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Abstract

Background Potentially preventable hospitalisations of ear, nose, and throat conditions in the Murray Primary Health
Network region have been found to be higher than the state average of Victoria, Australia. This study aimed to exam-
ine the association between selected patient-level characteristics and the likelihood of residing in a Murray PHN
postcode with higher than expected numbers of potentially preventable ENT hospitalisations.

Methods Unit record hospital separation data were obtained from the Victorian Admitted Episodes Dataset.
Postcodes were classified as having higher than expected numbers of potentially preventable hospitalisations

across three subgroups of ENT using indirect standardisation techniques. Differences between patients from ‘higher
than expected’postcodes and ‘other’ postcodes with respect to the distribution of demographic and other patient
characteristics were determined using chi-squared tests for each ENT subgroup. The results were confirmed by logistic
regression analyses using resident of a postcode with higher than expected hospitalisations as the outcome variable.

Results Of the 169 postcodes located in the catchment area, 15 were identified as having higher than expected
numbers of upper respiratory tract infection hospitalisations, 14 were identified for acute tonsillitis, and 12 were iden-
tified for otitis media. Patients from postcodes with ‘higher than expected’ hospitalisations for these conditions were
more likely than others to be aged between 0 and 9 years, Indigenous, or from a culturally and linguistically diverse
background.

Conclusion Further investigation of the identified postcodes is warranted to determine access to and utilisation
of primary healthcare services in the management of PPH ENT conditions in the region.

Keywords Ear, Nose, Throat, ENT, Descriptive analysis, Potentially preventable hospitalisations, PPH, Quantitative
study

Background

The Perils of Place report by the Grattan Institute identi-
fied four locations in regional Victoria, Australia, as hot-
spots for Ear, Nose, and Throat (ENT) conditions [1], in
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decade [1]. Two of these locations are based in the Mur-
ray Primary Health Network (Murray PHN) region.

PPH are conditions for which hospitalisation is consid-
ered to be avoidable through preventive care and early
disease management, usually delivered in the primary
health care setting [2—4]. PPH place unnecessary burden
on emergency departments and exacerbate public health
care costs [5, 6]. From 2016-2017, there were 715 000
PPH admissions in Australia, representing approximately
8.4% of all public hospital inpatient activity [7]. PPH are
an indication of access to and effectiveness of primary
health care services and are of interest to health service
providers and public health research, as they characterise
the incidence of avoidable morbidity, providing an evi-
dence-based understanding from which targeted inter-
ventions can be developed [2, 8].

ENT-related problems comprise of up to one quarter of
adult consultations in the primary care setting, and half
of paediatric consultations [9]. Additionally, ENT pres-
entations account for one quarter of first recorded diag-
nosis in emergency departments [9]. There are five broad
ENT categories for which hospitalisation is considered
to be potentially preventable. These are classified in the
Australia’s National Healthcare Agreement and include
suppurative and unspecified otitis media, acute pharyn-
gitis, acute tonsillitis, acute upper respiratory infections
of multiple and unspecified sites, and chronic pharyngi-
tis [2]. These conditions are considered to be manageable
through timely treatment in primary care [2].

The Perils of Place report recommends place-based
interventions to target hotspots, warranting further
investigation within the Murray PHN region to under-
stand the PPH ENT conditions, and at-risk population
groups. This study aimed to examine the association
between patient characteristics and PPH for ENT con-
ditions from 2015 to 2020 in the Murray PHN region.
More specifically, this paper aims to identify the clinically
meaningful ENT subgroups of PPH, map the identified
postcodes of significance for potentially preventable ENT
hospitalisations, and identify the compounding selected
patient characteristics of the PPH for ENT conditions.

Methods

Data sources

Unit record hospital separation data were obtained from
the Victorian Admitted Episodes Dataset (VAED) for the
calendar years of 2015 to 2020. This dataset was created
and provided by the Victorian Agency of Health Informa-
tion (VAHI). The VAED is a minimum dataset contain-
ing demographic, clinical and administrative data for all
admitted episodes of care occurring in every Victorian
acute hospital (both public and private) [10]. Clinical
data are stored as ICD-10-AM codes in 40 diagnosis and
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procedure fields. Records were selected if the primary
diagnosis field indicated an ENT condition and the post-
code field indicated the patient’s usual place of residence
was within the Murray PHN catchment. The relevant
ICD-10-AM codes for ENT conditions were J02, J03,
JO6, J312 and H66, as defined by the National Healthcare
Agreement: PI 18-Selected PPH, 2021 [2]. The postcodes
that comprise the Murray PHN catchment were obtained
from the Australian Bureau of Statistics (ABS) [11].

Individual ICD-10-AM codes that comprise the
ENT PPH definition used in the National Healthcare
Agreement were categorised into clinically meaning-
ful subgroups on the basis of clinical information in the
description that accompanies each code, as follows: acute
suppurative otitis media, other chronic suppurative oti-
tis media, suppurative otitis media unspecified, and
otitis media unspecified were grouped as otitis media;
streptococcal pharyngitis, acute pharyngitis dt oth spec
organisms, acute pharyngitis unspecified, acute laryn-
gopharyngitis, other acute URTI of multiple sites, acute
URTT unspecified, and chronic pharyngitis were grouped
as upper respiratory tract infections; and streptococcal
tonsillitis, acute tonsillitis dt oth spec organisms, and
acute tonsillitis unspecified were grouped as acute ton-
sillitis. Each postcode in the Murray PHN was classified
as having a significantly higher than expected number
of hospital presentations or not for each ENT subgroup
using the indirect standardisation technique (Additional
file 2). Estimated resident population figures for each
postcode by age group (0-4, 5-9,10-14...85+) for the
year 2020 were obtained from the Australian Bureau of
Statistics [11]. Age-specific rates for Murray PHN were
used as the standard and Chi-squared based approxima-
tion techniques were used to calculate 95% confidence
intervals (Cls). A postcode with a lower CI of greater
than one was considered to have a hospitalisation rate
‘higher than expected’ compared to the average for the
Murray PHN.

Variables

Each hospital record was classified according to whether
the presenting patient resided in a postcode with ‘higher
than expected’ hospitalisations for the corresponding
ENT subgroup, as defined above. Other variables avail-
able for analysis at the individual level were age (grouped
into three categories, 0-9, 10-19, and 20+ years old), sex
and Indigenous status of the patient, whether the patient
required an interpreter, whether the patient mainly spoke
a language other than English (LOTE) at home, whether
the patient was presenting for emergency or elective rea-
sons, whether the patient was admitted as a public or pri-
vate patient, and whether the patient was subsequently
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transferred to another hospital at the conclusion of that
care episode.

Statistical analysis
Differences between patients from ‘higher than expected’
postcodes and ‘other’ postcodes with respect to the dis-
tribution of demographic and other patient-level char-
acteristics were determined using chi-squared tests for
each ENT subgroup. The results were confirmed by logis-
tic regression analyses using resident of a postcode with
higher than expected hospitalisations as the outcome
variable. Two approaches were explored for each ENT
subgroup. The first examined the bivariate relationship
between resident of a ‘higher than expected’ postcode
and each patient characteristic separately. The second
examined the multivariate relationship between resi-
dent of a ‘higher than expected’ postcode and all patient
characteristics simultaneously. Analyses were completed
using a combination of Microsoft Excel and Stata 17.
Ethics approval was granted by the La Trobe Univer-
sity Human Ethics Committee (ethics approval number
HEC19064). The institutional review board of La Trobe
University (La Trobe University Human Ethics Com-
mittee—certified code EC00226) provided a waiver
of informed consent. All methods were carried out in
accordance with the Declaration of Helsinki.

Results

Clinically meaningful subgroups of ENT PPHs

There were 4816 hospital separations in the Murray PHN
between 2015 and 2020 with a primary diagnosis of ENT
as defined by the PPH framework in the National Health
Agreement. These could be classified into three clinically
meaningful subgroups as follows: upper respiratory tract
infections (URTT) (2328 separations, or 48.3%), acute ton-
sillitis (AT) (1832 separations, or 38.0%) and otitis media
(OM) (656 separations, or 13.6%). Within each subgroup,
the ‘unspecified’ ICD10-AM code for that subgroup was
by far the most common code used (83.7%, 91.3% and
78.7%, respectively), preventing a more detailed classi-
fication of ENT hospitalisations into subgroups. Addi-
tional file 1 provides further details.

Postcodes of potentially preventable ENT hospitalisations

Of the 169 postcodes located within the Murray PHN
catchment, 15 were identified as having higher than
expected numbers of URTI hospitalisations, 14 were
identified as having higher than expected numbers of AT
hospitalisations and 12 were identified as having higher
than expected numbers of OM hospitalisations. The rel-
evant postcodes and the associated suburbs are depicted
on Figs. 1, 2, and 3, respectively. The regional cities are

Page 3 of 10

named on the maps to provide context as to the towns
distance from major health care resources.

The Murray PHN has four subregions: the North
West, Central VIC, Goulburn Valley, and North East (see
Fig. 4). Two postcodes overlapped in all three ENT sub-
groups, namely Ardmona (3629) and Koonoomoo (3644)
(bordering with NSW), both of which are located in the
Goulburn Valley. OM and URTI overlapped in three
postcodes, namely Upper Ryans Creek (3673), Benalla
(3672), and Wangaratta (3677), all located in the North
East region. URTI and AT also overlapped in three post-
codes, namely Narraport (3483) (located in the North
West), Dunkirk (3630) (located in the Goulburn Val-
ley), and Echuca South (3564) (located in Central VIC).
There were no overlapping postcodes for OM and AT.
Additionally, there were no postcodes with higher than
expected numbers of OM hospitalisations in the North
West and Central VIC regions, and no postcodes with
higher than expected numbers of AT hospitalisations in
the North East region.

Selected patient characteristics
Table 1 summarises for each of the identified ENT sub-
groups (i.e. URTI, AT and OM) the number and per-
cent of selected characteristics for Murray PHN patients
residing in postcodes with higher than expected hospital-
isations compared to those residing in other postcodes in
the region. Results show that for OM and URT]I, patients
from ‘higher than expected’ postcodes were more likely
than others to be aged between 0 and 9 years (75.3% vs
62.1%, p=0.01; 60% vs 47.4%, p <0.01 respectively). Con-
versely, for URTI and AT, patients from ‘higher than
expected’ postcodes were more likely than others to be
Indigenous (7.5% vs 5.1%, p=0.02; 10.5% vs 5.2%, p<0.01
respectively), require an interpreter (1.8% vs 0.3%,
p<0.01; 1.5% vs 0.4%, p=0.01 respectively), and speak
a language other than English at home (2.6% vs 1.1%,
p=0.01; 2.7% vs 1%, p=0.01 respectively). Additionally
for AT, patients from ‘higher than expected’ postcodes
were more likely than others to require emergency treat-
ment (99% vs 95.7%, p<0.01). There was no difference
between the two patient groups for the remaining com-
binations of ENT subgroups and patient characteristics.
Results from the logistic regression analyses for each of
the selected patient characteristics and ENT subgroups
are shown in Table 2. The bivariate analyses confirmed
the results of the Chi-squared tests above, with the
exception of OM patients requiring an interpreter and
OM patients who speak a language other than English
at home, where unadjusted odds ratio could not be cal-
culated using standard techniques because these charac-
teristics perfectly predicted the likelihood of residing in a
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TAMINICK
3677 E 2.113114 | WANGARATTA, YARRUNGA
3620 F 2.107184 | KYABRAM, KYABRAM SOUTH, LANCASTER, ST GERMAINS, WYUNA, WYUNA EAST
3666 G 2.044888 | BALMATTUM, CREIGHTONS CREEK, EUROA, GOORAM, KELVIN VIEW, KITHBROOK, LONGWOOD EAST, MIEPOLL, MOGLONENBY, MOLKA,
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3630 K 1.675771 | CANIAMBO, COLLIVER, DUNKIRK, SHEPPARTON, SHEPPARTON SOUTH
3629 L 1.600757 | ARDMONA, COOMBOONA, MOOROOPNA, MOOROOPNA NORTH, UNDERA
3737 M 1.593309 | ABBEYARD, BARWIDGEE, BUFFALO RIVER, DANDONGADALE, GAPSTED, HAVILAH, MERRIANG, MERRIANG SOUTH, MUDGEGONGA,
MYRTLEFORD, NUG NUG, ROSEWHITE, SELWYN, WONNANGATTA
3644 N 1.517798 | BAROOGA, COBRAM, COBRAM EAST, KOONOOMOO, LALALTY, MUCKATAH, YARROWEYAH
3564 o 1.451054 | BAMAWM EXTENSION, ECHUCA, ECHUCA SOUTH, ECHUCA VILLAGE, ECHUCA WEST, KANYAPELLA, PATHO, ROSLYNMEAD, WHARPARILLA

Fig. 1 Upper respiratory tract infection

postcode with higher than expected hospitalisations due
to OM.

Adjusting for all patient characteristics simultane-
ously only slightly attenuated the likelihood amongst
URTI patients of residing in a postcode with higher
than expected hospitalisations if they were Indigenous
(OR=1.52,95%CI 1.06-2.17 cf. AOR=1.45, 95%CI 1.01—-
2.08) or required an interpreter (OR=6.54, 95%CI 2.12—
20.11 cf. AOR=5.98, 95%CI 1.33-26.81). However, it
did reduce the strength of the bivariate association with
LOTE patients to non-significance (OR=2.39, 95%CI
1.22-4.67 cf. AOR=1.06, 95%CI 0.39-2.86) and increase

the strength of the bivariate association with emergency
patients to significance (OR=0.79, 95%CI 0.55-1.11 cf.
AOR=0.65, 95%CI 0.45-0.93), suggesting a degree of
confounding with these characteristics in the bivariate
analyses.

The picture with AT patients was similar with only
a slight attenuation in the likelihood of residing in a
postcode with higher than expected hospitalisations if
patients were Indigenous (OR=2.13, 95%CI 1.47-3.09
cf. AOR=2.11, 95%CI 1.45-3.06) or required emergency
treatment (OR=4.42, 95%CI 1.89-10.38 cf. OR=5.98,
95%CI 1.33-26.81) but a reduction in the strength of the
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3718 A 17.67353 | MOLESWORTH
3694 B 5.121692 | BANDIANA MILPO
3483 C 4.587665 | BALLAPUR, BIRCHIP, BIRCHIP WEST, CURYO, JIL JIL, KARYRIE, KINNABULLA, MARBLED, NARRAPORT, WHIRLY
3533 D 4.084953 BIMBOURIE, LAKE TYRRELL, MYALL, NANDALY, NINDA, NYARRIN, PIER MILAN, SEA LAKE, STRATEN, TYENNA, TYRRELL, TYRRELL DOWNS
3717 E 2.969542 FLOWERDALE, GHIN GHIN, GLENBURN, HOMEWOOD, KILLINGWORTH, LIMESTONE, MURRINDINDI, YEA
3629 F 2.496712 | ARDMONA, COOMBOONA, MOOROOPNA, MOOROOPNA NORTH, UNDERA
3608 G 2.358706 | BAILIESTON, GOULBURN WEIR, GRAYTOWN, KIRWANS BRIDGE, MITCHELLSTOWN, NAGAMBIE, WAHRING, WIRRATE
3630 H 1.832249 | CANIAMBO, COLLIVER, DUNKIRK, SHEPPARTON, SHEPPARTON SOUTH
3644 | 1.512789 | BAROOGA, COBRAM, COBRAM EAST, KOONOOMOO, LALALTY, MUCKATAH, YARROWEYAH
3556 J 1.483692 | CALIFORNIA GULLY, CAMPBELLS FOREST, EAGLEHAWK, EAGLEHAWK NORTH, JACKASS FLAT, MYERS FLAT, SAILOR GULLY, SEBASTIAN,
WHIPSTICK, WOODVALE
3585 K 1.434844 | CASTLE DONNINGTON, CHILLINGOLLAH, FISH POINT, GOSCHEN, KUNAT, MEATIAN, NOWIE, NYRRABY, PIRA, POLISBET, SPEEWA, SWAN
HILL, SWAN HILL WEST, WINLATON
3550 L 1.3338 BENDIGO, BENDIGO SOUTH, EAST BENDIGO, FLORA HILL, IRONBARK, KENNINGTON, LONG GULLY, NORTH BENDIGO, QUARRY HILL,
SANDHURST EAST, SPRING GULLY, STRATHDALE, WEST BENDIGO, WHITE HILLS
3564 M 1.326361 | BAMAWM EXTENSION, ECHUCA, ECHUCA SOUTH, ECHUCA VILLAGE, ECHUCA WEST, KANYAPELLA, PATHO, ROSLYNMEAD, WHARPARILLA
3555 N 1.298531 | BIG HILL, GOLDEN GULLY, GOLDEN SQUARE, KANGAROO FLAT, LANSELL PLAZA

Fig. 2 Acute tonsillitis

association to non-significance for patients requiring an
interpreter (OR=4.44, 95%CI 1.36-14.47 cf. AOR=2.09,
95%CI 0.43-10.22) and LOTE patients (OR=2.89,
95%CI 1.33-6.26 cf. AOR=2.18, 95%CI 0.75-6.34),
again suggesting a degree of confounding with these
characteristics.

For OM patients, the strength of the association
between residing in a postcode with higher than
expected hospitalisations and being a transfer patient
increased to significance (OR=3.35, 95%CI 0.89-12.62
cf. AOR=4.72 95%CI 1.20-18.54) after adjusting for
all patient characteristics simultaneously, suggesting
a degree of confounding with this characteristic in the
bivariate analysis. In the univariate analysis, transfer

patients were no more likely than others to reside in
postcodes with higher than expected numbers of OM
presentations. This patient-level attribute only became
significant in the multivariate logistic regression for
OM suggesting a degree of confounding in the bivari-
ate analysis (we have no plausible explanation for this
finding).

For both URTI and OM patients, the strength of the
association between residing in a postcode with higher
than expected hospitalisations and the 20+year old
age group relative to the 0-9 year old age group did
not change after adjusting for all patient characteris-
tics simultaneously (OR=0.58, 95%CI 0.48-0.70 cf.
AOR=0.58, 95%CI 0.48-0.71 and OR=0.55, 95%CI



O'Neill et al. BMC Public Health (2023) 23:1536

Page 6 of 10

34-
@ Mildura
K
_35 -
®Swan Hill

()

°

= D/

© 36- LG /

il TeAlbUry-Wodonga
B &
g
eBendigo
37-
I ED ‘
N
14.12 14.14 14.16 14.18
Longitude
Post | Key SIR Suburbs
Code
3712 A 8.799952 RUBICON, THORNTON
3618 B 7.031136 | MERRIGUM
3673 C 6.240994 | BROKEN HILL, GOOMALIBEE, LIMA, LIMA EAST, LIMA SOUTH, LURG, MOLYULLAH, MOORNGAG, SAMARIA, SWANPOOL, TATONG, UPPER
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3641 D 4.289833 BEARII, MYWEE, STRATHMERTON, ULUPNA
3658 E 2.809335 BROADFORD, CLONBINANE, HAZELDENE, REEDY CREEK, STRATH CREEK, SUGARLOAF CREEK, SUNDAY CREEK, TYAAK, WATERFORD PARK
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3677 L 1.830514 | WANGARATTA, YARRUNGA

Fig. 3 Otitis media

0.35-0.86 cf. AOR=0.55, 95%CI 0.34—0.88), suggesting
no confounding due to age in the bivariate analyses.

Discussion

Main findings

While other studies (nationally and internationally)
have investigated potentially preventable hospitalisa-
tion for other conditions [3-8, 12—14], this is the first
study in Australia to report on PPH ENT conditions in
the Murray PHN region. The rate of potentially prevent-
able ENT hospitalisations was high for the conditions
of upper respiratory tract infections, acute tonsillitis,
and otitis media; patients from postcodes with ‘higher
than expected’ hospitalisations for these conditions were
more likely than others to be aged between 0 and 9 years,
Indigenous, or from a culturally and linguistically diverse
(CALD) background (patients requiring an interpreter

and LOTE patients). These findings may be due to dispar-
ities in social determinants and inequalities in access to
primary health care for PPH ENT conditions in rural and
regional areas. This implication is in line with previous
studies where the prevalence of PPH increases with low
access to primary health care, and characteristics such as
Indigenous identification and CALD population groups
[12, 13].

Place based problems

The higher than expected postcodes identified for URTI,
AT, and OM may be due to limited access to primary
healthcare in these regions, as the majority of overlap-
ping conditions were in regions outside of major towns.
Several studies have reported on the increasing rates of
hospitalisation for potentially preventable conditions
with increasing distance from metropolitan regions,
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which may be due to limited primary health care services
in outer regions [14, 15]. However, some studies have
found that the implementation of rural health clinics in
regions lacking primary care services did not significantly
reduce hospitalisations for potentially preventable condi-
tions [16]. This may be due to higher rates of multimor-
bidity experienced by some population groups in remote
regions (in particular Medicare beneficiaries and those
who identify as Indigenous), and the need for greater
infrastructure and staffing to provide more comprehen-
sive services for those with complex needs [16].

Otitis media and children

Similar to other studies’ findings, being aged between 0
and 9 years was associated with residing in a postcode
with higher than expected hospitalisations for OM. OM
is one of the most common infectious diseases affect-
ing children, and is responsible for the most commonly
performed surgery in children in the management of
recurrent acute OM [16, 17]. While not measured in this
study, the incidence of OM among Indigenous children
has been widely reported on, with the rate of burden
from OM in Indigenous children being 8.5 times higher
than non-Indigenous children [17]. Despite the greater

burden of OM experienced by Indigenous children (and
the implications of long term hearing loss), they have
lower rates of surgical procedures in the management of
acute and recurrent OM [17]. The strongest predictor for
hospitalisation of OM in children has been found to be
dependent on socio-economic status. Rates of OM hos-
pitalisation indicate social disadvantage to be the greatest
predicator [18-20]. Further understanding of the ENT
and audiology services available to children in the iden-
tified postcodes would provide direction to intervention
strategies.

Culturally and linguistically diverse populations

In this study, requiring an interpreter and speaking a lan-
guage other than English at home was associated with
residing in a postcode with higher than expected hospitali-
sations for URTT and AT. It has been purported that CALD
immigrants arrive in a country in better health than the
population of the host country, but their health declines
with duration lived in a culturally and linguistically differ-
ent country [21]. Even in countries such as Canada, where
immigrants have the same access as the non-immigrant
population to healthcare services (through universal
health insurance), they tend to show lower health literacy,
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Table 1 Demographic comparison of patients with potentially preventable hospitalisation, ear, nose, and throat conditions in the
Murray Primary Health Network region

Otitis media Upper respiratory tract infections Acute tonisillitis
Higher than exp. Other pvalue*  Higher than exp. Other pvalue*  Higher than exp. Other p value*
postcodes, n(%) postcodes, n(%) postcodes, n(%) postcodes, n(%) postcodes, n(%) postcodes, n(%)
Total 170 446 n.a 743 1472 n.a 592 1154 n.a
(100.0) (100) (100) (100) (100) (100)
Age p=0.01 p=0.00 p=078
0-9year 128 277 446 698 131 240
oldpatients (75 3) (62.1) (60) (47.4) (2.1) (208)
10-19year 11 47 40 85 155 314
old patients (¢ 5, 10.5) (5.4) (5.8) (26.2) (27.2)
20+year 31 122 257 689 306 600
old patients (15 ) 27.6) (34.6) (47.4) (51.7) (52)
Female 76 206 p=0.74 370 772 p=0.24 343 662 p=082
patients (44.7) 462) (49.8) (52.5) (58) (57.4)
Indigenous 16 38 p=0.73 56 75 p=0.02 62 60 p=0.00
patients 94) (8.5) (7.5) (5.1) (10.5) (5.2)
Patients 0 5 p=0.17 13 4 p=0.00 9 4 p=0.01
(equir/‘ng an () ) (1.8) (0.3) (15) 04)
n rerprerer
Language 0 8 p=0.08 19 16 p=0.01 16 1 p=001
othe_r than ) (18) (2.6) (1.1) 2.7) m
English
patients
Emergency 46 151 p=0.17 688 1385 p=0.18 586 1104 p=0.00
patients Q7.1 (33.9) (926) (94.1) (99) (95.7)
Public 143 387 p=040 667 1285 p=0.09 550 1067 p=074
patients (84.1) (86.8) (89.8) 87.3) (925) (92.9)
Transfer 5 4 p=0.06 22 49 p=0.64 3 15 p=0.12
patients 29 09 ®) (33) (05) 13

“Transfer patients refers to patients moving between two different hospitals or hospital campuses where they were assessed or received care and treatment in the
first hospital campus; and it is intended that the patient receive admitted care in the second hospital campus

" Emergency patients refers to patients who accessed the hospital through the emergency department, as opposed to those who were classified as ‘elective patients’

meaning their admission was pre-planned (for example, a scheduled tonsillectomy)

" for Chi-squared statistic; n.a. not applicable

difficulty navigating the healthcare system, and under-
standing how and where to obtain services, or the inabil-
ity to effectively communicate in the local language [21].
Barriers faced in navigating the primary health care system
by the CALD population in regional and rural areas may
result in higher hospitalisations rates of PPH conditions,
and as identified through this research warrant targeted
intervention to reduce PPH of URTT and AT.

Strengths and limitations

This study is based on all PPH ENT presentations in
the Murray PHN region, it can therefore be considered
an exhaustive representation. However, there may be
inconsistencies within the dataset that are not able to be
identified, due to human error when coding conditions
in the hospital system, or misinterpretation of the cod-
ing. The high rate of ‘unspecified’ ICD codes for each
ENT subgroup was not able to be answered within this

study; it is most likely an artefact of the coding process
where there was not enough information in the medical
record for medical coders to apply a more specific code.
Subsequent research with the healthcare providers who
are entering the codes may explain this limitation. Addi-
tionally, it would have been of interest to this research
study to analyse the hospital presentations by months to
determine the seasonal differences for ENT conditions
in the identified postcodes, however this was not pos-
sible as all presentations were grouped by years.

The impact of COVID on population hygiene practices,
reduced travel, avoidance of emergency departments,
and free utilisation of telehealth in primary care should
be noted, as there was a significant reduction in PPH
ENT presentations in the year of 2020. It can be antici-
pated that ENT presentations will again increase with the
easing of COVID restrictions and reintroduction of pri-
mary health care costs.
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Table 2 Odds ratios and adjusted odds ratios of patient characteristics
Otitis media URTI Acute tonsillitis
OR AOR OR AOR OR AOR
(95% Cl) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI)
Age
0-9 year old patients ref ref ref ref ref ref
10-19 year old patients 0.51 0.52 0.74 0.73 0.9 0.91
(0.25-1.01) (0.26-1.04) (0.49-1.09) (0.49-1.09) (0.68-1.20) (0.68-1.22)
20+ year old patients 0.55% 0.55* 0.58* 0.58* 093 0.95
(0.35-0.86) (0.34-0.88) (0.48-0.70) (0.48-0.71) (0.72-1.20) (0.74-1.24)
Female patients 0.94 1.04 0.9 0.98 1.02 1.03
(0.66-1.34) (0.72-1.50) (0.75-1.07) (0.82-1.18) (0.84-1.25) (0.84-1.27)
Indigenous patients 1.11 1.02 1.52% 1.45*% 2.13% 2.11%
(0.60-2.06) (0.54-1.92) (1.06-2.17) (1.01-2.08) (1.47-3.09) (1.45-3.06)
Patients requiring an interpreter n.c n.c 6.54* 5.98*% 4.44* 2.09
(2.12-20.11) (1.33-26.81) (1.36-14.47) (0.43-10.22)
Language other than English patients n.c n.c 2.39* 1.06 2.89* 218
(1.22-4.67) (0.39-2.86) (1.33-6.26) (0.75-6.34)
Emergency patients 0.72 0.75 0.79 0.65* 442% 3.98*
(0.49-1.07) (0.50-1.23) (0.55-1.11) (0.45-0.93) (1.89-10.38) (1.67-945)
Public patients 0.81 0.85 1.28 1.13 1.07 0.96
(0.49-1.32) (0.51-1.41) (0.96-1.69) (0.84-1.51) (0.73-1.57) (0.65-1.42)
Transfer patients 335 4.72* 0.89 0.95 0.39 0.61
(0.89-12.62) (1.20-18.54) (0.53-1.48) (0.56-1.60) (0.11-1.34) (0.17-2.25)

OR odds ratio, AOR adjusted odds ratio, * p < 0.05, ref. reference group, n.c. not calculated due to variable perfectly predicting outcome

" Transfer patients refers to patients moving between two different hospitals or hospital campuses where they were assessed or received care and treatment in the
first hospital campus; and it is intended that the patient receive admitted care in the second hospital campus

" Emergency patients refers to patients who accessed the hospital through the emergency department, as opposed to those who were classified as ‘elective patients’

meaning their admission was pre-planned (for example, a scheduled tonsillectomy)

Conclusion

This study has identified the leading potentially prevent-
able ENT conditions for hospitalisation in the Murray
PHN region, and associated at risk population groups,
providing direction to place based interventions. There is
an emphasis on the need for place based programs tai-
lored to the population groups identified here, in order
to address URTI, AT, and OM ‘hotspots’ in the Murray
PHN region. Further investigation of the identified post-
codes is warranted to determine access to and utilisation
of primary healthcare services in these regions, and the
locally available external services to general practice that
may fill the gap in ENT identification and management.
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