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ABSTRACT 

Achieving healthy skin requires the prevention of infectious diseases that affect the skin. 
Prevention activities range from environmental health improvements to address inequities in 
living situations, through to community-wide treatment programs to reduce transmission and 
improve skin health. In this paper we discuss the pathogens that cause and conditions that arise 
when skin is infected, the burden of disease in northern Australia, and some of the current 
research underway to address this high burden, which predominantly affects remote-living 
Aboriginal and Torres Strait Islander children and families.  
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Introduction 

The skin is the largest and only externally visible organ of the body, and healthy skin is 
crucial for holistic physical and social-emotional wellbeing. In remote northern Australia, 
a variety of skin infections are endemic, which can impact on wellbeing. These include 
pruritic infections such as scabies, tinea,1 and headlice that can lead to skin disruption 
and subsequent impetigo.2,3 

In remote northern Australia, up to 75% of all community members attend a clinic at 
least once each year for the treatment of a skin or soft tissue infection,4 and there has 
been a long history of skin infection programs in individual communities to address this 
burden. In the Northern Territory (NT) these efforts include scabies mass drug adminis-
tration (MDA) in Wadeye,5 the East Arnhem Healthy Skin Program6 and, more recently, a 
focus to prevent skin infections upstream of rheumatic heart disease (RHD) in 
Maningrida.7 In the Kimberley region of Western Australia (WA), an outbreak of acute 
post-streptococcal glomerulonephritis (APSGN) from 2013 to 20178,9 has led to a strong 
focus on healthy skin, and the inclusion of prevention activities alongside diagnosis and 
treatment in the SToP (See, Treat, Prevent) Trial currently underway.10 In northern 
Queensland (QLD), several older studies have documented the burden of skin infections,3 

with newer work emerging from the Torres Strait.11 

Here we summarise the work to date in understanding the burden and control of skin 
infections in northern Australia and describe a potential road map for future action. 

Burden 

Impetigo 

Impetigo, also known as skin sores, is a frequent diagnosis for children and adults living in 
remote northern Australia. Impetigo is a bacterial skin infection, and in northern Australia 
is driven by Streptococcus pyogenes12,13 with Staphylococcus aureus also present indepen-
dently or as a co-infection at high rates.12 Impetigo begins as a blister that fills with pus, 
crusts and then eventually heals following re-epithelialisation of the skin surface.14 At any 
one time, 45% of remote-living Aboriginal children in northern Australia are suffering 
from impetigo – this is by far the highest documented burden in the world.2,3 

Skin infections, predominantly scabies with secondary infection with S. pyogenes and 
S. aureus, affect many infants in the first month of life, with the median timing of first 
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clinic presentation in the NT at 2 months of age15 and 82% 
of children presenting to the clinic with an episode of impetigo 
before 12 months of age.16 In WA skin infections, predomi-
nantly impetigo, are the chief reason for presentation to the 
clinic, with 72% of all children aged 0–5 years presenting at 
least once each year for skin infections.17 This heavy, early 
burden of skin infections results in 15% of infants admitted 
to hospital in the first year of life18 and this early S. pyogenes 
exposure increases the risk of subsequent acute rheumatic 
fever (ARF).19 Despite their frequency, skin sores may be 
‘normalised’ by clinicians in endemic regions, leading to 
under-recognition and under-treatment of impetigo in 
remote Australia.20 Left untreated, bacterial skin infections 
can become complicated by S. pyogenes and S. aureus sep-
sis,21 bone and joint infections,22 and pneumonia,23 as well 
as post-infectious sequelae including acute rheumatic fever 
(ARF) (and therefore RHD) and acute post streptococcal 
glomerulonephritis (APSGN)24 (Fig. 1). 

Scabies 

The scabies mite, Sarcoptes scabiei, is transmitted from 
human to human, and is endemic in remote northern 
Australia. Remote Australian children have some of the high-
est reported rates of scabies in the world,25 with up to 35% of 
children affected at any time.2 Scabies infestations can also 
be complicated by bacterial skin infectious, with common 
pathogens including S. pyogenes and S. aureus. 

Attempts to control scabies through MDA of permeth-
rin5,26 and ivermectin27 have been somewhat successful, 
but not sustained. Recently, community engagement in con-
sideration of scabies treatment with an ivermectin mass 
drug administration approach has been important, and this 
has informed the recent change to make ivermectin availa-
ble across Australia for first line treatment of scabies in 
Aboriginal or Torres Strait Islander people.28 More recently, 
mathematical modelling has shown that up to seven rounds 
of MDA in a community might be required for sustained 
impact29 – an approach that has not been trialled to date in 
Australia or globally. 

In a hospital study in WA, no children with scabies were 
identified in a retrospective chart review, compared to 8% 
of children who were prospectively assessed for skin condi-
tions when admitted to hospital.20 This demonstrates that 
normalisation of scabies by health care providers may be a 
contributory factor to the ongoing burden, with education 
and training packages that can be accessed through the 
National Healthy Skin Guidelines30 a key strategy to address 
this normalisation among healthcare workers. Similarly, 
the SToP Trial10 has been designed to deliver the continu-
ity of training required for healthcare workers in a heavy 
burden context. Empowering families as well as Aboriginal 
health workers to work alongside families and support 
access to culturally informed diagnosis, treatment and 
prevention activities will be key to successful change. 
With this in mind, further resources are available in the 
National Healthy Skin Guideline community care workers 
manual. 

Crusted scabies in all age groups may be a critical con-
tributor to the heavy burden of classical scabies in young 
children due to stigma, ‘shame’, under-diagnosis, and fre-
quent recurrences.31 Crusted scabies is notifiable in the 
Northern Territory,32 and considerable progress has been 
made in improving recognition, treatment, and facilitating 
a ‘scabies-free environment’ approach for those affected with 
crusted scabies to reduce recurrences.33 Crusted scabies may 
be less common in other states of Australia, but there is 
limited data available to confirm this, as it is not a notifiable 
disease in WA or QLD. 

Tinea 

Tinea is a pruritic, scaly skin condition transmitted from 
human to human. Alternatively, it can also be acquired from 
the environment1 or household pets,34 and in northern 
Australia is caused by Microsporum spp. and Trichophyton 
spp. Estimates of the tinea burden in northern Australia are not 
well established;1 however, tinea was recorded in 7% of chil-
dren prospectively assessed for skin infections on admission to 
hospital in WA,20 and 4.3% of participants had skin sores 

S
ic

k 
bl

oo
d

A
 sick heart

S
kin sores

Sore throat

S
ick kidneys

S
ic

k 
bo

ne

Fig. 1. The skin is a physical barrier that protects the body from 
disease. Breakages in the skin, often due to itchy infections, facilitate 
the development of impetigo. Left untreated, impetigo can progress 
to complex chronic diseases such as acute post streptococcal glo-
merulonephritis, acute rheumatic fever, and rheumatic heart disease.  

H. M. M. Thomas et al.                                                                                                                         Microbiology Australia 

B 



associated with tinea in the Skin Sore Trial conducted across 
the NT.13 

Kerion, onychomycosis, and other complications of tinea 
are well documented,35 but may be misclassified as they are 
frequently under-recognised. Similar to bacterial skin infec-
tions, ‘normalisation’ of fungal infections by clinicians has 
also been noted in remote Australia.20 As with other pruritic 
skin conditions, tinea predisposes to bacterial skin infections 
and the other sequelae previously mentioned, can be stig-
matised, and is challenging to treat. 

Head lice 

The head louse is a hematophagous ectoparasite, Pediculus 
humanus capitis, readily transmitted by direct head-to-head 
contact. In Australia, head lice is the third most commonly 
reported outbreak in day-care centres and schools, with 
rates of up to 35% reported in school-aged children.36 

There are no published studies on the prevalence of head 
lice in remote Australia; however, the SToP Trial is measur-
ing this burden in remote Kimberley communities of WA.10 

Breaks in the epidermis due to intense itching from head lice 
can be complicated by secondary bacterial infection37 and 
have been known to cause severe impetigo of the scalp in 
remote-living Australian Aboriginal children.38 In this way, 
ectoparasitic diseases like headlice and scabies can pre-
dispose to S. pyogenes infection and post-infectious compli-
cations, such as glomerulonephritis and rheumatic fever.39 

Less common skin infections 

Other skin infections occur with less frequency but remain 
present in northern Australia. Leprosy, a chronic granulo-
matous infection characterised by anaesthetic skin lesions 
and caused by Mycobacterium leprae, is diagnosed infre-
quently in Australia but remains at the highest burden 
in remote-living Aboriginal and Torres Strait Islander 
Australians.40 Buruli ulcer is a neglected tropical skin 
disease which leads to skin and soft tissue destruction, 
predominantly on the lower limbs, after infection with 
slow-growing Mycobacterium ulcerans. This is endemic in 
coastal regions in south-east Victoria and in Far North 
Queensland but is uncommon in Western Australia and in 
the Northern Territory.41 

The road to healthy skin 

We offer guidance on treatment for skin infections in remote 
settings in the Australian National Healthy Skin Guidelines;30 

however, strengths-based, integrated, Aboriginal community- 
led and co-designed programs across the region will be 
required to comprehensively address the heavy burden of 
skin infections in northern Australia. In order to be successful, 
these programs must be informed by timely and consistent 
estimations of disease burden, give attention to the social and 
environmental determinants of health which underpin this 
burden, and employ holistic approaches to public health 
intervention which empower and support individuals and 
communities to improve health outcomes. 

A contemporary understanding of prevalence to 
inform public health action 

Studies of skin infection burden across northern Australia over 
the last few decades have been intermittent and community- 
based.3 While this has informed community-based interven-
tions,5,27,42 broader regional skin disease control is needed. 
The prototype for this has been the East Arnhem Healthy Skin 
program6 in the NT and, more recently, the SToP Trial in 
WA;10 however, both are limited to small regions within their 
respective jurisdictions. Ongoing Aboriginal- and community- 
led skin burden studies across the entire northern region of 
Australia are crucial to inform skin disease control, improve 
quality of life and reduce the downstream consequences. 

However, the barriers of remote distance and competing 
heavy burdens of chronic disease (further exacerbated by 
events such as the recent pandemic) make ongoing assessment 
of skin infection prevalence in remote regions of northern 
Australia challenging. The development and validation of 
accurate, sustainable, and community-led mechanisms to 
determine skin infection prevalence will be key to a contempo-
rary understanding of the burden of these diseases, which is in 
turn crucial to advocate for and monitor the success of public 
health interventions. Empowering community-based health 
workers to facilitate skin assessments may be a way forward, 
such as described by Tsoi et al. in Fiji and the Solomon 
Islands,43 and work is under way to explore the cultural 
security and accuracy of this approach in northern Australia. 
While prevalence studies can be informative to disease control, 
primordial prevention by addressing housing, environmental, 
and other determinants of health remains critical. 

Environmental health 

Environmental health occurs at the interface between humans 
and the broader environment in which we live.44 It is a strong 
determinant of health, including skin health, existing within a 
socio-ecological model whereby external factors constrain and 
limit an individual’s health behaviours. Colonisation and his-
torical polices and determinants of health have impeded 
Aboriginal peoples’ rights to access safe, effective, and cultur-
ally responsive healthcare and housing.45 For populations in 
remote Australia, this has led to overcrowding, inadequate 
housing, and limited access to functional and regularly 
repaired health hardware (e.g. showers, washing machines) 
and software (e.g. soap, towels) in the home. To make real 
change, researchers and policy-makers must look beyond 
reducing overcrowding only through the provision of new 
housing stock, and instead invest in co-designed environmen-
tal health initiatives with significant community input to 
achieve the Healthy Living Practices.46 Recent and ongoing 
work in WA and the NT suggests that the focus should be 
placed on functional hand and body washing facilities, func-
tional washing machines, and regular maintenance cycles for 
housing as essential strategies to improve skin health, with 
additional benefits for other infectious diseases.47 

Health promotion 

As part of a holistic approach to addressing skin infections, 
health promotion and prevention programs must be developed 
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using a ground-up approach, to ensure they are meaningful 
to the environment in which they are implemented.48 

Approaching biomedical science from an Aboriginal cultural 
standpoint has the potential to transcend traditional Western 
prevention programs and create inclusive, empowering, and 
contemporary methods of promoting health and wellbeing.49 

Embedding of culture, language, and Aboriginal peoples’ 
voices specific to the target communities within health mes-
saging is likely to increase engagement and improve sustain-
ability,50 and this has been shown in previous work to 
improve the diagnosis, treatment, and prevention of a range 
of diseases in northern Australia including wet cough,51 

RHD52 and skin infections.53 In the Kimberley region of WA, 
work is underway in partnership with remote Aboriginal com-
munities to co-design and implement culturally appropriate 
healthy skin resources.10 At the request of community Elders, 
local language and culture are embedded within these 
resources with an aim to reduce the burden of skin infections. 
Moving forwards, initiatives to promote healthy skin across 
northern Australia will require this multifocal lens, with 
Aboriginal people’s worldviews and ways of knowing, being, 
and doing central to the narratives and messaging of programs. 

Conclusions 

Skin infections remain a longstanding challenge across 
northern Australia, predominantly affecting Aboriginal chil-
dren and families. While prevalence assessments followed 
by community-wide treatment is one approach to address this, 
more comprehensive co-designed and community-led pro-
grams with attention to the environments in which people 
live, achieving the healthy living practices, and culturally 
informed health promotion will be critical to achieve real 
change. 
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