AM.)

Australasian Medical Journal

[AM] 2016;9(4):64-70]

Childhood hospitalisation for otitis media in Western Australia:
A 10-year retrospective analysis

Nicholas Liu, Estie Kruger, and Marc Tennant

International Research Collaborative - Oral Health and Equity, Department of Anatomy, Physiology and Human
Biology, The University of Western Australia, Perth, WA, Australia

RESEARCH

Please cite this paper as: Liu N, Kruger E, Tennant M.
Childhood Hospitalisation for otitis media in Western
Australia: A 10-year retrospective analysis. AMJ
2016;9(4):64-70. http://doi.org/10.21767/AMJ.2016.2608

Corresponding Author:

Prof Estie Kruger

The University of Western Australia
35 Stirling Hwy

Nedlands, WA 6009 Australia
Email: estie.kruger@uwa.edu.au

ABSTRACT

Background

The aim of this study was to assess the prevalence of
hospitalisation for otitis media across the different risk
indicators for Western Australian children (less than 15
years old) over a 10-year period.

Method

This retrospective population-based study used the de-
identified detailed data of children under the age of 15
years, hospitalised for otitis media (OM), as determined by
principal diagnosis (ICD-10AM) and obtained from the
Western Australian (WA) Hospital Morbidity Dataset for 10
financial years from 1999-2000 to 2008-2009. Various risk
indicators, including age, gender, Indigenous status,
insurance status, hospital area, hospital type, and length of

stay were also analysed.

Results

Out of 26,294 cases of in-hospital care, Indigenous children
comprised 4.7 per cent (n=1,226), while the non-Indigenous
children comprised 95.3 per cent (n=25,068). The majority
of the children, nearly 98.8 per cent, were admitted for

chronic OM. The children were grouped into three age
groups, namely, 0-4 years, 5-9 years, and 10-14 vyears.
Nearly two-thirds of all cases were in the 0-4-year age
group. Significantly more non-Indigenous (51 per cent) than
Indigenous children (2 per cent) had private health
insurance. The hospitalisation rates were directly
proportional between the number of Indigenous children
living in the area and the increasing remoteness of the area
along with greater socioeconomic disadvantage. There were
24 per cent more cases from very remote areas compared
to highly accessible areas, and there were 60 per cent more
cases from the most disadvantaged socioeconomic
category, compared with the least disadvantaged category,

for Indigenous children.

Conclusion

These data depict the variations in prevalence of otitis
media hospitalisations within the community, as affected by
various risk indicators.
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What this study adds:

1. What is known about this subject?

In Australia, there is a clear disparity in the prevalence of
otitis media in the population, with the major burden of the
disease affecting the poor, and in particular Aboriginal and
Torres Strait Islander children.

2. What new information is offered in this study?

The rates of admission for non-Indigenous preschool
children were almost five times higher than that of
Indigenous children, and for the 10-14 year olds, rates for
Indigenous children were almost four times higher than that
of non-Indigenous children

3. What are the implications for research, policy, or
practice?
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This has both narrow and wider implications for policy and
practice. Narrowly, it’s about where are services provided.
Widely, it’s about societal advancement.

Background

Otitis media (OM), also known as middle ear infection, is
defined as any inflammation of the middle ear, regardless of
the etiology, onset, or pathogenesis.1 According to the
World Health Organization (WHO), middle ear infection or
otitis media, is the most common cause of deafness that
can be controlled and prevented. It is also one of the most
prevalent diseases in young children, bearing significant
health and economic impacts, and is aggravated by
poverty.2 It is of particular importance to children as it can
impede education, communication, and language
development.3 The early onset of the disease, coupled with
prolonged suffering, results in substantial load on the DALY

(disability adjusted life years).*

In Australia, otitis media is one of the most common
diseases of childhood and affects nearly 80 per cent of
children by the time they are three years old.” In 2008, the
estimated number of cases of otitis media in Australia
varied between 992,000 and 2,430,000, with a total
associated estimated cost of AUD $100-$400 million.® In
Australia, there is a clear disparity in the prevalence of otitis
media in the population, with the major burden of the
disease affecting the poor, and in particular the Aboriginal
and Torres Strait Islander community.7 To enunciate this
dichotomy clearly, our research investigated the prevalence
of hospitalisation for the disease across the different risk
indicators for Western Australian children (less than 15
years old) over a decade. Our hypothesis is that cases of
hospitalisation for otitis media are higher in poorer and
more remote communities, as well as Aboriginal and Torres
Strait Islander children, compared to the rest of the WA
population.

Method

Ethics approval for this study was granted by the Ethics
Committee of the University of Western Australia, reference
number RA/4/1/5502.

WA Hospital Morbidity Dataset

This study used a de-identified dataset (WA Hospital
Morbidity Dataset) spanning 10 financial years, from 1999-
2000 to 2008-2009, and obtained from the WA Health
Department. All children under the age of 15 who were
admitted for otitis media, as diagnosed and classified under
the ICD-10AM system, were included in this study. This

included those diagnosed and classified according to the
following ICD-10AM numbers: acute (H65.0, H65.1 and
H66.0), and chronic (H65.2, H65.3, H65.4, H65.9, H66.1,
H66.2, H66.3, H66.4 and H66.9).

Demographics

The age, gender, Indigenous status, insurance status,
hospital geography, hospital type, and length of stay data
were collected from the database.

Residential location

The remoteness was classified using the Accessibility and
Remoteness Index of Australia (ARIA), which has five
categories (based on access along the road network from
populated localities to service centres).?

Socioeconomics

The socioeconomic status was analysed using the Socio-
Economic Index of Advantage (SEIFA) classification, which
was developed by the Australian Bureau of Statistics.” This
ranks the areas in Australia in accordance to their relative
socioeconomic advantage and disadvantage. The indexes
were based on information from the five yearly censuses.

(ASRs)
calculated using the Health Statistics Calculator, a software

Age-specific and age-standardised rates were
package developed by the Health Department of WA. The
rate calculations used population data (denominators) as
obtained from the Australian Bureau of Statistics Census
data.’® All the data were analysed using the SPSS 20 (SPSS,
Chicago, IL USA) for Windows software and Microsoft Excel

(Version 2010, Microsoft, Redmond USA).

Results

A total of 26,294 children were admitted to hospitals for
otitis media in Western Australia from 1999 to 2008. The
majority were non-Indigenous children (95 per cent,
n=25,068), while the remaining 5 per cent were Indigenous
children (n=1,226). A significantly higher percentage of male
than female children were admitted, 60 per cent and 40 per
cent, respectively. The majority of the children were
admitted due to chronic otitis media (99 per cent), as

compared to acute otitis media (1 per cent).

Age

All cases were categorised into one of the following age
groups: 0-4 years (63 per cent), 5-9 years (32 per cent),
and 10-14 years (4per cent). For Indigenous children (Table
1), the distribution across the age groups 0—4 years and 5-9
years remained fairly stable at nearly 45 per cent and 44 per
cent, respectively. This then decreases to 12 per cent

65



AM.)

Australasian Medical Journal [AMI 2016'9(4).64_70]
among the 10-14-year age group. In the non-Indigenous
children, most were aged 0—4 (64 per cent) with 32 per cent
aged 5-9 years, and 4 per cent were 10-14 years old (Table
1).

In the pre-school age group (0-4), the rates of admission for
non-Indigenous children were almost five times higher than
that of Indigenous children (Table 1). It was similar for ages
5-9, and for the 10-14 year olds, rates for Indigenous
children were almost four times higher than that of non-
Indigenous children (Table 1).

Hospital geography and type

There was a significant difference between the Indigenous
children versus the non-Indigenous child hospitalisations in
terms of geography and type of hospital (p<0.001). In the
metropolitan hospitals, 3 per cent of all children admitted
were Indigenous children, while in the rural hospitals, 15
per cent of all the children admitted were Indigenous
children. (Table 1).

Of all the children admitted to public hospitals, nearly 11
per cent (n=1,196) were Indigenous children and 89 per
cent (n=9,655) were non-Indigenous. On the other hand,
the children admitted to private hospitals consisted nearly
entirely of non-Indigenous children at 99.8 per cent. Almost
all the Indigenous children (hospitalised for otitis media)
were admitted to public hospitals (98 per cent), and in the
non-Indigenous children, the majority were admitted in
private hospitals at 62 per cent.

Same-day discharge

Indigenous children (15.3 per cent, n=188) were significantly
less likely to be discharged on the same day as non-
Indigenous children (3.7per cent, n=939) (p<0.001).

Insurance status

About one-half (51 per cent) of all the non-Indigenous
children did have private insurance, compared to only 2 per
cent among the Indigenous children (p<0.001) (Table 1).

Location of residency (ARIA)
children hospitalised,
ARIA

classification), with the largest proportion in the most

The proportion of Indigenous

increases as accessibility decreases (as per
remote areas (Figure 1). The opposite applies to non-
Indigenous children, with highest proportions admitted in
metropolitan areas (Figure 1).

Socioeconomics (SEIFA)

There was a significant difference between the Indigenous
and non-Indigenous children living in various SEIFA classified
areas (p<0.001). In the most disadvantaged group, 16 per
cent of all children admitted for otitis media were
Indigenous. In the least disadvantaged area, almost the
entire group consisted of non-Indigenous children (99.2 per
cent) (Figure 2).

Discussion

A total of 26,294 children were admitted to hospitals for
otitis media in Western Australia from 1999 to 2008, with 5
per cent Indigenous children and 95 per cent non-
slight
overrepresentation of the Indigenous children, as the

Indigenous children, respectively. This is a
Aboriginal and Torres Strait Islander population of Western
Australia (WA) in 2006 was estimated at 3.8 per cent of the
total WA population.10 There were significantly higher
numbers of male children admitted than female children,
and this corresponds with previous studies which showed

. . 5,11
increased prevalence among male children.

Children were divided into three categories according to
age: the 0-4-year age group, where there can be a
difference in the practice of breastfeeding and daycare
centre use,”> 5-9 years, where the children are again
exposed to a new environment when they start school,”
and the 10-14-year age group, which shows the lifetime
representation up until that point in time.™

There were significantly different admission rates between
Indigenous and non-Indigenous children across the different
age groups. This dissimilarity in the admission rates of
Indigenous and non-Indigenous children could be a

care of
7,15,16

reflection of inadequate access to medical
Indigenous children due to rural living and poverty.
Indigenous children are also more likely to be uninsured and
may only have access to the public health sector, which can
have long wait times.™ These factors prolong the burden of
the disease, and the majority of the Indigenous children are
affected up to age 10 or older. The non-Indigenous children,
most of which have better access to health services, are
admitted and treated."” This explains the highest rates in
the 0—4-year age group, and as they get treated the rates
reduce subsequently in the following age groups. The
burden of otitis media on the Indigenous population
continues to increase and rise due to the aforementioned
factors. It has been documented that Indigenous children
have a high prevalence of otitis media until adolescence.'® A
similar pattern was found in our study.

The significant difference in the insurance status between
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Indigenous and non-Indigenous children in the study can be
explained on the basis of the socioeconomic backgrounds of
the respective groups. The healthcare system in Australia
comprises a public and private sector. The public sector is
financed by the government, whereas the private sector is
health
insurance. It is well documented that greater proportions of

mainly out-of-pocket payments and private
the Indigenous population come from lower socioeconomic
groups15 with lower incomes and higher unemployment
levels, and thus less access to private health insurance, and

subsequent reliance on the public health care system.

Indigenous children in this study were hospitalised, on
average, for longer periods than non-Indigenous children.
The longer length of stay for the Indigenous children may be
due to the increased severity of the disease coupled with
remoteness of the residential locations.

Indigenous children were equally admitted to hospitals in
the rural and metropolitan areas, but most non-Indigenous
children were admitted to metropolitan hospitals. This
distribution was expected as more than two-thirds (69 per
cent) of the Australian population lives in major cities while
only 2.3 per cent live in remote or very remote areas.” The
easier access to health care, presence of specialists, and the
location of major hospitals in the metropolitan area are also
responsible for the majority of the participants in this study
being admitted in hospitals in the metropolitan area.

Remote and very remote areas are associated with poor
accessibility to many services.”’ There was a clear difference
in the socioeconomic status between the Indigenous and
non-Indigenous children admitted to hospital for otitis
media. In 2011 the average disposable income for an
Aboriginal and Torres Strait Islander was only 70 per cent of
average non-Indigenous Australians.”

This study highlighted the difference between Indigenous
and non-Indigenous children in the proportions of 10-14-
year-olds hospitalised for otitis media. In the non-
Indigenous children, the condition is well stabilised and
controlled by this age, whereas in Indigenous children,
higher numbers of children are exposed to prolonged
suffering from the disease. The higher rates of otitis media
hospitalisations among the 10-14-year-old Indigenous
children can be the result of various factors, including lower
socioeconomic status, lack of insurance, overcrowding, and
poor accessibility to health services with prolonged wait
times, which increases the severity of the disease. The
various increased awareness,

better

programs implemented,

accessibility, and purchase of private health

insurance all add up in reducing hospitalisation rates.

Conclusion

The findings in this study solidifies the effects of various risk
indicators. A lack of insurance coverage, poor accessibility,
use of public hospitals, low socioeconomic status, and poor
living conditions with overcrowded homes, all show the
most likely increased the

negative effect—namely,

prevalence of otitis media—in this study. The findings
indicate disparities in treatment access between Indigenous
and non-Indigenous children, with Indigenous children
clearly having delayed access and treatment at much later
ages. Infants with OM and persistent middle ear effusion
are at risk for behavioural problems and problems with
development of speech, language, and cognitive abilities.
Untreated otitis media may lead to persistent perforation of
the tympanic membrane and permanent conductive hearing
loss.”™ These consequences emphasise the importance of
timely access to treatment for especially Indigenous, poor
and rural-living children to resolve otitis media and reduce
its debilitating effects on health, learning, and social
interaction.
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Table 1: Hospitalisation of WA children for otitis media across different variables

Otitis Media
Variables Indigenous Non-Indigenous
All children (ASR) 471.3 666.9
0-4 Years 645.9 1328.2
5-9 Years 603.7 637.8
10-14 Years 173.7 69.2
Age %(N)
0-4 Years 44.8% (549) 64.1% (16,071)
5-9 Years 43.4% (532) 32.2% (8,075)
10-14 Years 11.8% (145) 3.7% (922)
Gender %(N)
Male 57.3% (703) 60.5% (15,164)
Female 42.7% (523) 39.5% (9,904)

SEIFA *%(N)

Most disadvantage

64.6% (791)

16.1% (4,032

Below average disadvantage

16.9% (207)

19.4% (4,871

Average disadvantage

8.2% (101)

Above average disadvantage

6.2% (76)

21.2% (5,300

Least disadvantage

4.1% (50)

( )
( )
18.5% (4,647)
( )
( )

24.8% (6,202

ARIA* %(N)

1 Highly accessible
2 Accessible

14.1% (172)
28.8% (351)

20.5% (5,112)
65.8% (16,441)

3 Moderately accessible

13.1% (160)

7.6% (1,902)

4 Remote
5 Very remote

6.3% (77)
37.6% (458)

3.1% (768)
3% (761)

Same day separation %(N)
Yes

84.7% (1,038)

96.3% (24,129)

No

15.3% (188)

3.7% (939)

Insurance status* %(N)
Insured

1.7% (21)

51.1% (12,823)

Uninsured

98.3% (1,205)

48.9% (12,245)

Hospital geography** %(N)

Metropolitan

51.8% (635)

87% (21,799)

Rural 48.2% (591) 13% (3269)
Hospital type* %(N)

Public 97.6% (1,196) 38.5% (9,965)
Private 2.4% (30) 61.5% (15,413)

ASR (age-standardised rate per 100,000 people).

*p<0.001, Pearson chi-square. **p<0.05, Pearson chi-square.
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Figure 1: Percentage of children hospitalised due to otitis media in Western Australia based
Indigenous status from 1999-2000 to 2008—-2009
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Figure 2: Percentage of children hospitalised due to Otitis Media in

Indigenous status from 1999-2000 to 2008—-2009
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