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Factors contributing to frequent attendance
to the emergency department of a remote
Northern Territory hospital
atherine Hospital services a
 Abstract

very large (340 000 km2) and
Objectives: To determine the clinical and environmental variables
associated with frequent presentations by adult patients to a remote
Australian hospital emergency department (ED) for reasons other than
chronic health conditions.

Design: Unmatched caseecontrol study of all adult patients attending
Katherine Hospital ED between 1 January and 31 December 2012.

Participants: Cases were defined as frequent attenders (FAs) without a
chronic health condition who presented to the ED six or more times
during the 12-month period. A single presentation was randomly selected
for data collection. Controls were patients who presented on only one
occasion.

Outcome measures: Basic demographic data were collected,
including clinical outcomes, Indigenous status, living arrangements, and
whether alcohol and violence contributed to the presentation.
Environmental variables were extracted from the Bureau of Meteorology
database and mapped to each presentation.

Results: FAs were much more likely to be homeless (odds ratio [OR],
16.4; P<0.001) and to be Aboriginal (OR, 2.16; P<0.001); alcohol as a
contributing factor was also more likely (OR, 2.77; P¼0.001). FAs were
more likely to present in hotter, wetter weather, although the association
was statistically weak. Clinical presentations by cases and controls were
similar; the annual death rates for both groups were high (3.6% and 1.5%,
respectively).

Conclusions: There was a strong association between FA and Aboriginal
status, homelessness and the involvement of alcohol, but alcohol wasmore
likely to contribute to presentation by non-Aboriginal FAs who had stable
living conditions. FAs and non-FAs had similar needs for emergencymedical
care, with strikingly higher death rates than the national average in both
groups. As a result of this study, Katherine Hospital has initiated a Frequent
Attender Pathway that automatically triggers a dedicated ED service for
those at greatest clinical risk. Homelessness is a serious problem in the
Northern Territory, and is associated with poor health outcomes.
remote tropical region in
northern Australia. The population
of the region (20 000 people, 51% of
whom are Aboriginal) is centred
on the town of Katherine, 320 km
southeast of Darwin.

As with all hospitals, frequent at-
tenders (FAs) to the emergency
department (ED) represent a signifi-
cant proportion of the acute care
workload. Local and international
medical literature has defined FAs as
patients who present to an ED be-
tween four and six times within a
year;1,2 associations with homeless-
ness, poverty, alcohol misuse and
chronic illness have been docu-
mented.3-7 This literature, however,
is predominantly focused on urban
and non-tropical environments, and
problems specific to northern
Australian hospitals have not been
investigated.

Severe and chronic homelessness is a
major problem for Aboriginal peo-
ple in the Northern Territory. It is
closely coupled with social de-
terminants of health and compli-
cated by the harsh and remote
environment. More than 7% of
Aboriginal people in the region are
considered homeless, a rate that is
about 15 times the national average.8

Services for homeless people in the
region are limited, in terms of both
crisis and longer term accommoda-
tion, as well as with regard to access
to food and hygiene facilities.

There is evidence that ED-based
social interventions for FAs and
homeless people, includingproviding
housing and case management,
reduce the number of presentations
to EDs.9-11 Australian research sug-
gests that providing specific non-
emergency interventions targeted at
FAs can reduce the burden of over-
crowding for EDs.12
We aimed to identify factors, unre-
lated to chronic health problems, that
contribute to frequent presentation to
Katherine Hospital, which serves a
young Aboriginal population with
very high rates of homelessness, sig-
nificant burdens of disease associated
with poverty and poor housing, and
limitedaccess to services thatprovide
safe housing.

Methods

Study design and setting
We performed a non-matched casee
control study that included all adult
MJA 204 (3)
patients who presented to Katherine
Hospital ED between 1 January and
31 December 2012. During this
period, a total of 8340 people were
seen in 14 895 separate ED pre-
sentations. Ethics approval for the
study was granted by the Human
Research Ethics Committee of the
Menzies School of Health Research
(reference, 2013-2096).
Selection of cases and controls
The required case sample size for the
study was calculated as being 137
patients; this was adequate to detect
an effect size yielding an odds ratio
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(OR) of at least 2.0 with a¼ 0.05 and
a power of 0.8.

The electronic patient database
(Caresys) was used to identify all
patients presenting to the ED during
2012. Cases were defined as those
with six or more presentations dur-
ing that period. A single presentation
episode was randomly selected from
all the presentations by an FA, and
clinical and non-clinical data were
extracted from the hospital electronic
records for that single presentation.

The study excluded those with
chronic health problems associated
with a predictable need for multiple
presentations. Exclusion criteria
included patients needing perito-
neal or haemodialysis, ambulatory
care (including wound dressings,
follow-up of test results, medication
administration, and device manage-
ment), obstetric patients, and those
with chronic severe health conditions
resulting in end-stage renal, hepatic,
cardiac, respiratory or endocrine
dysfunction or active malignancy.

We restricted our sample to residents
of the NT to reduce a possible bias in
the control population (high fre-
quency of tourists during the dry
season). As our focus was the adult
population, we also excluded
patients under the age of 18 years.

Unmatched controls were randomly
selected (1:1) from the 5376 in-
dividuals who presented to the
Katherine Hospital ED only once
during the study period andwho did
not meet the exclusion criteria. Con-
trols were not matched to cases, as
we aimed to compare all differences
in environmental, demographic and
social variables between the two
groups.
Ascertainment of risk
factors and exposures
Patient data collected included age,
sex, Indigenous status, alcohol intake
and violence relevant to the pre-
sentation, triage score, discharge
destination (admitted to ward or dis-
charged from ED), and medical
diagnosis (International Statistical
Classification of Diseases, 10th
revision, Australian modification
[ICD-10-AM] categories). Records
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were linked with hospital mortality
data, which were available to
January 2015.

Living arrangements were classified
as residential, homeless, or out-of-
town; the last category included
people visiting Katherine, predomi-
nantly from remote communities in
the region, but also visitors from
other NT towns.

Historical weather data were ob-
tained from the Australian Bureau of
Meteorology: rainfall (mm) on the
day of presentation, and during the
preceding 7 and 30 days, and mini-
mum and maximum temperatures
on the day of presentation. For anal-
ysis, the data were coded as dichot-
omousvariables: rainyday (yes vno),
minimum temperature under 12�C
(yes v no) and maximum tempera-
ture over 38�C (yes v no).
Analysis
We performed our analysis with
Stata 13.0 (StataCorp). We used
simple unpaired two-sided t tests
(continuous data) and c2 tests (cate-
gorical data) to compare differences
in exposures for the case and control
groups. Fisher exact tests were used
to compare triage categorisation in
the two groups. Statistical signifi-
cance was defined as P< 0.05. We
performed individual, unadjusted
logistic regression analyses of each
social and weather variable to
assess the association between each
exposure and subsequent admission
to hospital and the likelihood of
frequent presentation to the Kather-
ine Hospital ED. Interactions be-
tween individual variables were
tested by regression analysis.

A backwards stepwise logistic
regression model was used to iden-
tify factors that predicted frequent
presentation to the Katherine Hospi-
tal ED; the individual significance of
each variable to be included in the
model was set at P< 0.20.
Results

A total of 227 individuals were clas-
sified as FAs; they made 1948 ED
presentations, or 13% of all ED pre-
sentations for the year. Ninety FAs
met our exclusion criteria, leaving
137 cases for the study. The number
of presentations by each FA during
the 12months ranged between six (47
patients) and 27 (1 patient), with the
distribution skewed to the lower end
of the distribution. A total of 137 FA
cases and 136 controls were included
in the study.

The age and sex characteristics of the
FAs and controls were similar
(Box 1). There was a statistically sig-
nificant difference between groups in
terms of homelessness (OR, 16.44;
P< 0.001) and unstable living condi-
tions (homeless or out-of-town)
(OR, 3.02; P< 0.001). The proportion
of individuals who identified as
Aboriginal also differed between the
two groups (OR, 2.16; P< 0.001), as
did the proportion of presentations
in which alcohol use was involved
(OR, 2.77, P¼ 0.001). Although pre-
sentations by 15.3% of FAs involved
violence, comparedwith 10.1% in the
control group, this differencewas not
statistically significant (P¼ 0.189).

The type of clinical presentation as
defined by the presenting complaint
was somewhat heterogeneous, with
different patterns for FAs and con-
trols (Box 2). Triage classificationwas
statistically different between the
two groups (P¼ 0.004). While there
were more category 1 presentations
by controls (nine controls v one case),
there were also more category 4 pre-
sentations (94 controls v 79 cases);
there were more category 3 pre-
sentations by FA compared to con-
trols (41 cases v 23 controls) (Box 1).
Two-year mortality in the case
group was 7.3% (ten deaths) and
2.8% (four deaths) in the control
group; this difference was not statis-
tically significant (P¼ 0.094).

FAsweremore likely than controls to
be admitted to hospital as a result of
their presentation, although the dif-
ference was not statistically signifi-
cant (OR, 1.63; P¼ 0.09). Aboriginal
people (P¼ 0.004) and those who
were homeless or had insecure
housing (P¼ 0.04) were significantly
more likely to be admitted. Therewas
no association between admission
status and cold weather, but patients
in both groups were more likely to
be admitted during hot weather



1 Demographic and clinical characteristics of the cases (frequent presenters) and controls

Frequent attenders Controls P

Number of patients 137 136

Age, years 42.9 (SD, 15.2) 40.8 (SD, 16.7) 0.295

Sex (female) 57.7% 52.2% 0.272

Aboriginal 70.8% 53.0% <0.001

Living arrangements

Unstable (homeless or out-of-town) 48.1% 23.7% <0.001

Homeless 19.7% 1.4% <0.001

Alcohol as contributing factor 25.6% 10.8% 0.001

Violence as contributing factor 15.3% 10.1% 0.189

Triage category

1 1 9 0.004

2 7 7

3 41 23

4 79 94

5 9 3

Mortality at 2 years 7.3% 2.9% 0.094

SD ¼ standard deviation. u
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(P¼ 0.007). There was no difference
between groups with respect to tem-
perature or rainfall on the day of
attendance.

The results of unadjusted logistic
regression analysis of social variables
were consistent with these findings.
Alcohol was more likely to be
2 Presentation diagnoses for 137 fre

Presentation diagnosis

Cardiology (chest pain, arrhythmia)

Endocrinology (diabetes)

Ear/nose/throat and eye (eye injury or sym

Gastrointestinal (diarrhoea/vomiting, panc
hepatitis)

Infection (undifferentiated infection, cellulit

Neurology (stroke, dizziness, headache, sei

Pain (as predominant complaint; diagnosis

Psychiatric (not including intoxication)

Respiratory (asthma, chest infection, short

Surgical (appendicitis, abscess, foreign bod

Trauma and assault

Urological or renal (urinary tract infection,

Wound

Alcohol intoxication (as the sole reason fo

Other (social reasons, medical certificates,
involved in presentations by FAs
(OR, 2.84; P¼ 0.002); FAs were more
likely to identify as Aboriginal (OR,
3.93; P< 0.001), and to be homeless
(OR, 20.4; P< 0.001) or from out of
town (OR, 1.95; P¼ 0.019). There
were no statistically significant dif-
ferences between cases and controls
for age, sex or the involvement of
quent attenders and 136 controls

ptom, tonsillitis, otitis externa or interna)

reatitis, gastrointestinal bleed, gastroenteritis,

is)

zure: including in contact of alcohol)

unclear)

ness of breath)

y; not eye)

pyelonephritis, renal calculi, retention)

r presentation)

other non-medical reasons)
violence. Unadjusted logistic regres-
sion analysis of annual weather var-
iables (baseline: August, in the dry
season) indicated that presentations
by FAs were particularly frequent in
February (OR, 6.07; P¼ 0.012).
Frequent presentation was more
likely during the hot and wet season
and on rainy days, but neither
Frequent attenders Controls

9 9

1 0

7 10

7 5

10 8

10 7

30 39

3 0

19 12

1 2

9 13

2 5

12 5

7 4

10 17
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3 Odds ratio for presentation to the emergency department of
Katherine Hospital by frequent attenders, by month, compared
with monthly rainfall data*

*Reference month for odds ratios is August. u

4 Odds ratio for presentation to the emergency department of
Katherine Hospital by frequent attenders, by month, compared
with monthly temperature data*
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association was statistically signifi-
cant (Box 3, Box 4).

There were no statistically significant
interactions between the number of
rainy days, homelessness, Indige-
nous status, and alcohol involved in
presentation with respect to frequent
presentation. Compared with FAs
who had secure housing, FAs who
were homeless presented more
frequently on a rainy day (OR, 31.7;
P¼ 0.001) than did those who were
from out of town (OR, 2.3; P¼ 0.009),
although no statistically significant
interactionbetween the twovariables
was identified. For FAs therewere no
statistically significant interactions
between rainy day and Indigenous
status, rainy day and alcohol
contributing to presentation, Indige-
nous status and alcohol, or home-
lessness and alcohol.

Backwards stepwise logistic regres-
sion indicated that the following
variables predicted frequent presen-
tation: Aboriginal status, alcohol use
as contributing factor, homelessness,
and rainfall on the day of presenta-
tion (pseudo-R2¼ 0.18; P<0.001)
(Box 5). When tested independently,
alcohol use was positively associated
with frequent presentation (OR, 2.84;
P¼ 0.002); however, in the regres-
sion model this association was
attenuated by the joint inclusion of
alcohol and Aboriginal status (OR,
1.54; P¼ 0.238), joint inclusion of
alcohol and homelessness (OR,
1.05; P¼ 0.92); the association was
reversed when homelessness and
Aboriginal statuswere both included
(OR, 0.47; P¼ 0.155). None of these
findingswere statistically significant.
*Reference month for odds ratios is August. u
Discussion

This is the first robustly designed
caseecontrol study to have clearly
defined a group of FAs to a hospital
EDwithout a unifying clinical reason
for their frequent presentations.
For each FA, we randomly selected
a single instance from their pre-
sentations over a 12-month period,
and compared their clinical and non-
clinical variables with those of a
control group. This rigorous study
design minimised the possibility of
confounding and bias, and provided
MJA 204 (3) j 15 February 2016



5 Backwards stepwise logistic regression of frequent presenters to the
emergency department of Katherine Hospital

Presentation characteristics Odds ratio (95% CI) P

Aboriginal 2.06 (1.41e2.84) <0.001

Alcohol involved in presentation 0.46 (0.16e1.34) 0.154

Homeless 14.17 (2.98e67.43) 0.001

Rain on day 1.55 (0.78e3.07) 0.212

Constant 0.37 (0.23e0.58) 0.001

Model: Frequent attender¼0.37 þ 2.01(Aboriginal) þ 0.46(alcohol) þ 14.17(homeless) þ
1.55(rain on day). Model statistics: likelihood ratio (c2[4]¼50.51; overall probability, P<0.001;
pseudo-R2¼0.18. u

Research
clear insights into reasons for
frequent presentations to the hospi-
tal by certain individuals. It is also
the first study to examine the
problems associated with FAs in a
tropical Australian region with a
large Aboriginal population.

Our study identified a very strong
association between frequent ED
attendance and each of homelessness
and Aboriginal identity, and also a
strong association with alcohol (but
not violence) as a contributor to the
presentation. It is not surprising
that being Aboriginal was predictive
of frequent presentation, as this
group is overwhelmingly affected by
homelessness, an association clearly
identified as a predictor of frequent
attendance by previous studies.2-8

Our results also confirm that pre-
sentations by FAs are for genuine
acute clinical reasons; although the
pattern of triage categories differed
between the case and control groups,
diagnoses at presentation and rates
of admission to hospitalwere similar.
FAs present to ED with genuine
clinical needs.

Alcohol is a significant contributor to
morbidity andmortality among FAs.
However, the effect of the role of
alcohol in contributing to the pre-
sentation disappeared when both
homelessness and Aboriginal status
were included in the regression
analysismodel. This implies that FAs
presenting to the ED who are neither
Aboriginal nor homeless may have a
higher burden of alcohol-related
harm than Aboriginal or homeless
FAs, who undoubtedly also suffer
alcohol-related harm. Further statis-
tical exploration of this phenomenon
revealed that the change in the shape
of association with frequent atten-
dance was mainly explained by the
interaction between alcohol use and
homelessness.

The predictive value of weather is
more complex. The tropical weather
of the Top End of the NT is extreme:
the build-up season from October to
December, characterised by very hot
and humid weather; monsoonal
rains from January to March; and the
dry season from April to September.

Logistic regression analysis indicated
that the effect of the only weather
variable predictive of frequent pre-
sentation (rain)was onlyweak. There
was a statistically significant spike
in presentations by FAs during
February, a particularly hot and wet
time of the year. It is possible that
such weather leads to homeless peo-
ple attending hospital for shelter,
although studies from non-tropical
areas have not found such an associ-
ation.13 It is more likely, particularly
given that admission rates for both
cases and controls were higher dur-
ing hotter months, that tropical
weather contributes to acute illness
that leads to presentation, consistent
with local and international research
in whole populations.14,15

FAs were responsible for 13% of all
ED presentations to this hospital. As
these presentations were for genuine
emergency medical care, the reasons
for an annual death rate among FAs
not meeting the exclusion criteria for
our study that was 6.8 times as high
as the national average16 need to be
understood. Although the difference
betweenmortality rates for cases and
controls in our small study did not
achieve statistical significance, it is
likely that FAs have higher age-
adjusted mortality rates. Further
research is needed to confirm this,
and interventions that target the root
causes of poor health outcomes for
FAs should be offered and evaluated.
This includes hospitals recognising
the unmet needs of FAs, ensuring
that treatable medical problems are
diagnosed, and mitigating social
and other risks during presentation
to an ED.

As a result of our study, Katherine
Hospital is instituting a targeted
intervention for FAs. Patients pre-
senting to the ED on more than five
occasions in the past year will trigger
a Frequent Presenter Pathway, with
pre-discharge review by an FA team,
in which social, medical, and drug
and alcohol problems will be identi-
fied and addressed.

Limitations to our study include the
fact that there were only small
numbers of FAs at this hospital,
limiting the capacity to detect statis-
tically significant interactions be-
tween the analysed characteristics.
This study also excluded FAs with
chronic health conditions, whose
clinical presentations and outcomes
are probably different but no less
valid than those of the patients in this
study. This study did not examine all
the variables likely to contribute to
frequent attendance, including social
and cultural variables (such as events
causing remote residents to visit
town), access to motor vehicles,
financial influences (such as welfare
and royalty payments), and environ-
mental variables other than weather
(such as bushfire smoke). Clinical
data were collected from the patients’
electronic records, and these may not
have been complete. True rates of
homelessness have probably been
under-estimated in this study, as
our estimate is based on hospital data
that do not include definitions of
overcrowded housing and other fac-
tors contributing to accommodation
instability.

Homelessness in the NT is often
referred to as “long-grassing”. This
term subtly implies that homeless-
ness is a cultural or lifestyle choice,
but there is really no choice involved
MJA 204 (3) j 15 February 2016 111.e5
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in the situations in which these
people find themselves. The term
suggests that homelessness is a
contemporary cultural norm for
Aboriginal people in the NT. There
are a core group of chronically
homeless people in fringe-dwelling
communities with poor access to
services. Many remote Aboriginal
people visiting town for social and
other needs find themselves tempo-
rarily homeless. Adding to this com-
plex situation in other parts of
northern Australia is a push to
defund and effectively close remote
MJA 204 (3) j 15 February 2016
Aboriginal communities, actions
that could acutely worsen the situa-
tion. The core problem is a lack of
housing and accommodation options
for rural and remote Aboriginal
people.

For towns where homelessness and
alcohol misuse are as pervasive as in
the Katherine region, there is an
ongoing need to redress the root
problemsby implementing evidence-
based alcohol harm minimisation
strategies,17 establishing innovative
facilities for homeless people that
deliver the necessary hygiene and
basic environmental protection, and
providing greater access to appro-
priate accommodation. Such mea-
sures could reduce the burden of
acute presentations to local hospitals,
and improve their dignity, so that
homeless Aboriginal people may
possibly begin to heal.
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