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Educational aims

The reader will gain an improved understanding of:

• The prevalence of OME and factors associated with recurrent or severe disease.
• Priority populations globally requiring different management strategies.
• Horizon scanning for the best evidence for novel diagnostic strategies (e.g. artificial intelligence diagnostic support tools) and

emerging therapies (autoinflation etc).
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Most children globally (~80%) are affected by Otitis Media with Effusion (OME; ‘serous otitis media’ or ‘glue
ear’) by four years of age. Most episodes resolve in a timely manner are brief and uncomplicated. Chronic,
recurrent and complicated OME has been linked to social disadvantage, with poorer educational and
employment outcomes and increased criminal justice system contact. Specific populations are particularly
at risk, even in High Income Countries, including children with craniofacial abnormalities, immunocompro-
mise and First Nations children in colonised regions (e.g., Australia, New Zealand, and the Arctic Circle).
OME is a significant cause of childhood morbidity, particularly during infancy. Mortality should not occur

in High-Income-Countries. However, in Low-Middle-Income Countries, lack of access to health programs
can lead to devastating, preventable complications, including death from meningitis, brain abscesses, and
sepsis. This emphasises the importance of equitable access to medical resources globally, a universal
and ongoing problem for First Nations people.
Upper respiratory tract infections (including OME), are the most common reason for children to present

to healthcare services, be prescribed antibiotics, and undergo surgery. Although OME is often managed by
with antibiotics, guidelines recommend observation for uncomplicated cases, given potential harms for the
child (e.g., rash and diarrhoea), and for healthcare (e.g., cost and antibiotic resistance). OME is also the most
common reason for hearing impairment among children, and peaks at the time that auditory processing
neural pathways, the foundations of cognitive development, are being laid down. Causative effect between
OME and impaired cognitive function is hard to prove because of the challenges of designing and analysing
rigorous observational studies to emulate clinical trials.
Recurrent OME cannot be left untreated due to the potential for its effect on hearing loss and both severe

physical harm and significant long-term social consequences. Clinicians should be aware that children’s
behavioural and developmental outcomes and balance disturbance may indicate middle ear disease or its
sequelae and remain vigilant. Children’s ears should be checked and findings documented at every health-
care visit to ensure close surveillance for this insidious condition, particularly for those most at-risk.
© 2025 The Authors. Published by Elsevier Ltd. This is an open access article under the CCBY license (http://
creativecommons.org/licenses/by/4.0/).
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INTRODUCTION

OME can develop following acute otitis media (AOM) and other
viral and bacterial infections of the upper respiratory tract. Follow-
ing the resolution of acute inflammation and infection, fluid can
stagnate in the middle ear space forming a physical barrier to
sound reception usually leading to short-term mild conductive
hearing loss. In some ‘otitis prone’ children the effusion can last
for months or recur frequently causing moderate to severe hearing
loss and biofilm development. OME is the most common cause of
paediatric hearing loss (∼80 % of children worldwide affected by
four years). There is significant overlap between children prone
to OME and other inflammatory conditions such as allergic rhinitis,
asthma, and eczema [1].

Half of OME cases resolve within three months, and 95 % within
12 months. However, persistent cases can be debilitating for young
children developing speech and language skills [2,3]. The first
2000 days of life are critical for speech and language development,
as over one million neuronal connections are forming every second
[4,5]. Children aged six to twelve months with persistent OME are
particularly at risk of speech and language delay [6]. It follows that
long term, untreated, and chronic OME has been linked to signifi-
cant social disadvantage, such as poorer outcomes in levels of edu-
cation, employment, and increased contact with the criminal
justice system [3,7,8].

In Australia, if a three-year-old with hearing impairment scored
more than one standard deviation below the mean of normal-
hearing children in receptive and expressive language, then func-
tional and social outcomes will do poorly; even when controlled
for other contributing factors including socioeconomic status,
other disabilities, engagement with formal education, and lan-
guage spoken at home [8]. The trend continues into adult life.
The average high school graduate with hearing loss in the United
States in 2001 had language and reading scores of a student seven
years their junior; predicting lower long-term employment poten-
tial [8]. A 2012 study of 134 incarcerated Aboriginal Australians
identified hearing loss in 95 % of participants, with 9.7 % experienc-
ing severe hearing loss and many describing how their hearing
issues negatively impact their relationship with social supports
and navigating the justice system [3].
Fig. 1. Tympanogram findings and likely as
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It is crucial that parents, carers, and teachers consider OME
when addressing speech delays or behavioural issues in early
childhood to facilitate early diagnosis and treatment.
DIAGNOSIS

Identification of OME is challenging. OME is acquired and not
identified by routine newborn screening tests. One-off
population-based screening is ineffective due to the transient and
recurrent nature of the disease [9–11]. Challenges in diagnoses
are further compounded by ineffective and culturally insensitive
healthcare systems. Therefore, diagnosis depends on thorough his-
tory taking, physical examination, and best practice diagnostic
methods to detect middle ear fluid (e.g., tympanometry; see
Fig. 1 and pneumatic otoscopy) and hearing impairment. A logical
approach can assist, but some subjective expertise is needed for
accurate diagnosis as signs and symptoms are subtle (See Fig. 2).

In the primary care setting, the most reliable examination find-
ings on otoscopy include an amber coloured tympanic membrane
(suggestive of middle ear effusion behind the membrane) or a vis-
ible air-fluid level seen behind the tympanic membrane (pathog-
nomonic for middle ear effusion). In reality, these findings are
uncommon, and otoscopy has very low sensitivity and specificity,
despite being the most common technique for middle ear diagnosis
[12]. In older, more cooperative children, bedside Weber and Rinne
tuning fork testing can identify bone conduction being better than
air conduction, suggesting a middle ear problem. A Valsalva
manoeuvre (or pneumatic otoscopy) should elicit tympanic mem-
brane immobility with middle ear effusions.

The gold standard diagnostic techniques for OME are pneumatic
otoscopy (sensitivity 94 %, specificity 80 %) and professional tym-
panometry (sensitivity 81 %, specificity 74.5 %) [12]. Both measure
tympanic membrane mobility to detect middle ear fluid and can be
done in the primary care setting with the right equipment.

Tympanometry

A Type A peaked tympanogram is reliable evidence for an
aerated healthy middle ear space. Type B or ‘flat’ tympanograms
sociated middle ear diagnoses [13,71].
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Fig. 2. Likely middle ear diagnosis based on a logical approach to best practice diagnostic technique findings.
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represent absent tympanic membrane compliance and are reliable
evidence for middle ear effusion with normal ear canal volume.
However, Type B tympanograms with high ear canal volume
(ECV) indicate tympanic membrane perforation (e.g., patent venti-
lation tubes or ‘grommets’) and with low ear canal volume indicate
occlusive wax. Normal ranges for ECV are important for tym-
panogram interpretation but are difficult to find, differ with the
size of the child, and are sometimes not provided with the report.
Ear Canal Volume guide: <0.2 mL is low; <0.8 mL is normal for
infants (<6 months); and <1.5 mL for older children [13]. A Type
C tympanogram indicates negative middle ear pressure suggesting
Eustachian Tube Dysfunction (a predisposition to OME, tympanic
membrane retraction and cholesteatoma).

Pure tone audiometry

Often tested alongside tympanometry and usually done by an
audiologist, Pure Tone Audiometry (PTA) measures hearing levels
through both air and bone conduction. PTA requires compliance,
so specialised techniques are needed for children six months to
three years developmental age (e.g., using puppets). Conductive
hearing loss >15 dB can be identified but reports often state hear-
ing adequate for speech and language development if hearing loss
<25 dB.

MANAGEMENT

Below is a summary of the detailed management guidelines for all
forms of otitis media are available from the Guidelines for the Manage-
ment of Aboriginal and Torres Strait Islander Populations (for other
settings use the ‘low risk’ category): https://www.otitismediaguide-
lines.com [14].

Medical

Most international guidelines do not recommend antibiotics in
the management of OME [15]. However, the latest Australian
guideline for Aboriginal and Torres Strait Islander children recom-
mends a trial of oral antibiotics for chronic and persistent OME,
given the severe burden of disease among this population [14].

Oral and intra-nasal corticosteroids or decongestants are not
recommended for OME, due to ineffectiveness and associated risks
[16]. Autoinflation (using a Valsalva manoeuvre or devices) has
17
mostly been studied in low-risk populations, and is not currently
recommended due to limited evidence. Nonetheless, autoinflation
trials are ongoing, given it is low cost, non-invasive and with few
reported side effects [17,18].
Surgical

The mainstay of management of OME is clinical monitoring.
Surgery is usually not required but indicated with persistent uni-
lateral effusion (>6 months), persistent bilateral effusion (>3
months), or when the child is high risk (e.g., recurrent disease or
speech delay concerns). Myringotomies and ventilation tube inser-
tion is one of the most common surgeries performed in High
Income Countries. The procedure drains middle ear effusions and
aerates the middle ear. Grommets have a typical lifespan in chil-
dren of three to 12 months and are generally helpful at eradicating
effusions for the initial two years post-operatively [3,19]. Concur-
rent adenoidectomy is an option in guidelines but needs more trial
evidence [14,20].

Audiology and speech pathology

Children should be referred for audiometry if hearing or lan-
guage concerns or for chronic bilateral OME [14]. For all children
with persistent OME, strategies to improve quality of communica-
tion should be recommended. As well as facilitating gold standard
diagnostic testing though tympanometry and PTA, audiologists can
provide access to short or long-term hearing aids, education, sup-
port for schools (e.g., classroom amplification), and in some cases,
streamlined referral pathways to surgery. Children should be
referred to speech pathologists for long-term hearing loss and
any concerns regarding language delay [14].
Sociocultural considerations

Social determinants of health predict OME risk. Children
exposed to passive smoking in the home, from low socioeconomic
status families, in overcrowded homes, and exclusively bottle fed
develop OME more often. Addressing underlying social determi-
nants of health is critical for prevention. First Nations children
globally experience many of these determinants. This contributes

https://www.otitismediaguidelines.com
https://www.otitismediaguidelines.com


Table 1
Prevalence of otitis media with effusion and middle ear disease/hearing loss among First Nations children compared with other children [30,31,42,48,51,60,72–82].

Setting Author year sample (N) Population setting Age range
(years)

Diagnostic criteria Prevalence OME Prevalence middle ear
disease/hearing loss

(n/N) (%) (n/N) (%)

Australia
Aboriginal and Torres strait

islander children
Morris 2005 709 Primary care 0.5–2.5 Type B tymp + otoscopy by GP 291/709 41.0 647/698 92.7
Thorne 2004 185 Primary schools 4–12 Type B tymp + otoscopy by

audiologist + PTA
137*/370*** 37.0 142*/185 76.7

Watson 1992 642 Primary schools 3–15 Type B tymp + otoscopy by GP +
PTA

34/642 5.3 403/642 62.8

Lewis 1977 3568 Primary care 4–15 Type B tymp 367/5174** 7.1 1269*/2358 53.8
Latzel 2002 166 Primary and secondary schools 0–15 Type B tymp + otoscopy by ENT

reg + PTA by audiologist
37/332** 11.1 196/332** 59.0

McPherson 1997 150 Primary schools − Type B tymp + otoscopy by
audiologist + PTA

27/299** 9 31/155 20.0

Whole population Brennan-Jones 2020 1344 Maternity unit cohort 5–7 Type B tymp <0.1 mL compliance 302/1344 22.0 − −

New Zealand
Māori children Becker 2019 1085 Primary care 1–14 Otoscopy by GP − − 72*/513 14.0

Giles 1991 275 Primary care 0–15 Otoscopy by paediatrician − − 76/550** 13.8
Giles 1991 194 Primary and secondary schools 4–15 Pneumatic otoscopy by

paediatrician + PTA
29/194* 15.0 66/194 34.0

Stanhope 1978 554 Secondary schools 12–17 Otoscopy by paediatrician, RN or
GP

9/554 1.6 47/554 8.5

Stanhope 1978 735 Primary schools 5–12 Otoscopy by paediatrician, RN or
GP

81/735 11.0 112/735 15.2

Whole population Becker 2019 1085 Primary care 1–14 Otoscopy by GP 33/1085* 3.0 163/1085* 15.0

Greenland
Inuit people Homøe 1996 591 Primary care 3–8 Type B tymp 131/518 25.3 254/591 43.0
Whole population Pedersen 1986 142 National register 11–20 Otoscopy + type B tymp 28/284** 9.9 23/142 16.2

North America
Alaskan Inuit people Emmett 2023 1634 Primary and secondary schools 3–21 Otoscopy by audiologist + type B

tymp
165/1634 10.1 286*/1634 17.5

Canadian Inuit and Métis
people

Kramer 1998 126 Primary schools 6–17 Otoscopy + type B tymp 26/126 21.0 63*/126 50.0

Baxter 1982 704 Primary schools − Otoscopy by
otolaryngologist + PTA

60/1408** 4.3 670*/1408** 47.6

USA whole population Casselbrant 1990 56 National survey 2–6 Otoscopy by audiologist + type B
tymp

4/56 7.1 13/56 23.2

* Data extrapolated from prevalence reported.
** Unit of analysis is prevalence by ears not prevalence by child.
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to higher prevalence among these populations (see Table 1), but
may not explain the increased risk entirely [21] given the systemic
cultural barriers to healthcare access for First Nations children.

GLOBAL FIRST NATIONS POPULATIONS

The high prevalence of OME in First Nations populations
globally is multifactorial. First Nations populations in different
countries face similar inequities, including housing insecurity,
lower socioeconomic status, and exposure to tobacco smoke
[22]. However, many populations with low socioeconomic sta-
tus around the world (e.g., slum dwellers and child labourers)
do not see similarly high rates of middle ear disease [23,24].
Biological factors affecting susceptibility to disease, such as host
immunity and pathogenicity of bacteria are likely implicated. It
is theorised there may be an evolutionary element of higher
susceptibility to introduced bacteria following colonisation cen-
turies ago, exposing these populations to new infective patho-
gens [25] which their immune systems had never previously
encountered. First Nations populations also experience higher
rates of AOM and related complications including tympanic
membrane perforation. As shown in Table 1, OME prevalence
alone does not capture the full extent of middle ear pathology
in priority populations as it is often replaced by much more
severe forms.
Aboriginal and Torres Strait Islander (Australia)
Australian Aboriginal and Torres Strait Islander people com-

prise 3.8 % of Australia’s population [9]. There are hundreds of
individual groups with distinct languages, cultures, and traditions,
together comprising the oldest surviving cultures in the world.
Most Aboriginal and Torres Strait Islander people live in urban
settings, but a quarter live in remote/very remote settings. They
are also a comparatively young population, approximately one
third <15 years [9].

Aboriginal and Torres Strait Islander people experience signif-
icant disparities in health outcomes, including an eight-year gap
deficit in life expectancy [26]. Colonisation is recognised as a
major contributor to ongoing health and wellbeing inequities,
including multigenerational trauma and systemic racism. Connec-
tion to Country and community, self-determination and cultural
expression have been shown to positively influence Indigenous
peoples’ health and wellbeing [9].

Australian Aboriginal and Torres Strait Islander children suffer
the highest burden of middle ear diseases globally [27–29]. OME
affects 5 %–41 % of Indigenous children, depending on age group
and degree of remoteness, though this number may be signifi-
cantly underestimated [26,30,31]. OME is often transient, and
these children in particular face increased sociocultural barriers
to healthcare services where such data are collected [32,33]. In
Australia, approximately 300,000 children suffer OME-related mild
to moderate temporary hearing loss [32].

The social impact of hearing loss on Indigenous communities
is particularly palpable. Aboriginal history is oral, storytelling is a
crucial tie to culture, and hearing loss can lead to community
isolation [29]. There is a strong link between the presence of
childhood middle ear disease with associated hearing loss and
economic and educational disadvantage. Due to factors including
multigenerational trauma and racist healthcare systems, risk fac-
tors for OME resulting from the ‘social determinants of health’
such as high housing density and low socioeconomic status are
19
more common. The high rates of OME among these populations
therefore perpetuates an ongoing cycle of disadvantage [29].

OME treatment also poses group-specific challenges for Aborig-
inal and Torres Strait Islander children. Antibiotic selection differs,
as pathogens for AOM differ [33,34]. Compliance with prescribed
management regimens is difficult, partly attributed to a lower
health literacy base but also involving practical issues such as less
access to healthcare professionals who can prescribe, no fridge to
store antibiotic syrups and also bigger picture issues such as lack
of culturally safe care. For example, antibiotic adherence has been
reported at ∼50 %, but improves with better models of care sensi-
tive to individual cultures, a focus on education and empowering
parents [35]. While ventilation tubes are simple and cost-
effective, geographical and cultural barriers compound the long
wait times for surgery [21].
First Nations, Inuit, and Métis (Canada)
First Nations, Inuit, and Métis are the three recognized indige-

nous peoples of Canada, each with unique languages, cultural
practices and spiritual beliefs that have been sustained for thou-
sands of years. These populations represent 5 % of Canada’s total
population: First Nations 3.2 %; Métis 2 %; and Inuit 0.2 % [36].
While many First Nations andMétis people live in urban and regio-
nal settings, many reside in rural and remote communities. Most of
the Inuit population live in ‘Inuit Nunangat’, their traditional
homeland in the Arctic. They are relatively young with approxi-
mately 25 % of Inuit and First Nation individuals <14 years [36].

Canadian indigenous people face significant disparities in
health, education, and economic outcomes compared to other
Canadians. The Inuit have the lowest life expectancy, approxi-
mately 10 years below the national average. First Nations and
Métis populations also face higher rates of chronic disease, mental
health challenges, and reduced life expectancy [37,38]. These dis-
parities are deeply rooted in the ongoing legacy of colonisation
which has involved land displacement, systemic racism, and
oppressive policies, resulting in significant inter-generational
trauma. High housing density, high unemployment rates, limited
access to health care, and persistent discrimination has further
exacerbated health inequities [37–39]. Despite these challenges,
Canadian indigenous populations maintain a strong connection
to land, language, and cultural practices. Indigenous-led initia-
tives in healthcare, education, and governance are vital in pro-
moting wellbeing and improving healthcare outcomes these
groups [40,41].

The high prevalence of OME in children in the Eastern Canadian
Arctic may be a recent trend following rapid urbanisation in the
mid-20th century. Early records by Arctic explorers document a
largely healthy, resilient nomadic people. Following World War
II, more permanent settlements formed with exposure to over-
crowding and greater communicable disease spread. One survey
of several hundred children across rural Inuit schools in the
1970 s identified OM-related hearing loss prevalence between 3
and 20 % [42]. In more remote communities, the prevalence was
as high as 30 %. While anecdotal evidence suggests conditions
are improving, geographical and sociocultural barriers to health
service access limit opportunities for robust data collection. A
2020 study found an average incidence of 6 OM episodes for Inuit
children in the first 5 years [43]. Population-level public health
interventions are likely to have the largest impact on these dis-
crepancies, as well as community consultation to determine the
cultural and spiritual priorities of these indigenous communities
[44].

move_t0005
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Inuit (Alaska)
Alaskan Inuit people are part of the broader indigenous peoples

of the Arctic, comprising several distinct communities with unique
languages, cultures, and traditions sustained over thousands of
years. Alaskan indigenous people represent ∼15 % of Alaska’s pop-
ulation with roughly 35 % of the population being <15 years [45].
While many Inuit people live in urban and regional areas, a signif-
icant proportion reside in remote communities where traditional
practices such as hunting, fishing, and gathering remain central
to cultural identity.

Alaskan Inuit experience significant health disparities com-
pared to the broader United States population, with a life expec-
tancy approximately 10 years lower [46]. These disparities are
deeply rooted in the historical and ongoing impacts of colonisa-
tion, forced relocation, and systemic barriers to healthcare and
economic opportunity, all of which contribute to inter-
generational trauma [46]. Despite these challenges, Alaskan Inuit
people demonstrate strength and resilience by maintaining deep
connections to the land and community. Culturally grounded
healthcare programs and Inuit-led governance play a crucial role
in promoting health and wellbeing [45].

Historical texts report OME as being the second highest cause of
acute illness among Alaskan native peoples [25,47]. A 1970 obser-
vational study of 50 Inuit settlements followed the progress of chil-
dren’s hearing over 12 months through regular audiometry and
parental interviews. Then, a typical household consisted of six peo-
ple living in a single room in the harsh arctic climate. Of 404 chil-
dren interviewed, 63 % had a prior OME history. Nearly half
experienced OME in the first year of life, and 7 % experienced
recurrent infections. Over a quarter had conductive hearing loss,
and of this population a further 25 % had bilateral deafness [47].
Through a combination of robust public health measures and
improving social safety nets, updated research demonstrated
improving hearing outcomes. A 2019 study of 1,634 children aged
3 to 21 years identified conductive hearing loss in 10 %. OME was
present in 17.6 % of cases, and in nearly a quarter of children aged 3
to 6 years [48].
Inuit (Greenland)
Greenland is an autonomous territory of Denmark and Green-

landic Inuit people (‘Kalaallit’) represent 89 % of the population
[49]. Like other Inuit groups in the Arctic, they have maintained
rich cultural traditions and languages that have evolved over
thousands of years to support survival in harsh environments
[50]. Most Kalaallit reside in urban or coastal areas, while a
minority continue to live in remote regions [48].

Kalaallit experience vast disparities in health, education and
economic outcomes compared to the broader Danish Population.
Life expectancy among Greenlandic Inuit people is ∼10 years
lower than that of Denmark, reflecting health inequities that stem
from colonization, rapid social change, and systemic barriers to
healthcare access [51]. Policies such as forced relocation and cul-
tural suppression have contributed to intergenerational trauma
among Kalaallit populations. In response, Inuit-led healthcare
programs and community driven solutions are integrating tradi-
tional knowledge with modern medicine to address these chal-
lenges and support long term health and wellbeing [52].

Kalaallit have faced upheaval of lifestyle and living situations
since colonisation in the last 60 years. A 1996 study of 591 children
measured middle ear effusion prevalence between 23 % and 28 %,
depending on the specific community [51]. This is comparative
20
with chronic otitis media, for which the prevalence has been
reported as 7–31 % [53]. There are scant data on OME risk factors
in this population, but the severe Arctic environment and social
factors likely exacerbate the spread of respiratory infections lead-
ing to OME [52]. A two-year cohort study of 288 Inuit children
from 1996 found child-care centre attendance, sharing a bedroom
with adults, and sharing a bedroom with a child aged <5 years
increased upper respiratory tract infections [54]. Comparing these
with a study from 10 years previously showed minimal improve-
ments, but more current evidence is lacking. Recent improvements
in general socio-economic and medical comorbidities among these
communities suggest that underlying social determinants of health
should continue to be prioritised [55].
Māori (New Zealand)
Māori, the indigenous people of New Zealand (Aotearoa), have a

rich cultural heritageand traditions thathaveendured for 700years
since migrating from Polynesia. Māori comprise approximately
16.5 % of New Zealand’s population [56]. Most Māori people reside
in urban and regional settings. Approximately 17 % live in rural
communities. Cultural practices, language, and traditional knowl-
edge remain central to daily life. TheMāori populationare relatively
young with nearly one third of the population <15 years [56].

Māori people continue to experience significant health dispar-
ities compared to the wider New Zealand population. These dis-
parities include a life expectancy gap of seven years, higher
rates of chronic disease, and increased mental health challenges
[57]. These health inequalities are linked to ongoing effects of
colonisation, land disposition, systemic racism, and socioeconomic
inequalities [57]. Despite this, a strong cultural identity, family
connections, language revitalisation efforts, and Māori led health-
care initiatives have been a critical factor in supporting Māori
health and wellbeing [58,59].

There are scant OME prevalence data for Māori children, how-
ever, approximately one quarter <5 years are affected by AOM
annually, with 4 % experiencing recurrent infections. A 2023 study
of 1128 European New Zealander versus Māori children during the
COVID pandemic found comparable rates of OME [60]. A 2024
qualitative survey of Māori parents reported all participants felt
the diagnosis of their child’s middle ear disease was delayed due
to barriers accessing healthcare. As a result, families described an
inability to participate in cultural and recreational activities that
fostered connection to ‘Te Ao Māori’ (the Māori world) [61]. Educa-
tion and development were also affected, citing a significant phys-
ical and mental burden.
INNOVATIVE APPROACHES TO IMPROVE ACCESS TO HIGH
QUALITY CARE

There is a discordance between burden of disease and access to
care. For example, middle ear disease is most common among
remote Aboriginal and Torres Strait Islander populations with the
fewest healthcare professionals (e.g., audiologists and ENT special-
ists). We need innovative solutions to address healthcare access
barriers.

Use of technology and novel screening tools

Wireless microphones are used to transmit teachers’ voices in
Australian classrooms, with the option to transmit directly to a
child’s hearing aid or implant [21]. Image-based artificial intelli-
gence is increasingly speculated to have a future role in diagnosing
middle ear disease in isolated environments with fewer healthcare
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professionals. The current average diagnostic accuracy (with oto-
laryngologists’ diagnosis as gold standard) is 91 % [62,63]. Simpli-
fied hearing screenings are increasingly available in the form of
children’s books and tablet games available in patient’s homes
around the world [3]. In Australia, the Parent-evaluated Listening
and Understanding Measure (PLUM) and the Hearing and Talking
Scale (HATS) have recently been introduced to establish whether
a child would benefit from referral to speech and language and/
or audiology services. The scale was developed with Aboriginal
and Torres Strait Islander healthcare workers and involves a total
of 15 simple questions that can be asked by any healthcare worker
to parents and carers of a child who uses any spoken language
[64]; (Table 2, Table 3).

Community leadership and culturally safe care

Australian Aboriginal Community Controlled Health Organisa-
tions are community-operated primary care centres that deliver
holistic and culturally safe care and have demonstrated improved
patient engagement [65]. Successful funding programs for Indige-
nous ear health in Australia centre community leadership, such
as training Aboriginal project officers to coordinate patient care
across siloed health services [66]. Similarly, a series of interviews
with seven Māori people with ear disease in 2024 identified a con-
sensus that mainstream healthcare staff with a better understand-
ing of Te Ao Māori (Māori culture) could reduce the morbidity
associated with middle ear disease [65].

Support of allied health leadership in underserviced regions

Audiologists are allied health professionals specialised in hear-
ing testing and hearing aids and devices and often a first point of
contact for patients with ear disease into the health system.
Audiologists have an increasing role as advocates for ear health,
removing barriers to ear care and working to reduce long wait
times for ENT surgery access [21]. In Australia, promising recent
pilot studies have streamlined referral pathways to ENT surgery
using audiologist assessment with otolaryngologist oversight
[67,68]. Rural Canadian Inuit communities found improved educa-
tion outcomes when audiology services were channelled directly
through schools and individual teachers are allocated to assist
hard-of-hearing students [42].
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Table 2
Parent-evaluated Listening and Understanding Measure (PLUM). Each question is
scored as Not Yet (0 points), A Little (1 point), Sometimes (2 points), A Lot (3 points)
or Always (4 points), Scores are stratified to age and classified as on track (reassess in
one year), borderline (reassess in three months), or not yet on track (refer to
audiologist). Instructions for use and scoring can be found at: https://plumand-
hats.nal.gov.au [58].

Ages 6 months to >30 months

1. When it’s quiet and you call your child, and they can’t see you, do they
hear you?

2. And when it’s noisy?
3. When it’s quiet, if you ask your child to do something easy, can they do

it?
4. And when it’s noisy?
5. When it’s quiet, does your child join in conversation with you, or with

someone they know?
6. And when it’s noisy?
7. When it’s quiet, and you’re talking, singing, or telling a story, does your

child join in and follow?
8. When it’s noisy, does your child understand you when they can’t see you?
9. Without seeing them, does your child know people by their voices?

10. Does your child notice other sounds around them?
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move_t0015
https://plumandhats.nal.gov.au
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Rural and remote specialist outreach

Due to an overwhelmed universal public health system, wait
times for access to public otolaryngology services in Australia
can be four years [21] Australian outreach programs deliver regular
specialist services to rural and regional areas, with clinics or oper-
ating lists hosted out of rural or regional schools, hospitals, or Abo-
riginal Community Controlled Health Services [69]. Outreach
programs for specialised health services in general are associated
with an increased number of children treated, treatment compli-
ance, health literacy, and reduced travel costs for families [70].
CONCLUSION

This review highlights the burden of OME, particularly among
First Nations communities globally. This is largely due to com-
mon threads of low socioeconomic status resulting from dis-
placement and intergenerational trauma, urbanisation and
subsequent residential overcrowding, and racist systems of
healthcare creating barriers to timely diagnosis and treatment.
Social determinants of health are slowly improving in many of
these communities, and as a result rates of OME and relating
hearing loss are gradually declining. However, the ‘gap’ of hear-
ing loss in these communities compares with their non-
indigenous counterparts remains significant, and extensive action
is required at a local and national level to prioritise the popula-
tions most needing interventions.

FUTURE DIRECTIONS FOR RESEARCH

• Prophylactic therapies for recurrent OM (e.g., eustachian tube
dilatation)

• Feasibility of AI diagnosis of OM in underserviced regions
• Implementation of at-home hearing and speech testing (e.g.,
PLUM and HATS)

• Feasibility of widespread audiology-led referral pathways to
grommet surgery

• Effectiveness of widespread school-led referral to audiology
services
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2024;137(1588):57–66.

[62] Song D, Kim T, Lee Y, Kim J. Image-based artificial intelligence technology for
diagnosing middle ear diseases: a systematic review. J Clin Med 2023;12
(18):5831.

[63] Habib A-R, Kajbafzadeh M, Hasan Z, Wong E, Gunasekera H, Perry C, et al.
Artificial intelligence to classify ear disease from otoscopy: a systematic
review and meta-analysis. Clin Otolaryngol 2022;47(3):401–13.

[64] National Acoutstic Labarotories. PLUM and HATS. 2025. Accessed March 17
2025. Available: https://plumandhats.nal.gov.au.

[65] Pearson O, Schwartzkopff K, Dawson A, Hagger C, Karagi A, Davy C, et al.
Aboriginal community controlled health organisations address health equity
through action on the social determinants of health of Aboriginal and Torres
Strait Islander peoples in Australia. BMC Public Health 2020;20(1):1859.

[66] Young C, Gunasekera H, Kong K, Purcell A, Muthayya S, Vincent F, et al. A case
study of enhanced clinical care enabled by Aboriginal health research: the
Hearing, EAr health and Language Services (HEALS) project. Aust N Z J Public
Health 2016;40(6):523–8.

[67] Pokorny MA, Thorne PR, Whitfield BC, Lee AC, Wilson WJ. Can an advanced
audiology-led service reduce waiting times for paediatric ear nose and throat
outpatient services? J Paediatr Child Health 2021;57(2):268–72.

[68] Gunasekera HMH, Burgess L, Chando S, Sheriff SL, Tsembis JD, Kong KM, et al.
Agreement between diagnoses of otitis media by audiologists and
otolaryngologists in Aboriginal Australian children. Med J Aust 2018 Jun;2
(1):29–35.

[69] Gotis-Graham A, Macniven R, Kong K, Gwynne K. Effectiveness of ear, nose and
throat outreach programmes for Aboriginal and Torres Strait Islander
Australians: a systematic review. BMJ Open 2020;10(11):e038273.

[70] O’Sullivan BG, Joyce CM, McGrail MR. Rural outreach by specialist doctors in
Australia: a national cross-sectional study of supply and distribution. HRH
2014;12(1):50.

[71] Chan J, Stephenson K. Diagnosis and management of middle ear disease in
children. PCH 2023;33(12):376–81.

[72] ThorneJA.Middleearproblems inAboriginal schoolchildrencausedevelopmental
and educational concerns. Contemp Nurse 2003;16(1–2):145–50.

[73] McCafferty GJ, Lewis AN, Coman WB, Mills C. A nine-year study of ear disease
in Australian Aboringinal children. J Laryngol Otol 1985;99(2):117–25.

[74] Brennan-Jones CG, Hakeem HH, Costa CD, Weng W, Whitehouse AJO, Jamieson
SE, et al. Cross-sectional prevalence and risk factors for otitis media and
hearing loss in Australian children aged 5 to 7 years: a prospective cohort
study. Austr J Otolaryngol 2020;3:8.

[75] Giles M, Asher I. Prevalence and natural history of otitis media with
perforation in Maori school children. J Laryngol Otol 1991;105(4):257–60.
https://doi.org/10.1017/s0022215100115555. PMID: 2026935.

[76] Giles M, O’Brien P. The prevalence of hearing impairment amongst Maori
schoolchildren. Clin Otolaryngol Allied Sci 1991;16(2):174–8.

[77] Stanhope JM, Aitchison WR, Swindells JC, Frankish JD. Ear disease in rural New
Zealand school children. N Z Med J 1978;88(615):5–8. PMID: 311453.

[78] Pedersen CB, Zachau-Christiansen B. Chronic Otitis Media and Sequelae in the
Population of Greenland. Scand J Soc Med 1988;16(1):15–9.

[79] Kramer AH, McCullough DW. The prevalence of otitis media with effusion
among Inuit children. Int J Circumpolar Health 1998;57(Suppl 1):265–7.

[80] Okeowo PA, Casselbrant ML, Flaherty MR. Prevalence of otitis media with
effusion in a group of preschool children in the United States. Ann Otol Rhinol
Laryngol 1983;96(6 II Suppl. 107):7.

[81] McPherson B, Smyth V. Hearing screening for school children with otitis media
using otoacoustic emission measures. APJSLH 1997;2(1):69–82.

[82] Latzel S, Hunter G. Prevalence of otitis media in Aboriginal school children on
Groote Eylandt. AJO 2002;5(1):14.

http://refhub.elsevier.com/S1526-0542(25)00053-3/h0170
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0170
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0175
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0175
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0175
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0175
https://www12.statcan.gc.ca/census-recensement/2021/ref/98-307/index-eng.cfm
https://www12.statcan.gc.ca/census-recensement/2021/ref/98-307/index-eng.cfm
https://www2.gov.bc.ca/assets/gov/health/about-bc-s-health-care-system/office-of-the-provincial-health-officer/reports-publications/annual-reports/pho_metis_report_2021c_f3.pdf
https://www2.gov.bc.ca/assets/gov/health/about-bc-s-health-care-system/office-of-the-provincial-health-officer/reports-publications/annual-reports/pho_metis_report_2021c_f3.pdf
https://www2.gov.bc.ca/assets/gov/health/about-bc-s-health-care-system/office-of-the-provincial-health-officer/reports-publications/annual-reports/pho_metis_report_2021c_f3.pdf
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0195
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0195
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0195
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0195
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0200
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0200
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0200
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0205
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0205
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0205
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0210
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0210
https://doi.org/10.1080/22423982.2020.1799688
https://doi.org/10.1080/22423982.2020.1799688
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0220
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0220
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0225
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0225
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0230
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0230
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0235
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0235
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0240
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0240
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0240
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0245
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0250
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0250
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0250
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0255
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0255
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0255
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0255
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0260
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0260
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0260
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0265
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0265
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0265
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0265
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0270
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0270
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0270
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0270
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0270
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0275
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0275
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0275
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0275
https://www.stats.govt.nz/information-releases/2018-census-population-and-dwelling-counts/
https://www.stats.govt.nz/information-releases/2018-census-population-and-dwelling-counts/
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0285
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0285
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0290
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0290
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0295
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0295
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0300
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0300
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0300
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0305
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0305
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0305
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0310
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0310
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0310
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0315
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0315
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0315
https://plumandhats.nal.gov.au
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0325
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0325
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0325
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0325
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0330
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0330
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0330
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0330
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0335
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0335
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0335
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0340
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0340
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0340
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0340
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0345
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0345
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0345
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0350
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0350
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0350
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0355
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0355
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0360
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0360
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0365
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0365
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0370
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0370
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0370
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0370
https://doi.org/10.1017/s0022215100115555
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0380
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0380
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0385
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0385
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0390
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0390
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0395
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0395
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0400
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0400
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0400
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0405
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0405
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0410
http://refhub.elsevier.com/S1526-0542(25)00053-3/h0410

	Glue ear: an ongoing global program – closing the audiology gap among First Nations children
	
	Introduction
	Diagnosis
	Tympanometry
	Pure tone audiometry

	Management
	Medical
	Surgical
	Audiology and speech pathology
	Sociocultural considerations

	Global First Nations populations
	Innovative approaches to improve access to high quality care
	Use of technology and novel screening tools
	Community leadership and culturally safe care
	Support of allied health leadership in underserviced regions
	Rural and remote specialist outreach

	Conclusion
	Future directions for research
	Declaration of competing interest
	References


