin and subcutaneous

tissues, for which the risk ratio is 34. Agairerthwas a significant association between
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admissions for these conditions and socio-econadeicivation but by a smaller order of

magnitude, with a risk ratio of 4 in DEPCATSs 6 ahd

Neoplastic diseases were the only group for whiehadmission rate in the homeless was
lower than in the non-homeless cohort but thenagio of 0.5 was not significant at the
95% level. This may be because no difference exist because of relatively small
numbers in this group. No relationship was obsgkhetween emergency hospital
admission for neoplastic conditions and socio-ea@in@ircumstances in the non-

homeless cohort.

Respiratory diseases had the highest risk ratiocssed with deprivation among the non-

homeless of 5in DEPCATs 6 and 7.
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Figure 35. First diagnosis in first finished consltant episode of all continuous inpatient stays whe
type of admission is emergency, by DEPCAT (1 to Zfluent, 3 to 5 intermediate, 6 to 7 deprived) and

homelessness. Rates per 10 000 person-years.
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Index for Figure 35:

A, B —infectious & parasitic

C — neoplasms

D — endocrine, nutritional and metabolic
E — mental & behavioural

F — nervous system

G - eye and adnexa

H — ear and mastoid process

| — circulatory system

J — respiratory system

K — digestive system

L — skin & subcutaneous tissue

M — musculoskeletal system and connective
tissue

N — genitourinary system

P — perinatal period

Q — congenital

R — symptoms and signs

S, T —injury, poisoning and external causes

Z — factors influencing health and contact
with health services
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In order to understand emergency casemix more, filycommonest individual diagnoses
are displayed in Figure 36. All numbers and raresprovided in Table 34 on page 305

and rate ratios with confidence intervals in Taé8#eon page 306 of the Appendix.

The overall picture in Figure 36 is of consistemtlych greater admission rates in

homeless compared to residents of even the mosvddmreas.

Diagnoses are ordered by overall frequency in E@, although injuries to the head,
S00-09, have been grouped and therefore becomargest single diagnosis. Within this
group ICD-10 S09, “other and unspecified injuriestte head” was the third most frequent
single diagnosis, with admission rates of 77.418000 person-years for the entire
sample. Head injury admission rates increased saitiho-economic deprivation, such that
rates in DEPCATSs 6-7 were 4 times higher than tho&EPCATs 1-2. Homeless rates of
emergency admissions for head injuries were just 80 times higher than those in

residents of DEPCATSs 1-2.

Of the ill-defined symptoms and signs categories n the throat, chest, abdomen or
pelvis were the commonest. Throat and chest ghmssions increased with deprivation,
while admissions with abdominal and pelvic painravesignificantly different in the
affluent and deprived non-homeless populations.odtand chest pain admissions were
nearly 9 times more common in the homeless, andrabl and pelvic pain admissions
were 6 times more common than residents of the aflaent areas. Poisonings by

nonopioid analgesics and psychotropic drugs (ICO-39 and T43, respectively) were 4
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and 3 times greater, respectively, in residente®imost deprived areas but 22 and 16
times greater, respectively, in the homeless calwrtpared with the most affluent

residents.

Emergency admissions due to mental and behavietfegits of alcohol were not
significantly higher in the most deprived comparethe most affluent groups (RR 1.1,
95%CI 0.6-2.1). Rates in the homeless, at 17AP&00 person-years, were 11 times
greater than the most affluent non-homeless anditfezence was statistically significant.
No emergency admissions with alcoholic liver digeasre recorded from residents of the
most affluent areas making comparisons across-sacinomic groups more difficult.
However, other diseases of the digestive systeild;1C K92, probably also reflects
alcoholic illnesses. They were not significantigher in the most deprived groups but 8
times greater amongst the homeless. Convulsianglsewhere classified, and syncope
and collapse (ICD-10 R56 and R55, respectivelylevirecreasingly common with greater
deprivation. Hospital admissions for convulsiond ayncope were 9 times greater in the
most deprived and 72 times greater in the homel€hsy are not classified as epilepsy

(ICD-10 G40) and may therefore reflect alcohol dnaly-induced seizures.

Skin infections and cellulitis were common in theeless and deprived. Compared with
the most affluent areas, emergency admissionstarlitis were 10 and 113 times more
common in DEPCATSs 6 and 7 and the homeless, raspBct For skin infections, risk

ratios were 4 and 41 times more common in the degrand homeless, respectively.

206



Emergency admissions for acute myocardial infanc(l&D-10 121) were not raised in
either the most deprived non-homeless or homelesgg, with non-significant risk ratios
of 1.4 in both. In contrast, admissions with aagivere 2.4 times more common in the
most deprived non-homeless group and 11 timesagraathe homeless, although only the

latter result was statistically significant.
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Figure 36. Admissions per 10 000 person-years dd ®verall commonest diagnoses among emergency
admissions by DEPCAT (1 to 2 affluent, 3 to 5 intanediate, 6 to 7 deprived) and homelessness.
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Key to Figure 36:

S00-09 — Injuries to the head T42 — Poisoning liepiteptic, sedative-

hypnotic and antiparkinsonism drugs
RO7 — Pain in throat and chest S82 - Fracturewétdeg, including ankle
R10 — Abdominal and pelvic pain J45 - Asthma

T39 — Poisoning by nonopioid analgesics, K92 — Other diseases of digestive system
antipyretics and antirheumatics [includes haematemesis, melaena, unspec.
Gastrointestinal haemorrhage]

F10 — Mental and behavioural disorders du€70 — Alcoholic liver disease
to use of alcohol

LO3 — Cellulitis 121 - Acute myocardial infarction

T43 — Poisoning by psychotropic drugs, noN39 - Other disorders of urinary system
elsewhere classified

J44 — Other chronic obstructive pulmonaryl20 - Angina pectoris
disease

R51 - Headache R56 - Convulsions, not elsewhessifiked

LO2 —Cutaneous abscess, furuncle and R55 — Syncope and collapse
carbuncle
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Figure 37 shows elective admission rates by m&or-10 diagnostic categories. Table 36
on page 306 of the Appendix provides exact numaedsrates and Table 37 on page 308
gives rate ratios and their 95% confidence intexvéls in Table 32, the principal
diagnosis of the first finished consultant episodany given continuous inpatient stay has
been chosen. Arguably, this should provide a v@disicription of the reasons for an
elective admission as it should represent the mhagnosis for which the admission was
arranged. The validity of using the principal diagis of the first finished consultant
episode in emergency admissions might be weakke iinitial diagnosis is changed or a

subsequent illness emerges.

Homelessness is not associated with a significalitigrent overall elective admission rate
compared to most other non-homeless areas as shdvigure 27 on page 187. Figure 37

therefore presents a more complex picture tharféih&mergency admissions.

Overall, the commonest diagnostic group for elechiespital admissions was for diseases
of the digestive system, which alone accounteahéarly 1 in 6 elective admissions in
both homeless and non-homeless cohorts. Rateghniriiermediate and deprived were
40% greater than in the most affluent areas anditfe@ence was statistically significant.
There was no significant difference between electigmissions for digestive diseases in
the most affluent and homeless groups. Admisdimnseoplasms were the second
commonest diagnostic group in the non-homelesdevanegnancy, childbirth and
puerperium were the second commonest homelessadidgrElective admission rates for

neoplasms increased with greater deprivation bug wely significantly raised in
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DEPCATs 6 and 7 (RR 2.6, 95%CI 1.2-2.1). They vggaificantly lower among the
homeless cohort (RR 0.7). Admissions for pregnamay childbirth were 3 times more

common among the homeless cohort than residenl® ahost affluent areas.

Infectious and parasitic diseases were relativajosnmon reasons for elective admissions
in non-homeless individuals although they increasitl deprivation, while homelessness
increases the risk by up to 11-fold compared waidents of the most affluent areas -
Figure 37. There were no admissions for mentaltaidivioural disorders in residents of
DEPCATs 1 and 2, making comparison with this groappossible. Not all diagnostic
groups were more common in homeless people, as®xpirom the overall risk ratio of
0.9. Elective admissions for the treatment of hesps were 60% greater in the most
deprived areas but 30% lower in the homeless caoonpared to the most affluent areas.
Diseases of the nervous system were 80% lower athengomeless compared to
DEPCATs 1 and 2, and again the difference wasstitally significant. As with
emergency admissions, elective admissions forrda&rhent of injuries, poisonings and
other external causes were significantly raisetthénhomeless cohort, with risk ratios of 5
to 8. Risks were also raised among intermediadedaprived non-homeless groups but

did not achieve statistical significance.
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Figure 37. First diagnosis in first finished consltant episode of all continuous inpatient stays whe
type of admission is elective, by DEPCAT (1 to 2 fifient, 3 to 5 intermediate, 6 to 7 deprived) and
homelessness. Rates per 10 000 person-years ouhas$pital risk time
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Index for Figure 37:

A, B —infectious & parasitic

C — neoplasms

D — endocrine, nutritional and metabolic
E — mental & behavioural

F — nervous system

G - eye and adnexa

H — ear and mastoid process

| — circulatory system

J — respiratory system

K — digestive system

L — skin & subcutaneous tissue

M — musculoskeletal system and connective
tissue

N — genitourinary system

P — perinatal period

Q — congenital

R — symptoms and signs

S, T —injury, poisoning and external causes

Z — factors influencing health and contact
with health services
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Figure 38 shows the 20 commonest principal diaghoselective admissions, ranked in

order of diminishing frequency. Table 38 on pa@@ Brovides rates and Table 39 on page

310 provides risk ratios and confidence intervéligedical abortion was the commonest
reason for elective admission in both homelessrmmdhomeless cohorts. The risk was
not associated with increasing deprivation but @/éimes greater in the homeless

compared with residents of the most affluent aegasthis was statistically significant. As

the cohorts were age and sex matched, comparisemalie-only rates would yield higher

absolute risks but risk ratios would be little ched. Elective admissions for contraceptive

management showed no clear association with dejaivar homelessness. Admission
for a procedure that was not carried out was thers&commonest code overall. This
category, ICD-10 Z53, includes contraindicatiortjgra’s decision and unspecified
reasons for not carrying out a procedure but exedddilure to immunize. It has
implications for wasted NHS resources. Risks wene-significantly raised in both
deprived and homeless groups by 30% and 50% regglgct Small numbers become an
increasing problem in analyzing specific diagnosgkin socio-economic strata. For
ICD-10 Z53, the numbers were 15, 68 and 76 in tbetraffluent, most deprived and

homeless groups, respectively.

Elective admissions for treatment of cancer wetedhto be higher in the most deprived

groups but half as common in the homeless - Fi@drabove. There were no cases of

elective breast cancer treatment in residents QTS 1 and 2 but the rate in DEPCATS

3-5 and 6-7 and the homeless were 14, 17 and 1P0p@00 person-years, respectively.
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That is, the increase in breast cancer treatmemidfovith greater deprivation was not

found in the homeless.

Elective admissions for gastritis and duodenifmincipally for endoscopic investigations
— showed a consistent increase with deprivatiorhbuateless rates were between those of
intermediate and deprived non-homeless areas.rigleatios in intermediate, deprived
and homeless groups were 4, 6 and 5, respect@hypared with residents of the most

affluent areas.

Elective admissions for malignant neoplasm of tlert, ICD-10 C18, showed unusual
patterns. Incidence of colonic carcinoma is similaall socio-economic groups but
admission risk ratios fell to 0.2 and 0.5 in intediate and deprived areas compared with
the most affluent and were significant at the 98%el. Homeless elective admission rates
for colonic carcinoma were very low because ondyngle case occurred. This produced a
homeless rate of 0.3 admissions per 10 000 persarsyxompared with a mean non-
homeless rate of 14.0 per 10 000 person-years. elémsness therefore was associated

with a statistically significant risk ratio of 0.8@ompared with the most affluent areas.

Risk ratios for elective admissions among the hessefor other diagnoses in Figure 38
(and Table 39) are around the overall mean vale%f None of the other risk ratios in

the homeless was statistically significantly diéfiet from those of DEPCATs 1 and 2.
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Figure 38. Admissions per 10 000 person-years dd ®dverall commonest diagnoses among elective
admissions by DEPCAT (1 to 2 affluent, 3 to 5 intenediate, 6 to 7 deprived) and homelessness.
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ICD-10 major category
Key to Figure 38:

004 — Medical abortion 125 — Chronic ischaemic heart disease

Z53 — Persons encountering health servicds52 — Other noninfective gastroenteritis
for specific procedures, not carried out  and colitis

Z30 — Contraceptive management H26 — Other cataract

R10 — Abdominal and pelvic pain N20 — Calculus of kidney and ureter
C50 — Malignant neoplasm of breast K40 — Inguinal hernia

184 - Haemorrhoids L72 — Follicular cysts of skin and

C92 — Myeloid leukaemia subcutaneous tissue

K29 — Gastritis and duodenitis

K62 — Other diseases of anus and rectum
[incl. polyp, prolapse, haemorrhage, ulcer]

K21 — Gastro-oesophageal reflux disease

J34 — Other disorders of nose and nasal
sinuses

C18 — Malignant neoplasm of colon I83 — Varicose veins of lower extremities

N92 — Excessive, frequent and irregular
menstruation
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6.7 Operative interventions

Each SMRO1 can record up to 4 operations or praesdulrhey are coded using the Office
for Population Censuses and Surveys’ OPCS-4 syskanh procedure has a paired item
that gives further detail, for example, on the ¢xite of an operationAs with other
analyses in this thesis, information was taken fthenfirst finished consultant episode of
each continuous inpatient stay. The first of ther fpositions is deemed the Principle

Operation and it was used in favour of the othezdltields.

Figure 39 shows rates for the 20 most common dpesperformed on emergency
admissions. Table 40 on page 311 provides ra@d able 41 on page 312 of the

Appendix provides rate ratios and confidence iraksv

The largest single group in each socio-economiegmay is the general non-specific “other
specified operations on unspecified organ.” CtassHation of principal diagnoses within
this operative group, X558, produced a diverse@afgonditions from all categories of
the ICD-10. The most common diagnoses associateddb58 were ICD-10 180

(Phlebitis and thrombophlebitis) and R10 (Abdomiadl pelvic pain), which comprised
173 (12.4% of all emergency admissions) and 168¢1of all emergency admissions),
respectively. The third largest group within X5&8s cellulitis, ICD-10 LO3 (75, 5.4%)
but most other diagnoses within this operative groelonged to 1 or 2 individuals only.

Rates of “other specified operations” increasediaantly with deprivation. They were
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twice as high in DEPCATs 6 and 7, and 8 times high¢éhe homeless, compared with

DEPCATs 1 and 2.

Intravenous chemotherapy was the second most cormtemention. There was a strong
socio-economic trend and homelessness was assbwitlea risk ratio of 9. Rates of
drainage of skin lesions in the homeless wereriBgigreater than the general population,
corresponding to the high rates of cellulitis irsthopulation. Homelessness was also
associated with high risk ratios for insertion afeatral venous catheter (RR 21) and
paracentesis for ascites (RR 18). Among these&0ronest operative interventions, only

drainage of a perianal abscess was lower, by 19%geihomeless.
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Figure 39. 20 most common operations, position by DEPCAT (1 to 2 affluent, 3 to 5 intermediate, 6
to 7 deprived) and homelessness, for emergency adsions only. Rate per 10 000 person-years for

each socio-economic group.
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operation or procedure

Key for Figure 39:

1 Other specified operations on
unspecified organ

2 Intravenous chemotherapy

3 Other specified continuous infusion of
therapeutic substance

4 Other specified intravenous injection

5 Drainage of lesion of skin — not
elsewhere classified

6 Unspecified continuous infusion of
therapeutic substance

7 Primary simple repair of tendon

8 Debridement of skin — not elsewhere
classified

11 Primary suture of skin — not elsewhere
classified

12 Paracentesis abdominis for ascites

13 Insertion of tube drain into pleural
cavity

14 Primary suture of skin of head or neck —
not elsewhere classified.

15 Fibreoptic endoscopic examination of
upper gastrointestinal tract and biopsy of
lesion of upper gastrointestinal tract

16 Continuous subcutaneous infusion of
insulin

17 Other specified subcutaneous injection

9 Insertion of central venous catheter — not8 Drainage of perianal abscess

elsewhere classified

10 Unspecified diagnostic fibreoptic
endoscopic examination of upper
gastrointestinal tract

19 Unspecified exploration of skin of other
site

20 Manipulation of fracture of bone — not
elsewhere classified
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The 20 overall commonest operations in electiveissions are shown in Figure 40.
Exact rates are provided in Table 42 on page 3il3ae ratios with confidence intervals

in Table 43 on page 314 of the Appendix.

The commonest intervention in non-homeless ind&isiwas intravenous chemotherapy.
Among the homeless, this is the second commontsj@y and rates are half as great as
the general population. Within this category (OPAC%352) the great majority (420/434,
97%) were associated with principal diagnoses n€ea The lower rate among the
homeless corresponds with their lower elective adion rate for cancers. Although
emergency admissions were more common than elaotafégroups, intervention rates
were higher in elective non-homeless individudfgravenous chemotherapy rates were

half as great in the homeless compared with the afleent non-homeless individuals.

Upper gastrointestinal tract flexible endoscopg, second commonest elective operative
procedure, showed non-significant increases obugD®b6 with greater deprivation but no
significant increase in the homeless compareddantbst affluent non-homeless (RR 1.2,
95%CI 0.8-1.9). Diagnostic endoscopy of the bladt®wed no consistent relationship

with deprivation but rates were 70% lower in thenetess (RR 0.3, 95%CI 0.2-0.5).

Within the rest of the 20 commonest elective opeegtrocedures shown in Figure 40, the
homeless experienced statistically significanteki@d increases in both medical and

surgical abortion rates. Rates of elective tragisfus of coagulation factors in affluent,
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intermediate, and deprived patients were 0, 0.50a@¢er 10 000 person-years
respectively while there were 22.7 in the hometed®rt. This gave homelessness a very
high relative risk compared with non-homeless irdiials. In contrast, homelessness was
associated with a 90% lower risk of vasectomy caegbavith residents of the most
affluent areas. Although numbers were small, ifferénce was significant at the 95%

level.
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Figure 40. 20 commonest operations on elective iafent admissions, by DEPCAT (1 to 2 affluent, 3 to
5 intermediate, 6 to 7 deprived) and homelessnesRates per 10 000 person-years.

70 -

60 -
© 8
o .
> 50
g ]
v
g 40
o é A homeless
o (o)
8 o m 4 E6to7
— 30’ o o
5 A ©3toh
o
n A Olto?2
Q20+ a ©
E <o (-) fo)

A n = 5 0 ° R
il (o] o
10 o O A A & Q o A 4 2 -
L A
6 4 A < s 886 e 4
0 | | \5\ | | \A\ | Lo

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

operation or procedure

Key for Figure 40:
1. Intravenous chemotherapy

11. Unspecified excision of lesion of skin

2. Fibreoptic endoscopic. examination uppet2. Insertion of prosthetic replacement for lens

gastrointestinal tract & biopsy lesion

3. Unspecified diagnostic endoscopic
examination of bladder

13. Transfusion of coagulation factor

14. Diagnostic endoscopic exam & biopsy
lesion lower bowel using fibreoptic

4. Dilation of cervix uteri and vacuum asp. sigmoidoscope

Products of conception from uterus
5. Unspecified diagnostic fibreoptic

15. Insertion of abortifacient pessary - not
elsewhere classified

endoscopic examination of upper g.i. tract 16 Other specified operations on unspecified
6. Unspecified diagnostic endoscopic examorgan

of large bowel using fibreoptic
sigmoidoscope

7. Other specified continuous infusion of
therapeutic substance

8. Unspecified diagnostic endoscopic
examination of colon

9. Diag. fibreoptic endoscopic exam. of
colon & biopsy of lesion of colon

10. Insertion of prostaglandin pessary

17. Bilateral vasectomy

18. Excision of lesion of skin of head or neck —
not elsewhere classified.

19. Septoplasty of nose - not elsewhere
classified

20. Attention to central venous catheter
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6.8 Lengths of stay

Total lengths of stay are a useful proxy measurééalth service resource use in different
populations. Variations in mean lengths of stay siaggest differences in case

complexity between groups.

Figure 41 shows mean lengths of stay for emergadayissions, by socio-economic
circumstances and sex. Lengths of stay in men lgager than in women. Lengths of
stay increased in women from the most affluenheorhost deprived areas, with
homelessness lying between intermediate and debvakies. The difference between
mean lengths of stay was small. For example,a&ftland homeless mean lengths of stay
were 2.8 and 3.5 days, respectively, and one-wa@¥A was non-significant (p=0.784).
In contrast, male lengths of stay for emergencyissions were highest in the most
affluent areas (5.6 days) and although there waa gonsistent trend with increasing
deprivation, homeless lengths of stay were sho(88tdays). The differences between
groups were also larger in men and ANOVA was sigaift (p<0.001). Differences in
male and female lengths of stay are thus greateébeimost affluent areas (2.8 days) and
smallest in the homeless (0.3 days). This magcetlifferences in diagnostic casemix

between socio-economic groups described in Sectidhand 6.7.
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Figure 41. Mean lengths of stay (days) for emergey admissions, by socio-economic circumstances
and sex.
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Figure 42 shows mean lengths of stay for electdraissions in affluent, intermediate, and
deprived groups and the homeless, by sex. Indmths, lengths of stay increased with
deprivation and were longest in the homeless. ditfierences are statistically significant.
In men, mean length of stay increased from 0.7 datfse most affluent areas to 2.2 days
in the homeless (ANOVA, p=0.002). In women, meangths of stay increased from 0.5
days in the most affluent to 1.1 days in the hose({&NOVA, p=0.027). In each socio-
economic group male lengths of stay exceeded fenTdie difference between male and
female rates in the general population was abthité of a day. In the homeless it was 1
day. Together, these may suggest greater casdedtyf elective admissions in

deprived and homeless populations and in men rharewomen.
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Figure 42. Mean lengths of stay (days) for elec&admissions, by socio-economic circumstances and
Ssex.
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6.9 Summary of results — emergency hospitalisations

Emergency hospital admission rates showed relgtlitde association with socio-
economic circumstances between affluent and intetiattes populations but rose in more
deprived areas. Homelessness was associatedoms$iderably higher emergency
admission rates than those in the most depriveehoomeless areas. The risk ratio for
emergency hospitalisation in the homeless wasd@pared with non-homeless overall; it
was 4.4 times greater than residents of the mgstwbel areas and 9.6 times greater than
those in the most affluent areas. Men were attgresk of emergency hospitalisation but
the risk was greater in the homeless (RR 1.6) thamgeneral population (RR 1.2). The
risk of emergency hospitalisation increased witl @gooth sexes and male rates were

higher at all ages.
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Emergency admissions for both mental and behavidisarders and disorders of the skin
and subcutaneous tissues were 13 times more conmtlo& homeless compared to the
general population. Admissions for cancers weeeotiily group in which the admission
rate in the homeless was lower than in non-homéhelsgiduals. Emergency admissions
for mental and behavioural effects of alcohol wEBdimes higher in the homeless. Head
injuries were 12 times more common and poisonirygdrbgs 9 times more common in

the homeless than in the general population.

Intravenous chemotherapy was the commonest spatifitvention for emergency
admissions. There was a strong relationship witheiasing deprivation and homelessness
was associated with a risk ratio of 9. Risk ratiothe homeless for central venous

catheter insertion and drainage of ascites we@n2118, respectively.

Mean lengths of inpatient stay were longer in ni@mtwomen but their relationship with
socio-economic status differed between the sektzde lengths of stay were longest in the
most affluent areas and homeless lengths of stag sfertest. In women, lengths of stay
increased with greater socio-economic deprivatiinhomeless women had stays that

were between the intermediate and deprived averages
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6.10 Summary of results — elective hospitalisations

There was little difference in elective admissiates across different socio-economic
strata. Homelessness was associated with a sedaittion in risk of elective
hospitalisation compared with the general poputatiglective admission rates were
higher than emergency rates in all but the mostideg areas of the general population.
Principally because of their very high emergenayiadion rates and partly because of
slightly lower elective rates, the differential Wweten emergency and elective admissions in
the homeless exhibited an extreme of this inversiothh emergency rates nearly 6 times
elective rates. Although there was little overalationship between elective admission
rates and deprivation, this was a feature in mely, dNVomen from more deprived areas
had significantly higher elective admission ratesthe homeless, elective female
admission rates were 10% higher than the genepallation while male rates were 20%
lower. Overall, elective admissions were 34% highavomen than men and increased

with age in both sexes.

The commonest diagnostic groups for elective adonissvere diseases of the digestive
system and neoplasms. Admissions for treatmemnf@ftious and parasitic disease were 9
times more common in the homeless. Admissiongfaries, poisonings, mental and
behavioural disorders, and maternity related diagaavere around 2-3 more common in
the homeless. Admissions for treatment of neoptasere half as common in the
homeless as the general population. Medical abyomias the commonest reason for
elective hospitalisation in both homeless and noméless cohorts, although absolute

rates were 3 times greater in the homeless. Adonis$or procedures that were cancelled
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were 40% more common in the homeless. Homelesssams for treatment of colonic

carcinoma were very low.

The commonest elective intervention was intraverahigsnotherapy although among the
homeless rates were half as great. This refldotedr rates of admissions for cancer. The
second commonest elective intervention was for ugpstrointestinal endoscopy. Rates
increased with greater deprivation but were lowmethe homeless. A similar pattern was
seen with endoscopic bladder investigations. Hessgless was associated with almost 3-

fold increases in elective admissions for abortiomsan 80% lower risk of vasectomy.

Lengths of stay for elective admissions increasid eeprivation and were longest in the
homeless. Male lengths of stay exceeded femdbe. difference between male and female
mean inpatient stays in the general populationatasit a third of a day: in the homeless it

was 1 day.
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Chapter 7. Homelessness as an independent risk factor for maiity

7.1 Hazards of all cause mortality adjusted for morbidty

Morbidities were identified by their presence iryafagnostic position of all SMR01
records for each individual. Table 18 repeatsdbr proportional hazards analysis of
Table 12 but adds hospital admissions in the sagajerrgroups of diseases responsible for
deaths. After controlling for previous admissidoisa variety of causes, homelessness
remained a significant risk factor for death withadjusted hazard ratio of 2.4 compared
with residents of the most affluent non-homelesasr Deprivation ceased to be
significantly associated with hazard of death i tiultivariable model. The risk of
mortality associated with being male fell from B61.6 in this extended multivariable
model. The hazard associated with being aged 3f&r did not change in the

multivariable model but the hazard of being 55 werdell from 8.7 to 3.6.

Hospitalisation was itself a significant risk facfor death. Previous admission for cancer
treatment was associated with the greatest riskilo$equent death (HR 7.2 in the adjusted
model) within the 5-year follow-up period. Admiess for drug use doubled the risk of
death, and admissions for alcohol trebled it. Agians for assault were associated with a
small but significant reduction in risk of deatNotably, previous admission for self-harm

did not raise the risk of death.
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Table 18. Proportional hazards models for all-caus mortality by socio-economic circumstances, age,
sex, and cause-specific hospitalisation up to 5 ysgrior to death. Number of deaths/number in
stratum in brackets.

All cause mortality

univariate multivariable

Socio-economic circumstances
Affluent (15/1811) 1 1
Intermediatg42/4087) 1.2 (0.7, 2.2)* 1.1 (0.6, 2.2)*
Deprived(152/6553) 2.8 (1.7, 4.8) 1.7 (0.9, 3.1)*
Homelesg457/6323) 8.9 (5.2, 15.0) 2.4 (1.3,4.3)

Age (years)
18-34(253/12332) 1 1.0
35-54(250/5456) 2.3 (1.9, 2.7) 2.0 (1.6, 2.5)
> 55(163/986) 8.7 (7.1, 10.6) 3.6 (2.7, 4.8)

Sex
Femalg115/6566) 1 1.0
Male (551/12208) 2.6 (2.1, 3.2) 1.6 (1.3, 2.0)

Hospitalisationt

Drug (F11-16, F18-19, Y10-12, Y14) (168/10831.6 (1.3, 2.0) 1.9 (1.4, 2.5)
Alcohol (Y15, F10, K70) (105/1189) 4.7 (4.0, 5.6) 2.8 (2.3, 3.5)
Circulatory(100-99) (106/1331) 2.8 (2.3, 3.3) 1.2 (1.0, 1.5)
RespiratoryJoo-99) (49/1084) 2.8 (2.3, 3.4) 1.4 (1.2,1.7)
Intentional self-harngx60-84) (42/774) 1.4 (1.1, 1.8) 1.0 (0.8, 1.3)*
Neoplasmgco00-97) (80/166)10.3 (8.1, 13.1) 7.2 (5.5, 9.3)
Assault(x85-Y09) (22/841) 1.2 (0.9, 1.5)* 0.7 (0.5, 0.9)
Infectious, parasiticA00-B99) (11/879) 2.2 (1.8, 2.7) 1.2 (1.0, 1.5)*
Endocring(E00-90) (9/407) 2.7 (2.1, 3.5) 1.3(1.0,1.8)
Nervous(G00-99) (12/471) 2.6 (2.1, 3.3) 1.2 (1.0, 1.6)*

* - not significant at the 95% level
T - excludes 62 smaller other diagnostic groups
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It is possible that hospitalisations for one caoditmay be associated with hospitalisations
for another. To detect multicollinearity — thatwery high correlations between variables
— squared multiple correlations were produced thindBPSS FACTOR analysis. Table 19
indicates that none of the variables entered imantodel in Table 18 had squared multiple
correlations (“Initial” Communalities) in excess@BO0, which would indicate

multicollinearity %2

Table 19. Test of multicollinearity by SPSS FACTORanalysis. Extraction Method: Principal Axis
Factoring.

Initial  Extraction

Factor

DEPCAT/homeless group 0.239 0.347
Agegroup (18-34, 35-54 and 55+) 0.215 0.424
Sex 0.082 0.326
Alcohol admission 0.216 0.540
Drug admission 0.310 0.662
Cardiovascular disease admission 0.168 0.313
Respiratory admission 0.066 0.106
Neoplastic admission 0.041 0.048
Endocrine admission 0.068 0.119
Infectious disease admission 0.183 0.264
Nervous system admission 0.046 0.070
Self-harm admission 0.088 0.148
Assault admission 0.145 0.247
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7.2 Hazards of cause-specific mortality adjusted for mdbidity

Table 20 gives the cause-specific hazard ratieeath after adjustment for age, sex,
homeless or non-homeless status and previous hbagiission for the same condition
that caused death. Non-homeless socio-econonaia stere not entered for two reasons.
The first was that Table 18 indicated that socioreenic deprivation was not a significant
independent risk factor for death after morbidiggbeen included in the model. The
second was that stratification by both hospitalgaand three groups of socio-economic
circumstances led to many empty cells. Even tmpldied model resulted in two
conditions (neoplasms and endocrine diseases) k&tigded because all homeless
patients who died from neoplasms had been prewidwspitalised for neoplastic disease
and all patients who died from endocrine causesbead previously hospitalised for

endocrine diseases.

Each row of Table 20 represents a different madelhich age, sex, homeless or non-
homeless status and previous hospitalisation fosime condition that caused death were
entered. It shows the hazard ratios associatdédhespitalisation and homelessness in
each model. In general, previous admission fawv@ngcondition raised the risk of
subsequent death from it. Previous admissionri@leohol-related condition was
associated with the second greatest hazard of fleathalcoholic causes. In this model,
homelessness added no further risk. That is, itdals who had been inpatients for
alcohol related conditions were at no greater oistteath from alcohol if they were
homeless. Admissions for drug related conditi@ised the hazard of death by about four-

fold but among this group homelessness conferrez/an greater hazard of 7-fold. That
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is, homeless drug users were at considerably gresikeof death from drugs than non-
homeless drug users. Homelessness doubled thef iskise-specific mortality among
patients with circulatory diseases, and trebledribng respiratory patients. Compared
with the overall model in which hospitalisation wast included (HR=4.4), these suggest
that some but not all of the excess risk associatfdhomelessness can be explained by
the general risks of morbidity. Squared multipberelations tests for each of the separate
models described in Table 20 did not identify exckeof multicollinearity between

variables.

Table 20. Age and sex adjusted cause-specific hadsof death by previous hospitalisation for the
principle cause of death. Adjusted homeless to nemomeless hazard ratio also shown.

Cause of death (ICD-10) Hazard ratios (95% confidete intervals)
Hospitalised for homeless
cause of death
Drugs (F11-16, F18-19, Y10-12, 3.9(2.6-5.9* 7.2 (3.4-15.2)*
Y14)
Alcohol (Y15, F10, K70) 42.0 (20.8 - 84.5)* 0.7(0.4-1.1)
Circulatory (100-99) 6.0 (3.6 - 10.3)* 1.8(1.1-2.9)*
Intentional self-harm (X60-84) 7.0(2.8-17.4)* 3.3(0.9-11.7)
Respiratory (JO0-99) 59(3.1-11.2)* 29(1.4-5.9)*
Assault (X85-Y09) 3.5(0.9-13.8) 3.4(0.7-17.1)
Infectious & parasitic (A00-B99) 73.0 (8.9 - 598.0) 1.2(0.3-4.7)
Nervous system (G00-99) 28.5(6.8-118.8)* 0.7(0.2-2.6)

* significant at the 95% level
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7.3 Summary of results for morbidity-adjusted mortality rates

Morbidities recorded on hospital discharge recd8MdR01) were used to infer morbidity
among both homeless and non-homeless cohorts.p@pwrtional hazards models were
then constructed for both all-cause mortality aiidgor all morbidities and separately for
cause-specific deaths where individuals had beeviquisly been hospitalised for the same

condition.

Adjustment for morbidity reduced but did not eliaia the hazard associated with
homelessness, from 8.9 to 2.4. The hazard assdasath deprivation was reduced and no
longer significant after adjustment for morbiditdjustment for morbidity also reduced

the effects of age and sex on hazard of all-caius¢aiity.

Homelessness increased the hazards of some cdutesgtiobut had no independent
effects on others after adjustment for morbididomeless drug users were 7 times more
likely to die from drugs than the non-homeless.métessness trebled the risk of
respiratory deaths among those with respiratorgadie and doubled the risk of circulatory
death among those with circulatory diseases. Hessakss had no independent additional

risk on deaths from alcohol among those with altoélated conditions.
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Chapter 8. Discussion

8.1 Deaths

The risk of death in the Glasgow homeless cohost i¥a1 per 1000 person-years with a
risk ratio of 4.4 compared with the age and sexchet local population. One limitation

in making comparisons with published literaturéhit few of the studies identified
reported absolute death rates, preferring to useutative incidence (often with an
imprecise denominator) or Standardised Mortalityid®&a(SMRs). Another is that standard
populations, such as European or World standardlptpns, were not used and thus
mortality ratios depended on local general popoitatates. This is illustrated in
Barrow's"** report on a cohort of 1260 homeless shelter ushieiv York City.
Standardised mortality ratios in men and women Be9eand 4.7 respectively using USA
populations but 2.2 and 3.7 when New York City satere used. The other consideration
in comparing standardised mortality ratios betwstedies is that different follow-up
periods may yield significantly different result§.SMRs can be considered similar to risk
ratios for matched cohorts (see Section 8.4, glioh hospital and deaths data, page 252),
then Barrow’s USA-referenced figures are of a amdrder to the risk ratios comparing
homeless to non-homeless Glasgow populations, wirek 4.4 and 4.5 for men and
women, respectively. However, because Glasgovhigislevels of socio-economic
deprivation, it is likely that these risk ratioslMae lower than if the typical Scottish

population rates were used.
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Nordentoft's 10-year prospective cohort of hosésidents found SMRs in men and
women of 5.6 and 2.8. Rates of suicide and actsdeare particularly high. These were
higher than the general population in men but lowevomen in the Glasgow homeless
cohort. The study took place over twice as lonthasdescribed in this thesis and hostel
residents were older than the Glasgow homelesdantpopulation. Longer follow-up
time does not necessarily affect SMRs but it magald there is an excess of early deaths
among the homeless introducing a significant comgetsk against deaths from chronic
diseases in the general population. For exampdehigh death rates found in 15-34 year
old hostel dwellers* would remove them from being at risk of deathsifreardiovascular

disease and cancers in middle age.

Hwang’s analysis of adults who had used a Bostandhess health servite could not
calculate death rates but proportions of deathsdagpecific causes. It found that about a
fifth of deaths were each due to HIV/AIDS and helisease. This thesis found that in
absolute proportions of numbers of deaths, 0.66%0o0ofeless deaths (3/457) and 0.48%
(1/209) non-homeless deaths were due to HIV wiiklaratio of 6.0 for homelessness.
While the two estimates cannot be compared direittiy not surprising that HIV deaths
form a smaller proportion of deaths in the Glasgmpulation from 2000 to 2005 than in a
Boston homeless population between 1988 and 1B®3.prevalence in Scotland,
particularly in injecting drug users, never reachedilar proportions to that in North
America’®® Also, highly active anti-retroviral therapy (HAARwas introduced in
Scotland as part of the universal provision of N¢d%e in 1996 and deaths from HIV fell

steeply thereafter. Access to HAART by homeledsviduals in the United States was

likely to be much poorer because universal heatéhisanot provided.
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As Table 13 shows, 13% of deaths in the homeldssrtavere due to cardiovascular
diseases. This is lower than the 17% reportedgirig}** for heart disease, only.
Hwang'’s cohort analysis of the Boston homefEdadicated that the mean age was 47,
some 15 years older than that of the Glasgow h@seehort, may partly account for its
higher prevalence of heart disease. Comparingecmumttality rates in Bostdfr and
Glasgow, these are 1114 and 1414 per 100 000 pgesor, respectively, giving Glasgow
a rate ratio of 1.3, or 30% higher death rateshigrcohort analysis, Hwafg found that
AIDS was the leading cause of death in 25 to 44 gkis but risks were considerably
higher in black men and women. Mortality ratesAdDS in the Glasgow cohort were 9.3
per 100 000 person-years while in the Boston cahest were around 500 per 100 000
person years, with variations in age and sex. sHwend commonest cause of death in
Boston in 18-24 year olds was by homicide. Ratesew43 and 84 per 100 000 person-
years in men and women aged 18-24. The methoddbwgletermining homicide was not
provided in Hwang’s paper but for comparison ICDebdes X85 to Y09 (assault) were
calculated for Glasgow. The overall death rataggault in the Glasgow homeless
population was 53 per 100 000 person-years. Bhismsiderably lower than the 18-24
year old rates in Boston but higher than thos@¥%oto 44 year olds, which were 43 and 45

per 100 000 person-years in men and women respctiv

£18.1173re considered next.

Hwang's retrospective cohorts of Toronto sheltarsisn 199
Crude mortality in men was 876 per 100 000 perszars; compared with 1812 per 100
000 person-years in Glasgow homeless males. Hwaatgg-specific rates are also race-

adjusted, making direct comparison with Glasgowgsamprecise. However, comparing
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Toronto and Glasgow males (see Table 44on pagef3h® Appendix for numbers and
rates), rates were 421 vs. 1018 at ages 18-24y$669596 in 25-44 year olds, and 1680 vs.
3254 at ages 45-64 years. That is, all age-spadaiath rates were about twice as great in

the Glasgow homeless population.

In Cheung and Hwang's parallel study of female Titoshelter users, the crude death
rate of 498 per 100 000 person-years was lower Blasgow’s 695 although their mean
age was 39 years compared with Glasgow’s 30 y&aineung and Hwang found that the
highest risk ratios of death were in their younggeup, 14-25 year olds and not
significantly raised in the older age groups (45y64rs). This contrasts with the
experience in Glasgow, in which risk of death isdst in 18 year olds and increase
progressively with age. In common with North Ancan literature, HIV/AIDS deaths

were among the most common, contrasting with 0.65% Glasgow homeless deaths.

Shaw and Dorling®¥® analysis of rough sleepers might be interpretedeashs per 1000
person-years although strictly they are presergeciimulative risks — that is, proportions
of deaths in a fixed time interval (1995/6 may retetwo years or one). Comparing death
rates in 16-29 year olds with those in 18-24 ydds on Glasgow, rates were 41 and 7.6
per 1000 person-years; in 30-44 year old Londoghaleepers, death rates were 72 per
1000 compared with 14 per 1000 person-years ingélasand in 45-64 year olds they
were 158 per 1000 in London compared with 28 p@016 the same age group in
Glasgow. In short, the rates calculated in Lonargh sleepers appear to be 5 to 6 times

greater than those in the wider cohort of homaledisiduals in Glasgow. Shaw and
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Dorling concede that “there are undoubtedly mairfiycdities with the reliability of these

data.*®® The most critical is their use of Census estimafaough sleepers.

Shaw's™® analysis of Oxford hostel residents reported dests of 13 and 52 per 100 000
for 16-44 and 45-64 year old men, respectivelyesencompare with rates in Glasgow
homeless males of 15 and 33 per 100 00 person-ftbarfrst figure is for 18 — 44 year
olds, not 16-44 year olds). Thus rates in Glasg@ne very similar for younger men but

are only two thirds the Oxford rates in 45-64 yeldls.

Shaw’s analysis of Brighton homeless bed-and-bestileind bedsit residents yielded risks
of death in 16-44 year olds of 4.5 per &@d 2.7 per I0in 16-44 year old men and
women, respectively, and 51.1 per #0d 2.6 per 10n 45-64 year old men and women,
respectively. Comparing these to Glasgow, anchgdtiat the lower limit for inclusion in
this thesis was 18 years, Glasgow rates in 18-44 glds were just over 3 times higher in
younger men, and 30% lower in older men. In wonte® Glasgow homeless cohort had
death risks just over twice that in the youngegBton bed-sit population and 11 times
that in the older group. Overall, therefore, dea&tks were considerably lower in the
Brighton sample. This may partly be because nssdiaation bias resulted in the
inclusion of many non-homeless individuals in thegBton sample, or because those who
are in some form of accommodation, even if it isserure, are at a lower risk than those

who present to the local authority without anywhs&ugable to stay.

Roy’s analysis of Montreal street yolthwas based on a sample whose mean ages of 20

years was 10 years younger than the Glasgow cahdrteased to follow-up individuals
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after the age of 30 years. SMRs of 11 and 14 ilesrand females, respectively, compared
with Glasgow risk ratios of 4.4 and 4.5 in maled &males. Suicide and drug use were
the commonest causes of death in the Montrealtstoegh although rates were not

calculated.

Hibbs'*® prospective cohort study in Philadelphia had similge and sex demographics to
the Glasgow cohort and found crude mortality rateshite individuals of 9 and 5 per
1000 person-years in white men and women, resgdgtivi hese compare to Glasgow
homeless death rates of 18 and 7 per 1000 persos-yemen and women, respectively.
That is, male death rates are twice as high ingdlasas the Philadelphia cohort while
female death rates in Glasgow are a third grediemvever, when compared with the
general population of Philadelphia, risk ratiosleath were 4.9 and 4.5 in white men and
women, respectively. The female risk ratio wasitabal to Glasgow’s 4.5 while the male
death risk ratio was only marginally raised compasgth Glasgow’s 4.4. By inference,
death rates in males in the general populatiorhd&éelphia must be considerably lower —
nearly half - than that in Glasgow and deaths mdies around a third lower than
Glasgow. Hibbs found that injuries and heart disesere the two most common causes
of death, together accounting for 40% of all deatbsect comparisons with Glasgow are
not possible because ICD-10 or other more detaiésgriptions of these diagnostic groups
are not given. However, deaths from all ischadmei@rt diseases (ICD-10 120 to 125)
accounted for only 7% of homeless deaths in GlasgaoiviCD-10 S and T codes (injury,
poisoning and certain other consequences of exteanaes) were not among the principal
causes of death in any cases. External causeerbidity and mortality (ICD-10 VO1-

Y98), however, accounted for 22% of Glasgow honsetlssaths. In contrast to Glasgow,
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Hibbs found that death rates were highest at yauages (15 to 34 years) and diminished

with increasing age.

Babidge’s cohott® of Australian homeless psychiatric patients wabaes less like the
Glasgow homeless cohort because it comprised thais who had already developed and
were being treated for psychiatric illness. FoHopvof 9.5 years was nearly twice the
length of this study. Assuming approximately cansdeath rates over time, 5-year death
rate of 6.6% occurred, which is similar to the 7.22the Glasgow cohort. The
commonest causes of death were cardiovascularséi$d2%), suicide (26%) and
accidents (14%). These compare to Glasgow's ptigmsrof cardiovascular disease of
13%, suicide 7%, and external causes of 22%. QGivatnall causes compete with
eachother to produce these percentages, it camdénst the relatively low rates of death
from cardiovascular disease and suicide in thegslashomeless population must be due
to higher rates of other causes. Notably, no deatthe New South Wales population
were attributed to alcohol, while in Glasgow thigasthe second commonest cause of
death, accounting for 16% of deaths and respiratauges accounted for 1% of Australian
and 8% of Glasgow deaths. SMRs in Babidge’s gapef 3 and 4 in men and women,
respectively, were lower than the Glasgow riskosatf 4.4 and 4.5 in men and women,

respectively.

Lamonf® estimated cancer incidence in 10 large male hasadlestels in Glasgow. Direct
comparisons with death rates cannot be made bu# sbservations are worth noting. In

Lamont’s analysis, 49% of all cancers were of thrgg| in the Glasgow cohort, 26% of
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deaths from cancer (6 of 23) were lung canceranfaming Lamont’s incidence
proportions with cancer death proportions in thasgbw homeless cohort, oral cavity and
pharynx (ICD-10 C10) were 5% and 9% (2 of 23), siom(ICD-10 C16) were 5% and
none, and colorectal (ICD-10 C18-C20) 5% and 9%f(23). Although the figures do not
measure the same event, they both reflect highapeeges of smoking and hazardous

drinking reported by KershdWresulting in lung and oro-pharyngeal cancers.

In conclusion, socio-economic deprivations efféstdie non-homeless were of similar
orders to those reported elsewhere. The unusyaligg and male demographics of the
non-homeless sample resulted in lower absolutéhdasds for most causes. The overall
mortality ratio in the UK general population betwessocial classes | and V at comparable
ages to the Glasgow sample was'4'5The mortality rate ratio between residents of

DEPCATs 1 and 7 in this thesis was lower, at 2.7.

The risks of death in the Glasgow homeless coherewreater than those described in
most previously published studies and, in contaseveral published reports, increased

with age.
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8.2 Hospitalisations

In Glasgow, the risk of hospital admission increlaséh greater deprivation but the effect
was only statistically significant in residentstioé most deprived areas. Homelessness
conferred a much greater risk of hospitalisatiantbeing in non-homeless deprived
circumstances. The overall pattern of hospitabsatwas shaped by two different
patterns. The risk of emergency admission showadaa association with deprivation but
rates were lower than elective admissions in dlithe most deprived and homeless
groups. Elective admissions were more common ¢nagrgency in DEPCATSs 1 to 6 and

showed no overall relationship with socio-econooiicumstances or homelessness.

In this discussion it has generally been assumatdpthiblished literature described
emergency admissions, unless it stated otherwngkthais comparisons are made with
emergency admissions in Glasgow. For most of thilNAmerican, Canadian, Australian
and some European countries, the provision ofigkebealth care for individuals with
limited or no health insurance is restricted. didiion, provision of universal primary care
services cannot be assumed. This thesis did pbbrexthe use of either emergency
departments or psychiatric hospitals although leatlergency admissions following
attendance at Accident and Emergency departmedtmantal and behavioural disorders
treated in general hospitals were included. Mostdture described homeless populations
with very similar age and sex structures to thaiasgow although North American
populations have important racial differences whiih proportions of black and Hispanic
groups. Analyses of Veterans Administraffbiealth care in the United States tended to

describe much older groups.
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Emergency admissions in Glasgow were twice as inigihe most deprived populations
compared to the most affluent. The risk ratio @eless to non-homeless emergency
admissions was 6.4 (see Table 23). This is sirtil&dartell’s Hawaiian cohoftt in which
the homeless to non-homeless ratio was 5.6, alfi8attsgher than the London bed and
breakfast residents’ odds ratio of 4.5Among emergency admissions, relative risks of
injuries and poisonings were particularly high ottbdeprived and homeless groups. The
association between injuries and poisonings ane@i®@cioeconomic status has been
described elsewhet&® Injuries and poisoning by illicit drugs appeararg the most
common diagnoses in other analyses of homelesstalsations’***° No previously
published study was identified that quantified ttis&s associated with hospitalisation for
specific diagnoses. However, the magnitude ofasdociated with homelessness was of a
different order to that experienced by residentdegfrived areas, with risks of around ten
times greater. Emergency hospitalisations for atsions were also nearly ten times

greater in the homeless compared with the mosivkgpareas.

It is unfortunate that among the few cohort studiesfiomeless peopfé®?which have the
potential to describe diagnosis-specific hospisi rates, this information was not

provided.

The risk ratio for emergency hospitalisations betmvdeprived and affluent was found to
be 3.2 for circulatory disease while the Scottiahianal figure was 1.8 for myocardial

infarction and strok&*’*® This may be because the unusual demographite mple

242



(socio-economic differentials are greatest at yenage$'®) or because of a true
difference in Glasgow. The risk ratio betweenuwsfit and homeless for circulatory
disease hospitalisations was 14.1. Risk ratiosde deprived and affluent of 4.6 for
respiratory diseases and between homeless andrafthfi 11.7 are consistent with high

prevalences of smoking in deprivétiand homeles§** populations.

Cirrhosis deaths were around six times greategsidents of the most deprived areas of
Glasgow'®’ but no significant relationship was found betwedeprivation and admissions
for mental and behavioural disorders due to theofisécohol and there were insufficient
data to make a comparison of admissions for alecohieér disease. However, the risk of
“other diseases of the digestive system” was irsg@dy 8-fold in the homeless. This
category, which includes haematemesis, melaenathed non-specific gastrointestinal
haemorrhages, may be a measure of the effectxegsixe alcohol consumption. This
finding is consistent with the high prevalence at&rdous drinking in the

homelesﬁf"52'57'45

There was no significant relationship between abospital admission for mental and
behavioural disorders overall and socioeconomuuanstances but the risk of admission
in the homeless was 12 times greater than residétite® most affluent areas of Glasgow.
This is consistent with high levels of self-repdrfesychiatric morbidity?>*°although

none of these studies quantified the relative bisteveen homeless and non-homeless
populations. Data on psychiatric hospital activitgre not obtained and therefore patients

with severe and enduring mental ilinesses wouldheoessarily be identified. Thus direct
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comparisons with high rates of admissions to psdhihospitals for psychos@sr other

psychiatric admissiofi§should not be made.

The literature on homeless hospitalisations idexatiboth tuberculosis and HIV/AIDS as
particularly foci for research. Marks's analySfof hospitalisations among patients being
treated in the community for tuberculosis did maticate the relative risk of contracting
the infection but found that the odds of hospitdl@ among homeless tuberculosis
patients was 40% higher than the non-homelesspitddisation rates for HIV/AIDS in
deprived or homeless populations have not beermrridled¢ although the prevalence of
infection ranges from 2% in urban homeless wothen12-16% in homeless
adolescenf§®" and 23% among female sex work&sTaylor'®® found in a prospective
cohort study of tuberculosis patients that homeless increased the risk of hospitalisation
by 2.5-fold. In Glasgow, there were 2 emergenayiadions for HIV-related conditions in
the non-homeless cohort and 22 admissions amorfgptheless, giving homelessness a
risk ratio of 22.1. Both of the non-homeless admoiss came from residents of DEPCAT
areas 6 and 7. Similarly, there were 4 emergednyissions for treatment of tuberculosis
in non-homeless individuals, all of which came freePCAT 6 and 7 residents, and 22
admissions in the homeless, giving homelessneask &atio of 11.1. Thus the absolute
risks of hospitalisation for both HIV/AIDS and tubalosis were low in all populations in

Glasgow although homelessness was associated Wigh aelative risk.

The Honolulu cohoft described mean lengths of stay of 10 days in tmedhess

compared with 8 days in the general populationthéhNew York City public hospital

244



analysi¢* lengths of stay were 3 to 5 days longer in honsedesnpared with non-homeless
patients. Among patients with tuberculd&ldengths of stay were also longer in the
homeless, with a median difference of 6 days. Lengf inpatient stay for emergency
admissions in Glasgow were found to increase wiglatgr deprivation in women but were
not significantly higher in the homeless. Lengthemergency stays were lower in
homeless compared to non-homeless men. For ededimissions, lengths of stay in both
sexes increased with deprivation and were longetsta homeless. Longer lengths of stay
may be due to a mixture of more complex conditiand delayed discharge because

suitable accommodation cannot be found.

The literature on socio-economic differentials pemtions and procedures is limited and
no published research was identified on interventades in the homeless. Angiography
rates after a first acute myocardial infarction laigher and waiting times shorter for
patients from more affluent are&4:*° Operative intervention rates tended to follow
overall trends for elective and emergency admissisa that they were more common for
most emergency operations in the deprived and hessgbut less common for elective
admissions. Given that the homeless suffer frommpoorer health, it seems reasonable
to assume that elective hospital care is underipeohfor them. The exception to this
finding was the excess of admissions for surgindl medical abortions among the

homeless, which can be contrasted with the lowsraterasectomy. This may suggest that

contraception is an unmet health need in the hasele
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8.3 Validity of definitions

This section considers whether risk factors wetel\a the point of entry into the study
and remained valid over the period of observatiBrsk factors for both deaths and
hospitalisations were determined at the point atlwpatients entered the cohort in 2000.
The question of whether homeless individuals apttiat of entry into the study remained
homeless for some or all of the follow-up perio@ ispecific example of a more general
question of whether cohorts were fixed — that isetuer individuals moved between

exposure groups during follow-udf

The principal aim of a cohort study is to identifigease-free populations with different
levels of exposure and observe the effects of axpasn incidence of an outcome of
interest. The exposures of interest in this stwdge age, sex and socio-economic
circumstances - of which homelessness was one-famd the outcomes hospitalisation
and death. Although age is often a strong deteantiof risk for a variety of health
outcomes, it inevitably advances with every yeaslifervation. Thus the 5-year risk of
death in a cohort of 60 year olds describes euweatoccur in individuals between the
ages of 60 and 65. It might be argued that allgamator groups age at the same rate — so
that the 5-year risk in 20 year-olds describes &sven20 to 25 year olds. While this is
true, the difference between death rates in 2@&ngkar olds is much smaller than that
between 60 and 65 year olds. This results in $5-ferdonger) death risks for a given age
being confounded by age itself. Aside from therapination of age at entry into the
cohort, rates of change of sex — for example d@getaler reassignment surgery - are

likely to be very small to nil.
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To what extent do socio-economic circumstancesatpmint in time continue to be valid
over 5 years? DEPCATs and other ecological measioaot identify individuals but the
circumstances in which they live, and thus theycenlg capable of measuring changes in
an area’s characteristics and not changes in avidols’ socio-economic status. If either
an individual moves to an area with a different @A or there are changes in the
Census components that result in a change in arsdd&PCAT over time the same
individual will be considered to have changed sesonomic circumstances while not
necessarily experiencing any personal change linegite or poverty. It seems reasonable
to assume, however, that within a relatively siperiod of time, such as 5 years, the
proportion of individuals who experience signifitahifts in their financial, occupational
or social circumstances is small enough not tolidate their initial socio-economic

description.

Homelessness as such may be a transient condittael@able data quantifying its typical
duration are lacking. Before considering thishert it is important to be clear that
homelessness is used in this thesis to identifiyicidals in extreme poverty who are likely
to have lifelong exposures to a series of traunatit disadvantageous experiences.
Whether or not they “resolve” their legal statudhameless by obtaining secure
accommodation, their mental and physical healthresadth-related behaviours are likely
to be poor. The question of whether homelessqyaatits remained homeless for any or
all of the follow-up period does not invalidate ithdentification as individuals who are
likely to be in extreme socio-economic deprivatidrhe results of this thesis confirmed

that the major characteristics of deprived popartetj such as high mortality and
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emergency hospitalisation rates — were found ireex¢ ways among individuals who

were homeless at some point in 2000.

Returning to the question of whether homelessrgeagersistent or transient condition.
Homelessness is defined by its incidence but résolof homelessness does not have a
similar marker. Thus persistent homelessnessfisedeas repeat presentations, or
incidence, in the same individuals. These probdblyot really represent repeated
episodes of homelessness but failure to propeslyive a number of personal, social and
health-related problems in the first place. Anlgsia of repeat homeless presentations
found in a one-year 2001-2 cohort of homeless ptasens in Glasgow (the closest to
that used in this thesis) 47% of individuals resgrged as homeless within a 4 year period
of their initial presentation. The majority of #eepresentations were within 3 years of
their first but 3% presented again only after aseslge of 3 years. This suggests that
around half of homeless individuals identified imeoyear experienced persistent
homelessness or risk of homelessness. Beijerlgsasaf homeless adults in

Stockholnt*? found that three quarters remained homeless &ffenrs.

One potential response to the question of whetbereiess people remained homeless
throughout the study would have been to have obdamiace of death information.
Another would have been to also have obtained addnéormation from SMRO1 records.
This would have identified individuals who diedweere admitted to hospital while
residents of large scale homeless hostels and liesmamber whose usual residence

would be “no fixed abode.” However, this methoduject to significant selection
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biases, some of which can be inferred from an amabf deaths and notifiable diseases in
hostel residents that was carried out for a nessissamerit: The major problem is that
neither death records nor hospital records adelyudentify homelessness. This was a
reason for having designed the study using lociaaity data to identify homeless
individuals. Both hospital and death records dbidentify people staying at smaller
homeless services — particularly the increasingntgjof homeless accommodation that
is temporary furnished flats within buildings tlzae largely occupied by non-homeless
residents. Temporary furnished flats do not havgue postcodes to differentiate them
from non-homeless accommodation. They are alsmstantly changing housing stock,
with new properties being added and other propeb#eng either offered to the homeless
as permanent accommodation or re-entering the tn@ams stock again. By assuming that
only individuals who could be identified as resitdeof named or postcode-specific
accommodation were still homeless at the pointospitalisation or death, a potentially
large proportion of truly homeless individuals wibble misclassified as being no longer

homeless.

The issue of whether risk factors change over tgypgerhaps less important than whether
they provide meaningful measures to assess riskgwk events. The findings of this
thesis were that age, sex, DEPCAT and homelesah#ss point of entry into the cohorts
in 2000 were all strongly associated with differesian incidence and casemix of
hospitalisation and risk of death. While it maill i argued that they are imperfect
measures and no longer describe an individual soneeafter their entry into the study,

they do appear to provide consistent measuresbsesuent health outcomes.
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Errors in applying valid categorisations to riskttas may result in misclassification
biases. To what extent are age, sex, homelessn&SPCAT valid in the first instance?
Date of birth and sex were used as matching fietda Glasgow City Council’s homeless
data and general population age and sex data camelie Community Health Index.
Significant errors in date of birth might resultioth incorrect age calculations and reduce
the likelihood of matching hospital and death resorHowever, the matching process
employed by ISD used several methods to resolvdl giffarences in demographic data

between homeless and SMR0O1/GRO(S) databases.

This thesis used two types of measure of socio-@oancircumstances — DEPCAT and
homelessness. The DEPCAT describes the charaicen$ a postcode sector using four
Census variables. It requires the populationsostqgnde sectors to have proportions of
unemployed males, overcrowded houses, car owneasiipesidents in occupational
social classes IV and V that are within given paetars that define each of the seven
DEPCATs. However, populations are heterogeneodsahall individuals will share the
characteristics of the whole area. The assumptiaihan individual’s social and economic
status is the same as the average in their asgadsological fallacy. (Homelessness is
also a heterogeneous grouping that includes sodinédnals who are, for example, fleeing
a domestic fire or flood but who are not socio-esuitally deprived.) Area-based
measures provide a practical solution to the praldédetermining individual socio-
economic status when it would be impractical orasgble to obtain actual individual
data'® There have been questions, however, on the gabfiarea-based measures as
indicators of individual socio-economic statt%'*! Area-based measures tend to be least

valid in the intermediate DEPCATS, 3-5, becaussdlare more heterogeneous,
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comprising individuals who are truly in intermediaircumstances as well as affluent and
deprived, whose scores contribute to an intermedialue’®® Thus DEPCATS are most
useful in comparing and contrasting affluent anprked populations, which require to be
relatively homogeneous to obtain high or low scorfésrtunately, the poorer validity of
the DEPCAT in intermediate populations was lessortgmt in this analysis. The
objective of this thesis was to quantify differesae health between deprived and affluent

populations and compare the experience of homaldssduals to those in deprived areas.

A second consideration in the use of socio-econdaels is whether the mixture of
individual and ecological measures was appropriAenoted above, DEPCATs may be
considered proxy measures of individual socio-eacunatatus, albeit with some
imprecision. Homelessness in this thesis was défat an individual level. While these
are measures that were gathered and defined areliff terms, it can be argued that they
share many similarities. Homelessness, at oné, lisva shorthand measure of a variety of
deprived and hazardous circumstances, includirgcure or unsuitable accommodation,
that an individual experiences; DEPCAT is also madased measure of social and
material circumstances. The alternative perspedsivo consider homelessness as a
measure of an individual's personal social stattsREPCAT a proxy measure for
individual social class. Thus homelessness and@dPare both proxy measures of
individual socio-economic status, with homelesspteoften being absent from
conventional Census-based measures because afdh®yt have an area of residence to

which they belong.
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In conclusion, all measures of socio-economic statd age are liable to change from the
point at which they are initially defined. DEPCAsIderived from area-based information
and homelessness from individual data but botlcatdithe circumstances in which an
individual lives and are proxy measures for thaseconomic status of the individual.
The findings of this thesis were that DEPCAT, hasshess, age and sex provided

consistent measures of the risks of hospitalisatmhdeath in different populations.

8.4 Validity of hospital and deaths data

This section considers the validity of diagnostiformation in hospital and deaths records
as well as the precision of data linkage. Thedugliof using hospital admission data to

determine morbidity is also discussed.

All hospital records and death certificates argettlio errors in diagnostic classification.
ISD has produced several quality assurance assetssofédhe SMRO1 data. In the most
recent report, it estimated that 3-digit diagnostides for the Main Condition on SMR0O1
were accurate in 88% of cases and for Main Operatioles were accurate in 93% of
cases® The accuracy of admission and discharge datebetasen 95 and 10093 It

has been estimated that the probability matchintpoas used by ISD to link a patient’s
records correctly to General Register Office deattords is around 39%8*'"® That is,

about 3% of patients are either incorrectly matdioea death record when they are alive or
incorrectly not matched to a death record when tieese died. Validation of Scottish
Morbidity Record maternity linkage suggests misrhaig occurs in a higher proportion

although it is still considered to have a high lefeaccuracy® These errors may
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introduce a small amount of non-differential missiication and therefore bias any
finding towards the nuft®® There is no reason to suggest that any risk gvalip
differentially be more likely to be linked to deatttords and therefore experience

artefactual increases in death risks.

The use of the first underlying cause of deattheiathan the immediate cause, is standard
practice in reporting the principal cause of dedthhas the advantage of reporting only
one cause of death per person and emphasises jivernaabidity contributing to death
rather than the mechanism of death itself. It mimhargued that this approach
underestimates the presence of some risk fackmsexample, in Crisis’s first repofick

To Death of Homelessness, they found that alcohol was the main cause offdieeb% of
coroner’s reports but a contributory factor in 14% An alternative approach would be to
sum the presence of all causes of death and drder by frequency. A limitation of this
approach is that it emphasises conditions thafrageiently cited but not necessarily of

high importance.

Hospital admissions were used to indicate morlagliin the last of the three major
analyses in this thesis. To what extent do hosgateons represent prevalent morbidity?
Previous hospitalisations may be useful indicatdrshronic, non-fatal conditions that
require hospital treatmeft’ The corollary is that they underestimate the oence of
transitory, including fatal, conditions and thobkattdo not require inpatient care. Among
this latter group may be included many patientéaddictions problems, diabetes

mellitus, and psychiatric disorders. The methogglosed in this thesis was to record any
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occurrence of a major diagnostic group as evidehoeorbidity. This may have over-
represented some less significant morbiditiesweae entered particularly in the third to
sixth diagnostic positions of the SMRO1 form. Heee any one diagnostic group was
only counted once per person, so multiple occuggmt either the same or different

hospitalisations would not increase its weighting.

Individuals with higher hospitalisation rates werere likely to have morbidities recorded
in the analysis of morbidity-adjusted mortalityhuls, among a group of patients who
shared the same casemix, some were more likely s@lmitted to hospital, they would
also appear to have a higher prevalence of moybidihis is an example of Berkson’s
bias!®®in which case ascertainment is conditional on hakgation, although the original
paper describes the phenomenon in case-contraéstadly. The effect of controlling for
morbidity in the multivariable analysis of deathaymherefore have been to confound
associations between risk groups and probabiligeafth. Without triangulating morbidity
information from some other sources, it was nosfs to know in which direction this
confounding may have operated. For example, ifiife same level of alcohol-related
morbidity, homeless individuals were less likelyotatain inpatient hospital treatment, the
relationship between homelessness and death frmohd@trelated conditions will not
apparently be explained by the prevalence of alem#ated morbidity. It will remain an
“independent” risk factor of homelessness. Thisrpretation may explain the findings
for alcohol in Table 18 on page 228. However, dyrbe that compared with non-

homeless individuals, homelessness is either agedcivith a similar or greater likelihood

of hospital admission for a given level of alcohmrbidity. In these two scenarios, the
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observed findings of the multivariable analysis Wdoe a valid estimate, or an

underestimate, respectively, of the independeretetif homelessness.

In summary, the diagnostic precision of SMRO1 rdsas high and where errors occur,
they are unlikely to be systematically biased talgaany given risk group. Errors in
linkage to death records are small and also unlitcebe biased towards any given group.
Differential hospitalisation rates may confound agmt associations between morbidities
and deaths but without additional data to valicatebidity estimates, the effects of
confounding may increase or decrease the indepéertfents of homelessness described

in the multivariable analyses in Chapter 7.

8.5 Implications for a “Glasgow effect”

Chadwick’s observation over 160 years ago thah#adth of residents of Scottish cities
was worse than any in Engldritas remained valid through time, albeit using more
objective quantitative methods. Mortality rates both higher and improving more slowly
over time in Glasgow compared with similar posttistlial areas in the United Kingdom
and Europe? Carstairs and Morris suggested that differencesartality between
Scotland and England and Wales could be largeliaggd by their eponymous four-
component deprivation scot€. However, later analyses by Hanlon suggestedthlea¢
was an additional “Scottish effect” that could betexplained by the Carstairs
variables??°? |t was suggested that higher levels of individigh factors, such as
excessive alcohol consumption and smoking, witbmgarably deprived Scottish and

English populations might be responsibl&@he psycho-social impacts of de-
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industrialisation were also hypothesised as explama The debate has continued. An
analysis of individual self-reported health in 25%% year olds concluded in 2006 that
poorer health in Scotland compared with Englandcctargely be explained by socio-
economic position alone, defined by housing tenlioeising conditions and car
ownership® An analysis of cause-specific mortality in 20B8wever, proposed that the
higher prevalence of drug use in Scotland compargdEngland contributed 32% of its

overall excess mortalit§’*

Watt's analyses focussed specifically on understanithe higher mortality rates in
Glasgow compared with Edinburgh. A novel perspectvas gained by comparing age-
specific mortality rates between the cities, codiig that in 1979-83 men and women in
Glasgow had mortality rates comparable to men amdewn in Edinburgh their elders by
3.9 and 3.6 years, respectively. It was predittatithese differences would continue to
increase over tim&? Subsequent analyses confirmed that differencagénspecific
mortality rates in both men and women had increaset®89-93, despite larger than
expected absolute falls in cause-specific mortatit@lasgow’”® A number of
explanations was suggested for Glasgow-Edinburgtatity differences but the sense that
life was being lived at a faster rate in more degipopulatiorfS* led to the conclusion
that primary preventive lifecourse perspectivesenereded rather than more secondary
preventive medical interventions. In particularat\suggested that childhood deprivation
needed to be reduced and socio-economic differanddés expectancy should both be

routinely reported and be the subject of Governmemiediatiorf®*
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Further insights into a specific “Glasgow effectivie been obtained from a recent
comparison between health behaviours in Glasgovo#ret European are&sThis found
that while socio-economic deprivation was not digantly worse in Glasgow compared
with other European countries, excessive weeklgtadbconsumption and binge drinking,
and obesity were higher in Glasgow than some etgnivareas of Northern Ireland and
England. Self-reported health was also poorerlasgbw than in comparable areas of

Eastern Northern Ireland, Sweden, Belgium, SpaihGermany.

It is not possible to say whether Glasgow has atgrgrevalence of homelessness than
other cities because case ascertainment methodstactemparable. No comparable
universal database to the Integrated Housing ManageSystem has been identified in
other United Kingdom areas. However, the preseheepopulation of homeless
individuals who experience extremely poor healtly to@ one dimension to the excessive
morbidity and mortality observed in Glasgow. Itynaovide an explanation for observed
clusters of suicides in deprived areas of GlasgfBwlhe cluster moved north from the
Glasgow Springburn area in 1980-2 and 1990-2 tegal Maryhill in 1999 to 2001 (see
Figure 43). The similarity between this clusted &me high prevalence of homeless
accommodation illustrated particularly in Figurarid 4, on pages 42 and 44, respectively,
Is striking and suggests that the 8.4 fold hazatid for intentional self-harm in the

homeless described in Table 13 on page 179 mayarifexplanation.
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Figure 43. The significant cluster of suicides iGlasgow in the 1999 to 2001 period. From Exeter DJ
Boyle PJ.
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Homelessness might therefore be seen as a sensdme of the extreme socio-economic
deprivation experienced in Glasgow, an “eighth DBFPCbeyond conventional measures
of poverty, which record only whether accommodatavercrowdeti(the Carstairs

score) or owner-occupiélf (the Townsend score), not if it is wholly absent.
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8.6 Implications for health improvement

There are several perspectives on how best to weghe poor health of homeless and
deprived people. One is to focus on the deterntenainspecific causes of morbidity and
mortality. This high-risk strategy is appealingaatindividual leve” but as a public
health strategy is paradoxically ineffectiR’8. Moreover, it is simplistic to consider that
the poor health of homeless and deprived populai®the result of their identifiable
health risk behaviours and that reducing smokitaphel consumption and drug use
would eliminate health inequalities. The evidefroen this thesis is that homelessness
raises the risk of death from all causes exceptararand even this may be an artefact of
studying a young population with high competindcsis Homeless people die 12 years
younger than their non-homeless counterparts, ajsp an extreme form of the
accelerated aging in deprived communities desctityed/att?>* The morbidity-adjusted
mortality hazards described in this thesis sugthedthomelessness confers an additional
hazard of death in patients with similar morbiditieGiven their high levels of morbidity,
rates of elective hospital care appear inappragyiddw in the homeless, while high
emergency admission rates suggest under provisipnmary care. In short, public health
strategies that attempt to deal with the healthreeadth care manifestations of deprivation

avoid dealing with the primary pathology, deprivatitself.

The policy response to homelessness in Glasgowdws principally directed at tertiary
prevention, that is, making improvements to honsetesvices and statutory
accommodation. Glasgow Homelessness Partnershiptegy for the Prevention and

Alleviation of Homelessness® outlined the closure of all local authority honesldiostels,
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their “re-provisioning” by temporary furnished #athe creation of new accommodation
for older men with ongoing alcohol problems, angiavements in assessment of health
and social problems when people present to the €igihomeless services. A substantial
investment in specialist health services was aladen To some extent this approach treats
homelessness as mainly being a problem of lackitdlde accommodation, while
acknowledging high prevalences of addictions aheérealth problems. It would be
unfair to suggest that the professionals who workameless services are naive about the
complexity of problems their clients and patierdsdn Nevertheless, much of the
investment in homelessness in Glasgow has beert ahproving the aesthetics of the
homeless temporary accommodation rather than areptieg homelessness occurring in
the first place. Hwang’s systematic review of kealterventions for the homeléss

found evidence that active outreach improved psyohisymptoms and hospitalisations
and reduced substance use amongst drug users.tavoimeentives improved adherence
to tuberculosis testing and treatm&Hht’ However, these remain tertiary preventive
approaches and it seems reasonable to suggestsbhition of homelessness would effect
the greatest improvement in health and a greatbtyab benefit from efficacious health

care interventions.

When homelessness is seen as part of the spectrsmaio-economic inequalities, rather
than an accommodation problem, the appropriataisakifor primary prevention become
more far-reaching, radical and therefore difficaltealise. Wilkinson proposed that
reductions in relative wealth within societies wenportant* and variations in the quality
of social relations were the mechanism by whiclyirsdities affected health? Despite a

consistent body of evidence of their harms, incamegualities have increased in the
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United Kingdom since comparable records began 6118 Between 1996-7 and 2006-7,
income growth was smallest at the bottom of thenme distribution and greatest at the
top. The Gini coefficient of income inequality (ivhich O describes complete equality and
1 describes complete inequality) rose from aba2f th 1979 to about 0.35 in 1997 and
has remained more or less constant to #at&@he overall rise in income and increase in
inequality is reflected in mortality rates. Althgiluoverall mortality rates fell, socio-
economic inequalities in mortality increased in tBuw between 1980 and 208/0. The
greatest increases occurred among younger adelighs by suicide and alcohol and drug-

related causes.

It is beyond the scope of this thesis to propos®aifesto for reducing socio-economic
inequalities in the United Kingdom but it would f@niss not to conclude that the most
effective way of reducing the hazards of homelessmeuld be to reduce overall
inequalities throughout society. At the point ecbming homeless, many individuals
have experienced a lifetime of disadvantage — thay have been born into a homeless

%13 and therefore experienced disrupted and incomptiteatiorf a third have

family
been raised in local authority care or have begison?* experienced long-term
unemployment! or had mental health or addictions problems. @ffikre is a
responsibility to improve early detection and resioh of homelessness, to provide safe
and secure accommodation for those who remain lessiehnd to provide effective and

appropriate health services, the potential to véne psychological and physical effects

that have led to homelessness may be limited.
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8.7 Further analyses

The dataset that was created for this thesis cemgpall hospital admissions and death
records. There is potential for extensive analggspecific diagnostic groups, comparing
the relative effects of deprivation and homelessndiswould be possible to contrast
conditions for which there is evidence that defgroraworsens mortality, such as
cardiovascular diseas&S,with those where the reverse is found, such aasbrancet’
For patients with similar casemix variables, conmgmars might be made of numbers of
hospitalisations, lengths of stay, treatment maealiand death rates. The sample size is
not necessarily powered to detect true effectsnaller sub-groups, however. Poisson
regression could be used to model admission couttig risk groups, as an alternative to
the methods used in this thesis. Poisson regressight complement information on
lengths of stay by indicating not just whether dverall admission rates were higher
among some groups, but also whether multiple adomssvere more common. However,
this methodology assumes that each count — thiadspital admission — occurs
independently of others. In practice, multiple &hons for treatment of a chronic iliness
are associated within individuals. Further stat#dtconsideration would therefore be

required before applying Poisson regression.

The dataset includes link numbers that uniquelptifieindividuals on ISD’s linked
databases. It would be relatively straightforwanéyefore, to obtain updated
hospitalisation and deaths records in the futurhablonger-term risks could be
calculated, particularly for chronic diseases ofidie age such as cardiovascular diseases

and cancers.
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One question that remains is on the extent to whashelessness is a causal factor for, or a
consequence of, ill health. Prospective cohodistihave the potential to answer this
guestion by identifying non-homeless cohorts wihious illnesses and determining the
subsequent risk of becoming homeless comparedmaatiched controls without these
illnesses. Hwang reported lifetime prevalenceatfinatic brain injury of 53% in a cross-
sectional study of homeless adults in Torétftand suggested that it may be possible to
link data from patients in Glasgow with traumatiain injury’*°**?°to homeless records in
the Integrated Housing Management System [persmmamunication]. Other groups of
patients, for example those with alcohol and dmaplems, might similarly be identified

in prospective homeless data.

Prospective cohort methods also offer the potetdiateasure individual, rather than
ecological, socio-economic status and to determimether it remains valid throughout the
follow-up period. As with other studies of “hareach” populations, however, a great
deal of effort is needed to identify individuals evhave no fixed address and may
deliberately attempt to avoid being traced becadisiebt or fear of violence. All but one
prospective cohort study of deaths was identifrea/hich data on homeless status were
available from those who had not died, a smallystadvhich patients were identified by

community psychiatric outreach teams.

Between 2003 and 2008 Glasgow City Council clodkedof &s large homeless hostels for

men and it will close its single female hostel dadter. There has been a concomitant
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increase in alternative accommodation, principaporary furnished flats. A substantial
investment has also been made in specialist heaithces for the homeless. A repeat
study is needed to determine whether these chdrayesbeen associated with
improvements in the health and mortality of home&lesople in Glasgow. A lifecourse
perspective would suggest, as noted in Sectiore®@ve, that the potential for making
significant differences at the point an individhals become homeless is much less than if

preventive interventions had been made earlier.

However, there is an opportunity to evaluate tliectiveness of specialist health services
for the homeless in Glasgow, both in terms of te#ectiveness in providing high quality
services — particularly accessible and acceptahiensioné?! — and their impacts on

subsequent homelessness.
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Chapter 9. Conclusions

This thesis contributes the largest published dodtady of the health of homeless adults
in the United Kingdom and is among the largestmodt comprehensive homeless studies
published internationally. It is unique in usingspital data to infer morbidity, allowing
the effects of homelessness and prevalent morkmlite distinguished. The use of closed
cohorts avoids the limitations of estimating cunivkaincidence using denominators that
may be imprecise, particularly for those of thevatent homeless population. Absolute
risks of hospitalisation and death have been redart favour of standardised ratios used
in most previously published work on the homeleBiis allows more direct comparisons
to be made with risks in other populations. The ofsa matched cohort allowed for
comparisons to be made with socio-economicallyigegdrpopulations and any local area
effects — such as particular hospital admissiorcigsl or death coding preferences —

should be common to both homeless and non-homedéssts.

The health of homeless people, measured througithbsare and deaths, was
consistently poorer than that of the most deprivex-homeless local populations. This
could be partly explained by poorer health at tbietpof becoming homeless but an

estimate has also been made of the additional thafdromelessness itself.

Homeless people continue to be characterised lyl#oi of suitable accommodation.
While accommodation may be one of their most urgeets when they present to a local

authority, it is important that the homeless popafais seen as a manifestation of the most
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severe socio-economic deprivation within the whadlan unequal and inequitable society.
A response that deals only, or mainly, with mangdiamelessness when it occurs will
make little difference to the incidence of homehess and has limited potential to reverse

the cumulative effects of deprivation over a lifecse.

Glasgow probably has the most comprehensive daaiddsomeless individuals that

exists. This provides a unique opportunity to bke &0 describe the incidence of
homelessness. The linked Scottish Morbidity Resyslem also provides an opportunity
to follow individuals’ hospital care and identifgadth records. Together, these routine data
are able to describe the relationships betweerithaatl complex social conditions. It is
important that the Integrated Housing Managemenste®y is maintained and used to
evaluate whether major changes in homeless sgmagsion have had an impact on the

city’s most vulnerable citizens.
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Chapter 11. Appendices

Table 21. DEPCAT of residence on entry to study i2000, non-homeless cohort, by sex with Greater
Glasgow Health Board (GGHB) area 2001 Census populan for comparison.

N=12 625.
DEPCAT
not

group 1 2 3 4 5 6 7 available all
male 268 879 546 1284 737 1700 2687 108 8209

3.3% 10.7% 6.7% 15.6% 9.0% 20.7% 32.7% 1.3% 100.0%
female 115 549 317 792 411 893 1273 66 4416

26% 12.4% 7.2% 17.9% 9.3% 20.2% 28.8% 1.5% 100.0%
TOTAL 383 1428 863 2076 1148 2593 3960 174 12625

30% 11.3% 6.8% 16.4% 0.1% 20.5% 31.4% 1.4% 100.0%
S(%TB 55% 12.3% 9.0% 15.6% 9.6% 18.3% 29.7%
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Table 22. Numbers of deaths and death rate per 10(person-years by DEPCAT in non-homeless

cohort. n=209

DEPCAT

2001 deaths rate
1 4 1.75
2 12 1.50
3 8 1.63
4 21 1.86
5 15 2.39
6 44 3.07
7 105 4.79
TOTAL 209 -
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Table 23. First admission type in each continuouspatient stay by elective (EL), emergency (EM),
transfer (TR) and all hospital admissions by DEPCAT and homelestatus. Rate per 1000
person-years of non-hospitalised observation (andumber in brackets).

cohort n > non- > EM > ELper > TR > cis per
persons inpatient per 1000 1000 per 1000 1000
person-years person-  person-  person-  person-yrs
at risk of yrs yrs yrs
hospitalisation
DEPCAT1 108 2002.1 37.5(75) 64.4 0(0) 101.9(204)
(129)
DEPCAT2 313 7464.6 34.3 (256) 53.2 15(11) 89.0(664)
(397)
DEPCAT3 223 4515.6 35.4 (160) 61.8 0.9(4) 98.1(443)
(279)
DEPCAT4 533 10835.5 35.8 (388) 63.7 1.1(12) 100.6
(690) (1090)
DEPCATS5 332 5984.1 45.0 (269) 67.2 2.0(12) 114.1(683)
(402)
DEPCAT6 788 13496.9 59.6 (805) 78.2 0.7 (10) 138.6
(1056) (1871)
DEPCAT7 1273 20488.4 81.4 70.0 1.8(36) 153.2
(1667) (1435) (3138)
Non-homeless 3570 64787.2 55.9 67.7 1.3(85) 124.9
(3620) (4388) (8093)
Homeless 3536 32189.7 358.4 63.2 5.6 (181) 427.2
(11537) (2034) (13752)
Homeless/non- 6.4 0.9 4.3 3.4
homeless risk
ratio
unknown 2 913.7 1.1(0) 1.1(0) 0 (0) 2.2 (2)
All 7106 97890.5 154.8 65.6 2.7 (266) 223.2
(15157) (6422) (21845)
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Table 24. Risk of emergency hospitalisation. Nun#y of continuous inpatient stays, non-hospitalised
observation time and rate per 1000 person-years YEPCAT/homeless status and sex.

cohort > EM > person-yrs Rate per 1000 Risk ratio
person-yrs

M F M F M F M F
DEPCAT1 50 25 1399.8 6023 357 415 1 1
DEPCAT2 184 72  4587.3 2877.2 40.1 25.0 1.1(0.8-1.6) 0.6(0.4-0.9)
DEPCAT3 114 46  2854.7 1660.8 39.9 27.7 1.1(0.8-1.6) 0.7 (0.4-1.1)
DEPCAT4 237 151 6683.3 41522 355 364 1.0(0.7-1.4) 0.9(0.6-1.4)
DEPCATS 176 93 3832.2 21519 459 432 1.3(0.9-1.8) 1.0(0.7-1.7)
DEPCAT6 530 275 8830.5 4666.4 60.0 589 1.7(1.3-2.3) 1.4(0.9-2.2)
DEPCAT7 1212 455 13854.3 6634.1 875 68.6 24(1.8-3.3) 1.7 (1.1-2.6)
Non-homeless 2503 1117 42042.1 22745.0 59.5 49.1
Homeless 8501 3036 20705.4 11484.3 410.6 264.4 11.5(8.7-15.5)6.4 (4.3-9.9)
unknown 1 0 567.1 346.6 1.8 0 -
All 11004 4153 63314.6 34575.9 173.8 120.1 1.4
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Table 25. Risk of elective hospitalisation. Numbef continuous inpatient stays and rate per 1000

person-years by DEPCAT/homeless status and sex.

cohort > EL > person-yrs Rate per 1000 Risk ratio
person-yrs

M F M F M F M F
DEPCAT1 97 32 1399.8 602.3 69.3 531 1 1
DEPCAT2 246 151 4587.3 2877.2 53.6 525 0.8(0.6-0.9) 1.0(0.7-1.5)
DEPCAT3 189 90 2854.7 1660.8 66.2 54.2 1.0(0.7-1.2) 1.0 (0.7-1.6)
DEPCAT4 400 290 6683.3 4152.2 59.9 69.8 0.9 (0.7-1.1) 1.3 (0.9-2.0)
DEPCATS 255 147 3832.2 21519 66.5 683 1.0(0.8-1.2) 1.3(0.9-2.0)
DEPCAT6 564 492 8830.5 4666.4 63.9 1054 0.9(0.7-1.2) 2.0 (1.4-2.9)
DEPCAT7 905 530 13854.3 6634.1 653 79.9 0.9(0.8-1.2) 1.5(1.1-2.2)
Non- 2656 1732 42042.1 22745.0 63.2 76.1
homeless
Homeless 1054 980 20705.4 11484.3 50.9 85.3 0.7 (0.6-0.9) 1.6 (1.1-2.4)
unknown 1 0 567.1 346.6 1.8 0
All 3710 2712 63314.6 345759 58.6 78.4
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Table 26. Risk of transfer hospitalisation. Numbeof continuous inpatient stays and rate per 1000
person-years by DEPCAT/homeless status and sex.

cohort > TR > cis per 1000 Rate per Risk ratio,
person-yrs 1000 person- M:F
yrs
M F M F M F

DEPCAT1 0 0 1399.8 602.3 0.0 0.0 -
DEPCAT2 7 4 4587.3 28772 15 14 1.1
DEPCAT3 4 0 2854.7 16608 1.4 0.0 -
DEPCAT4 8 4 6683.3 41522 1.2 1.0 1.2
DEPCATS 7 5 3832.2 21519 1.8 2.3 0.8
DEPCAT6 7 3 8830.5 4666.4 0.8 0.6 1.2
DEPCAT7 28 8 13854.3 6634.1 2.0 1.2 1.7
Non-homeless 61 24 42042.1 227450 1.5 1.1 1.4
Homeless 147 34 20705.4 114843 7.1 3.0 2.4
RR 4.9 2.8

unknown 0 0 567.1 346.6 0 0 -
All 208 58 63314.6 345759 3.3 1.7 2.1
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Table 27. Risk of all hospitalisations. Number ofontinuous inpatient stays and rate per 1000 perse
years by DEPCAT/homeless status and sex.

cohort > > cis per 1000 Rate per 1000 Risk ratio
admissions  person-yrs person-yrs
M F M F M F M F
DEPCAT1 147 57 1399.8 602.3 105.0 94.6 1 1
DEPCAT2 437 227 4587.3 2877.2 953 789 09(0.84.1 0.8(0.6-1.1)
DEPCAT3 307 136 2854.7 1660.8 107.5 819 1.0(0.81.3 0.9(0.6-1.2)
DEPCAT4 645 445 6683.3 4152.2 96.5 107.2 0.9(0.84.1 1.1(0.9-1.5)
DEPCATS 438 245 3832.2 21519 1143 1139 1.1(0.91.3 1.2(0.9-1.6)
DEPCAT6 1101 770 8830.5 4666.4 124.7 165.0 1.2(<1.014.4, 1.7 (1.3-2.3)
DEPCAT7 2145 993 13854.3 6634.1 154.8 149.7 15(1.24.8 1.6(1.2-2.1)
Non- 5220 2873 42042.1 227450 1242 126.3
homeless
RR 3.8 2.8
Homeless 9702 4050 20705.4 11484.3 468.6 352.7 4.5(3.85.3 3.7 (2.9-4.9)
unknown 2 0 567.1 346.6 3.5 0
All 14922 6923 63314.6 345759 235.7 200.2
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Table 28. Number and rate of emergency hospital axissions by age and sex. Baseline 18-19 years in
each sex. Male:female rate ratio.

EM Risk time Rate per 1000 Ra_te
person-years ratio

Age M F M F M F
(years)
18-19 408 343 4364.5  3683.9 93.5 931 1.0
20-24 1403 832 11697.8 8146.9 1199 1021 1.2
25-29 1935 736 13358.4 7159.1 1449 1028 1.4
30-34 1537 695 10637.2 5905.0 1445 1177 1.2
35-39 1661 678 8228.4 48685 2019 1393 14
40-44 1169 395 5190.3 2163.8 2252 1826 1.2
45-49 777 167 3049.7 1216.3 2548 1373 1.9
50-54 679 138 2762.6 7152 2458 1929 13
55-59 687 114 1941.8 4516 353.8 2524 14
60-64 332 24 1110.0 123.6 299.1 1942 15
65-69 249 10 507.1 424 4910 2357 2.1
>70 168 21 466.9 995 3598 2111 1.7

TOTAL 11005 4153 63314.6 345759 173.5 1201 1.4
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Table 29. Number and rate of elective hospital adissions by age and sex. Male:female rate ratio.

Number Rate per 1000 Rate
person-years ratio

Age M F M F
(years)

18-19 111 208 254 56.5 0.5
20-24 361 404 309 496 0.6
25-29 498 392 373 548 0.7
30-34 438 501 41.2 848 0.5
35-39 462 444 56.1 912 0.6
40-44 414 290 798 1340 0.6
45-49 303 183 994 1505 0.7
50-54 336 139 121.6 1943 0.6
55-59 317 100 163.3 2214 0.7
60-64 200 31 180.2 250.8 0.7
65-69 139 5 2741 1178 23
>70 132 15 282.7 150.8 1.9
TOTAL 3711 2712 585 784 0.7
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Table 30. Number and rate of transfer hospital adrnissions by age and sex. Male:female rate ratio.

number Rate per 1000 Ra_te
person-years  ratio

Age M F M F
(years)
18-19 8 1.8 1.1 1.7
20-24 28 7 24 09 2.8
25-29 32 14 24 20 1.2
30-34 25 11 24 1.9 1.3
35-39 27 11 33 23 15
40-44 17 5 33 23 14
45-49 24 1 79 038 9.6
50-54 18 2 65 28 2.3
55-59 15 2 77 44 1.7
60-64 5 1 45 81 0.6
65-69 0 11.8 0.0 -
>70 3 0 64 00 -
TOTAL 208 58 33 17 2.0
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Table 31. Number and rate of all types of hospitahdmissions by age and sex. Male:female rate ratio

all Rate per 1000 Rate
person-years ratio
Age M F M F
(years)
18-19 527 555 120.7 150.7 0.8

20-24 1792 1243 1532 1526 1.0
25-29 2465 1142 1845 1595 1.2
30-34 2000 1207 188.0 2044 0.9
35-39 2150 1133 261.3 2327 11
40-44 1600 690 308.3 3189 1.0
45-49 1104 351 3620 2886 1.3
50-54 1033 279 3739 390.1 1.0
55-59 1019 216 5248 4783 1.1

60-64 537 56 483.8 4531 11
65-69 394 15 7769 3535 22
>70 303 36 649.0 3618 1.8

TOTAL 14924 6923 2353 200.2 1.2
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Table 32. First diagnosis in first finished consuént episode of all continuous inpatient stays wher
type of admission is emergency, by DEPCAT/homelessss. Rates per 10 000 person-years out-of-

hospital risk time and numbers in brackets.

Socio-economic circumstances

ICD10

1-2
A — Certain infectious and parasitic diseases 4.2 (4)
B - Certain infectious and parasitic diseases 3.2(3)
C - Neoplasms 20.1 (19)
D — In situ neoplasms 212
E — Endocrine, nutritional and metabolic 3.2(3)
diseases
F — Mental and behavioural disorders 16.9 (16)
G — Diseases of the nervous system 11.6 (11)
H — Diseases of the eye and adnexa 2.1(2)
| — Diseases of the circulatory system 19.0 (18)
J — Diseases of the respiratory system 12.7 (12)
K — Diseases of the digestive system 38.0 (36)
L_ — Diseases of the skin and subcutaneous 8.5(8)
tissue
M — Diseases of the musculoskeletal system 9.5 (9)
and connective tissue
N — Diseases of the genitourinary system 37.0 (35)
O — Pregnancy, childbirth and the puerperium 8.5 (8)
Q — Congenital malformations, deformations 0 (0)

and chromosomal abnormalities

R — Symptoms, signs and abnormal clinical an85.6 (81)
laboratory findings, not elsewhere classified

S — Injury, poisoning and certain other 43.3 (41)

conseqguences of external causes

T - Injury, poisoning and certain other 22.2 (21)

consequences of external causes

Z — Factors influencing health status and 2.1 (2)

contact with health services

ALL 349.6
(331)

35
3.3(7)
4.2 (9)
8.0 (17)
2.3 (5)
14.5 (31)

5.6 (12)
10.3 (22)
1.9 (4)
25.3 (54)
25.3 (54)
48.3 (103)

15.5 (33)

12.7 (127)

19.7 (42)
8.0 (17)
0 (0)

83.9 (179)

58.1 (124)

34.2 (73)

1.9 (4)

382.9
(817)

6-7

7.1 (24)

5.9 (20)
20.3 (69)

4.1 (14)
10.0 (34)

19.4 (66)
12.7 (43)
2.6 (9)
60.9 (207)
58.0 (197)
82.4 (280)

30.9 (105)

19.1 (65)

29.4 (100)
6.5 (22)
0.6 (2)

156.8
(533)

115.9
(394)

81.8 (278)

2.9 (10)

727.4
(2472)

homeless
28.0 (90)
24.5 (79)
10.3 (33)
8.4 (27)
39.1 (126)

193.5 (623)
65.2 (210)
6.8 (22)
267.2 (860)
148.5 (478)

333.3
(1073)

284.9 (917)

128.6 (414)

80.8 (260)
32.9 (106)
0.3 (1)

658.6
(2120)

721.0
(2321)

541.5 (743)

10.6 (34)

3584.1
(11537)

Note that P - Certain conditions originating in ffexinatal period, are not included because all
individuals were aged 18 or over. There wereenorded ICD-10 V, X or Y codes (external

causes of morbidity and mortality).
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Table 33. Risk ratios and 95% confidence interval®or emergency admission rates by socio-economic
circumstances. Baseline in each case is DEPCAT Ada2.

ICD10

Socio-economic circumstances

A — Certain infectious and parasitic
diseases

B - Certain infectious and parasitic
diseases

C - Neoplasms
D — In situ neoplasms

E — Endocrine, nutritional and
metabolic diseases

F — Mental and behavioural disorders
G — Diseases of the nervous system
H — Diseases of the eye and adnexa

| — Diseases of the circulatory system
J — Diseases of the respiratory system
K — Diseases of the digestive system

L — Diseases of the skin and
subcutaneous tissue

M — Diseases of the musculoskeletal
system and connective tissue

N — Diseases of the genitourinary
system

O — Pregnancy, childbirth and the
puerperium

Q — Congenital malformations,
deformations and chromosomal
abnormalities

R — Symptoms, signs and abnormal
clinical and laboratory findings, not
elsewhere classified

S — Injury, poisoning and certain other
conseqguences of external causes

T - Injury, poisoning and certain other
conseqguences of external causes

Z — Factors influencing health status
and contact with health services

ALL

1-2

1

=

N

1

35.0
(331)

3-5

6-7

homeless

0.8 (0.2-3.6) 1.7 (0.6-6.6) 6.6 (2.5-24.8)

1.3 (0.3-7.6)

1.9 (0.6-9.8)

7.7 (2.6-38.4)

0.4 (0.2-0.8) 1.0 (0.6-1.8) 0.5 (0.3-1.0)
1.1 (0.2-11.6) 1.9 (0.4-17.7) 4.0 (1.0-34.5)

4.6 (1.4-23.4) 3.2 (1.0-16.1) 12.4 (4.1-60.7)
1.1 (0.7-2.1) 11.5(7.0-20.2)

0.3 (0.1-0.7)
0.9 (0.4-2.0)
0.9 (0.1-9.8)
1.3 (0.8-2.4)
2.0 (1.1-4.1)
1.3 (0.9-1.9)

1.8 (0.8-4.6)

1.3 (0.6-3.2)

0.5 (0.3-0.9)

0.9 (0.4-2.5)

1.0 (0.8-1.3)

1.3 (0.9-2.0)

1.5 (0.9-2.6)

0.9 (0.1-9.8)

38.3 (817)

1.1 (0.6-2.3)

5.6 (3.1-11.4)

1.3 (0.3-11.9) 3.2 (0.8-28.4)
3.2(2.0-5.5) 14.1(8.8-23.8)
4.6 (2.6-9.0) 11.7 (6.6-22.8)

2.2 (1.5-3.2)

3.7 (1.8-8.7)

2.0 (1.0-4.6)

0.8 (0.5-1.2)

0.8 (0.3-2.0)

1.8 (1.4-2.3)

2.7 (1.9-3.8)

3.7 (2.4-6.1)

8.8 (6.3-12.6)

33.7 (17.0-78.3)

13.5 (7.1-29.8)

2.2 (1.5-3.2)

3.9 (1.9-9.3)

7.7 (6.2-9.7)

16.6 (12.2-23.3)

24.4 (15.9-39.5)

1.4 (0.3-13.1) 5.0 (1.3-43.0)

72.7 (2472)

358.4 (11537)
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Table 34. Selected first diagnoses in first finigdtd consultant episode of all continuous inpatientays
where type of admission is emergency, by DEPCAT/hostessness. Rates per 10,000 person-years out-
of-hospital risk time and numbers in brackets. 20nost common overall diagnoses in rank order, all
head injuries grouped.

Socio-economic circumstances

1-2 3-5 6-7 homeless

S00-09 — Injuries to the head 14.8 22.5 54.7 449.5
RO7 — Pain in throat and chest 22.2 30.5 63.0 194.5
R10 — Abdominal and pelvic pain 30.6 20.6 33.2 182.4
T39 — Poisoning by nonopioid analgesics, antipgseti 5.3 7.0 20.3 115.6
and antirheumatics

F10 — Mental and behavioural disorders due to ise 0 15.8 4.2 17.7 169.6
alcohol

T43 — Poisoning by psychotropic drugs, not elseher 5.3 6.1 13.5 83.6
classified

J44 — Other chronic obstructive pulmonary disease 0.0 2.8 16.5 27.0
R51 - Headache 7.4 7.5 115 20.8
LO3 — Cellulitis 1.1 7.5 10.9 119.3
S82 - Fracture of lower leg, including ankle 2.1 10.3 8.5 22.4
J45 - Asthma 2.1 4.7 11.5 155
T42 — Poisoning by antiepileptic, sedative-hypnotic 11 4.7 10.9 95.1
and antiparkinsonism drugs

LO2 —Cutaneous abscess, furuncle and carbuncle 3.2 2.3 11.2 128.3
K70 — Alcoholic liver disease 0.0 2.3 115 54.4
121 - Acute myocardial infarction 5.3 5.6 7.7 7.5
K92 — Other diseases of digestive system [includes 7.4 2.8 8.5 57.2
haematemesis, melaena, unspec. Gastrointestinal

haemorrhage]

N39 - Other disorders of urinary system 8.5 5.6 6.2 14.6
R55 — Syncope and collapse 5.3 2.8 8.8 50.9
120 - Angina pectoris 3.2 4.7 7.7 33.9
R56 - Convulsions, not elsewhere classified 1.1 2.3 9.4 75.5
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Table 35. Selected first diagnoses in first finightd consultant episode of all continuous inpatientays
where type of admission is emergency, by DEPCAT/hostessness. Risk ratios and 95% confidence
intervals compared with rates in DEPCATs 1 and 2.

Socio-economic circumstances

1-2 3-5 6-7 homeless

S00-09 — Injuries to the head 1 1.5(0.8-3.0) 3.7(2.2-6.9) 30.4(18.1-55.7)
RO7 — Pain in throat and chest 1 1.4(0.8-2.4) 2.8(1.8-4.7) 8.8 (5.7-14.3)
R10 — Abdominal and pelvic pain 1 0.7(0.4-1.1) 1.1(0.7-1.7) 6.0 (4.1-9.0)

T39 — Poisoning by nonopioid
analgesics, antipyretics and
antirheumatics 1 1.3(0.5-4.7) 3.8(1.6-12.2) 21.9 (9.3-67.8)

F10 — Mental and behavioural disorders

due to use of alcohol 1 0.3(0.1-0.7) 1.1(0.6-2.1) 10.7 (6.4-19.3)
LO3 — Cellulitis 1 7.1(1.1-297.7)10.3 (1.7-417.9)112.9 (20.2-4472.0)
T43 — Poisoning by psychotropic drugs,

not elsewhere classified 1 1.2(0.4-41) 2.6(1.0-8.3) 15.8 (6.7-49.1)
J44 — Other chronic obstructive

pulmonary disease - - -
R51 - Headache 1 1.0(0.4-29) 1.6(0.7-4.1) 2.8 (1.3-7.3)
LO2 —Cutaneous abscess, furuncle and

carbuncle 1 0.7 (0.1-4.8) 3.5(1.1-17.9) 40.5(13.8-197.1)
T42 — Poisoning by antiepileptic,

sedative-hypnotic and antiparkinsonism 10.3 (1.7-

drugs 1 4.4(0.6-192.6) 417.9) 90.0 (16.0-3565.9)
S82 - Fracture of lower leg, including

ankle 1 49(1.2-428) 4.0(1.0-34.9) 10.6 (2.8-89.1)
J45 - Asthma 1 2.2(0.5-20.8) 5.4 (1.4-46.4) 7.4 (1.9-62.4)
K92 — Other diseases of digestive

system [includes haematemesis,

melaena, unspec. Gastrointestinal

haemorrhage] 1 0.4(0.1-1.3) 1.2(0.5-3.1) 7.7 (3.7-19.5)
K70 — Alcoholic liver disease 1 - - -
121 - Acute myocardial infarction 1 1.1(0.4-3.9) 1.4(0.6-4.8) 1.4 (0.5-4.7)
N39 - Other disorders of urinary system 1 0.7 (0.3-1.9) 0.7 (0.3-1.9) 1.7 (0.8-4.2)
120 - Angina pectoris 1 1.5(0.4-8.4) 2.4(0.7-12.5) 10.7 (3.6-52.6)
R56 - Convulsions, not elsewhere

classified 1 2.2(0.3-104.9) 8.9 (1.5-362.9) 71.5(12.7-2834.1)
R55 — Syncope and collapse 1 0.5(0.1-2.2) 1.7 (0.6-5.5) 9.6 (4.1-30.1)
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Table 36. First diagnosis in first finished consuént episode of all continuous inpatient stays wher
type of admission is elective, by DEPCAT/homelesss®e Rates per 10 000 person-years out-of-hospital

risk time and numbers in brackets.

Socio-economic circumstances

ICD10
1-2

A — Certain infectious and parasitic disease2.1 (2)
B - Certain infectious and parasitic diseasesl.1 (1)
C - Neoplasms 70.8 (67)
D — In situ neoplasms 25.4 (24)
E — Endocrine, nutritional and metabolic
diseases 7.4 (7)
F — Mental and behavioural disorders 0 (0)
G — Diseases of the nervous system 19.0 18)
H — Diseases of the eye and adnexa 13.7 (13)
| — Diseases of the circulatory system 38.0 (36)
J — Diseases of the respiratory system 27.5 (26)
K — Diseases of the digestive system

89.8 (85)
L — Diseases of the skin and subcutaneous
tissue 20.1 (19)

M — Diseases of the musculoskeletal system
and connective tissue 30.6 (29)

N — Diseases of the genitourinary system
71.8 (68)

O — Pregnancy, childbirth and the puerperium
24.3 (23)

Q — Congenital malformations, deformations

and chromosomal abnormalities 2.1(2)

R — Symptoms, signs and abnormal clinical

and laboratory findings, not elsewhere

classified 48.6 (46)

S — Injury, poisoning and certain other

conseqguences of external causes 2.1(2)

T - Injury, poisoning and certain other

consequences of external causes 2.1(2)

Z — Factors influencing health status and

contact with health services 59.2 (56)
555.6
(526)

35
1.9 (4)
0.5 (1)
76.4 (163)
30.0 (64)

5.2 (11)
1.4 (3)
9.8 (21)
15.9 (34)
48.3 (103)
13.1 (28)
126.6
(270)

27.2 (58)
58.1 (124)
83.4 (178)
22.0 (47)

2.8 (6)

48.3 (103)
8.0 (17)
6.6 (14)
57.2 (122)

642.6
(1371)

6-7
1.8 (6)

2.1 (7)
110.3 (375)
33.0 (112)

16.2 (55)
0.3 (1)
11.2 (38)
22.1 (75)
53.8 (183)
25.3 (86)

125.1 (425)

27.7 (94)

62.4 (212)

81.2 (276)

32.7 (111)

2.1 (7)

57.7 (196)
6.2 (21)
3.2 (11)
58.8 (200)

733.0
(2491)

homeless
4.0 (13)
11.8 (38)
49.4 (159)
44.4 (143)

7.8 (25)
1.2 (4)
4.7 (15)
21.1 (68)
42.2 (136)
18.3 (59)

97.2 (313)

32.3 (104)

40.4 (130)

54.1 (174)

67.1 (216)

4.0 (13)

42.2 (136)
16.5 (53)
9.9 (32)
63.1 (203)

631.9
(2034)

Note that P - Certain conditions originating in geinatal period, are not included

because all individuals were aged 18 or over. r@laere no recorded ICD-10 V, X or Y

codes (external causes of morbidity and mortality).
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Table 37. First diagnosis in first finished consuént episode of all continuous inpatient stays wher
type of admission is elective, by DEPCAT/homelesss®e Risk ratios and 95% confidence intervals

relative to rates in residents of DEPCAT areas 1 ah2.

ICD10

Socio-economic circumstances

1-2
A — Certain infectious and parasitic diseases 1.0
B - Certain infectious and parasitic diseases

1.0
C - Neoplasms 1.0
D — In situ neoplasms 1.0
E — Endocrine, nutritional and metabolic
diseases 1.0
F — Mental and behavioural disorders -
G — Diseases of the nervous system 1.0
H — Diseases of the eye and adnexa 1.0
| — Diseases of the circulatory system 1.0
J — Diseases of the respiratory system 1.0
K — Diseases of the digestive system 1.0
L — Diseases of the skin and subcutaneous
tissue 1.0

M — Diseases of the musculoskeletal system and
connective tissue 1.0

N — Diseases of the genitourinary system
1.0

O — Pregnancy, childbirth and the puerperium
1.0

Q — Congenital malformations, deformations

and chromosomal abnormalities 1.0

R — Symptoms, signs and abnormal clinical and
laboratory findings, not elsewhere classified

1.0
S — Injury, poisoning and certain other
conseqguences of external causes 1.0
T - Injury, poisoning and certain other
consequences of external causes 1.0
Z — Factors influencing health status and
contact with health services 1.0

ALL

35
0.9 (0.1-9.8)

0.4 (>0.01-
34.8)

1.1 (0.8-1.5)
1.2 (0.7-2.0)

0.7 (0.2-2.1)

0.5 (0.3->1.0)
1.2 (0.6-2.4)
1.3 (0.9-1.9)
0.5 (0.3-0.8)
1.4 (1.1-1.8)

1.4 (0.8-2.4)

1.9 (1.3-2.9)

1.2 (0.9-1.6)

0.9 (0.5-1.6)

1.3 (0.2-13.5)

1.0 (0.7-1.4)

3.8 (0.9-33.7)

3.1 (0.7-28.2)

1.0 (0.7-1.4)

6-7

homeless

0.8 (0.1-8.5) 1.9 (0.4-17.4)

1.9 (0.3-87.9)
1.6 (1.2-2.1)
1.3 (0.8-2.1)

2.2 (<1.0-5.7)

0.6 (0.3-1.1)
1.6 (0.9-3.2)
1.4 (0.9-2.1)
0.9 (0.6-1.5)
1.4 (1.1-1.8)

1.4 (0.8-2.4)

2.0 (1.4-3.1)

1.1 (0.9-1.5)

1.3 (0.9-2.2)

11.2 (1.9-
452.9

0.7 (0.5-0.9)
1.8 (1.1-2.8)

1.1 (0.4-2.9)
0.2 (0.1-0.5)
1.5 (0.8-3.0)
1.1 (0.8-1.7)
0.7 (0.4-1.1)
1.1 (0.8-1.4)

1.6 (<1.0-
2.8)

1.3 (0.9-2.0)
0.8 (0.6-
>1.0)

2.8 (1.8-4.5)

1.0 (0.2-9.6) 1.9 (0.4-17.4)

1.2 (0.9-1.7)

0.9 (0.6-1.2)

2.9 (0.7-25.7) 7.8 (2.1-66.0)

1.5 (0.3-14.2) 4.7 (1.2-40.5)

1.0 (0.7-1.4)

1.1 (0.8-1.5)
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Table 38. Selected first diagnoses in first finigdtd consultant episode of all continuous inpatientays
where type of admission is elective, by DEPCAT/honessness. Rates per 10,000 person-years out-of-
hospital risk time. Most common overall diagnoses rank order.

ICD10 Socio-economic circumstances
1-2 3-5 6-7 homeless
004 — Medical abortion 211 19.7 26.2 61.2
Z53 — Persons encountering health services for 158 122 20.0 23.6
specific procedures, not carried out
Z30 — Contraceptive management 169 20.2 135 15.8
R10 — Abdominal and pelvic pain 106 150 124 14.0
C50 — Malignant neoplasm of breast 00 136 174 11.8
184 - Haemorrhoids 15.8 9.8 13.2 8.4
C92 — Myeloid leukaemia 0.0 0.0 221 9.0
K29 — Gastritis and duodenitis 2.1 94 127 10.9
K62 — Other diseases of anus and rectum [incl. 127 141 9.7 7.1
polyp, prolapse, haemorrhage, ulcer]
C18 — Malignant neoplasm of colon 38.0 89 106 0.3
125 — Chronic ischaemic heart disease 5.3 3.7 112 9.0
K52 — Other noninfective gastroenteritis and csliti 85 1038 9.7 4.7
H26 — Other cataract 9.5 4.7 7.1 10.6
N20 — Calculus of kidney and ureter 10.6 9.8 7.9 5.9
K40 — Inguinal hernia 3.2 1038 9.1 5.0
L_72 — Follicular cysts of skin and subcutaneous 5.3 9.8 9.7 4.7
tissue
K21 — Gastro-oesophageal reflux disease 4.2 9.8 7.9 6.5
J34 — Other disorders of nose and nasal sinuses 7.4 3.7 9.4 7.5
I83 — Varicose veins of lower extremities 5.3 8.4 6.8 5.9
N92 — Excessive, frequent and irregular 4.2 8.9 6.2 6.5
menstruation
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Table 39. Selected first diagnoses in first finightd consultant episode of all continuous inpatientays
where type of admission is elective, by DEPCAT/hontessness. Risk ratios and 95% confidence
intervals relative to rates in residents of DEPCATareas 1 and 2. Most common overall diagnoses in

rank order.

ICD10

Socio-economic circumstances

004 — Medical abortion

Z53 — Persons encountering health services
for specific procedures, not carried out

Z30 — Contraceptive management
R10 — Abdominal and pelvic pain
C50 — Malignant neoplasm of breast
184 - Haemorrhoids

C92 — Myeloid leukaemia

K29 — Gastritis and duodenitis

K62 — Other diseases of anus and rectum
[incl. polyp, prolapse, haemorrhage, ulcer]

C18 — Malignant neoplasm of colon

125 — Chronic ischaemic heart disease

K52 — Other noninfective gastroenteritis and
colitis

H26 — Other cataract
N20 — Calculus of kidney and ureter
K40 — Inguinal hernia

L72 — Follicular cysts of skin and
subcutaneous tissue

K21 — Gastro-oesophageal reflux disease

J34 — Other disorders of nose and nasal
sinuses

183 — Varicose veins of lower extremities

N92 — Excessive, frequent and irregular
menstruation

1-2

1.0

1.0
1.0
1.0

1.0

1.0

1.0

1.0
1.0

1.0
1.0
1.0
1.0

1.0
1.0

1.0
1.0

1.0

35
0.9 (0.5-1.7)

0.8 (0.4-1.6)
1.2 (0.7-2.3)
1.4 (0.7-3.2)

0.6 (0.3-1.3)

6-7
1.2 (0.8-2.1)

1.3 (0.7-2.4)
0.8 (0.4-1.5)
1.2 (0.6-2.6)

0.8 (0.5-1.6)

homeless

2.9 (1.8-4.8)

1.5 (0.8-2.8)
0.9 (0.5-1.8)
1.3 (0.7-2.9)

0.5 (0.3-1.1)

4.4 (1.1-39.2) 6.0 (1.6-51.0) 5.1 (1.3-44.2)

1.1 (0.6-2.4)

0.2 (0.1-0.4)
0.7 (0.2-0.8)

1.3 (0.6-3.3)
0.5 (0.2-1.4)
0.9 (0.4-2.2)

1.9 (0.7-6.3)
2.3 (0.8-9.3)

0.5 (0.2-1.6)
1.6 (0.6-5.5)

2.1 (0.7-8.5)

3.4 (>1.0-17.7) 2.9 (0.9-14.7)

0.8 (0.4-1.6) 0.6 (0.3-1.2)

>0.01 (>0.01-

0.3 (0.2-0.5) >0.01)
2.1(0.8-6.9) 1.7 (0.7-5.6)
1.1 (0.5-2.9) 0.6 (0.2-1.5)
0.7 (0.3-1.8) 1.1 (0.5-2.6)
0.8(0.4-1.7) 0.6 (0.2-1.3)
1.6 (0.4-8.4)
1.8 (0.7-6.0) 0.9 (0.3-3.1)
1.9 (0.7-7.4) 1.5(0.5-6.2)
1.3(0.6-3.4) 1.0 (0.4-2.8)
1.3(0.5-4.3) 1.1(0.4-3.8)
1.5 (0.5-5.9) 1.5 (0.5-6.2)
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Table 40. 20 most common operations, position 1y WEPCAT/homeless for emergency admissions

only. Rate per 10 000 person-years for each so@gonomic group.

Socio-economic circumstances

1-2
Other specified operations on unspecified
organ 40.1
Intravenous chemotherapy 3.2
Other specified continuous infusion of
therapeutic substance 13.7
Other specified intravenous injection 11
Drainage of lesion of skin — not elsewhere
classified 3.2
Unspecified continuous infusion of
therapeutic substance 3.2
Primary simple repair of tendon 1.1
Debridement of skin — not elsewhere
classified 21
Insertion of central venous catheter — not
elsewhere classified 0.0
Unspec. diagnostic fibreoptic endo. exam of
upper gastrointestinal tract 0.0
Primary suture of skin — not elsewhere
classified 11
Paracentesis abdominis for ascites 0.0
Insertion of tube drain into pleural cavity 0.0

Primary suture of skin of head or neck — not
elsewhere classified 0.0

Fibreoptic endo. exam. upper g.i. tract &
biopsy lesion upper gastrointestinal tract 1.1

Continuous subcutaneous infusion of insulin 2.1
Other specified subcutaneous injection 0.0
Drainage of perianal abscess 3.2
Unspecified exploration of skin of other site 1.1

Manipulation of fracture of bone — not
elsewhere classified 3.2

3-5

48.3
15.0

10.3
3.7

1.4

3.7
1.9

0.9

0.0

1.9

0.5
0.5
0.9

0.5

0.5
2.8
0.0
1.9
0.9

2.3

6-7

72.4
17.7

16.2
12.4

7.1

10.0
3.2

5.0

15

24

2.6
1.2
3.2

1.8

2.6
2.1
1.2
5.3
0.9

24

homeless

313.1
128.0

86.7
70.5

69.9

45.4
20.8

19.3

15.8

13.0

12.7
14.0
11.2

11.8

8.7
7.5
10.6
3.4
8.4

5.3
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Table 41. 20 most common operations, position 1y WEPCAT/homeless for emergency admissions
only. Risk ratios compared with DEPCATs 1 and 2 ad 95% confidence intervals

Socio-economic circumstances

1-2 3-5 6-7 homeless
Other specified operations on unspecified
organ 1.0 1.2(0.8-1.8) 1.8(1.3-2.6) 7.8 (5.6-11.1)
Intravenous chemotherapy 1.0 4.7(1.5-24.2) 5.6(1.8-27.8) 40.4 (13.7-196.6)
Other specified continuous infusion of
therapeutic substance 1.0 0.8(0.4-1.6) 1.2(0.6-2.4) 6.3 (3.6-12.0)
Other specified intravenous injection 1.0 3.5(0.5-157.5)11.7 (2.0-473.0)66.8 (11.9-2648.3)
Drainage of lesion of skin — not elsewhere
classified 1.0 0.4 (0.1-3.3) 2.2(0.7-11.6) 22.1(7.5-107.8)
Unspecified continuous infusion of
therapeutic substance 1.0 1.2 (0.3-6.9) 3.2(<1.0-16.1) 14.3(4.8-70.2)
Primary simple repair of tendon 1.0 1.8(0.2-87.4) 3.1(0.4-131.9) 19.7 (3.4-789.7)
Debridement of skin — not elsewhere
classified 1.0 0.4(<0.1-6.1) 2.4(0.6-21.1) 9.1 (2.4-77.0)

Insertion of central venous catheter — not
elsewhere classified - - - R

Unspec. diagnostic fibreoptic endo. exam
of upper gastrointestinal tract - - - -

Primary suture of skin — not elsewhere
classified 1.0 0.4(<0.1-34.8) 2.5(0.3-109.9) 12.1(2.0-487.7)

Paracentesis abdominis for ascites - - - -
Insertion of tube drain into pleural cavity - - - -

Primary suture of skin of head or neck —
not elsewhere classified - - - -

Fibreoptic endo. exam. upper g.i. tract &

biopsy lesion 1.0 0.4(<0.1-34.8) 2.5(0.3-109.9) 8.2 (1.4-336.7)
Continuous subcutaneous infusion of

insulin 1.0 1.3(0.2-13.5) 1.0(0.2-9.6) 3.5(0.9-30.8)
Other specified subcutaneous injection - - - -

Drainage of perianal abscess 1.0 0.6 (0.1-4.0) 1.7(0.5-8.9) 1.1 (0.3-6.0)
Unspecified exploration of skin of other

site 1.0 0.9(<0.1-52.4) 0.8(0.1-43.9) 7.9(1.3-325.1)
Manipulation of fracture of bone — not

elsewhere classified 1.0 0.7 (0.1-4.8) 0.7 (0.2-4.3) 1.7 (0.5-8.9)

312



Table 42. 20 most common operations, position 1y WEPCAT/homeless for elective admissions only.
Rate per 10 000 person-years for each socio-econargroup.

Socio-economic circumstances

1-2
Intravenous chemotherapy 56.0
Fibreoptic endo. exam. upper g.i. tract &
biopsy lesion upper g.i. tract 31.7
Unspecified diagnostic endoscopic
examination of bladder 35.9
Dilation of cervix uteri and vacuum asp.
prod. conception from uterus 10.6
Unspec. diagnostic fibreoptic endo. exam. of
upper g.i. tract 8.5
Unspecified diagnostic endo. exam. of large
bowel using fibreoptic sigmoidoscope 14.8
Other specified continuous infusion of
therapeutic substance 3.2
Unspecified diagnostic endoscopic
examination of colon 12.7
Diag. fibreoptic endo exam. of colon &
biopsy of lesion of colon 10.6
Insertion of prostaglandin pessary 6.3
Unspecified excision of lesion of skin 15.8

Insertion of prosthetic replacement for lens 9.5

Transfusion of coagulation factor 0.0
Diag. endo. exam & biopsy lesion lower

bowel using fibreoptic sigmoidoscope 8.5
Insertion of abortifacient pessary - not

elsewhere classified 3.2
Other specified operations on unspecified

organ 4.2
Bilateral vasectomy 10.6

Excision of lesion of skin of head or neck -
not elsewhere classified 4.2

Septoplasty of nose - not elsewhere classified5.3

Attention to central venous catheter 0.0

3-5
57.2

38.0

29.1

7.5

16.4

19.7

29.1

13.6

13.6
7.0
9.8
4.7
0.5

12.2

5.2

52
11.2

8.4
5.6
0.0

6-7
51.8

46.8

31.8

13.2

18.5

17.1

14.1

13.8

14.1
6.2
8.8
7.7
0.9

8.2

5.3

7.7
5.9

7.1
5.0
8.2

homeless
25.8

38.8

11.2

31.1

19.3

8.4

3.7

10.3

5.3
17.7
4.7
10.9
22.7

3.4

9.0

5.9
1.6

3.7
4.3
5.6

313



Table 43. 20 most common operations, position 1y WEPCAT/homeless for elective admissions only.
Risk ratios compared with rates in DEPCATs 1 and 2vith 95% confidence intervals

Socio-economic circumstances

1-2
Intravenous chemotherapy 1.0
Fibreoptic endo. exam. upper g.i. tract &
biopsy lesion upper g.i. tract 1.0

Unspecified diagnostic endoscopic examination

of bladder 1.0
Dilation of cervix uteri and vacuum asp. prod.
conception from uterus 1.0
Unspec. diagnostic fibreoptic endo. exam. of
upper g.i. tract 1.0
Unspecified diagnostic endo. exam. of large

bowel using fibreoptic sigmoidoscope 1.0
Other specified continuous infusion of

therapeutic substance 1.0

Unspecified diagnostic endoscopic examination

of colon 1.0
Diag. fibreoptic endo exam. of colon & biopsy

of lesion of colon 1.0
Insertion of prostaglandin pessary 1.0
Unspecified excision of lesion of skin 1.0
Insertion of prosthetic replacement for lens 1.0
Transfusion of coagulation factor -
Diag. endo. exam & biopsy lesion lower bowel
using fibreoptic sigmoidoscope 1.0
Insertion of abortifacient pessary - not

elsewhere classified 1.0

Other specified operations on unspecified organl.0

Bilateral vasectomy 1.0
Excision of lesion of skin of head or neck - not
elsewhere classified 1.0

Septoplasty of nose - not elsewhere classified 1.0

Attention to central venous catheter -

3-5
1.0 (0.7-1.4)

6-7
0.9 (0.7-1.3) 0.5 (0.3-0.7)

homeless

1.2 (0.8-1.9) 1.5 (<1.0-2.3) 1.2 (0.8-1.9)

0.8 (0.5-1.3)

0.7 (0.3-1.8)

0.9 (0.6-1.3) 0.3 (0.2-0.5)

1.3(0.6-2.8) 2.9 (1.5-6.3)

1.9 (0.9-4.8) 2.2 (>1.0-5.3) 2.3 (1.1-5.5)

1.3 (0.7-2.6)

1.2 (0.6-2.2) 0.6 (0.3-1.2)

9.2 (3.0-45.7) 4.5 (1.4-22.4) 1.2 (0.3-6.5)

1.1 (0.5-2.3)

1.3 (0.6-3.0)
1.1 (0.4-3.5)
0.6 (0.3-1.3)
0.5 (0.2-1.4)

1.4 (0.6-3.7)

1.6 (0.4-9.1)
1.2 (0.4-5.3)

1.1 (0.5-2.5)

2.0 (0.7-8.1)
1.1(0.3-3.9)

1.1 (0.6-2.3) 0.8 (0.4-1.7)

1.3 (0.7-3.0) 0.5 (0.2-1.2)
1.0 (0.4-3.0) 2.8 (1.2-7.9)
0.6 (0.3-1.1) 0.3 (0.1-0.6)
0.8 (0.4-2.0) 1.1 (0.5-2.7)

1.0 (0.4-2.5) 0.4 (0.1-1.2)

2.8 (0.9-
1.7 (0.5-8.9) 14.6)

1.8 (0.6-7.1) 1.4 (0.5-5.6)

0.1 (>0.01-

0.6 (0.2-1.3) 0.5)

1.7 (0.6-6.6) 0.9 (0.3-3.8)
0.9 (0.3-3.3) 0.8 (0.3-2.9)
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Table 44. Death rates in the homeless cohort pef@ 000 person-years for ages 18-64 only. Numbers
in brackets. 436 of 457 deaths.

Age (years)

sex 18-24 25-44 45-64
male 1017.7 (54) 1696.4 (209) 3254.4 (93)
female  420.5(17) 773.5(51) 1450.3 (12)
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Soundexing

The exact algorithm is as follows:

1. Retain the first letter of the string
2. Remove all occurrences of the following letterdesa it is the first letter: a, e, h, i,
o,u,w,y

3. Assign numbers to the remaining letters (afteffitist) as follows:

o b,fpv=1

o ¢0j,kaqg,s x,z=2
o d, t=3

o I=4

o mn=5

o r=6

4. If two or more letters with the same number weli@a@eht in the original name
(before step 1), or adjacent except for any inteinggh and w (American census
only), then omit all but the first.

5. Return the first four characters, right-paddingwaeroes if there are fewer than

four.

Using this algorithm, both "Robert" and "Ruperttura the same string "R163" while
"Rubin" yields "R150".

New York State Identification and Intelligence Systm

1. Translate first characters of name: MAEMCC, KN — NN, K —- C, PH— FF,
PF— FF, SCH— SSS

2. Translate last characters of name:BEY, IE — Y, DT, RT, RD, NT, ND— D
3. First character of key = first character of name.

4. Translate remaining characters by following rulestementing by one character

each time:
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5.

6.

7.

EV - AFelse A, E, 1,0, U- A

Q—-G,Z—-S, M—> N

KN — N else K— C

SCH— SSS, PH- FF

H — If previous or next is nonvowel, previous.

W — If previous is vowel, previous.

Add current to key if current is not same as tis¢ k&y character.

If last character is S, remove it.
If last characters are AY, replace with Y.

If last character is A, remove it.
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