
 

 

 

Ear Disease and Hearing Loss in Young 

Children in Niue 

 

Connection, Communication, Community 

 

 

 

 

 

 

 

 

Elizabeth Anne-Louise Holt 

 

 

 

A thesis submitted in fulfilment of the requirements for the degree of Doctor of Philosophy, 

The University of Auckland, 2020.





i 

 

Abstract 

Background 

Hearing is a primary sense which facilitates the development of spoken language, social 

connection and an appreciation of sounds within the natural world.  Hearing loss is a significant 

global public health problem and while Pacific Island countries bear the third greatest global 

burden of the condition, the relatively inconspicuous concept of hearing loss precipitates a 

dearth of useful country-based data that could be used to develop culturally appropriate 

interventions.  

The aim of this thesis is to determine the ear and hearing status of children five-years-of-age-

and-under on the island of Niue and explore the knowledge, beliefs and practises of ear and 

hearing health of members of the Niuean community. 

Methods 

The thesis utilised three data collection methods, with each strand dealing with an important 

component to examine ear and hearing health in Niue. 

Population-based Study: Standard audiological testing procedures were used to determine the 

ear and hearing health status of all Niuean children 5-years-of-age-and-under.  

Qualitative Interviews: Twenty semi-structured interviews were conducted to understand the 

Niuean worldviews of ear and hearing health. 

Bilingual Survey: A descriptive survey was completed by 170 Niuean community members to 

identify factors associated with knowledge, perceptions and practises for ear and hearing 

health.  

Results 

The point prevalence of type Blow tympanograms indicative of otitis media with effusion by 

ears in Niuean children 5-years-and-under was 13.4%, 8.7% in children without external ear-

canal obstruction.  Population prevalence within the sample was 19.5%, or 12.8% in children 

with a Blow tympanogram without external ear-canal obstruction.  Point prevalence of hearing 

loss as defined as >25dBHL across three frequencies: 1000Hz, 2000Hz and 4000Hz was 12.66%. 
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There was no significant gender or age effect (p>0.05).  Wax occlusion was the main reason for 

failed otoscopy screening, with 95% of referrals being due to excessive or impacted cerumen.  

Significant associations were found between wax and male gender (p=0.029) and wax and 

older age groups (p=0.003).  The general Niuean population have a good level of knowledge 

about ear disease and hearing health.  There is high utilisation of free public health services at 

the local hospital and many members of the Niuean community use traditional and spiritual 

healing methods as a conjunct to hospital care.  There is great potential for the implementation 

of improved ear and hearing health strategies including health promotion and education. 

Conclusion 

Niuean children aged 5-and-under have more favourable ear and hearing health outcomes 

compared to populations in other Pacific Island Countries and Territories and Pacific Island 

children, including Niuean children, in New Zealand.  The proposed Lili Ear and Hearing Health 

Model can be used as an explanatory tool to shed light on the favourable hearing health 

outcomes of the Niuean paediatric population.  
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Preface 

 

Mitaki tugi e mafola, Mitaki tugi e mafola 

Shine the torch of peace, Shine the torch of peace 

-Niuean proverb 

 

I have been privileged to come from a multi-cultural background which has shaped my 

worldview and laid the foundations to my life path.  My diverse life experiences have led me 

to conduct this research project and write this thesis.   

In Pacific culture, it is imperative to explain where you are from and why you are here to 

express your connection to the work you are doing and enhance your credibility.  My mother 

is originally from the village of Fasi in Nuku’alofa, Tonga.  Born and raised in the capital and 

after spending some time in the United States, my mother returned to Tonga and secured a 

job at the newly opened Bank of Tonga in the mid 1970’s, where she met my father who was 

seconded from New Zealand to be the assistant manager of the bank.  My father was no 

stranger to the Pacific as he had worked for many years in Fiji and American Samoa.  The 

decision to move to Tonga would prove to be his most pivotal life experience. 

My first life memories were from our time living in Labasa, Fiji, where we lived since I was three 

months old until the age of four.  I hold vivid memories of playing with my village friends, eating 

delicious tropical fruit and playing in the pool to escape the heat.  Building on these seminal 

memories, my life has been enriched by Tongan culture and language.  This has instilled in me 

strong Pacific values such as the importance of family, generosity and respect. 

My decision to become a physiotherapist was shaped largely by my desire to work in a vocation 

which could contribute to improving the lives of other people.  I was naturally drawn towards 

working in the public health system, where I worked in New Zealand, Australia and then on to 

the United Kingdom totalling over ten years.  Working in the National Health Service in London 

was a transformative experience as it stimulated my interest in Public Health.  Being witness 

to the deleterious effects that social and economic inequities had on the wellbeing of 
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individuals and their families was my motivation to return to New Zealand in 2012 to pursue 

my post-graduate studies in Public Health.  Before my thesis year, I gained an internship at the 

World Health Organization Headquarters in Geneva, Switzerland with the Prevention of 

Deafness team.  This ignited my interest in the prevention of ear disease and hearing loss in 

Pacific populations.  

This PhD research project was a journey of many lessons, roadblocks and life-changing 

experiences.  It was evident even prior to the work commencing that the limited awareness 

and resourcing for ear and hearing health in Pacific Island Countries and Territories (PICTs) 

could be the greatest initial barrier to the work.  The Republic of Fiji was identified in early 

2015 as potential location for the project however the first main roadblock to the work was 

the difficulty in identifying key local supporters for the project who had the right amount of 

expertise.  Limited local contacts and the significant pressures that Cyclone Winston placed on 

the public health system in 2016 forced a change of location for the study after 18 months of 

work.  The pilot work in Fiji meant that despite the change of location, the project did not need 

to start from scratch; the principles of the study and community engagement practises would 

not change. 

In November 2015 I was invited to participate in the first PENTAG (Pacific Ear, Nose, Throat 

and Audiology) meeting, held in Nadi, Fiji.  This meeting brought together various ear, nose 

and throat (ENT), Audiology, health, and research professionals from across Pacific Island 

nations in order to explore ways to strengthen ENT-A services in the region.  My subsequent 

involvement within the PENTAG group as well as my part-time position at the Eisdell Moore 

Centre as Pacific research co-ordinator has enhanced my direct involvement in ear and hearing 

health research and has included supporting various research initiatives, supporting training 

opportunities for ENT-A workers, co-authoring a peer-reviewed paper which details the 

development of ENT-A in the region and organising a Pacific regional meeting for ENT-A 

workers in Auckland supported by the World Health Organization.  With this PhD study, I hope 

that my work has bolstered much needed data on hearing loss and ear disease in the region; 

it is a great privilege to be a part of this very important work. 

A great personal development was learning how to run and manage a complex PhD project on 

top of becoming a first time mum.  A great deal of pragmatism, unwavering family and 

supervisorial support and a large dose of flexibility has led to this project being completed. 
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In various ways I view this PhD as a rite of passage or my journey through a liminal space.  

Liminal, meaning any point or place of entering or beginning is the time between the ‘what 

was’ and the ‘next.’  During this PhD experience, I have been ‘between worlds’ and only just 

starting to emerge into a new phase of my academic life.  My journey through this liminal space 

is also reflected as my cultural identity.  As a Tongan New Zealander, I feel that I am finding 

personal and community acceptance as a Pacific researcher through the relationships I have 

developed over the course of the PhD.  This PhD journey has allowed me to traverse across 

both etic (external view of the observer or researcher) and emic viewpoints (experiential state 

or the description from the perspective of the participant in the system) because I conduct this 

project as a Pacific New Zealander (emic viewpoint) as well as a university researcher (etic 

viewpoint). 

My life experiences and values have been the primary drivers motivating me to complete this 

project.  This PhD experience has formed the inspiration to future academic endeavours. 
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INTRODUCTION 

 Overview 

This first chapter presents a broad introduction to the field and topic of the thesis which will 

then be developed further within Chapter 2, the Review of the Literature.  This chapter 

presents the rationale for the work, will describe the definitions of hearing loss and otitis 

media, and outlines the global relevance of these conditions.  The study location, Niue, will be 

described and the chapter will then provide a context of hearing loss in Pacific Island Countries 

and Territories (PICTs).  This is followed by the research aims and objectives, an outline of the 

research process and the structure of the thesis.  

 Rationale 

1.2.1 Defining hearing loss and otitis media 

Hearing loss is when a person has an impaired ability to detect sound.  Hearing loss can be 

graded as mild, moderate, severe or profound and may involve one ear (unilateral) or involve 

both ears (bilateral).1  Loss of hearing is the most common consequence of otitis media, one 

of the most frequent diseases in young children.  Otitis media (OM) is a spectrum of infective 

and inflammatory conditions that affect the middle ear and middle ear mucosa with sub-types 

including acute otitis media (AOM) and chronic otitis media (COM).2–4  The chronic forms of 

the condition, such as the sub-types otitis media with effusion (OME) and chronic suppurative 

otitis media (CSOM), are a major cause of hearing loss in populations in low- to middle- income 

countries (LMICs) due to the lack of timely and appropriate prevention and medical 

interventions.2,5,6   

Unaddressed hearing loss, especially if acquired in childhood such as through COM, can have 

life-long consequences on physical, personal and social development.  Hearing loss can hinder 
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language development, educational attainment, the ability to secure employment and can 

effect mental health and social inclusion.7–9  Hearing loss and deafness are serious disabilities 

that can impose a heavy social and economic burden on individuals, families, communities and 

countries.10–13  The health-related costs of OM and hearing loss are substantial despite most 

hearing losses in children being preventable through timely and low-cost public health 

strategies.14 

1.2.2 Global Relevance 

Hearing loss is a global health issue, yet its importance often remains both invisible and under-

recognised especially within LMICs.15  The first World Health Assembly (WHA) Resolution 

WHA48.9 on the Prevention of Hearing Impairment was passed in 1995 and alongside the 

WHA42.28 on Disability Prevention and Rehabilitation (passed in 1989), provided high-level 

direction for countries to address the growing problem of largely preventable hearing loss in 

the world.  Yet limited action was taken on the ground by governments and organizations due 

to scarce resources and alternative priorities for health service investment.7  In response, an 

updated WHA resolution 70.13 was tabled and accepted by all United Nations member states 

in 2017,13 urging them to act on the growing problem of largely preventable disabling hearing 

loss, which had tripled between 2005 to 2017 to 360 million. 

1.2.3 The Island of Niue 

This study was conducted on the island of Niue, which is one of the largest coral atolls in the 

world.  As a New Zealand realm country, Niueans have NZ citizenship and currency.16 Niue’s 

economy is based on tourism, handicrafts, agriculture and fishing.  Akin to many other PICTs, 

Niue faces considerable challenges to population health including climate change, vulnerability 

to natural disasters, non-communicable diseases, and health worker retention.  The island of 

Niue provides a small unique population in which ear and hearing health can be closely 

examined. 
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1.2.4 Hearing Loss in the Pacific Region 

The Pacific Region is estimated to have one of the highest prevalence of hearing loss in the 

world.  Modelling data estimates that approximate 1.8% of children (5-14-years-old) in the 

Asia- Pacific region suffer from hearing loss.17  Other estimates show that that hearing loss 

(mild or greater) in Pacific countries such as Fiji, Tokelau, Tonga, Samoa and Tuvalu range from 

27–30% of the population (≥5-years old); up to approximately 11% have a moderate or greater 

loss.18  OM is a common cause of hearing loss in the Pacific Region particularly within the first 

five years of life5 alongside meningitis in the neonatal period or early childhood and ototoxicity 

related to antibiotic treatment (e.g. aminoglycosides).19  OM and acquired hearing loss are also 

highly prevalent amongst New Zealand-based Pacific Island children.20–22  Hearing loss in Pacific 

Island populations is a concern in that it can result in a heavy socio-economic burden on 

individuals, family and society.10,11,23  This thesis investigates hearing loss and OM which are 

under-recognised and largely invisible issues within PICTs.   

 An Urgent Need for Improved Data in Hearing Loss and Otitis Media 

Population-based studies that measure hearing loss and OM are rare despite hearing loss being 

a leading cause of global disease burden.17  Most global estimates are based on complex 

modelling and estimates,5,17,18 and while internationally standardised indicator estimates do 

have value, there is increasing need for data that is relevant to local settings, as global 

estimates may have limited applicability to local health service planning.24,25  While 

community-based studies on hearing loss and OM are commonly found within the scientific 

literature, studies tend to be conducted on discrete populations, such as ear, nose and throat 

clinic patients and utilise a variety of methodological approaches.26  This makes it challenging 

to adequately compare studies and use the evidence to inform policy and attract investment 

into the sector.  Population-based studies therefore are urgently needed as this lack of data 

reduces the likelihood of investment in ear and hearing health services and raising political 

awareness.  Context-specific data on OM and hearing was achieved within this thesis by 

collating data on OM and hearing loss, associated risk factors, and the knowledge, beliefs and 

management strategies of hearing loss and ear disease amongst the Niuean population, 

including parents, teachers, health-care workers and the general population. 
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There is an increasing body of qualitative research which examines parental and physician 

perceptions, knowledge and beliefs of ear disease and hearing loss, and thus highlights the 

value of such data to ear and hearing service development.  It is critical to gain an 

understanding of community knowledge, belief systems and perceptions in order to improve 

the responsiveness of the health system to the needs of Pacific individuals and their families.27   

 Research Aims and Objectives 

The aim of the thesis is to address the need for a Pacific-centric approach to understand ear 

and hearing health in the Pacific - using Niue as a study environment - and to inform the 

development of a Pacific framework for ear and hearing health. 

The study uses three methods of data collection within a mixed-methods approach to answer 

the research questions.  Each of the three strands of data collection deal with an important 

component of ear and hearing health in order to explain ear health status, attitudes and 

knowledge and health service utilisation.   

1. Population-based study: Ear and Hearing Health of Niuean children 

The purpose of the population-based study was to advance the understanding of the status 

of ear and hearing health of children in Niue aged 5-and-under. 

Research questions: 

• What is the ear and hearing status of children aged 5-and-under in Niue?  

• What are the risk factors for otitis media and hearing loss for this age group? 

2. Qualitative Interviews 

Based on the Pacific concept of Talanoa, conducting interviews with community members 

will allow an insight into the worldviews of Niuean peoples regarding ear and hearing 

health, provide an opportunity to express their personal experiences, and further 

understanding on how the Niuean community utilise traditional and Western health 

services.   
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Research questions: 

• What are the knowledge, attitudes, practises and needs of the Niuean community 

towards childhood ear conditions including otitis media and hearing loss? 

• What are the factors which influence community engagement with childhood hearing 

and ear health services? 

• What are the Niuean worldviews of ear and hearing health? How is ear and hearing 

health culturally defined by members of the Niuean community? 

3. Bilingual survey 

The survey was designed to allow for greater reach into the Niuean community.  The 

questionnaire was available in both English and Vagahau Niuean in order to be inclusive to 

members of the community who were not able to participate in the qualitative interviews.  

A written survey was also appropriate for those people who wanted to express views they 

would not be comfortable expressing within a one-on one- interview. 

Research questions: 

• What are the knowledge, attitudes, practises and needs of the wider Niuean community 

towards childhood ear conditions including otitis media and hearing loss?   

• What are the factors which influence community engagement with childhood hearing 

and ear health services?  How can ear and hearing health services be improved in Niue? 

• What are the Niuean worldviews of ear and hearing health? How is ear and hearing 

health culturally defined by members of the Niuean community? 

 Outline of the Research Process 

The project is embedded in Pacific methodologies and socio-ecological models of public health.  

This ensures that the work is based on Pacific values and belief systems which can strengthen 

the validity of the findings and relevance to Pacific peoples.  The thesis is a mixed-methods 

study and utilises both quantitative (post-positivist theoretical paradigm) and qualitative 
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(constructivist theoretical paradigm) data collection methods which is appropriate to answer 

the research aims and questions.  The “Lili Ear and Hearing Health” model was developed 

following analysis of the three data streams, and dissemination and consultation with key 

Niuean advisors and community members (Figure 1).  The proposed Lili Health Model was 

designed primarily to provide a framework to understand the status of hearing health in the 

Niuean population.  It is envisaged that this model could be adapted to inform the 

development of ear and hearing services in other PICTs to reduce the prevalence of 

preventable hearing loss and ear disease.   

 

Figure 1 Flow chart of the research process 

 Thesis Structure 

The thesis is written in nine chapters (Figure 2). 

This chapter (Chapter 1) provides a general introduction to the thesis.  Chapter 2 presents a 

background to the location of the study, the Island of Niue, by providing an outline of the 

geographical, social and health demographics which influence ear and hearing health of the 

Niuean population.  The Review of the Literature (Chapter 3) provides a general background 

Prepartory 
Phase

•Literature Review
•Community Engagement
•Pacific Research Community Consultation
•Pacific Methodologies
•Socio-ecological frameworks

Data Collection 
Phase

•Population-based Study: 164 Children, 100 Parents
•Qualitative Interviews: 20 Participants
•Bilingual Survey: 170 Participants

Analysis & 
Dissemination 

Phase

•Analysis of Data
•Dissemination and Consultation with Niuean Advisors and Community
•Proposed Lili Ear and Hearing Health Model
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explanation on hearing and the auditory pathway, and the clinical presentation and aetiology 

of hearing loss and OM.  The global context of ear and hearing health is then presented, which 

provides global prevalence figures of hearing loss and OM, critiques the reasons for the 

significant disparities in ear and hearing health outcomes for populations in LMICs versus high-

income countries and discusses the various global health and global hearing health movements 

influential in high-level policy in this area.  The context of the Pacific region will then be 

presented.  Chapter 4 provides the theoretical framework and philosophical foundation which 

underpin the study.  Chapter 5 presents the method, results and discussion of the population-

based study which explored the ear and hearing health of 164 Niuean children five-years-of-

age-and-under.  Chapter 6 describes the method, results and discussion of the twenty semi-

structured interviews conducted with members of the Niuean community.  Chapter 7 presents 

the method, results and discussion of the bilingual questionnaire which was completed by 170 

Niuean community members.  In Chapter 8, the three data collection streams will be critiqued 

within the Core Discussion.  This chapter will propose the Lili Ear and Hearing Health Model 

which takes findings from all three streams and assimilates these findings into a culturally 

relevant and appropriate model.  The thesis will conclude with the final chapter, Chapter 9 by 

reflecting on the research process and implications of the work. 
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Figure 2 Summary of thesis structure 

•Introduction
•Aims and Objectives
•Research Questions

Chapter 1

•The Island of Niue

Chapter 2

•Review of the Literature
•The Sense of Hearing
•Hearing Loss and Otitis Media
•Global Context
•Pacific Context

Chapter 3

•Theoretical Framework and Methododology
•Theoretical perspectives
•Mixed-methods approach

Chapter 4

•Population-based Study: Ear and Hearing Health Study
•Quantiative study (post-positivist paradigm)
•Method: Ear and hearing tests of 164 children (80% of the population)
•Results: The point prevalence of type Blow tympanograms indicative of otitis media with effusion by ears was 13.4%, 8.7% in 

children without wax.  Population prevalence within the sample was 19.5%, or 12.8% in children without ear-canal obstruction.  
Point prevalence of hearing loss was 12.66%; wax occlusion was the main reason for failed otoscopy screening

Chapter 5

•Qualitative Interviews
•Qualitative study (constructivist paradigm)
•Method: 20 face-to face- interviews based on Talanoa
•Results: Good level of knowledge about ear disease and hearing health; High utilisation of free public health services at the local 

hospital; use of traditional and spiritual healing methods as a conjunct to hospital care

Chapter 6

•Bilingual Survey
•Mixed-methods study (post-positivist and constructivist paradigm)
•Method: Written bilingual questionnaire
•Results: Overall good health literacy around ear and hearing health and understanding of risk factors for ear disease; great 

potential for improved ear and hearing health promotion and education within the community.

Chapter 7

•Core Discussion: The Lili Ear and Hearing Health Model

Chapter 8

•Final Reflections, Implications and Conclusion
•Strengths and limitations
•Implications and directions for future research

Chapter 9
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THE ISLAND OF NIUE 

 Overview 

This chapter will provide contextual background information on the location of the study, Niue.  

This includes an examination of geographical and social demography which will cover culture 

and belief systems and provide an analysis of the economic and political situation.  This chapter 

will examine current population health statistics and conclude with an overview of the Niue 

Health system. 

 Geographical and Social Demography 

Niue is one of the world’s largest raised coral (makatea) islands.  Niue is in the South Pacific 

Ocean with an approximate land area of 259km2 and an exclusive economic zone of 450,000 

km2.  Niue’s closest neighbouring islands are Tonga (the Vava’u Group), Samoa and the Cook 

Islands; New Zealand is located 2,400 kilometres southwest.  Niue has 14 villages and the 

capital is Alofi (Figure 3). 
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Figure 3 Map of Niue 

Source: Seafriends (n.d.).  Retrieved on 6th July 2017 from 
http://www.seafriends.org.nz/niue/index.htm  

 

Niue was formed hundreds of thousands of years ago by volcanic activity.  The submerged 

basement of the island is basaltic volcano, and the island itself consists solely of limestone rock 

with much of the island covered in indigenous forest and scrub.28   
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Figure 4 Coastal view showing the peripheral coral reef leading directly to open ocean 

Source: Elizabeth Holt 2017 

 

There are two distinct seasons: the wet season (December to March) and the dry season (April 

to November).  Ecology is diverse, with rocky coves, reef pools, headlands, rain forests, and 

scattered coconut and taro plantations; water comes from bores and there are no natural 

rivers, streams and swimming holes.29,30  This, combined with low soil fertility, means that 

subsistence agriculture is based around hard, manual, time consuming work to ensure that 

crops are maintained and flourish.  Niue has experienced significant weather events, the most 

serious was in 2004 when Cyclone Heta devastated the island and caused $85 million (NZD) of 

damage. 

2.2.1 Culture and Belief Systems 

Prior to the introduction of Christianity in the mid-1850s, oral tradition state that Niueans 

worshipped various forms of Gods upon which all their success and well-being were entrusted, 

the sacred Tagaloa being the creator of the universe and chief of all Gods.  Missionaries visited 

Niue from 1830 onwards and Christianity was gradually accepted bringing an end to the 

internal wars.  Original human inhabitants were from Polynesian sailors from Samoa around 

900AD.  Further settlers arrived from Tonga during the 1600s.  Historically Niueans have strong 

connections to Tonga, believing that both countries were once connected by land via a land 

bridge, Fonua Galo.31  Niuean social structures have been significantly influenced by the 
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immigration of people from eastern and Western Polynesia and elements of Niuean society 

have been shaped by these early settlers from Tonga and Samoa.32  The Niuean language 

Vagahau originated fifteen hundred years ago and has its linguistic roots in Tongan, Samoan 

and Pukapukan.  The name Niue indicates this connection with other islands in the Pacific, such 

as Niuā in the New Hebrides, Niua-fou north of the Tongan Group, and Niuā-taputapu, Keppel 

Island.33  

 

Figure 5 A Niuean church 

Source: Elizabeth Holt 2017 

2.2.2 Political and Economic Context 

In 1900, the island became a British protectorate, and the following year it was annexed by 

New Zealand.  Niue's remoteness, as well as cultural and linguistic differences between its 

Polynesian inhabitants and those of the Cook Islands, caused it to be separately administered.  

Niue, along with the Cook Islands and Tokelau, is a New Zealand realm country and since 1974, 

Niue has been a free-governing state in association with New Zealand.  Niueans are New 

Zealand citizens with free rights into New Zealand, including full access to the New Zealand 

health services.  Niue’s economy is based on a strengthening tourism industry, handicrafts, 

agriculture and fishing.34  With around 400 employees, the public service remains the 

dominant employer on the island. 
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Since the mid-19th century, Niueans have emigrated to other PICTs for employment such as in 

mining, cotton plantations, and for military purposes.31,32  The population experienced a steady 

decline and in recent times, decreased from 5194 in 1996, 1788 in 2001 and an estimated 1,611 

in 2011 compared with approximately 24,000 persons with Niuean heritage living in New 

Zealand.16  Eighty percent of Niueans live in Auckland and three quarters of them are New 

Zealand born.  A contribution of education, employment, Cyclones Ofa (in 1990) and Heta (in 

2004), living standards abroad and political reasons have contributed to the population decline 

since its peak of 5000 in the 1960s.  Despite large obstacles, in recent years there are 

indications that the Niuean diaspora may be being drawn back to Niue.  This is in part due to 

governmental policies focused on tourism and hospitality, the stress and high cost of living in 

New Zealand, to re-claim family land, as well as a desire to re-connect with family roots, 

language and culture.35   

Thirty seven percent of the population live in urban areas.  Niue has a relatively young 

population with the population 0-4-years-old at 9.02%, and 5-14 at 16.71%.36  Adults 6- years 

and older account for 12.16%. The crude birth rate is 14.80 and the crude death rate is 9.70.  

Life expectancy at birth is 76 (Female) and 67 (Male).36  Comparatively, Niue has lower fertility 

rates than other Pacific Island countries, with the total fertility rate (live births per woman) 

being 2.6 compared to Samoa, (3.9), Tonga (3.6) and Fiji (2.8).37 

2.2.3 Population Health Profile 

Like neighbouring PICTs, significant threats to population health lies in the increasing incidence 

of non-communicable diseases (NCDs) such as overweight and obesity, diabetes, 

cardiovascular disease, strokes and cancer.  Niue has high rates of obesity (61%), hypertension 

(33.5%) and hyperglycaemia (38.4%).36  Other threats to population health include climate 

change, an ageing population which places stress on health service provision and the ever 

present challenge for small island state to maintain an experienced health workforce should 

the population continue to reduce.38   

Despite great challenges, encouragingly there are several public health initiatives that 

contribute to improving population health.  Niue has one of the lowest tobacco rates in the 

Pacific Region, with smoking rates being at 26% (Males) and 13% (Females).  As of December 
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2018, the Niue Government further enhanced tobacco control policies and implemented the 

Tobacco Control Act 2018 which is aligned with World Health Organization (WHO) Framework 

Convention on Tobacco Control.  The Act raised the tobacco purchasing age from 18 to 21, 

expanded the banning of smoking in public places and prohibited the commercial growing and 

manufacturing of tobacco on the island.39  Further strengthening population health is the very 

high immunisation coverage, with close to 100% of the population receiving BCG, Diptheria, 

Hep B, Hib3, MCV2 and OPV3 vaccinations.  Eighty five percent of births are attended by skilled 

birth attendants and Niue has had no maternal deaths for several years.   

 Health System 

Niue Foou Hospital (Figure 6) is the hub for most of the health services and public health 

programmes.  All services provided at Niue Foou Hospital are free for Niuean citizens.  Total 

expenditure on health as a percentage of GDP is 7.5%.36 which compares favourably against 

other PICTs.   

 

Figure 6 Front entrance of Niue Foou Hospital 

Source: Elizabeth Holt 2017 

 

The health system emphasises primary and secondary medical care and prevention services, 

staffed by 54 staff health-care workers.  Due to the small population, limited specialist health 

services, small health sector professionals and limited specialisation, the Niue Health System 

and Public Health sector focuses strongly on prevention strategies, including increasing public 

awareness and health literacy in order to limit preventable diseases.  Key programmes include 



Chapter 2: The Island of Niue 

15 

maternal and child health, obstetrics, medical and minor surgeries, public health, 

environmental and sanitation, dental services, annual school health check-ups, health 

promotion and education and NCD action plans.  Patients requiring specialist tertiary care can 

be transferred to New Zealand based on an agreement between Niue and the New Zealand 

Counties Manukau District Health Board (CMDHB). 

 Summary 

One of the world’s largest raised coral atolls, Niue is a unique Pacific nation with diverse 

ecological systems, strong linkages to neighbouring Tonga, Samoa and New Zealand, and a long 

history of migration and population movement.  Being a New Zealand realm country, Niueans 

are New Zealand citizens with free rights into New Zealand, including full access to the New 

Zealand health services and specialist ear and hearing health services.  All Niuean citizens have 

free access to island-based health and education services.  Population health challenges are 

akin to other PICTs and include the increasing incidence of NCDs, climate change and an ageing 

population, yet several public health initiatives such as low tobacco rates, high vaccination 

rates and health services based at Niue Foou Hospital supports population health outcomes.  
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REVIEW OF THE LITERATURE 

 Overview 

This chapter will first describe the method of the review of the literature followed by a 

description of the sense of hearing and the auditory pathway to provide a context for the 

subsequent sections within this chapter.  The function and importance of hearing and the 

consequences of hearing loss and OM in children will be analysed followed by a description of 

OM pathology and consequences of untreated hearing loss and OM.  The approaches to 

addressing hearing loss and OM will be examined, including the importance of understanding 

the level of knowledge and beliefs of hearing health within a population or community.  The 

global context of ear and hearing health will then be presented, including the global prevalence 

of hearing loss and OM, disparities in ear and hearing health outcomes and a description of 

the current and future state of global hearing health governance.  The chapter will then provide 

a description of the Pacific Region by examining foreign policy that influence ear and hearing 

health programmes.  It will be followed by regional statistics, an examination of ear disease 

and hearing loss in the Pacific region and then review potential opportunities to improve public 

health services and service delivery. 

 Method 

The purpose of the chapter was to evaluate, through a comprehensive review, the literature 

describing the ear and hearing health of Pacific children. 

A comprehensive electronic keyword search on MEDLINE, PubMed, Scopus, EMBASE and Web 

of Science was conducted to extract relevant peer-reviewed journal articles.  To ensure that 

the search was extensive, both subject headings and keywords searches were used in 

MEDLINE, PubMed and EMBASE databases.  Similar search terms were used for each database 

to ensure consistency and reproducibility of the literature review.  The following keywords 
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were used in various combinations: otitis media, middle ear disease, glue ear, ear health, 

hearing health, hearing loss, pacific, child*, developing countr*, low-to middle-income 

Relevant journals were identified and searched individually for relevant peer-reviewed articles.  

A Google Scholar search was also conducted using the same terms as the database search.  

Grey literature was identified through search various websites of organisations that address 

hearing loss and OM, public health websites, conference proceedings and reports.  A hand 

search on cited articles, suggested articles and reference lists was conducted to identify 

additional studies missed during the database searches.  A summary of the search strategy is 

presented in Table 1. 

Table 1 Literature review search strategy 

Step Description 

1 Peer-reviewed sources (MEDLINE, PubMed, Scopus, EMBASE, Web of Science); 
Google Scholar 

2 Searching selected journals: The International Journal of Paediatric 
Otorhinolaryngology, JAMA Otolaryngology – Head and Neck Surgery, Annals 
of Otology, Rhinology and Laryngology, Asia Pacific Journal of Public Health, 
Pacific Health Dialogue 

3 Grey literature sources: World Health Organization, EarInfoNet, New Zealand 
Ministry of Health website, ORL and ENT websites 

4 Conference proceedings 
5 Hand-searching of cited articles from databases and reference lists 
6 The University of Auckland library catalogue search using the keywords from 

the database searches 
 

Publications needed to be published in the English language only and have full text available.  

Publications were excluded that had no reference to Pacific peoples, the Pacific region or were 

not specific to ear and hearing health in children.  It was predicted that the volume of published 

literature would be small therefore no time frame was used during the search.   

Seventy publications were identified, with titles and abstracts reviewed for all identified 

studies.  Once duplicate records were removed (n=8), an in-depth review of full papers was 

completed for those that could not be excluded by title and abstract alone.  Sixty-two papers 

were assessed for eligibility with forty-five full-text articles being excluded with reasons.  

Seventeen studies were included in the final analysis. 

Primary study in OM and/or hearing loss (Pacific Region): Seven primary studies examining OM 

and/or hearing loss in Pacific Island children were identified from the literature review.  Four 
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studies were conducted in PICTs (Western Samoa, Guam, Fiji, Solomon Islands)40–43 with the 

remaining three studies being conducted on Pacific children in New Zealand.22,44,45   

Literature review (Pacific Region): Two literature reviews based within the Pacific region were 

identified from the literature search.  One was focused exclusively on the burden of OM with 

the Asia-Pacific region46 and the other focused on estimating hearing loss across six PICTs.18 

Literature review (Global):  Two literature reviews and one systematic review analysing global 

ear and hearing data was identified.  All three papers included the Pacific or Asia Pacific region 

within their analyses.  Two papers (one literature review, one systematic review) analysed the 

epidemiology of OM in children from developing countries5,26 and the other article was focused 

on global hearing loss estimates.17 

Published Report: Four organisational reports were identified, all based in New Zealand.  Two 

reports focused on the health of Pacific children in New Zealand,47,48 one was focused on acute 

OM in under 5-year-olds49 and one analysed pacific peoples’ view of disability, including 

hearing disability.50 

Unpublished Report: One unpublished organisational report based in Tonga was identified 

which examined middle ear disease prevalence in Tongan children following a screening 

programme.51   

Masters Thesis: One Masters thesis published on The University of Auckland library website 

was identified which examined the potential for an OM programme in the Republic of Fiji.52
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 The Sense of Hearing 

Hearing is the ability to detect sound vibrations through the ear and to perceive and 

understand sound.  Hearing is a primary sense, which enables communication, together with 

vision, touch and balance.  This section very briefly outlines the key features of the auditory 

system to provide context for the following sections of this chapter. 

3.3.1 The Auditory Pathway 

The ear complex can be anatomically divided into three parts; the outer ear, the middle ear 

and the inner ear (Figure 7).  The outer ear consists of the pinna and the ear-canal.  It works 

like a funnel to direct sound down the ear-canal to the eardrum and assists in the spatial 

localisation of sound.  The skin of the outer canal produces cerumen (earwax) which is 

important for protecting the canal and maintaining a humidified environment.  The middle ear 

is an air-filled cavity that contains the ossicular chain, the malleus, incus and stapes, that pass 

the sound from the eardrum to the inner ear (ossicular chain).  The middle ear is connected to 

the nasopharynx by the Eustachian tube, which is important for maintaining equal air pressure 

across the eardrum, for aerating the middle ear, and for the clearance of mucous.53   

 

Figure 7 Structure of the human earOpen access source 

http://classconnection.s3.amazonaws.com/844/flashcards/2475844/png/divisionsofear13559502126

74.png. 
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The Eustachian tube is shorter in children and is more likely to get contaminated with 

otopathogens from the back of the nose, predisposing young children to ear infections.  The 

inner ear is a delicate mechanism that is filled with fluid and contains two sensory systems for 

balance and hearing- the vestibular organs and the cochlea that transduces the mechanical 

energy of sound into electrical neural activity that is transmitted to the brain via the auditory 

nerve.54  

 Hearing Loss and Otitis Media 

3.4.1 Hearing Loss 

Hearing ability can be measured in many different ways.  A standard approach is the audiogram 

which shows the hearing threshold or level (in decibels Hearing Level, dBHL), which is a relative 

measure of the softest detectable sound against a normal hearing population, at each hearing 

frequency.  A hearing loss is a broad term that defines when a person has an impaired ability 

to detect sound and has an elevated hearing threshold or level.  Hearing loss can be graded as 

mild, moderate, severe or profound and may involve one ear (unilateral) or involve both ears 

(bilateral). 

There are various definitions regarding the degrees of hearing loss.  The WHO defines a hearing 

loss as a hearing threshold greater than 25dBHL, averaged across four frequencies (500 Hz, 

1000 Hz, 2000 Hz, 4000 Hz) in at least one ear.9  Hearing levels of 35dBHL (for children) and 40 

dBHL (for adults) in the better ear are regarded as disabling1.1  People who are ‘hard of hearing’ 

have a hearing loss that ranges from mild to severe.  Deafness (profound hearing loss) is a 

complete loss of the ability to hear in both ears.  These hearing loss grades are used in this 

thesis to align with the WHO definitions. 

                                                        

1 The term ‘disabling hearing loss’ is no longer used under the International Classification of Functioning, 
Disability and Health (ICF) categorisation however it is used within this thesis because it is commonly used 
within WHO literature, statistics and written material 
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Table 2 Perceived hearing difficulty for different grades of hearing loss 

Hearing loss grades Perceived hearing difficulty 

Slight/Mild (26-40 dB) Trouble hearing and understanding soft speech, speech from a distance 

or speech against a background of noise 

Moderate (41-60dB) Difficulty hearing regular speech, even at close distances 

Severe (61-80dB) May only hear very loud speech or loud sounds in the environment, 

such as a fire truck siren or a door slamming 

Most conversational speech is not heard 

Profound (Over 81dB) May perceive loud sounds as vibrations 

Adapted from the World Health Organization (2016) Grades of hearing loss 

https://www.who.int/pbd/deafness/hearing_impairment_grades/en/  

 

There are three categories of hearing loss - sensorineural, conductive or a combination of both 

(mixed).  Sensorineural hearing loss is caused by lesions of either the cochlea and its sensory 

organ and/ or the auditory nerve.  Conductive hearing loss arises from pathologies that prevent 

sound from being conducted to the inner ear and is more common than sensorineural hearing 

loss among children.55  Conductive hearing loss can be caused by an occlusion of the external 

auditory canal or a range of pathologies including lesions and infections of the external 

auditory canal, tympanic membrane, or middle ear.  

A mixed loss occurs because of pathologies in the conduction pathways and sensorineural 

tissues of the inner ear.  It may be caused by severe head injury, chronic infection, genetic 

disorders, or a combination of unrelated conditions that affect the different parts of the ear.  

Depending on the aetiology, hearing loss may be permanent or transient.  Hearing loss may 

also arise from pathologies or disorders of the central auditory system (pathways in the brain), 

but these are not considered here in any detail. 

Both sensorineural and conductive hearing losses may be caused by a wide variety of 

congenital or acquired factors.  Congenital causes may lead to hearing loss being present at or 

acquired soon after birth.  Hearing loss can be caused by hereditary and non-hereditary genetic 
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factors or by certain complications during pregnancy and childbirth such as maternal rubella, 

syphilis or certain other infections during pregnancy, low birth weight, hypoxic brain damage; 

inappropriate use of particular drugs during pregnancy, such as aminoglycosides, cytotoxic 

drugs, antimalarial drugs, and diuretics; or severe jaundice in the neonatal period, which can 

damage the hearing nerve in a newborn infant.9,56  Genetic factors can account for 

approximately 40 per cent of congenital hearing loss cases.57  Acquired causes may lead to 

hearing loss at any age.  Causes may include infectious diseases including meningitis, measles 

and mumps, chronic ear infections, OM, the use of particular drugs such as some antibiotics 

and antimalarial medicines, physical trauma to the head or ear, excessive noise, ageing 

(presbyacusis) and wax or foreign bodies.9,58 

3.4.1.1 Effects of Childhood Hearing Loss 

The childhood years are a significant period during which the foundations of physical, 

emotional, and intellectual wellbeing are established.  Untreated hearing deficits in early 

childhood can result in lifelong impairments in receptive language skills, expressive language 

skills and inclusion in activity such language delay, speech problems and social isolation (Table 

3).  The severity of the impairment is determined by the age of onset, the nature of the loss 

(its duration, the frequencies affected, and the degree), the age of identification and 

intervention, the environment (inadequate linguistic environment and access to services) and 

the susceptibilities of the individual child (such as coexisting visual impairment, intellectual 

disability, primary language deficits).59  The WHO states that the majority of hearing loss in 

children are preventable14 although there is little evidence provided to support this assertion.  
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Table 3 Common effects of untreated childhood hearing loss 

 

Source: Olusanya and Newton(2007)7 

3.4.2 Otitis Media 

Otitis media (OM) is a spectrum of infective and inflammatory conditions that affect the middle 

ear and middle ear mucosa.60  OM is one of the most common conditions in young children 

worldwide and is one of the most common reasons why children present to healthcare 

providers.61  OM has a wide range of definitions, types and subtypes62 which partly reflects a 

lack of complete understanding of the processes responsible for the inflammation and healing 

of the middle ear63 and causes difficulties in accurately comparing scientific studies on OM as 

well as tracking the clinical progress of a child over time.   

Acute Otitis Media (AOM) is defined as the presence of middle ear effusion in conjunction with 

the rapid onset of one or more signs or symptoms of inflammation in the middle ear, such as 

otalgia, otorrhoea, fever, or irritability.64  More than 80% of children will have developed AOM 

at least once before 3-years-of-age,65 and 40% will have six or more recurrences by the age of 

7-years.66 AOM is one of the main causes of physician visits and antibiotic prescription in 

children despite the efficacy of antibiotic treatment in AOM cases being questionable.67–69 

Otitis Media with Effusion (OME) is defined as middle ear effusion without signs or symptoms 

of an acute infection. OME is the most common form of OM in all populations and may occur 

de novo or as a sequel to AOM.  Peak incidence is at roughly age 1-year.70  Brief periods of OME 
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(often in association with upper respiratory tract infections) should be regarded as a normal 

phenomenon in early childhood.71 

Chronic Suppurative Otitis Media (CSOM) is defined as persistent inflammation of the middle 

ear and mastoid cavity, which presents with recurrent ear discharge or otorrhoea through a 

perforated tympanic membrane.72  As CSOM is generally preceded by AOM, there is a lack of 

consensus regarding when duration of otorrhoea transitions to CSOM, with sources defining 

the duration as anywhere between 2 weeks and three months.71–73  CSOM is a major cause of 

hearing loss in populations in LMICs due to various socio-economic factors including 

overcrowding, reduced sanitation and limited access to diagnosis and treatment69,74,75 and is 

becoming uncommon in high-income countries, except for specific populations such as 

indigenous groups.76  Children who end up with CSOM usually progress through the stages of 

OME, AOM without perforation, AOM with perforation, and finally to CSOM. 

The high incidence and high rate of spontaneous recovery from AOM may suggest that it is a 

natural phenomenon and part of the gradual maturation of the child’s immune system68 

however this point remains controversial.  While the condition is commonplace, the 

management of OM is challenging as the duration of infection in both AOM and OME can last 

from days to months.  The majority of cases of AOM in high-income settings are likely to 

spontaneously resolve with watchful waiting, with no long-term negative consequences.71 

While both chronic OME and CSOM are also able to spontaneously resolve, this is less common 

in the suppurative condition.77  The progression of OM into a chronic form is more common in 

LMICs and high- risk communities in high- income settings due to various factors such as 

overcrowding, reduced sanitation, limited access to diagnosis, differential maternal and child 

health-care and overall higher occurrence of infections.59,69 

 Clinical Presentation 

There are several synonyms and definitions of OM within the literature.  Due to the complexity 

of the causal pathway and a paucity of clear and consistent definitions, the classifications 

shown below in Table 4 will be used for this study.  
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Table 4 The main classifications and clinical presentations of OM 

Condition  Clinical Presentation 

Acute Otitis Media (AOM) Usually affects children aged < 2 
years.  One of the most common 
childhood infectious diseases. 

Acute onset symptoms and signs of 
inflammation. Symptoms include 
otalgia, fever, insomnia, anorexia, 
irritability, malaise, and hearing loss. 

Recurrent Acute Otitis Media 

(RAOM) 

 Three or more well-documented and 
separate AOM episodes in the past 6 
months, or ≥4 well-documented and 
separate AOM episodes in the past 12 
months with ≥1 in the past 6 months. 

Acute Suppurative Otitis Media 

(ASOM) 

Subtype of AOM; otherwise known 
as secretory OM. 

Characterised by pus in the middle ear. 
If the TM perforates (in approx. 5%) 
then ear discharge will be present. 

Otitis Media with Effusion 

(OME) 

Chronic inflammatory condition 
typically affecting children between 
3 and 7 years old. 

The commonest cause of hearing 
loss in children in the developed 
world. 

Characterised by the presence of an 
effusion, glue-like fluid behind an intact 
TM in the absence of signs and 
symptoms of acute ear infection 
(AOM).  

The commonest reported symptom is 
hearing loss, which may lead to speech 
delay or educational problems if 
persistent, bilateral or early onset. 

Chronic Otitis Media with 

Effusion (COME) 

 OME persisting for ≥3 months from the 
date of onset (if known) or from the 
date of diagnosis (if onset unknown). 

Chronic Suppurative Otitis 

Media (CSOM) 

Long-standing suppurative middle 
ear inflammation, which begins 
with an initial episode of acute OM. 

Classified as CSOM generally when 
tympanic perforations continue to 
discharge from 6 weeks to 3 
months.   

May be described as active 
(recurrent bouts of otorrhoea) or 
inactive (dry but permanent TM 
perforation). 

Characterised by a persistently 
perforated TM and cholesteatoma.   

Often persistent otorrhoea is present 
but is not obligatory.  Hearing loss, 
tinnitus, otalgia and pressure sensation 
may also be present.  If the disease 
progresses, the sequelae may include 
labyrinthitis, mastoiditis, as well as 
sepsis, meningitis, brain abscess, 
subdural empyema and lateral vein 
thrombosis. 

Adapted from Rettig and Tunkel (2014), Qureishi et al. (2014) & WHO (2004) 60,63,78 
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 Aetiology 

OME and AOM are associated with both viral and bacterial infections; bacterial infections can 

occur after a viral infection and more than one virus or bacterium species can be involved in a 

single infection.  The most important bacterial agents involved in the aetiology of OM are 

Streptococcus pneumoniae (pneumococcus), Haemophilus influenzae and Moraxella 

catarrhalis.68 Viral agents include respiratory syncytial virus (RSV), influenza, rhinovirus, 

adenovirus, parainfluenza virus, and human metapneumovirus.  CSOM is a complex mixed 

infection involving opportunistic pathogens such as Pseudomonas, Proteus, and Staphlococcus 

and which makes it more difficult to treat.79 

Aetiology of OM is multifactorial.  Epidemiological studies over the past 15 years have 

enhanced understanding of the complex causes of OM through the refinement of analytical 

techniques, diagnostic evaluations of bacterial/ viral infectious agents and knowledge of the 

influence of the human genome on ear diseases.76,80 Pathogenesis is influenced by a complex 

interaction of factors such as anatomical and functional variations, environmental influences, 

genetics and microbiology.60,76 Although most children will have an episode of OM before the 

age of seven,65 others can experience more severe and recurrent types of OM.  

The main intrinsic and extrinsic risk factors for OM will now be described.  

 Host-related factors (intrinsic) 

Age: OM is a condition of infancy due to various anatomical, physiologic, and immunologic 

factors.  The most at-risk age group is between 6 months to 18 months; approximately 25% of 

all children will have had one or more episodes of AOM by six months of age.  By 3-years of 

age, up to 81% of children will have experienced at least one episode of OM.65  After the age 

of 7-years, the incidence declines.  Recurrent infections in children is more likely if AOM is 

experienced before the age of 6 months.  The reduction of episodes with age may indicate a 

strengthening immune response and anatomic maturation which reduces the likelihood of 

OM.68  Various prenatal and perinatal factors increase risk for OM such as very low birth weight 

or having a very pre-term birth.81 
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Gender: Scientific literature is mixed regarding gender.  Some studies show that AOM is more 

frequent in males than females. Others have shown that gender is not influential in the 

development of OME.81 

Ethnicity: Children from select ethnic groups are more prone to OM.  Indigenous groups, such 

as Māori, Aboriginal Australians, Native Americans and Canadian Inuits are more susceptible 

to AOM and CSOM and have severely high rates of OM.  The prevalence and incidence of OM 

in Indigenous Australians remains in crisis, despite over 30 years of intervention.82  Prevalence 

of OM, tympanic membrane perforation, persistent suppurative drainage and destruction of 

the ossicles remain some of the highest in the world, with OM starting earlier, persisting for 

longer and being more severe in Indigenous children.83–86  

The differences in anatomy, particularly Eustachian tube morphology or middle ear anatomy, 

are unlikely to be the main cause of this significant disparity in prevalence of OM between 

ethnicities.  Racial and ethnic bias has been shown to result in inequitable access to health-

care services.87  Research from the United States shows that recurrent OM in Black, Hispanic 

and other groups are more likely to be under-diagnosed88 and less likely to receive 

tympanostomy tube placement than white children.87  Racial disparities also exist in the 

affordability of prescription medications, access to a specialist, and when visiting an 

emergency department.89  The European Colonisation of previously isolated indigenous 

populations has also been posited as a cause of OM vulnerability by the exposure of indigenous 

populations to new strains of bacteria to which their immune system had not yet built 

resistance.90  

Family associations and Genetics: Children born into households with parents and siblings who 

have had severe ear infections are at risk for OM.  Genetics can affect the duration of middle 

ear effusion and episodes of AOM and chronic OME in children.91,92 Genes involved in the 

increased susceptibility to OM include tumour necrosis factor alpha (TNFα), interleukin 6 (IL6) 

and 10 (IL10), toll-like receptor 4 (TLR4), surfactant, CD14 and interferon gamma (IFN-γ).92  

While the exceptionally high incidence of OM in indigenous groups suggests that genetics are 

likely to be influential in OM90 genetics alone are unlikely to be completely responsible.71  
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Altered host defences and underlying disease: Children with craniofacial anatomical defects 

(e.g. cleft palate, sub-mucous cleft), altered physiologic defences (Eustachian tube 

dysfunction) or congenital or acquired immunologic deficiencies (agammaglobulinemia, 

chronic granulomatous disease, AIDS, lack of immunoglobulin Secretory IgA and IgG) are at risk 

for severe and recurrent AOM and persistent OM with effusion.  Reduced ciliary function of 

the middle ear and Eustachian tube mucosa is associated with impaired clearance of middle 

ear sections and therefore increases the risk of CSOM.   

Allergy and Upper Respiratory Tract infections: Allergy leading to congestion of the respiratory 

mucosa, obstruction of the Eustachian tube and accumulation of secretions in the middle ear 

is a likely predisposing factor for AOM.  Upper respiratory tract infections can increase risk for 

AOM but not for COM.76 Indigenous Australian children have a higher bacterial load and 

colonisation by multiple otopathogens, placing them at higher risk of OM than non-indigenous 

children.86  Risk factors for OM are also likely to contribute to the high rates of rhinosinusitis, 

bronchitis, pneumonia, invasive pneumococcal disease, and chronic suppurative lung disease 

in this population.71  The most common bacterial pathogens in six studies examining OM in 

children under the age of 6 were Streptococcus pneumonia, H., influenzae and Staphlococcus 

aureus, ranging from 8.8% to 38%.26  Streptococcus pneumoniae frequently colonizes the 

human nasopharynx and is transmitted mainly through respiratory droplets.  Infants and young 

children are thought to be the main reservoir of this agent with point prevalence of 

nasopharyngeal carriage ranging from 27% in high-income countries to 85% in LMICs.93 

 Environmental- related factors (extrinsic) 

Season: AOM parallels the seasonal variations of respiratory tract infections.  Most infants with 

recurrent AOM improve during the late spring with renewal of disease in the autumn.94  There 

is some evidence to show that there is also a seasonal variation with COM with significantly 

greater wet perforations present towards the end of summer.95 

Day care, home care and exposure to other children: The repeated exposure to large numbers 

of other children, whether at day care or at home increases the risk of developing OM.  

Attendance at day care increases a child’s risk of OM through coughing, sneezing and touching, 
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and exposure to other children.70 The risk is increased with the number of children in the 

facility. 

Passive smoking and environmental pollution: Parental smoking is a risk factor for OM.96,97 

Passive smoking increases the risk of OM,98 recurrent AOM and COME.96,99 A reduction in 

exposure to indoor air pollution is crucial in the prevention of AOM and its complications.5  

Prolonged exposure to swimming and swimming in contaminated water is also a risk factor for 

CSOM.100 

Socioeconomic status and inequitable access to health-care: Environmental factors are likely 

to be the most important underlying cause of severe ear infections as discharging ear was 

present in disadvantaged children in developed countries before the common use of 

antibiotics.71  Socioeconomic deprivation,20,70,101–103 poor sanitation and crowded living 

conditions are influential risk factors for OM.97  In New Zealand, hearing outcomes of children 

in hearing screening programmes are worse for those living in the most socioeconomically 

deprived areas, with Māori and Pacific residents being concentrated within these lower decile 

strata.  Hearing outcomes are worse for children with Pacific/Māori ethnicity than for other 

ethnicities.20 

Evidence suggests that timely access primary health care (PHC) may be influenced by 

systematic bias in health-care services and clinician bias which then has an influence on OM 

development.104,105  For example, insured children in the United States are more likely to get 

diagnosed with recurrent OM due to better access to care and increased likelihood of 

intervention.88  Children of minorities and those within the lower socioeconomic strata 

encounter multiple structural disparities, including access to healthcare and health-care 

utilisation.106 

Poorer communities are less likely to have access to appropriate infrastructure available such 

as timely and responsive medical services and specialist ear health services.  A lack of early 

screening programmes and lower awareness of ear care practises place children at risk at 

developing hearing abnormalities and permanent hearing loss.107–109  As AOM, CSOM and 

cholesteatoma are associated with serious intracranial and extracranial complications, early 

detection and management is critical to limit morbidity and mortality in vulnerable 

populations. 
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Breastfeeding: Breast feeding has been identified as an important factor in prevention of 

respiratory and gastrointestinal infections in infancy. Breast feeding for 3 months or more was 

associated with decreased risk for AOM.5,65,96,110,111  Longer duration of breastfeeding provides 

some protection for OME which lasts for some time once breastfeeding has ceased.81  Infants 

who used a pacifier had increased risk of AOM in a study among Finnish children attending day 

care centers.96 

 Burden of Hearing Loss and Otitis Media on the Individual 

3.9.1 Hearing Loss 

The loss of hearing is the most common consequence of OM.6  Recurrent episodes of OM 

present for a few weeks or some months may result in fluctuating mild- to moderate- hearing 

loss; audiograms of children with middle ear effusion usually reveal a mild to moderate 

conductive hearing loss in the range 15–40 dBHL.6 Conductive, sensorineural or mixed hearing 

losses are the most common sequelae of CSOM.63,64  

The more chronic the condition, the more serious the consequences the disease process has 

on hearing ability.  CSOM is associated with more significant persistent hearing loss (around 

35dBHL) in children and young people in LMICs and high risk populations in high-income 

countries, particularly within indigenous groups84,102,112–115 due to socio-economic factors (e.g. 

overcrowding, reduced sanitation) and differential access to appropriate treatment and 

rehabilitation services.59,69  The degree to which hearing is compromised is in direct proportion 

to certain factors such as the size and location of the tympanic perforation, the extent that the 

middle ear is filled with fluid, the presence of ossicular chain erosion or disarticulation, the 

presence of cholesteatoma, mucosal changes characterised by bony growth (osteogenesis), 

bony erosions, and inflammation (osteitis) and ossicular destruction.60,73,116,117  Excessive ear-

wax (impacted cerumen) can cause hearing loss and is common in low-resourced countries.118–

122  
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3.9.2 Physical Health 

The signs and symptoms of AOM include pain, headache, anorexia, diarrhoea, vomiting, 

conjunctivitis and nystagmus and hearing loss.  Vertigo and tinnitus may also be present. 

Suppurative complications of untreated OM occur by the spread of bacterial pathogens from 

the middle ear cleft to surrounding structures and may be extracranial and/or intracranial.  

Extracranial complications include acute and chronic perforation of the tympanic membrane, 

mastoiditis, petrositis, and suppurative labyrinthitis, facial paralysis, and subperiosteal 

abscess.  Intracranial complications include meningitis, brain abscess, extradural abscess, 

subdural empyema, encephalitis, otic hydrocephalus, and suppurative lateral sinus 

thrombosis.6,73   

The complications of OM can result in severe morbidity, disability and death.  Approximately 

21,000 people die annually due to the complications of OM with mortality higher in younger 

age groups.  Oceania has the highest mortality rate with 101.1 deaths each year per 10 million, 

followed by Sub-Saharan Africa Central (96.2) and West (91.8).5 As a result of public health 

interventions, the mortality rate due to OM complications has reduced greatly in high-income 

countries, yet it remains unacceptably high in LMICs.123,124 

3.9.3 Language, Cognitive and Educational Impacts  

The motor pathways that control speech have a critical period for development within the first 

5-7 years of life, coinciding with the age of OM susceptibility.  Research into OM and OME-

related hearing loss on behaviour and language acquisition is inconclusive.  This is thought to 

be due to the wide range of methodological approaches in scientific studies and a failure to 

control for confounding variables.125  Although some studies have shown little effect of OM on 

childhood language development126,127 there is evidence that intermittently attenuated access 

to auditory stimulation and spoken language in young children, such as that seen in more 

chronic conditions such as CSOM, may have long-term effects on a child’s speech, language 

acquisition, 6,128,129 learning ability and school performance,130 psychosocial and cognitive 

development, subsequent educational attainment, and the likelihood of developing 

abnormal/borderline psychosocial outcomes in youth.131  Failure to detect and effectively 

manage permanent hearing loss within the first year of life has been associated with severe 
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and irreversible deficits in speech, language and cognitive development, placing severe 

limitations on educational and economic pursuits essential for achieving a good quality of life 

for populations in LMICs.7,132  

The long-term effects of OM are idiosyncratic and can impact on some children more 

significantly than others.  For example, children who have early onset OM (under 12 months 

of age), greater than one episode of OM before 12 months of age, longer duration of infection, 

poor or no access to medical management, compromised supportive environment, challenging 

acoustic environment and pre-existing cognitive or language deficits are at greater risk of long-

term speech and language deficits as a consequence of OM.129,133  

3.9.4 Employment and Financial Impacts 

Hearing loss can have a significant influence on an individual’s ability to enter the workforce 

or stay in the workforce.  Individuals with hearing loss can be disadvantaged when looking for 

employment and are more likely to drop out of employment.12  People with hearing loss 

typically experience a higher unemployment rate, lower earning potential, lower grades of 

employment, earlier retirement, greater absenteeism, reduced productivity and greater stress 

than the rest of the population.10,11 The effect of hearing loss on individuals in LMICs is more 

pronounced due to poor access to hearing loss prevention programmes and rehabilitative or 

medical treatments.  Timely interventions to address hearing loss can be cost-effective and 

contribute to the economic independence of affected individuals.13 

The productivity loss in individuals with hearing loss in New Zealand is $552.4 million in 2016, 

or $627 per person with hearing loss. Individuals ($298.9 million) and government 

($215.4million) bear most of these costs. The productivity cost is largely due to losses as a 

result of reduced employment ($387.1 million).10 

3.9.5 Socialisation and Mental Health 

A reduced ability to interact and communicate can negatively affect cognition, social 

interaction, physical and mental wellbeing, and quality of life.12,134 Stigma associated with 

hearing loss can lead to withdrawal, lack of self-efficacy and social isolation.15,135 For example, 

the high rates and early onset (often prelingual) of OM in Aboriginal and Torres Strait Islander 
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children contributes to educational difficulties in childhood, and training and employment 

problems as adults; more than 90% of Indigenous inmates in Northern Territory correction 

facilities in Australia have a significant hearing loss.136 Endemic OM within indigenous 

Australian populations contributes to social disenfranchisement and may contribute to these 

high levels of incarceration.   

 Burden of Hearing Loss and Otitis Media on Society 

3.10.1 Societal and Economic Impacts 

Hearing loss and deafness are serious disabilities that can impose a heavy social and economic 

burden on individuals, families, communities and countries.  Unaddressed hearing loss poses 

substantial costs to economies throughout the world.23 Direct costs are typically the costs 

associated with hearing loss incurred by health-care systems as well as costs of special 

educational support for children and of suitable adaptations.  Treatment costs alone (excluding 

treatment costs to address complications) in Australia are estimated to cost between AUS $100 

to $400 million.137 In 2016 in New Zealand, the total health system costs due to hearing loss 

were estimated to be $131.8 million.10 Generally, people with disabilities are also double 

burdened by the extra costs from having a disability – such as costs associated with attending 

specialised medical care or buying assistive devices including hearing aids.138 Indirect costs 

include productivity losses and refer to the cost of individuals being unable to contribute to 

the economy.  Factors include absence from paid or voluntary work, education or home 

responsibilities and premature retirement.   

Globally, a conservative estimate of the cost of unaddressed hearing loss is between $750–790 

billion.23  The costs to the health-care sector is estimated to be $67–107 billion; a conservative 

estimate to the educational sector to support children between 5-14-years is $3.9 billion.  

Indirect costs associated with hearing loss are conservatively estimated to cost $105 billion 

annually.  Intangible/societal costs refer to the stigma experienced by families experiencing 

hearing loss, as well as the grief associated with the loss of hearing ability.  The economic 

impact from hearing loss is great.  The impacts on social isolation, communication difficulties 

and stigma is estimated at $573 billion each year.23  Most of these economic costs are incurred 

outside high-income countries.  
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 Approaches to Address Otitis Media and Hearing Loss 

3.11.1 Primary Health Care 

Integrating strategies for ear and hearing care into the PHC system can prevent, identify and 

manage hearing loss and its consequences.  As OM is a condition that is difficult to manage in 

its chronic form, prompt treatment and follow-up of the disease and associated complications 

is paramount, but often not possible, within LMICs.  Following WHO clinical guidelines on OM 

may be valuable to countries, should country specific guidelines be unavailable, but even when 

clinical guidelines are available, it is not certain to what extent they are actually used in 

practice.139  Therefore, well-supported programmes in primary ear and hearing care (PEHC) for 

primary level health providers should be established to train primary level physicians and 

health workers about the relevance of ear disease and the need for early intervention of 

hearing loss and treatment options.14,140   

3.11.2 Antibiotics 

The decline of CSOM with the advent of antibiotics suggests that treatment of acute infections 

for AOM prevents progression to the chronic forms.74 Antibiotics play a role in children with or 

at risk of persistent bacterial infection and in children with discharge through a perforated 

tympanic membrane.141 Only a modest gain in the development of new antimicrobials, the 

increasing threat of antibiotic resistant pathogens 142,143 and limited access to medical care and 

diagnosis in LMICs, places a growing emphasis on the importance of addressing the social 

determinants of health, such as improving social and economic conditions, and establishing 

primary prevention strategies to reduce OM and hearing loss prevalence.74 

3.11.3 Spontaneous Recovery and Watchful Waiting 

Spontaneous recovery (natural history) without any long-term effects of untreated AOM and 

OME is favourable for populations in high-income countries.  While most episodes resolve 

spontaneously within 3 months,144 about 30 to 40% of children experience repeated 

episodes.145  The need for medical intervention and surgery in children with recurrent AOM or 
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chronic OME needs to be balanced against the likelihood of timely natural resolution, and 

internal and external risk factors.  Medical treatments should be used judiciously and benefits 

weighed against the potential risk of learning, language, or other adverse sequelae.146 

3.11.4 Public Health Approach 

Many of the causes of hearing loss can be avoided and it is estimated by WHO that 60% of 

hearing loss in children can be prevented through public health initiatives. This figure is higher 

(75%) in LMICs than in high-income countries (49%) due to greater prevalence of infections in 

low-resource settings and stronger maternal and child services in high-income countries.14 

Public health interventions for prevention and early identification of hearing loss are cost-

effective and often can be implemented at the community level.   

3.11.5 Prevention Strategies 

3.11.6 Otitis Media 

Primary prevention strategies can avert an adverse health condition.  The pneumococcal 

conjugate vaccine (PCV) offers potential to affect the disease burden of OM and OM-related 

hearing loss.  However, while the PCV is a promising approach to reduce the disease burden of 

OM and reduce the recurrence of tympanic membrane perforations147 it has not been shown 

to be effective in reducing the incidence of AOM, new or recurrent cases.148 Yet a small 

reduction in AOM prevalence may play an important role in reducing the high burden of 

disease of CSOM in vulnerable populations.79 Other primary prevention strategies for OM 

should include the support of breastfeeding and reducing exposure to tobacco smoke.  

3.11.7 Hearing Loss 

Immunisation has the potential to prevent hearing losses that occur through infectious 

processes, such as congenital rubella, meningitis, mumps and measles.  The largest gains in the 

prevention of severe to profound sensorineural hearing loss have come from the measles and 

rubella vaccines, and the protein conjugated bacterial meningitis vaccines (targeting Hib, 
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pneumococcal and meningococcal disease).79 Potentially over 19% of childhood hearing loss 

could be avoided through immunisation against rubella and meningitis alone.14 Complications 

at birth, such as lack of oxygen, low birth weight, prematurity and jaundice, account for 17% 

of childhood hearing loss; such complications can be prevented through improved maternal 

and child health practises.  The use of ototoxic medicines in pregnant women and children is 

responsible for 4% of childhood hearing loss, which could potentially be avoided.59  

Implementing strict regulations on environmental noise and safe personal audio device use to 

limit noise exposure14,63 is another primary prevention strategy for hearing loss.  Figure 8 is an 

example of prevention of childhood hearing loss infographic produced by WHO in 2016 for the 

World Hearing Day which provides statistics of childhood hearing loss as well as prevention 

and care strategies.  

 

Figure 8 An example of public health prevention material 

Open access source https://www.who.int/pbd/deafness/world-hearing-

day/WHD2016_Infographic_EN.pdf?ua=1 
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Secondary prevention strategies detect a condition early in order to treat it promptly.  For 

example, newborn and infant screening programmes identify and habilitate children with 

congenital or early-onset hearing loss in order to prevent potential negative long-term effects.  

School-based ear and hearing screening should be integrated into school health programmes.  

Screening programmes should be family- centred, include adequate family support, linkages 

to medical and surgical care, hearing rehabilitation and have suitable therapy and 

communication options.  Other secondary prevention strategies include wax and foreign body 

removal, monitoring of serum levels and hearing during ototoxic drug use, and surgery to treat 

underlying medical condition and hearing loss.15 

Tertiary prevention strategies will reduce the impact of an established condition and restore 

function to the maximum extent possible and includes strategies such as access to ear surgery, 

rehabilitation, hearing aids, cochlear implants, and assistive hearing devices.  The provision of 

sustainable initiatives for affordable fitting and maintenance of hearing devices, as well as 

provide on-going support for people using these devices, is paramount.  The provision of 

hearing devices is a cost-effective strategy, especially when used regularly and supported with 

rehabilitation services yet it is estimated that in LMICs only about 3% of those who need 

hearing devices have access to one, compounded by lack of hearing health-care services and 

human resources.138,149 The high cost of hearing aid units, maintenance and batteries, is also a 

barrier, even in well-resourced settings.  Advances in new technologies in hearing aids such as 

solar-powered or self-fitting hearing aids, smart phone technologies such as personal sound 

amplifiers and the increasing production of low-cost hearing aids and their alternatives might 

minimise barriers to hearing aid use.134,150 Access to rehabilitation for verbal communication 

benefit children greatly, as well as alternative communication means such as sign language and 

lip-reading approaches.   

Audiology and rehabilitative interventions need to be affordable for the economics of the 

population, accessible to everyone regardless of language, background or economic status, 

acceptable to the community, appropriate for the culture and service provision that raises 

awareness within the community.151  
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A summary of prevention strategies is presented in Table 5. 

Table 5 Summary of prevention strategies for OM and hearing loss 

Prevention Level Prevention Strategy 

Primary Prevention 

avert an adverse health condition 
§ Immunisation 
§ Maternal and child practises 
§ Avoid ototoxic medicines in pregnancy 
§ Support breastfeeding 
§ Reduce exposure to tobacco smoke 
§ Implement strict regulations on environmental noise 

and safe personal audio device use  
 

Secondary Prevention 

detect a condition at an early stage and 
to treat it promptly 

§ Newborn and infant screening programme 
§ School-based screening 
§ Wax and foreign body removal 
§ Monitoring of serum levels and hearing during 

ototoxic drug use 
§ Surgery to treat underlying medical condition and 

hearing loss 
 

Tertiary Prevention 

reduce the impact of an established 
condition and restore function 

§ Access to ear surgery 
§ Rehabilitation 
§ Hearing aids 
§ Cochlear implants 
§ Assistive hearing devices 

 

3.11.8 Public Health Research 

There is a lack of reliable population-based surveys that provide epidemiological data on 

hearing loss and its causes, and only 32 countries within a recent WHO survey have developed 

a national or subnational plan to address hearing loss.149 Country-specific data on the 

prevalence of hearing loss and ear disease, the cost of unaddressed hearing loss and the cost– 

effectiveness of interventions must be gathered to strengthen available evidence.  

There is a need for further research into alternative otological and audiological service delivery 

models, particularly in low-resource regions.12,152  Clinicians and service providers need to 

think of ways and means to make services accessible to all those who need it.  An overly 

biomedical and clinical approach to addressing OM may be why it persists greatly within some 

populations,153 so ear and hearing health researchers must ensure that their research is 



Chapter 3: Review of the Literature 

40 

innovative and translational, relevant to the population at large and applicable to different 

resource settings.  

3.11.9 Leadership and Governance 

Global-health policies and country-level prioritisation strongly influences which health 

programmes and diseases receive funding.  Hearing loss is not considered a priority for policy-

makers nor the public despite the overwhelming evidence to demonstrate its significant 

impacts due to the perception that hearing loss is a non-life-threatening, invisible disability.154  

Although strategies for hearing care have been implemented in some (mainly high-income) 

countries, resource allocation and services for hearing loss remain scarce.149  Many researchers 

call for a change to such attitudes and perceptions in the face of such overwhelming evidence 

of hearing loss impacts.15,132  Policy-makers are called on to allocate resources for, and plan 

strategically to promote, access to ear and hearing care.  Collective responsibility lies with all 

stakeholders, particularly ear and hearing health professionals, to ensure change to the status 

quo.  Barriers to progress must be resisted and prevention programmes should be viewed as a 

project of social change, rather than a purely health pursuit.132  Economic resources must be 

invested within proven change agents whose activities can be subject to periodic evaluation.  

 Knowledge, Beliefs and Perceptions of Ear and Hearing Health 

Understanding community members’ perceptions and beliefs in ear and hearing health is an 

important component in the establishment of appropriate health-care programmes.  Clarifying 

parental knowledge and attitudes towards childhood hearing loss is vital to the successful 

implementation of ear and hearing health services including community acceptance of hearing 

aid services, surgery, audiological testing, understanding the barriers and enablers to accessing 

health services and the levels of parental support for infant hearing loss interventions.155–157  

There are a limited number of international studies which have examined parental, teacher 

and health care worker knowledge and beliefs pertaining to ear and hearing health, in 

particular OM, clinical services and ear health programmes.156,158–164  There is only one 

identified study which has been conducted in the Pacific Region, in the Solomon Islands.155  

Individuals and groups can have vastly different notions of health and disease.  For example, 
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there can be differences in what clinicians think their patients want to know, and what 

patients’ actually want to know, which can effect treatment efficacy and compliance with a 

management plan.161,165  Clinicians should also elicit parental attitudes towards the different 

management options for OME and the factors influencing their decisions, in order to optimise 

shared-decision making and ultimately provide a better standard of clinical care.162 Greater 

compliance with advice is more likely when clinicians tailor information to parents' needs.  

Research which aims to improve patients’ satisfaction and compliance with treatment and to 

reduce unnecessary use of health resources is valuable to service development and 

sustainability.166  

Parents’ sensitivity to undiagnosed hearing loss can have a major impact on whether treatment 

is sought, as a child’s undiagnosed hearing loss can go undetected by parents.20  Limited 

knowledge about ear disease and hearing loss can contribute to delayed presentation at 

health-care facilities and timely management.167  Establishing the level of parental knowledge 

on the aetiology of hearing loss in a target population can assist with the development of 

appropriate prevention programmes for childhood ear diseases and hearing loss.168,169  The 

use of interviews and questionnaires can identify factors that influence behaviour, understand 

how and why people practice certain health behaviours, identifying knowledge gaps, cultural 

beliefs, or behavioural patterns that may facilitate action or create barriers.  Understanding 

knowledge and beliefs within a population can assist in the identification of priorities, select 

the most effective ways of communication, establish baseline levels and level of change after 

an intervention. 

 Global Context 

3.13.1 Global Prevalence of Hearing Loss 

The WHO estimates that approximately 466 million people in the world have disabling hearing 

loss (DHL)2 ( >40dBHL), including 34 million children, which accounts for about 6·8% of the 

world’s population.170  It is estimated that 1.3 billion persons, or 17% of the world population, 

                                                        

2 Disabling hearing loss refers to hearing loss greater than 40 dB in the better hearing ear in adults and greater 
than 30 dB in the better hearing ear in children.394 
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are affected by any level of hearing loss (i.e. mild or worse).  The effect of hearing loss on a 

person’s quality of life has been acknowledged by the Global Burden of Disease Project which 

places hearing loss as the third most common chronic disease by years lived with a disability 

across the globe after low back pain and migraine.15,171   

WHO estimates for disabling hearing loss have tripled since 1995, from 120 million and is 

estimated to rise from 466 million in 2018 to 933 million in 2050 (Figure 9). 

 
Figure 9 Projections of global disabling hearing loss(both sexes, all ages) 

Open access source: https://www.who.int/pbd/deafness/estimates/en/ 

 

This increase is due to factors such as global population growth, particularly in older adults, 

one third of whom have hearing loss (presbyacusis); the continued high prevalence of chronic 

ear diseases; and the increasing practise of listening at high volume to unsafe levels of sound 

for prolonged periods, putting the hearing of over one billion young people (aged 12-35-years) 

at risk.172 

Approximately 90% of people with hearing loss live in LMICs,13 with the majority of populations 

living in South-East Asian, Western Pacific, and African regions.  There is a strong socio-

economic gradient associated with hearing loss; the prevalence of hearing loss decreases 

exponentially as the gross national income per capita increases (Figure 10). 
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Figure 10 Relationship between hearing loss in children and GNI per capita(WHO 2011 estimates) 

Open access source: Multi-country assessment of national capacity to provide hearing care: 

https://www.who.int/pbd/publications/WHOReportHearingCare_Englishweb.pdf?ua=1  

 

These figures present a significant global problem of hearing loss, however, prevalence figures 

are likely to be underestimated as many countries struggle to conduct relevant population-

based surveys using standardised protocols and classification methods.124,173 

3.13.2 Global Prevalence of Otitis Media 

Most cross-sectional and survey-based population studies in the past ten years, which 

examine the prevalence of chronic otitis media (including sub-types OME and CSOM) have 

been conducted in LMICs and within specific (often disadvantaged) populations in high 

income countries.  The most common methodology is a cross-sectional design and are 

school- or population-based.  Age-based primary data is highly variable depending on study 

method and population group surveyed.   

A systematic review examining all prevalence studies on chronic OM in the past decade 

revealed 65 studies, with 60 of these studies being primary studies.  Out of these studies, 
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only three population-based studies were exclusively conducted on children 5-years-and-

under.  OM prevalence was 9.7% in Cameroon (OME and CSOM),174 5.8% in Rwanda (middle 

ear infections and CSOM)175 and 14% (Greenland).176  A Solomon-Islands study based within a 

clinic on 0-24+ month-olds recorded a prevalence of 21.87% of infants with OME.177  

Amongst recently published systematic reviews, OM prevalence is estimated to be between 

6.3% and 10.7%.26  The most recent systematic review on OM and hearing loss prevalence, 

completed by Leach and colleagues in 2020, estimates the prevalence of OM in LMICs and 

disadvantaged populations across 27 population-based studies to be 8% (range 3-16%) in 

Africa, 14% (range 7-22%) in Asia and 50% (range 4-95%) in Oceania.178 

Methodological heterogeneity and a high variability regarding OME and CSOM definitions used 

by researchers means that OM prevalence studies are difficult to compare with one another.  

The sub-types of OM have a great degree of overlap and are not discreet individual diseases 

with clear clinical symptoms, signs and sequelae.60  Therefore, the limited availability of 

expertise and specialised diagnostic equipment in the field also pose a barrier to obtaining 

accurate diagnoses and prevalence figures in LMICs.  

Globally, the prevalence of both acute and chronic OM is estimated to be 112 million.179  The 

burden of disease from CSOM remains higher in LMICs compared to high-income countries.  

Based on regional hearing loss prevalence estimates, CSOM involves between 65–330 million 

individuals, 60% of whom suffer from significant hearing loss.  Table 6 presents prevalence 

figures of CSOM across various country groups and shows many groups have prevalence 

figures well over 4%.  A prevalence range for some Western Pacific countries is provided in the 

table where data are available.  A CSOM prevalence of greater than 1% indicates an avoidable 

burden of the disease that can be dealt with in general health-care, whereas, a prevalence of 

CSOM above 4% constitutes a massive public health problem requiring urgent attention in 

targeted populations due to its substantial economic and societal costs.116,180   
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Table 6 Classification of select countries according to CSOM prevalence 

Group Populations 

Highest (>4%) – urgent attention needed 
to deal with a massive public health 
problem 

Tanzania, India, Solomon Islands (3.8-6.1%), Guam (2.2-
8.3%) Australian Aborigines (28-43%) Greenland (9-14%), 
Bangladesh, Belau (10.6%) 

High (2-4%) – avoidable burden of 
disease must be addressed 

Nigeria, Angola, Mozambique, Republic of Korea (2.5-4.2) 
Thailand, Philippines, Malaysia (2.5-4.2), Vietnam (2.5-
4.2), Micronesia, China, Eskimos 

Low (1-2%) Brazil, Kenya 

Lowest (<1%) Gambia, Saudi Arabia, Israel, Australia, United Kingdom, 
Denmark, Finland, American Indians 

Adapted from WHO (2004), De Antonio (2016) & WHO (1998)  26,63,116 

3.13.3 Disparities in Ear and Hearing Health 

There are significant disparities in health-care access for populations in LMICs.  Roughly 20% 

of populations in LMICs do not have access to basic health services; this figure can be as high 

as 50% in sub-Saharan Africa.181 There is a corresponding substantial lack of diagnostic 

services, Ear, Nose and Throat (ENT) services, audiology and speech therapy services in 

LMICs;149,182 the Pacific region is no exception.18,152  Where services are available, they often 

are under-resourced, understaffed and have inadequate or out-dated equipment.  A lack of 

investment and political will is seen as major barriers to progress.183  National health systems 

in most LMICs are unlikely to invest in early hearing detection and intervention services as they 

are too weak to bear the added burden of non-fatal but disabling disorders without external 

technical and financial support.7  The failure of governments to invest in basic health services 

is a central theme in the global health movement since the early 20th century and a major focus 

of global health policy in recent decades.184 

Disparities among children with frequent ear infections are also patterned by ethnic and socio-

economic factors.  Children from lower socio-economic backgrounds are more likely to have 

frequent ear infections than those children from higher socio-economic backgrounds due to 

various factors including having higher risk of respiratory problems, overcrowding and being 

around large number of small children, low parental educational levels and poor access to 

health-care resources.44,47,88  The prevalence rates of OM among Aboriginal children in 
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Australia are among the highest in the world whereas the rates of OM among nonindigenous 

children in Australia are similar to that found in other high income countries.185  Middle ear 

disease has been reported to be as high as 91% in indigenous children in rural communities, 

and 50% have signs of CSOM.186   

The stark socio-economic gradient in ear and hearing health outcomes in populations in LMICs 

is influenced by the lack of available resources in the sector.  While populations in LMICs have 

the greatest need for health-care and public health strategies to prevent and manage hearing 

loss, they are least likely to have timely and appropriate access to interventions.  For example, 

populations in LMICs are more likely to die from the intracranial complications of CSOM due 

to poor access to health-care facilities and/or pharmaceutical facilities.  The advanced disease 

complications of CSOM means the complications are difficult to manage, increasing the 

likelihood of morbidity and mortality.187  The literature around COM, with or without 

suppuration, is not frequently addressed within scientific literature, potentially because the 

disease is rarely seen in industrialised countries where research funds are much higher, relative 

to LMICs where COM and CSOM are far more frequent.76 

3.13.4 Primary Health Care Movement 

A major milestone in public health history was the adoption of the Alma Ata Declaration of 

1978, which called on the global health community to protect and promote the health of all 

people through primary health care (PHC).  Embedded in social justice and human rights, PHC 

provides comprehensive care for the whole person (not just for a set of specific diseases) 

across their lifetime.188  While the declaration identified the importance of PHC as the key to 

narrowing the health gaps between LMICs and high-income countries, the PHC movement in 

the 1980’s ultimately failed as it was deemed too idealistic, ignored ingrained patriarchal and 

hierarchal societies and coincided with a global recession and emerging neoliberal agendas.184  

Yet PHC, or “essential health-care” continues to be recognised as being central to reducing 

preventable ear disease and hearing loss for populations in LMICs. 
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3.13.5 Global Health Targets 

Following the expiration of the Millennium Development Goals (MDGs) in 2015, a new 

development agenda was adopted by Members States, the Sustainable Development Goals 

(SDGs).  The SDGs are more holistic in nature than the MDGs; 17 goals covering a wide range 

of human activity across three dimensions (economic, social and environmental).189  Such a 

paradigm shift, from a mortality focus of the MDGs to the ecological approach of the SDGs, 

offer greater scope of relevance for ear disease and hearing loss prevention and investment as 

the MDGs resulted in very few changes regarding their effect on disability and hearing loss in 

LMICs.5   

Hearing loss is the most common sensory disability.  As hearing loss has a direct impact on 

access to good-quality education (relevant in goals for health and education Goals 3 and 4), 

addressing the burden of hearing loss would help to fulfil the ‘healthy lives’ and ‘disability 

inclusive’ goals within the SDGs. The Agenda specifies a commitment to the prevention and 

treatment of behavioural, developmental and neurological disorders, management of 

functional and cognitive decline, and mental health.  Universal health coverage (UHC) 

underpins all other targets and it recognises that health is a holistic entity.  Economic, social, 

cultural and environmental factors are important factors in the prevention and management 

of disabling hearing loss and ear disease. 

3.13.6 Global Hearing Health Governance 

3.13.6.1 World Health Organization: Prevention of Hearing Loss 

The Prevention of Blindness and Deafness (PBD) section is the programme dedicated to 

deafness and hearing loss within WHO.  With its major focus on the prevention and treatment 

of deafness and hearing loss in LMICs, the function of the PBD also extends to the development 

of technical materials to support the planning and implementation of hearing care strategies 

by Member States such as survey materials for epidemiological studies and advocacy tools 

such as leading the World Hearing Day every year in March.   

Due to concerns at the growing problem of disabling, but largely preventable hearing loss 

worldwide, resolution WHA48.9 was passed by Member States during the 1995 WHA to 
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prevent and control the major causes of avoidable hearing loss and for early detection of 

hearing loss in “babies, toddlers, and children, as well as in the elderly, within the framework 

of primary health care”.190  Resolution WHA58.23 was then passed in 2005 and focussed on 

disability, including prevention, management and rehabilitation; this resolution urged Member 

States to reduce risk factors leading to disabilities and promote early identification and 

intervention.191   

Yet limited progress was evident on the implementation of the 1995 resolution by Member 

States,181 with little evidence to show that such resolutions were even given any serious 

consideration in the formulation of health programmes and implementation of country-level 

policies.  Many LMICs do not have any national ear or hearing care policies; only 32 member 

states reported setting up national strategies and plans to address ear diseases and hearing 

loss.149  The increasing prevalence of hearing loss, the persistent lack of newborn hearing 

screening and high prevalence of OM, significant progress in technology and that 90% of the 

burden is borne by populations in LMICs, required WHO to develop a more comprehensive and 

emphatic resolution and action plan for the prevention of deafness and hearing loss.  In 2017, 

WHO adopted a new resolution, which is a call to action for all governments, health-care 

professionals and civil society to reduce global hearing loss burden.13  The new resolution has 

the potential to renew advocacy for the global ear and hearing health movement.  WHO has 

recently formed the World Hearing Forum (WHF)192 which is a global advocacy group for the 

prevention of deafness and hearing loss.  The WHF was formed to assist member states to 

achieve the outcomes within the WHA and provides a platform to share resources, knowledge 

and galvanize momentum within the area of hearing loss prevention. 

3.13.6.2 Global Hearing Health Efficacy 

The effectiveness of global health programmes is strongly influenced by global political and 

societal forces.  Global health programmes historically tend to be top down, with little input 

from the community on the ground resulting in poor accountability –and when inevitably 

programmes fail, due to ineffectiveness or the funds running dry, people are left feeling 

abandoned.193 

There are considerable additional challenges for LMICs to implement national policies 

regarding the prevention and treatment of hearing loss.  Hearing health and hearing loss tends 
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to occupy a low priority on health agenda for many governments.  National health systems in 

many LMICs countries are not equipped to bear the added burden of non-fatal but disabling 

disorders without external technical and financial support.  This means that even when 

screening services are available, they are less likely to be fully financed by governments, 

resulting in greater out-of-pocket expenses and greater reliance on multilateral and donor 

organisations.  Ear and hearing services also tend to be delivered by charitable organisations 

and NGOs resulting in poor integration within the wider health system.  Numerous civil society 

and charitable organisations work in global ear and hearing health such as Sound Hearing 2030, 

CBM (Christian Blind Mission) and the Coalition for Global Hearing Health which works mainly 

in developing and promoting clinical service delivery in LMIC.  Hearing International is an 

American based ENT-A organisation working in service delivery and implementation of hearing 

programmes.  Advocates are groups within the disability sector, NGO and charity sector and 

with the individual or group efforts of people with disabling hearing loss and their families; 

these groups tend to hold minimal power and have a weak influence on policy makers. 

 Pacific Context: The Pacific Islands Region 

Pacific ancestors have settled across the region for over 2000 years.  The ocean was used to 

trade and to marry, expand social networks for greater flow of wealth and travel to visit 

relatives and communities that bred generations of skilled seafarers.194  Figure 11 is a map of 

the South- Pacific region which indicates the vast distances that these seafarers travelled.  

Evident in the oral traditions, narratives and cosmologies,194 Pacific peoples believe that they 

are all connected and part of a much larger sphere which included the ocean and heavens, 

values which were embedded in specific indigenous worldviews.  
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Figure 11 Map of Pacific Island Countries 

Open access source: Pacific Community Strategic Plan 2016-2020195  

 

The cultural diversity in the Pacific region is immense, with a vast richness of myths, legends 

and oral traditions.194  Pacific societies have vibrant, rich cultures and distinct social structures.  

A history of resilience based on their understanding of their environments and traditions of 

sustainable use of resources means that Pacific people are capable and resourceful; Pacific 

values are based on self-sufficiency, generosity and reciprocity. 

The Pacific Islands region comprises 22 PICTs and are home to 9.1 million people – 8 million in 

Papua New Guinea alone.195  The Pacific is enormous when including the vast ocean and 

exclusive economic zones and contains a wealth of marine and other natural resources.  The 

very nature of PICTs means that they face serious health risks due to environmental challenges 

such as climate change and natural disasters.  They also face significant social and economic 

challenges that come with living as small populations in remote locations, such as poverty, 

poor sanitary conditions and a lack of piped water supply.   

The region includes the sub-regions Polynesia, Micronesia and Melanesia which are important 

when it comes to sub-regional and regional decision making.  The Pacific Islands Forum, the 

Pacific Health Ministers meeting, and the Pacific Heads of Health meeting are highly important 
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forums for priority setting and action in the Pacific region.196  While countries have ultimate 

jurisdiction, as a collective of countries they work together at a regional and global level. 

The Pacific’s socio-economic and political landscape is influenced greatly by major global 

developments and international shifts, and as a consequence there are challenges in 

translating global policy initiatives to the Pacific context.197  While historically the Pacific region 

has not traditionally been a global priority,198 the Pacific region holds an important place 

particularly within current climate change discourse, with the region utilising this position and 

its voice more clearly than ever to advocate for action.  Another influence in global health 

policy is the categorisation of PICTs and how regional statistics are influenced by the countries 

that they are grouped with.  For example, within the United Nations system, PICTs are 

categorised in the Asia Pacific Region which spans 37 countries and 2 hemispheres, including 

China.  This contrasts with the SDG groupings that recognise the unique characteristics of small 

island developing states (SIDS) and in response have categorised 14 Pacific countries in a 

separate ‘Oceania’ country grouping.  Such a recognition of SIDS as having unique 

sustainability, economic and environmental concerns is critical for analytical and political 

progress at a global level. 

There has been progress in some human development indicators in recent times.  Life 

expectancy in many areas of the Pacific Islands region has increased, and while under-5 infant 

mortality rates have declined in all countries overall, the pace of improvement has failed to 

keep up with the global rate of improvement. 199  Concerningly, differences between PICTs and 

the rest of the world are increasing and if current trends continue, inequality in child mortality 

will worsen.  The most marked mortality rate is present in Melanesia, much higher than in 

Polynesia or Micronesia.  Gender inequity, increasing inequality and poverty, water and 

sanitation and food insecurity, youth unemployment and shortages of skilled labour remain 

challenges.199,200  

While there have been successes in reducing the incidence of infectious disease across the 

region the high prevalence of NCDs and human resources for health is putting new strain on 

public health systems, PICT finances and labour production.  The differences between the 

Pacific and the rest of the world are most marked when it comes to NCDs, with the rates of 

obesity for adults over 18-years of age for many PICTs exceeding the world average.199,201  Forty 

three percent of the Niuean population are obese, compared to 51% in the Cook Islands, 46% 
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in Nauru, 43% in Samoa and Tonga and 13% of the world population.201  There remains serious 

challenges in the ability of PICTs to address determinants of health and provide routine service 

delivery, shown in relatively poor UHC indices and downward trends in immunisation 

coverage.202 

3.14.1 Foreign Policy 

Historically PICTs have had a dependent relationship with wealthier nations within the region.  

The perpetuating view that PICTs were too small, isolated and resource-poor to be completely 

autonomous and sustain independent status perpetuated this dependence.194,203  An ongoing 

dependence on financial aid resulted in deteriorating environments and emigration of local 

peoples to countries such as New Zealand, Australia and the United States.  Pacific Island 

economies are heavily reliant on migration and remittances for income.  Small populations 

reliant on diminishing commodities and the replacement of local nutritious foods with low-

quality imported food high in fat, salt and sugar remain persistent challenges to population 

health.199,204 

Since 2017 there has been a shift in the foreign policy agenda between New Zealand and 

Australia with PICTs in part as a response to increasing global instability.  New Zealand has 

called for re-strengthening of the relationship between New Zealand and its Pacific neighbours 

and has implemented a “Pacific Reset’, increasing spending by $714.22 million over four years 

to 2021.205  For example, total aid for Niue has more than tripled from $22.5 million in 2015/16 

to $70.69 million in 2018/19-2020/21.206  Sixty percent of New Zealand’s Official Development 

Assistance Expenditure is dedicated to the Pacific.  Despite years of declining investment, and 

in part as a response to the increasingly contested strategic space in the region, the Australian 

Government is showing renewed engagement with PICTs.  Since 2017 Australia’s development 

contribution to the Pacific region is around $1.3 billion.207  However, the level of overseas 

development assistance for most of the region’s largest donors (Australia, USA, New Zealand, 

Japan, Korea) is below the Organization for Economic Cooperation and Development (OECD) 

average of 0.29% of gross national income, with France being the only major Pacific island 

donor country above the OECD average.  Increasing the contribution from major donors, as 

well as a renewed focus on encouraging countries to increase domestic resources for health, 

can substantially address the financial deficit for health in the Region.199  
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3.14.2 Health Systems  

The Healthy Islands Vision, first endorsed by Pacific Island Countries’ leaders in 1995 within 

the Yanuca Declaration,208 is a unifying vision for strengthening health outcomes in Pacific 

countries.  It recognizes the importance of addressing the social and environmental 

determinants of health and emphasizes cross-sectoral action, particularly with respect to 

education, nutrition and environment.  Furthermore, it places importance on the capacity of 

local institutions to prevent, treat, rehabilitate and palliate diseases and their consequences.209 

The principles of UHC are embedded in the national health systems of PICTs, with health 

expenditures in most PICTs predominantly public, such as from government and donor 

funding, with relatively high health expenditure per capita and low out-of-pocket payments.202 

Health resourcing across PICTs is determined by structural determinants of health, such as 

Gross Domestic Product (GDP).  GDP growth per capita from 1992 to 2012 has been slow in 

the Pacific, affected by their narrow economic base, global isolation and vulnerability to 

natural disasters.  There is increased inequality in health resourcing with the proportion of 

investment in health per head of population reducing from one-fifth of the global spend in 

1995 to one-sixth in 2012.199  Improved child mortality is associated with improved health 

expenditure. 

The health workforce in PICTs (Figure 12) reach global thresholds, apart from the larger 

countries in the region such as Papua New Guinea, Vanuatu and Solomon Islands.  For example, 

in Papua New Guinea, it is estimated that 3.5 million people do not have access to a doctor 

within their region.210  Niue, in comparison to the rest of the PICTs, fares well in regards to 

health workforce ratio per 1000 people, influenced strongly by the relatively low population 

and support from New Zealand. 
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Figure 12 Pacific health workforce(doctors, nurses, midwives) per 1000 population in 20113 

Source: World Health Organization. The First 20 Years of the Journey towards the Vision of Health 

Islands in the Pacific.; 2015. 211 

 

Regionally, health worker retention is a consistent challenge to maintaining functioning health 

services.  Rural economic stagnation, an increasing significance of urban economies, modern 

transportation and economic opportunities characterises the Pacific region as a one of high 

mobility.212  One of the primary causes of shortages of health workers across the Pacific has 

been outward migration of health workers to Australia and New Zealand and beyond.  There 

are a large number of Pacific-born health workers working in Australia and New Zealand and, 

in some cases, there are more Pacific-born health workers in those two countries than there 

are in the domestic workforce.213  Within the health sector, when tertiary education is 

undertaken outside of the home country, as is often the case in the Pacific Islands, emigration 

is much more likely.  Greater efforts are needed by developed countries to create a domestic 

nurse workforce that does not require such high levels of migration from less developed 

nations213 and an increased focus to develop Pacific-based tertiary systems.  In 2008, Niue had 

7 Pacific –born doctors working in NZ and Australia, with 4 in Niue.  Fourty-seven nurses and 

midwives were working in NZ and Australia compared to 22 in Niue.  New Zealand and Australia 

                                                        

3 The dashed line indicates the WHO threshold of health workers to meet Millennium Development Goals.  
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have an obligation to actively address their significant contribution to human resource 

shortages in the Pacific and the poor health outcomes that result.213  While it may be assumed 

that high wages and employment opportunities will incentivise Pacific health-care workers to 

return home, other factors such as being with friends and family as well as having a sense of 

‘duty’ to their home of origin are stronger than wages and employment for returning health-

care workers.214   

3.14.3 Ear disease and Hearing Loss in the Pacific region  

Accurate estimates of ear disease and hearing disorders in children within the Pacific region 

are lacking due to the dearth of reliable population-based epidemiological data and burden of 

disease estimates.18  However the few small epidemiological studies41,42,177 and model 

estimates5,18 to date indicate a high prevalence of acute and chronic OM in children in some 

PICTs.  For example, OM with effusion was identified in 34.2% of Solomon Island children (4-

15-years-old),177 19.4% of Samoan children (6-7-years-old)41 and 7.92% of Fijian children (0-18-

years-old).42  The Fiji study also showed that acute and chronic OM affected 2.78% and 4.1% 

of children 0-18-years old.  These estimates are significantly higher than estimates for non-

Pacific New Zealand and non-indigenous Australia (Australasia) populations with AOM (7.25%), 

CSOM (0.341%) and HI (1.36/10000).  WHO estimate a COM of 4-8% within many countries of 

the South Pacific Region.   

Hearing loss (mild or worse) in Fiji, Tokelau, Tonga, Samoa and Tuvalu ranged from 27–30% of 

the population with up to 11% reporting a moderate or greater impairment.18  WHO estimates 

show that Asia Pacific region has the third highest estimated hearing loss prevalence in children 

between 5-14 (>/35dBHL) at 1.8%.17 

Pacific Island children in NZ are disproportionately affected with OM and hearing loss.  Twenty 

four percent of a Pacific cohort in New Zealand had OME at 2-years-of-age22 and when tested 

at age 11, only 11% of the same cohort had normal peripheral hearing results.  This cohort 

study reveals that hearing loss, abnormal middle ear function and auditory processing 

difficulties were common.  Medical admissions rates for OM-related conditions in Pacific 

children are twice those of European or other ethnic groups.48,215  A small number of deaths 



Chapter 3: Review of the Literature 

56 

could arise from OM in Pacific Island countries due to resultant complications such as abscess, 

meningitis and thrombosis.18    

More Pacific children fail the school entry hearing screen than any other ethnic group in New 

Zealand.103  Risk factors for OME in Pacific Island children in New Zealand include socio-

economic deprivation,20 upper respiratory tract conditions, exposure to large groups of 

children such as attending day care for more than 20 hours/week and attending church.44  

There is a little evidence which shows the risk factors for OM and hearing loss in Pacific Island 

populations in PICTs. 

3.14.4 Current Services and Potential Opportunities across the Pacific 

Despite large estimates of ear and hearing problems in the Pacific, the provision of relevant 

health services and training opportunities in PICTs is relatively poor.  Many countries rely on 

visiting ENT-A teams, mostly supported by the Royal Australasian College of Surgeons (RACS), 

non-government organisations or charitable trusts.  Fiji, Samoa, Tonga and Vanuatu, have or 

are in the process of developing ENT specialist clinics and outreach services.  Yet, workforce 

constraints are a reality for the region.  Fiji, with a population of close to 900,000, for example, 

has two ENT specialists, Tonga (population 110,000) has two; Samoa and Vanuatu have general 

surgeons who can provide ENT services as required.  One formal ENT training program for 

medical graduates is based within PICTs at the University of Papua New Guinea and some 

formal ENT training is offered at the Fiji National University as part of a Master of Medicine 

degree.  Trained ENT nurses form the backbone of ENT services in some countries however 

there is no formal ENT nurse training program offered in the region with ENT nurses being 

primarily trained by local or visiting specialists.  

Hearing assessments and hearing aid services are sparse and under-resourced. There is no 

formal Audiology training offered within the region and hearing testing is typically undertaken 

by trained technicians, ENT nurses or visiting specialists.  Several countries, including Samoa, 

Fiji and Kiribati, have built long-term partnerships with committed overseas Audiologists, 

particularly from Australia and New Zealand.  In some countries, the main driver for hearing 

services comes from educational rather than health institutions, such as SENESE (an inclusive 

education support service in Samoa)216 and the Hilton Special School in Fiji.217 
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3.14.4.1 A Regional Approach  

The Pacific ENT-A strategy218 presents an exciting opportunity to develop ENT-A services and 

clinical training across PICTs.  The strategy is led by the Clinical Services Program (CSP), funded 

by the Australian government and implemented by Pacific Community (SPC). The CSP takes a 

health systems approach to improving the planning, coordination and delivery of specialised 

clinical services and related workforce needs at a national level and, where economies of scale 

exist, across the region.  The key strategic goals include workforce development, service needs 

evaluation, coordination of services, community engagement and, importantly, the 

development of an ENT-A hub within the South Pacific region.  Support for the CSP program 

has been critical to developing a planned approach and improving awareness for ear and 

hearing health services at a government level.  Such an initiative which pools resources across 

PICTs is more likely to succeed where there is a clear gap in service delivery, a continuity of 

leadership and effective consultation.219  PICTs have identified that a PEHC workforce, is critical 

to manage simple ear disease and provide ear care education to reduce the burden of ear 

disease and hearing loss. 

3.14.4.2 Ear and Hearing Health Services in Niue 

The local medical and nursing team based at Niue Foou Hospital provide assessment and 

treatment of non-complex ear cases.  Local services include ear examination through otoscopy, 

wax and foreign body removal and ear flushing.  The visiting CMDHB ENT-A Clinic Team 

provides annual specialist services to Niue.  Individual community members can request a 

review with the ENT-A Clinic team if they are deemed appropriate following a medical review 

from a team member at Niue Foou Hospital.  Tertiary services such as ENT surgical services are 

provided by the ENT team at the Super Clinic, Manukau, Auckland, New Zealand.  The Niue ear 

and hearing screening service was developed as part of the current study and will be presented 

in Chapter 4. 

 Summary 

Hearing is one of the five key senses and is the ability to detect vibrations through the ear in 

order to perceive and understand sound.  Hearing loss is caused by several factors, including 
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OM, and can have significant effects on childhood development, social and economic 

outcomes.  OM is a common condition in childhood, with the chronic condition being highly 

prevalent in populations in LMICs due to several factors including poor access to basic PHC.  

There are a range of aetiological factors associated with OM including intrinsic and extrinsic 

factors.  Equitable health-care, strong public health approaches such as primary prevention 

strategies, and leadership and governance structures are key to reducing the burden of ear 

disease and hearing loss.  Improving the understanding of knowledge, beliefs and perceptions 

of hearing loss is a key component of relevant and appropriate health-care programmes.  

Globally disabling hearing loss is a major public health concern, affecting 466 million people, 

or 6.8% of the world’s population; 17% of the world’s population are affected by any type of 

hearing loss and is the third most common chronic condition by years lived with a disability.  

Figures are projected to double by 2050.   There is a stark socio-economic gradient associated 

with hearing loss, with 90% of populations with hearing loss living in LMICs.  OM is also highly 

prevalent in LMICs resulting in substantial economic and social costs.  Major disparities in 

service provision, primary and public health-care strategies and hearing loss research results 

in perpetuation of ongoing poor outcomes for populations in LMICs.   

There is very limited epidemiological data and resident services for OM and hearing loss within 

PICTs.  A focus on equitable PHC, UHC and global and local movements in ear and hearing care 

provide strong opportunities to address preventable hearing loss and OM.  Despite 

improvements in health development across PICTs over the past 20 years, gaps are increasing 

between PICTs and countries in the rest of the world.  The well-supported vision of the Yanuca 

Declaration remains just as relevant as it was in 1995, yet the ability of PICTs to implement the 

vision remains a challenge.  Inadequate health finances, weak economic growth, workforce 

issues and fragmented implementation remain the greatest challenges across all PICTs.  A 

Regional Approach to ENT-A services may be an effective model to counteract the challenges 

that small island developing states face in order to share resources and develop a specialist 

workforce.220,221  This regional approach is underpinned by a strong ear and hearing health 

primary care workforce and improved data.  Local ear services are provided at Niue Foou 

Hospital by local doctors and nurses.  Specialist services in ENT-A are provided by CMDHB 

visiting teams once a year.  Niuean citizens can access specialist ENT-A services in New Zealand. 
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THEORETICAL FRAMEWORK AND METHODOLOGY 

 Overview 

This chapter will provide a description of the theoretical framework and philosophical 

foundation which form the basis of the research.  This chapter will make clear the underlying 

assumptions in this original piece of work by being explicit in the description of the paradigm 

(worldview) of both the research and the researcher.  Such a critique is important in that it 

facilitates a respectful and responsive engagement with pacific peoples and their communities.  

The chapter will then cover the background theories that influence this work and the 

methodology of the mixed-method approach. 

 Introduction 

Public Health research, particularly epidemiological research, has historically been grounded 

in a positivist, reductive paradigm.  In more recent decades, there has been a move towards 

more interpretive sciences due to the increasing awareness of the importance of social, 

environmental and political determinants on the health of populations.222  Describing the 

theoretical framework and philosophical paradigms of the work will ensure that basis of the 

work is explained clearly and explicitly.223   

The Greek word “theoria” refers to seeing inwards, such that to theorise is “to use our mind’s 

eye systematically, following articulated principles, to discern meaningful patterns among both 

ideas and observations, and to develop causal explanations”.224(pp45)   Examining the basis to 

the theoretical framework of the study makes it clear how the research is framed and how the 

world is seen.  This clarifies what has influenced the development of the research questions, 

how we seek to answer them, and how the answers are interpreted.  Crotty225 (Figure 13) 

proposes a hierarchical model which shows the influence of theory throughout the research 

process. 
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Figure 13 The four elements in research 

Source: Crotty (1998) 225 

 

Three elements as proposed by Crotty (Epistemology, Theoretical Perspective and 

Methodology) will now be used to explain the theoretical underpinnings of this research.  

Study methods will be explained within three separate chapters for the Population-based 

study, Qualitative Interview Study and Bilingual Survey. 

 Epistemology 

Epistemology is the nature or philosophy of knowledge.  It defines the researcher’s beliefs and 

assumptions regarding the nature of knowledge and how, or whether, a phenomenon can be 

‘known’.  The research paradigm which is chosen for a study therefore must be congruent with 

researchers beliefs about the nature of reality.226  Objectivism and Constructivism are the two 

main epistemological underpinnings of this mixed-methods study. 

Objectivism: Meaning, and therefore meaningful reality, exists as such apart from the 

operation of any consciousness.225  The belief that there is objective truth, and that 

appropriate methods of inquiry can bring us accurate and certain knowledge of that truth, has 

been the epistemological grounding of Western science.  
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Constructivism: Individuals construct a different perception of reality based on our own life 

experience.  Constructivism rejects the objectivism view of human knowledge and asserts that 

there is no single objective truth awaiting discovery226 as truth and the meaning of this version 

of truth is a product of our engagement with the realities in our world.  There is no meaning 

without mind;  meaning is not discovered but constructed.225,227  Closeness between the 

researcher and the participants is essential; for example, researchers visit participants at their 

sites to collect data.  This strand of the current study holds strong pragmatist worldviews, thus 

ensuring a practical and relevant element to the study.  Researchers collect the data by ‘what 

works’ to address the research question.   

 Theoretical Framework 

A theoretical framework provides the context for the research process as it is the philosophical 

stance behind the methodology of the study.225  The origin of core ideas which contribute to 

different theories can be traced to great thinkers who have contributed to the advancement 

of broad fields of study, such as psychology, sociology and physics.228  

4.4.1 Grand Theorists, Critical Theorists and Postmodernist Theory 

Grand Theorist Hippocrates (460-356 B.C.) was considered the father of modern medicine, led 

rational and scientific pursuits and formed the foundation of medical ethics - first do no 

harm.229  Another influential Grand Theorist Aristotle (384–322 B.C.) was a Greek Philosopher 

whose epistemological theory was based on the study of things that exist or happen in the 

world and rises to knowledge of the universal.  Aristotle’s work was influential in the area of 

Justice and Human Rights, in that equals should be treated equally.230  

Critical theorists, such as Habermas, strongly challenged the view that science is the only valid 

form of research in which knowledge can be gained, and that contrary to common scientific 

belief of objectivity, conventional science is imbued with values and judgements based on 

what scientists’ value and how they will research.231  Within the past two decades, social 

science postmodernist thinkers have further developed this argument by demonstrating that 

knowledge is relative, and its understanding is dependent on a range of social and cultural 
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factors.  Societal position (such as class, gender, culture) play a crucial role in the interpretation 

of events and facts.222   

Postmodernist theory, notably influenced and developed by French sociologist Paul-Michel 

Foucault (1926-1984), suggested that ‘discourses’ determine how people view the world and 

how they are used as forms of social control.  Foucault’s work influenced current day advocacy 

and rights-based approaches through his work on the relationship between power and 

knowledge which he termed Biopower.232  Biopower is a theory which explains how biological 

and medical data are used by the institutions of the modern world to define, count, divide and 

discipline populations.  Pierre Bordieu (1930-2002) who’s work gave rise to the critique of the 

dynamics of power in society and that power in modern society was influenced by the 

knowledge claimed by certain groups.233  This view provides a critical analysis of how power 

over people is maintained and health inequalities sustained.  Addressing and eliminating 

health inequalities forms one of the philosophical bases to public health. 

 Theoretical perspectives of the study 

The two main theoretical perspectives of the study which have arisen from the works of these 

Grand Theorists are Positivism/Post-positivism (underpinned by Objectivism) and 

Interpretivism (underpinned by Constructivism). 

4.5.1 Positivism and Post-positivism 

A positivist approach follows the methods of the natural sciences and, by way of allegedly 

value-free, detached observation, seek to identify universal features of humanhood, society 

and history that offer explanation and hence control and predictability.  Researchers aim to 

maintain distance and impartiality and objectively collect data on instruments.  Positivism is 

commonly associated with quantitative research and traditional epidemiological public health 

research.  As epidemiology has historically been dominated by a biomedical approach to 

disease research (particularly research into infectious diseases), this has meant that solutions 

tended to be biomedically-based and solutions are dominated by a medical perspective of 

disease, placing biological factors of the individual higher and more important than 

“modifiable” socio-environmental factors.234   
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The population-based study in this thesis draws on the post-positivist theoretical basis of 

biomedical research by using standardised, universal measures to test the physiological 

functioning of an individual’s ear and hearing system.  The study seeks to measure and report 

on the existence of a predetermined set of clinical characteristics to measure hearing health.  

Such measures are replicable and when applied consistently can be used to determine, with a 

high degree of reliability, the existence of a clinical state.  

4.5.2 Interpretivism 

The interpretivist approach looks for culturally derived and historically situated interpretations 

of the social life world.225  Interpretivism emerged in contradiction to the seemingly detached 

position of positivism in order to understand and explain social reality.  Researchers are an 

acknowledged part of the research endeavour rather than objective observers within the 

interpretivist approach235 as it delves into interpersonal discussion, points of views, opinions 

and experiences.   

Developed in part due to a strong response to the inadequacy of the traditional 

epidemiological approach, the movement of social epidemiology explicitly investigates social 

determinants of population distributions of health, disease, and wellbeing.  It does this by 

treating such social determinants as keys to understanding population health, rather than 

treating such determinants as being secondary to biomedical phenomena.  Social 

epidemiology is embedded in epidemiologic theory which is founded on addressing 

increasingly complex public health issues.  Social epidemiology recognises that both society 

and biology are equally critical to an individual’s health236 and adopts a development or life-

course perspective that tracks the influences across the lifespan on health and wellbeing.222 

Founded on constructivist and pragmatic theoretical approaches, semi-structured in-depth 

interviews allow the communication of multiple realities, illustrate differing perspectives and 

contribute to the formation of theory.  The bilingual survey is founded both on interpretivist 

(qualitative) and post-positivist (quantitative) theoretical approaches to advance knowledge 

on the perceptions of ear and hearing health amongst the broader Niuean community.   
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4.5.3 Ecological Theories  

Ecological theories provide a framework to understand the dynamic relationships that the 

environment – such as political, physical and spiritual dimensions - has on the health and 

development of an individual.  While most positivist medical research focuses exclusively on 

the biologic causes of disease, ecological theories of health and development acknowledge 

that health is shaped by socio-economic forces and therefore are valuable in order to explain 

how people interact within their environment and how the environment shapes an individual’s 

wellbeing.  Primary health care (PHC) considers such broader determinants of health and 

focuses on the interrelated aspects of physical, mental and social wellbeing.  

Three ecological theories influence the development of this study and interpretation of results.   

The Ecological Systems Theory of Development (Figure 14) by Bronfenbrenner is a theoretical 

paradigm showing how human development is shaped by the interaction between a child and 

his or her environment.  The behaviour and development of a child – the biological and 

psychological attributes- are jointly influential within the physical, social and cultural features 

in which the child lives, as well as being influenced by the broader contemporary and historical 

contexts in which theses settings are embedded.237  
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Figure 14 Bronfenbrenner’s Ecological Systems Theory of Development 

Source: Moen P. Introduction. In: Moen P, Elder GHJ, Luscher K, eds. Examining Lives in Context: 

Perspectives on the Ecology of Human Development. 2nd edition. Washington (DC), USA: American 

Psychological Association; 1995:1-11.237 

 

The Ecosocial Theory of Disease Distribution is a social-epidemiological framework that is a 

critique on a reductionist-approach of traditional epidemiological public health approaches.  A 

multi-level epidemiological framework, that seeks to examine “who and what is responsible 

for population patterns of health, disease, and wellbeing, as manifested in present, past and 

changing social inequalities in health”.238(pp668)  Krieger’s framework describes a process called 

‘embodiment’ through which people biologically express experiences of economic and social 

inequality, across the life-course and historical generations, thereby producing population 

patterns of health, disease, and well-being.239  

Pacific Models of Health Belief is the third influential ecosocial model in this study.  The Pacific 

health belief system is based on a holistic worldview, in which health is a balance of spiritual, 

physical and mental wellbeing.  Examples include the Samoan Fonofale Model of health (Figure 

15) which connects culture and family through four inter-related dimensions – spiritual, 
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physical, mental and ‘other’.  The Tongan Fonua model, describes the cyclic, dynamic and 

interdependent relationship (va) between humanity and its ecology for the ultimate purpose 

of health, harmony and wellbeing through five concentric circles, from the central individual 

and outwards to family, local, national and global levels.240  

 

Figure 15 Fonofale Model of Health 

Open Access Source: https://www.cdhb.health.nz/wp-content/uploads/888893eb-fonofale-model-

illustration-dark-text-360x246.png  

 

Pacific health service delivery and care models are informed by Pacific Health Belief models 

and therefore are embedded in this holistic worldview.  Pacific health care models all point to 

the importance of focusing on the process of interventions and understanding of holistic Pacific 

concepts such as the use of Pacific languages, spirituality, gender, responsibilities and 

intergenerational concepts.241  Most Pacific health service delivery and health care models 

incorporate key concepts such as the relation, or connectedness, between the individual, 

family, and community.  Pacific Islands people’s beliefs and ethnomedical practises should be 

an integral component of service planning and provision for Pacific Islands people.242   
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4.5.4 Rights-Based Approaches to Health 

Rights-based approaches are also influential in global health research, that is, health being a 

fundamental human right of any global citizen.  Addressing and abolishing health inequities in 

child health outcomes, including hearing health, can be advocated through a Rights-based 

approach which acknowledges and advocates for the Rights of a Child through various 

international treaties.  For example, The Right to Health, first enshrined in the 1946 

Constitution of the WHO, is the right to the enjoyment of the highest attainable standard of 

physical and mental health.243,244 The United Nations Convention on the Rights of the Child 

(UNCRC) is a clear set of guiding principles for countries to uphold,245 which, incidentally Niue 

ratified in 1996.246  Childhood disability is also highlighted as a development and human rights 

issue in UNICEFs 2013 State of the World’s Children report247 and within the 2013-2020 WHO 

Global Action Plan for the Prevention and Control of NCDs.248 

 

 

Figure 16 Poster of Child Rights at Niue Village Market 

Source: Elizabeth Holt 2017 
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The United Nations Convention on the Rights of Persons with Disabilities (UNCRPD) is another 

important international treaty with explicit guidelines on how countries can uphold the rights 

of persons with disabilities, including persons with hearing disabilities.  While Niue has not yet 

ratified the UNCRPD, 13 other PICTs have ratified the treaty which is reflective of improving 

awareness raising, advocacy and support from development partners of Rights for persons 

with disabilities in the Pacific region.  Niue, however, has strengthened their policy for persons 

with disabilities including approving a national Disability Policy and Action Plan, implementing 

benefits for adults or children with disabilities and has systems in place to more accurately 

disaggregate data by disability.249  A challenge for any country in regards to Rights-based 

approaches to health is for policy makers to move from being purely advocates for Child Rights, 

to integrating international rights treaties into health policy and placing such policies at the 

forefront of health decision-making.  

4.5.5 Dominant Models of Otitis Media and Hearing Loss Research  

The biomedical and clinical sciences have played an important role in developing a complex 

understanding of OM and hearing loss more generally.  Historically OM research has been 

grounded in a post-positivist theoretical paradigm, where research has built models of ear 

physiology, pathophysiology and development.  While the advances in biomedical and clinical 

research have contributed to understanding the nature of OM in indigenous populations in 

Australia,153 OM remains intractable within this population.  A continual application of Western 

scientific methods based on purely biomedical and clinical approaches to address chronic ear 

disease has its limitations.  An overly biomedical and clinically focused approach to addressing 

OM within this population has influenced the development of alternative approaches to ear 

and hearing health research, including research that considers the socio-environmental causes 

of ear disease and hearing loss.153,250  The importance of addressing social and environmental 

determinants of health has long been acknowledged as a critical foundation for addressing 

health inequities and inequalities across Pacific countries.208  Socio-economic factors such as 

poor access to UHC, insufficient maternal and PHC, and limited access to specialist ear and 

hearing health services influence the inequitable burden of hearing loss and OM of populations 

in LMICs.14,15,59 
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 Mixed-Methods Approach 

Mixed-methods research presents an alternative approach to the dichotomy of qualitative and 

quantitative traditions.251  Mixed-methods draw upon both narrative or textual and numeric 

data, often within the same study design.  Within the influential text The New Public Health,222 

Fran Baum explores the utility of mixing methodological approaches to understand 

increasingly complex public health problems.  She states that health reflects a complex 

interaction of social, economic, political, biological, genetic and environmental causes 

requiring a range of methodological approaches to solve public health challenges.   

Traditional qualitative and quantitative approaches are maintained but the pragmatic drive 

behind using a mixture of methods is to address different research questions, drawing from 

their strengths and minimising the weaknesses of both approaches.  Pragmatism offers the 

best opportunities for answering important research questions and determining when and 

how approaches should be mixed or combined.252  The summary of pragmatism down to its 

practicality and ‘what works’ approach begs the question to what extent mixed-methodologies 

have made use of pragmatism as a philosophy.253  Pragmatism can serve as a philosophical 

paradigm regardless of whether the research uses qualitative, quantitative or mixed-

methods.254  This study is pragmatic in its approach in that one of the main purposes of the 

study is to provide valuable information for Niue health service authorities to develop and 

improve their hearing health services, fill a gap in the paediatric hearing health data, and 

withstand the challenges of conducting research in a country in which the researcher is not a 

resident.  A pragmatic approach allows for the study to maintain a hypothesis-generating 

viewpoint rather than be driven by a pre-determined set of assumptions about the status of 

the population.   

A mixed-methods approach is appropriate in order to develop a comprehensive picture of ear 

and hearing health from socio-political-environmental contexts by examining the individual, 

family, community and country influences in Niue.  The complex topic of understanding ear 

disease and hearing health within a Pacific-context would benefit from using a mixed-

methodology.  Quantitative questions respond to a need to provide an accurate picture of the 

ear and hearing health status of the paediatric population of Niue, and the qualitative research 

provides greater context-specific information regarding personal interactions and beliefs of 

ear and hearing health of the Niuean community.  The combination of these approaches 
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considers both individual and population level influences on ear and hearing health within a 

Pacific methodological framework. 

4.6.1 Convergent Parallel Design 

There are a number of mixed-methods designs that reflect the decision points along the 

research continuum255 however a convergent parallel mixed-methods design is the most 

appropriate design used to answer the research questions.  A convergent parallel mixed-

methods design uses both quantitative and qualitative data collection methods and allows 

simultaneous independent data collection and analysis (Figure 17). 

 

Figure 17 Convergent Parallel Mixed-Methods Design 

Adapted from Creswell J, Clark VL. Designing and Conducting Mixed Methods Research. Second Edi. 

Thousand Oaks, California: SAGE Publications; 2011 255 

Both qualitative and quantitative data collection strands hold equal weighting and importance.  

Data collection for the population-based study, the qualitative interviews and the bilingual 

survey was conducted concurrently.  Results are merged within the interpretation, to provide 

a more complete understanding of a phenomenon.  A convergent parallel mixed-methods 

design employs the tool of triangulation to compare and contrast results in order to enable 

more comprehensive analysis.  A summary of the mixed-methods design, outlining the 

theoretical basis for each strand of data collection is provided in Table 7. 
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Table 7 Summary of mixed-methods design  

Content area and field 

of study 

Ear and Hearing Health in Niue Study 

Philosophical 
foundations 

Pragmatism (researcher), post-positivism (ear and hearing tests), 
constructivism (knowledge, beliefs and perceptions of hearing health) 

Theoretical 
foundations 

Model of ear and hearing health based within a Pacific worldview 
Ecosocial model of health 

Content purpose To determine the ear and hearing status of all Niuean children aged 5-
year old and under 
To understand the knowledge, perceptions, and management of ear 
conditions and hearing loss amongst the Niuean community 
To understand how traditional and western health practises are used 

Quantitative strand  

Sample All children 5 years and under n=164 and one parent or guardian 
Data collection Audiology tests  

Demographics and past medical history data 
Questionnaire including parental demographics, past medical history 
information, risk factors and knowledge and beliefs around ear and 
hearing health  

Data analysis Multivariate analysis – SPSS and Excel 
Qualitative strand  
Sample Health-care workers, teachers, parents (of participants and school 

children) and general public 
Data collection 20 Semi-structured interviews 

170 Questionnaires  
Data analysis Thematic analysis - NVivo 

Quantitative analysis – SPSS and Excel 
Mixed-methods 

features 

 

Reason for mixing 
methods 

Need to relate quantitative measures of knowledge and perceptions with 
qualitative descriptions in order to develop a more comprehensive 
picture 

Priority of the strands Equal 
Timing of the strands Concurrent  
Primary points of 
mixing (point of 
interface) 

Data analysis and interpretation 

Mixing of the strands Theoretical framework: gathered both types of data within a Pacific 
research methodology  
Merge: can convert open qualitative answers into quantitative data 
Interpretation: Discussed how comparisons across two data sets provide 
a better understanding of hearing health status and perceptions in Niue   

Mixed-methods design  
Mixed-methods design 
type 

Convergent 

Notation QUAL + QUANT = Pacific ear and hearing health model development 
  

Original template adapted from Cresswell and Clark, 2011, pg 139 
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 Principles of the Study 

Pacific cultural values and beliefs underpin the study, which are shown in Figure 18.  These 

values need to be realised and respected when undertaking research with Pacific peoples and 

communities.  Research needs to have the involvement of Pacific peoples and contribute to 

Pacific knowledge in regards to research capabilities and ownership.256   

 

Figure 18 Pacific values and beliefs which form the basis to the research 

: Adapted from The University of Otago Pacific Research Protocol 2011256 

 

Maximising benefits to humans: Regular communication, both in person and through email, 

was ensured to involve Niuean health and education counterparts.  All questionnaires were 
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translated into Vagahau Niuean to ensure relevance to the Niuean community who prefer to 

communicate in their indigenous language. 

Relationships: The relationship between the principal researcher/s and the Pacific community 

was facilitated more than two years before data collection to ensure relevance and 

appropriateness of the research approach.  The cultivation and maintenance of the 

relationship between the Auckland-based researcher and Niuean-based health and education 

counterparts was ensured through regular contact. 

Respect: Respectful and appropriate language was always used, and humility was maintained 

throughout the research project.  Respect was also shown by the researcher providing drink 

and food such as morning tea for Niuean colleagues during meetings and planning sessions.  

Food hampers were given to Niuean Public Health colleagues at the conclusion of the data 

collection phase. 

Cultural competency: The author is a Tongan-New Zealander who has lived-experience as a 

Pacific person.  The author has a strong awareness of her cultural beliefs and had regularly 

reflected on her Pacific heritage throughout her lifetime.  Having this strong awareness of her 

Pacific heritage strengthens her understanding of how these influence her interaction with 

others.  The author worked hard to build her cultural knowledge of Niue, communicated 

regularly with her co-supervisor who is of Niuean descent, and ensured that all questionnaires 

and research documentation given to participants were available in both Vagahau Niuean and 

English.   

Meaningful engagement: Meaningful engagement between researchers and research 

participants required developing, maintaining and sustaining relationships that involved 

mutual trust.256  In Pacific cultures, face-to-face consultation is critical to establish meaningful 

relationships.  Although the author was not living in Niue during the period of the research 

project, every effort was made to facilitate face-to-face contact with the Pacific research 

community and Niuean colleagues.  Two visits to Niue prior to data collection facilitated 

collegiality with research colleagues.  Having a co-supervisor of Niuean descent further 

facilitated the strengthening of meaningful engagement.  Preliminary findings of the study 

were presented online via Zoom to Niuean colleagues in August of 2019, prior to official 

presentation of the study and results of the study at the Pasifika Medical Association 
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conference in Niue, September 2019.  A summary of community engagement processes is 

presented in Table 8. 

Table 8 Summary of the community engagement processes 

Time Community engagement process 

Auckland: February-March 2016:  Meeting and engagement with CMDHB Pacific 
Development Manager regarding project proposal 

Niue: April – September 2016 
 

Primary School and High School studies on prevalence 
of hearing loss and otitis media conducted.  Assisted in 
data collection.  Initial working relationship with Niue 
public health team formed. 

Fiji September 2016 Research proposal presented to the Pacific research 
community during the Pacific Health Research 
Symposium, Suva, 2016.  Initial pilot conducted on 
questionnaire with participants. 

Niue: January 2016 – March 2017 Proposal development with assistance from Niue 
public health team 

Niue: May-July 2017 Piloting phase of the questionnaire with Niue 
Niue: June-August 2017 Ethics approvals for the entire study was sought and 

approved by The University of Auckland Human Ethics 
Committee, Niue Hospital and Niue Education 
Department.  Face-to-Face meetings were conducted 
in Niue with the Minister of Health, the Director 
General of Social Services, Director of Health and The 
Head of Public Health.  Planning sessions were 
conducted with The Head of Public Health to review 
the data collection procedure for September data 
collection.  

Auckland: June-August 2017 Translations completed by New Zealand-based Niuean 
translator and cross-checked by Niue public health and 
education contacts 

Niue: August 2017 Meeting in Niue with the Director of Health and Public 
health team re: logistics of data collection 

Niue: September 2017 Three-week data collection process 
Ear and hearing health screening training conducted 
with nurses and members of the public health team 
based at Niue Foou Hospital 
Community hearing health screening conducted by 
local screeners and assistance provided 

Auckland & Niue: August 2019 Zoom presentation to Niuean colleagues to present 
preliminary findings of study and to receive feedback 
regarding Lili Hearing Health model.  Slides provided 
for feedback. 

Niue: September 2019 Findings disseminated to participants and Niuean 
colleagues during the Pasifika Medical Association 
Conference in Niue.  Feedback and alterations received 
on the findings and the Lili Hearing Health Model. 
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Capacity building: A key aspect of the project, capacity building, was evident through the 

development of the Niuean ear and hearing screening service, training for hospital worker and 

running, and mentoring Niuean health workers during the community ear and hearing health 

week.  Ear and hearing health training with local nurses and the public health team (Figure 19) 

was conducted between 11th -13th September 2017 in Niue. 

Figure 19 Practical session –Otoscopy (a) and Audiometry (b)4 

Source: Elizabeth Holt 2017 

 A range of topics were presented during the training session (Table 9). 

Table 9 Ear and Hearing Health Training Topics 

Topic Details covered 

Pre training Quiz Adapted from WHO ear and hearing care training manual – 
Intermediate level 

Anatomy Parts of the ear, pathway of sound, the outer ear, ear-canal 
Pathology Pathology - outer ear, the middle ear, eustachian tube, function 

of the middle ear. 
Pathology – OM, COM, OME 
Pathology – inner ear, pathway of sound, hearing loss, hearing 
loss types, impact of hearing loss, causes of congenital hearing 
loss, causes of hearing loss after birth, listening strategies 

Prevention  Preventing hearing loss, looking after our ears, symptoms of an 
ear infection in children, making a dry mop and wick 

B4 School Check 
Screening Protocol 

Based on New Zealand Ministry of Health National Vision and 
Hearing Screening Protocols 2014 
Daily checks and pre-testing (biological checks and ambient 
noise levels) 

                                                        

4 Permission granted from Niue Public Health Team and Health workers to use their image in thesis 
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Otoscopy (Procedure, Pass and Refer protocols) 
Tympanometry (Procedure, Contraindications, Pass and Refer 
protocols) 
Pure Tone Audiometry (Pathway 1: Initial screening audiometry 
or re-screening; Pathway 2: Screening audiometry) 
Procedure, Pass and Refer protocols) 
Referral Guidelines 

Adult Hearing Testing 
Protocol 

Daily checks and pre-testing (biological checks and ambient 
noise levels) 
Otoscopy (Procedure, Pass and Refer protocols) 
Tympanometry (Procedure, Contraindications, Pass and Refer 
protocols) 
Pure Tone Audiometry (Procedure, Pass and Refer protocols) 
Referral Guidelines 

National Vision and 
Hearing Screening 
Protocols (2014) 

Explained and reviewed 

Practical: Otoscopy Practical session using otoscopes and practising correct 
technique with fellow participants 

Practical: Tympanometry Practical session; practising correct technique with fellow 
participants 

Practical: Pure Tone 
Audiometry 

Practical session; practising correct technique with fellow 
participants 

Post training quiz Adapted from WHO ear and hearing care training manual – 
Intermediate level 

Training evaluation form Completed by participants in order to inform future training 
sessions 

 

Following the ear and hearing health training, secondary prevention strategies such as ear 

examinations (otoscopy) and hearing screening (tympanometry and screening audiometry) are 

now provided by the public health team at Niue Foou Hospital.  Screening has been integrated 

into the B4school checks where all children aged 4-years get their ears checked and hearing 

screened before they start school the following year.  Newborn hearing tests are not yet 

available within the service, however, the local team have expressed an interest in developing 

this service.  The ear and hearing screening service follows the New Zealand screening 

guidelines.  The team can also provide ear and hearing screening for school-aged children and 

adults.  Basic medical assessment and intervention for ear disease is provided by the local 

medical officers.  As part of the new service developed during this study, Niue Foou Hospital 

approved the purchase of two new otoscopes and paediatric and adult speculae, two new 

tympanometers and two screening audiometers with headphones in 2017.  Paediatric ear 

suctioning equipment was also purchased in order to more easily and safely remove ear-wax. 
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Reciprocity: Following the ear and hearing health training with Niuean health workers, a 

community hearing health week was run by the Public Health team and overseen by the 

research team (Figure 20).  Fifty-one members of the general public attended the community 

hearing health week to get their ear health checked. 

 

Figure 20 Niue Public Health Team conducting ear and hearing tests during Community Hearing 

Health week 

Source: Elizabeth Holt 20175 

The study and community hearing health week were advertised both on Niuean television and 

local radio station Radio Sunshine most days during the three weeks of data collection and 

training.   

Utility: Niuean colleagues acknowledged the importance of the ear and hearing health of their 

community.  They were very keen to develop an ear and hearing screening service, as well as 

run a community ear and hearing health screening week during the time of data collection in 

order for the hearing screeners to be able to practise their new skills under the supervision of 

the research team.  Findings of the research were written in a way that ensured that the Niue 

health service could benefit and utilise the findings in a valuable way.  Research into OM and 

                                                        

5 Permission granted from Niue Public Health team to use their image in thesis 
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hearing loss has been acknowledged as a Pacific priority issue within the Regional Pacific ENT-

A Strategy.218  

Rights: All ethical approvals were gained, and ethical procedures followed.  Written informed 

consent was obtained from all participants prior to inclusion in the study. 

Balance:  The researcher was highly aware of the potential for an inequitable balance of power 

between researcher and the researched, and it was ensured that there was an appropriate 

level of reciprocity and balance in relationships by communicating regularly face-to-face and 

with adequate time and explanation of research procedures. 

Protection: The best efforts were made to acknowledge the source of knowledge and 

worldviews of the participants.  A key aspect of the research project was the Niuean Lili Ear 

and Hearing Health Model which required ongoing consultation with Niuean advisors 

regarding its relevance, appropriateness and applicability. 

Participation: The involvement of Pacific peoples at all levels of the research process including 

project consultation, supervision, data collection, dissemination, and Lili Health Model 

consultation.  

Figure 21 shows the various levels of involvement of Pacific peoples in Pacific research as 

outlined by The Health Research Council of New Zealand.257  The bullet points in Figure 21 

which are highlighted in bold are the key points that relate to this current research project.  It 

demonstrates how the views and values of Pacific, and specifically Niuean stakeholders have 

been incorporated into the study design and analysis. 
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Figure 21 Indicators of Pacific Relevance, Pacific Partnership and Pacific Governance: Adapted from 

The Health Research Council of New Zealand, Guidelines on Pacific Health Research, 2005257 

 Summary 

Complex public health challenges and inequities in ear and hearing health outcomes between 

LMICs and high-income countries calls for change in standard research approaches.  Public 

health research founded on an ecological methodology present an understanding of disease 

and health framed within the context of political, physical and spiritual dimensions of the 

individual and communities.  Influential theoretical frameworks in this research project are 

Bronfenbrenner’s Ecological Systems Theory of Development, the Ecosocial Theory of Disease 

Distribution by Krieger, and Pacific Models of Health.  Mixed-methods research, using 

concurrent qualitative and quantitative methods, provide considerable opportunity to 

progress research in this area.  As a result, this hypothesis-generating approach allows for the 

development of new theory and research questions to emerge.  The new Niue ear and hearing 

service was developed as part of the current study and provides B4 school screening for all 

Niuean four-year olds and assessment of simple ear cases for the general population.  This 

study is based on Pacific principles and values such as reciprocity, capacity building and 

meaningful engagement between researcher and community.   

•Some pacific participants

•Pacific priority issue

•Consultation with Pacific peoples

•Pacific population and/or pacific 
data sets

Relevance

•Pacific researchers on the research 
team

•Training opportunities for junior 
pacific researchers

•Pacific dissemination

•Formal training opportunities to 
build Pacific research capacity

Partnership •Pacific population focus

•Pacific data analysis
•Targeted Pacific dissemination

•Pacific-led research team

•Pacific research paradigms

•Pacific outcomes

•Pacific ownership

Governance
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 Aims and Rationale of the Thesis 

In review, the aim of the thesis is to address the need for a Pacific-centric approach to 

understand ear and hearing health in the Pacific using Niue as a study environment, and to 

inform the development of a Pacific framework for ear and hearing health. 

Three methods of data collection were used in order to gather information to understand ear 

and hearing health and service provision within a unique setting.  Each deal with an important 

component in order to explain ear health status, attitudes and knowledge and service 

utilisation.  The three methods of data collection used during this mixed-methods study are  

1. Population-based study: Ear and Hearing Health Study 

The purpose of the population-based study was to advance the understanding of the status of 

ear and hearing health of children in Niue aged 5-and-under. 

2. Qualitative Interviews 

Based on the Pacific method of Talanoa, conducting interviews with community members will 

allow an insight into the worldviews of Niuean peoples regarding ear and hearing health. 

3. Bilingual Survey 

The purpose of the survey was to further understand community perceptions and knowledge 

of ear and hearing health.  A bilingual questionnaire allows for greater reach into the Niuean 

community and to include members of the community not able to participate in the qualitative 

interviews.  A written questionnaire was also appropriate for those people who wanted to 

express views that they would not be comfortable expressing within a one-on-one- interview. 

 

The methods, results and discussion of the three streams of data collection will now be 

presented within the next three chapters. 
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POPULATION-BASED STUDY: METHOD, RESULTS AND 

DISCUSSION 

 Overview 

This chapter details the population-based study on ear and hearing health, which was 

undertaken to characterise the nature and extent of hearing loss and ear disease in the 

population sample.  The method section describes the procedures conducted such as the 

sampling strategy, testing procedures, and data analysis methods.  The results of this study will 

be presented in detail and this will be followed by a discussion that critically analyses the 

results with respect to current literature.  

 Objectives 

The purpose of the population-based study was to understand the characteristics and status 

of ear and hearing health of Niuean children aged 5-years-and-under, using standardised 

screening tests for ear health and hearing.  We assessed the point prevalence of hearing loss 

and OM within this population.  Examining other ear conditions such as outer canal obstruction 

with wax and foreign bodies were of interest as these conditions can also result in hearing loss 

in children.  Gathering socio-demographic and environmental data of a child participant and 

their parent will allow for the valuable analysis of risk factors which lead to ear disease and 

hearing loss within this population.  While this study was not based on any prior assumptions 

about the prevalence rates in Niue, global estimates, small population-based studies within 

PICTs and Pacific populations in New Zealand, and anecdotal evidence indicate a high 

prevalence of ear disease and hearing loss amongst pacific populations.17,21,22,42,46,258  The 

approach was not based on prior assumptions of the nature and utility of health services. 
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 Aims 

The aims of the population-based study were to answer the following questions: 

• What is the ear and hearing status of children aged 5-years-and-under in Niue?  

• What are the risk factors for otitis media and hearing loss for this age group? 

 Research Process 

A significant amount of logistical planning prior to data collection was required to prepare for 

data collection.  Good working relationships had been established between the author and the 

Niue Public Health team in 2016, during an ear and hearing health study of Niuean primary and 

high school children.  Extensive and regular communication via email with Niue Public Health 

over 2016 and 2017 ensured that logistical requirements for this study would be met on time, 

such as ethical approvals.  Pre-testing of the equipment and piloting of the questionnaire were 

conducted during the first half of 2017.  Protocols were developed for the author and research 

assistants (the Niuean Public Health team members) to ensure that each team member could 

answer any participant queries about the questionnaire consistently and accurately.  A visit to 

Niue between 2nd-5th August 2017 was arranged to meet with the Director of Health, Director 

General of Social Services, Director of the Hospital and the Head of the Niue Public health team 

in person, to set up the testing rooms and to make the necessary logistical arrangements prior 

to the data collection the following month.  This study was conducted in coordination with the 

annual Counties Manukau District Health Board (CMDHB) ENT-A clinic visit to Niue in October 

2017 to ensure the children identified for follow-up were seen promptly after screening. 

 Method 

5.5.1 Ethical Considerations 

Ethical approval for the entire study was granted by The University of Auckland Human 

Participants Ethics Committee on the 4th May 2017 (Appendix A & Appendix B).  Ethical 
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approval was obtained by the Niue Minister of Education (Appendix C) on the 7th August 2017 

and the Niue Minister of Health (Appendix D) on the 22nd August 2017.  

Use of healthcare resources: In order to mitigate the potential impact on healthcare resources, 

the researchers were in contact with a wider network of clinicians such as ear nurses and ENT 

specialists, who were able to provide appropriate guidance to manage any adverse 

consequences or physical or psychological risks.  Any cases that required further referral 

onwards to local specialised care such as a medical officer, ENT or paediatric clinics, was done 

so in accordance with clinical pathways indicators.   

Confidentiality and use of results: All data were de-identified and stored confidentially, only 

accessible to the researcher. Participants were not specifically named at any time during the 

research.  The identity of the participants would not be disclosed in research reports or 

publications.  Should the participant have required further medical management, their details 

were included in the referral to Niue Foou Hospital medical staff.  

5.5.2 Questionnaire Development 

The results from the in-depth literature review formed the basis of the questionnaire.  Previous 

questionnaires on OM, hearing loss and risk factors were examined.  The draft questionnaires 

went through several iterations following review by supervisors, advisors and biostatisticians 

prior to being piloted.  It was first piloted in The Republic of Fiji amongst health-care 

professionals and academics. The questionnaire was then presented to Pacific academics and 

Pacific health professionals during the 2016 Pacific Island Research Symposium in Suva, Fiji.  

The amended version was then pre-tested amongst Pacific Health students and academics at 

The University of Auckland.  Finally, the questionnaire was pre-tested amongst health 

colleagues in Niue prior to data collection to ensure that the length of the questionnaire was 

feasible and that the sequencing of the questions was appropriate.  Three version control 

tables were maintained during the questionnaire development phases in order to accurately 

track the different versions of the questionnaire.  These tables recorded the date, version 

number, modifications made and date of modification. 
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5.5.3 Sampling Strategy 

5.5.3.1 Participant recruitment 

Participants were recruited through Niue Public Health and their health records.  Niue Public 

Health made the initial contact and disseminated information about the study to all parents 

and guardians of potential participants.  A participant information sheet (PIS) was provided if 

the parent/guardian indicated their interest in the study.  

5.5.3.2 Inclusion criteria 

All children 5-years-of-age and under were eligible to be included in the study under the 

consent of their parent/guardian.  

5.5.3.3 Test Environment 

The ear and hearing screening tests were conducted in a private clinic room in the Niue Foou 

Hospital during weekdays (Figure 22).  Three testing stations were set up within the clinic.  The 

otoscopy/video otoscopy station (Figure 22) had two manual otoscopes, the video otoscope 

and spare specula.  The tympanometry station (Figure 23) was located near the centre of the 

clinic and had two tympanometers, associated consumables and disinfection materials.  The 

pure tone audiometry and otoacoustic emission (OAE) station (Figure 23) was located to the 

side of the clinic in a separate alcove and had the audiometer, OAE machine and associated 

consumables.  Signs were placed at the entrance of the hospital and outside the testing room 

encouraging people to keep noise to a minimum during testing times.  At least three chairs 

were available for the tester, child and family members to be seated.  
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Figure 22 Testing room (a) and Otoscopy and Video Otoscopy station (b) 

 

 

Figure 23 Tympanometry station (c) and Pure tone audiometry and OAE station set up (d) 
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5.5.4 Ambient Noise Levels 

To keep ambient noise to a minimum, pure tone audiometry and OAEs were conducted in a 

small testing room within the larger clinical room (Figure 23); participants were asked to keep 

their voices down when waiting in the waiting room; circumaural noise-excluding transducers 

were used; the testing was paused during brief loud noises and windows were closed during 

screening.  Conducting audiometry testing in the absence of sound-treated facilities is one of 

the greatest challenges of working in the field.  The New Zealand Ministry of Health National 

Vision and Hearing Screening Protocol (2014) recommends testing at an ambient noise level 

below 40 dB(A) for valid results.259  Ambient noise levels were measured in each clinic room 

by the tester immediately prior to, or after, performing pure tone audiometry using a Compact 

Digital Sound Level Meter set to A weighting.  The average (mean) noise levels during the 

testing within the small testing room was 48.05 dBA which exceeded this level (Figure 24).   

 
Figure 24 Histogram of the distribution of the noise level during testing 

However, using circumaural headphones would have provided a good level of attenuation 

across all frequencies. (Table 10).   
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Table 10 Attenuation provided by Amplivox Audiocups 

Frequency Attenuation (dB) Standard Deviation (dB) 

500 24 8 
1000 30 8 
2000 39 7 
4000 44 8 

Adapted from Amplivox, 2015260 

 

This was also reflected in the findings that there was no obvious increase in hearing levels 

across all frequencies as noise levels increased (Figure 25) indicating that hearing levels were 

not adversely affected by ambient noise. 

 

Figure 25 Scattergram of hearing level and noise level 

5.5.5 Testing Procedures 

5.5.5.1 Research team 

The Audiology procedures were conducted by two testers, the PhD Candidate and an 

Audiologist trained at The University of Auckland.  The PhD Candidate had attended paediatric 
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audiology lectures with Master of Audiology students in 2016 and received one-to-one training 

in otoscopy, tympanometry, audiometry screening and OAEs arranged with the Section of 

Audiology, The University of Auckland.  The clinical director of the Master of Audiology 

programme provided guidance around clinical procedures for the study.  Both testers had 

worked together in 2016 during a primary and high school screening study in Niue.  Two public 

health workers took on an administrative role during the study and were involved in 

participant recruitment, organising the time for parents and their children to attend the 

testing, arranging the completion of the correct paperwork, and organising follow-up referrals. 

5.5.5.2 Testing system 

On arrival to the clinic the parents were given documentation (offered in both English and 

Vagahau Niuean) to read.  These included a parental PIS (Appendix E, Appendix F) and child 

PIS (Appendix G, Error! Reference source not found.), parental (Appendix I, Error! Reference 

source not found.) and child test consent form (CF) (Error! Reference source not found., 

Appendix L), and parental questionnaire (Error! Reference source not found., Appendix N) to 

read and complete.  Child participants of a developmental- appropriate age were given a PIS 

in simple English and Vagahau to read explaining the purpose of the study and what to expect 

from the testing.  When it was time for their child to be tested, the parent either handed the 

completed questionnaire to the tester or took it home to be completed and returned to the 

hospital as soon as was most convenient.  The parents also answered demographic questions 

pertaining to the child, such as vaccinations received, allergies and upper respiratory tract 

conditions, which was recorded on the clinical assessment form (Appendix O). 

As this was an entire-population epidemiological study, no intervention was conducted until 

the battery of age-appropriate tests was completed.  For example, if occluding ear-wax was 

found on otoscopy, the wax was not removed and the remaining tests (such as tympanometry, 

screening audiometry and OAEs) were conducted in order to accurately assess prevalence of 

hearing loss within the population.  After the tests had been completed, those who had 

occluded ear-wax had the wax removal attempted and then were referred back to the research 

team to have their ear and hearing tests re-done.  The majority of these children were lost to 

follow-up and therefore the original data were included in the analysis. 
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The outcome of the testing was written on the assessment form and at the end of the day the 

referrals were noted by the public health team for follow-up.  The public health workers at 

Niue Foou Hospital organised the follow-up of referrals to the hospital either by the Public 

Health team, for further audiological testing, to be reviewed by the medical officer, or to be 

referred to the CMDHB team for review during their clinic visit in October 2017. 

5.5.5.3 Testing methods 

All equipment had been calibrated to meet ISO standards by ECS Ltd in Greenlane, Auckland, 

NZ.  Each morning prior to the start of testing, daily biologic checks were performed on the 

audiometers and the tympanometers to verify that the equipment was in calibration.  This 

involved checking the equipment was in good use, checking the cords and the connection 

types, measuring the volume of the coupler with the tympanometer, listening to the 

audiometer at different dial settings through the headset and taking the OAE machine through 

a calibration test. 

A set of ear and hearing tests was required as the 0-5-year age group is diverse regarding their 

ability to participate and respond to the tests.  All babies, infants and children whose parents 

had consented to be included in the study underwent a combination of the following tests: 

Otoscopy: a general visual inspection of the external ear-canal and tympanic membrane for 

obvious signs of disease, malformations, or blockage from atresia, stenosis, foreign bodies, 

cerumen, or other debris.261  Otoscopy was conducted using a Heine mini3000 otoscope.  A 

video otoscope was attempted on all the participants to gain a picture of the tympanic 

membrane.  The images of the tympanic membranes were sent to an Ear, Nose and Throat 

consultant surgeon Dr Melanie Souter in Christchurch, New Zealand for visual inspection and 

diagnostic purposes and confirmation of the categorisation of the state of the ear-drum and 

canal. 

Tympanometry: is a standard clinical measure of middle ear function where the level of air 

pressure in the ear-canal is briefly changed261 and a soft tone presented briefly to test eardrum 

mobility and measure middle ear pressure.  Tympanometry was conducted using either an 

Interacoustics MT10 Tympanometer or Amplivox Otowave 102 Intermittance meter.  Each 

child’s tympanogram was classified as A, As, Ad, Blow, Bhigh, or C according to the Liden-Jerger 
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classification.262  Tympanometry was contraindicated in cases of aural discharge or broken or 

inflamed skin in the external auditory canal. 

 

Table 11 Tympanometer category definitions  

Type A (normal) Normal middle ear: ECV >0.2cm³, Peak >0.1cm³,  

Peak pressure between +/- 100daPa 

Type B (flat, abnormal) OME: ECV >0.2cm³, Peak <0.2cm³,  

Peak pressure between +/- 100daPa 

Type C (abnormal, sig negative pressure) No OME: ECV >0.2cm³, Peak >0.1cm³, 

 Peak pressure very negative i.e < -100daPa 

Source: Onusko (2004), Russell (2003)262,263 

5.5.6 Tests of Hearing Level 

Hearing tests included pure tone air-conduction audiometry and otoacoustic emissions.  Tests 

provided information on the amount of hearing loss due to problems with the outer and 

middle ear which assisted with diagnosis, management and clinical reasoning for onwards 

referral to medical colleagues.  All hearing tests followed standardised clinical testing protocol 

and referral protocols. 

Pure Tone Audiometry (PTA): Pure tone audiometry was performed using either an 

Interacoustics AS608 or Amplivox 116 audiometer.  Amplivox Audiocups were used with 

headphones to provide attenuation of external sound.  PTA was only performed on children 

aged 2.5-years and above due to developmental appropriateness.   

Otoacoustic emissions (OAE): is a standard physiological clinical test of cochlear sensory cell 

health which is commonly conducted on young children and infants.  Distortion product 

otoacoustic emissions (DPOAEs) were conducted at the following nominal F2 frequencies: 1.5, 

2,3 and 4, 6 and 8 kHz.  The F2/F1 ratio is 1.2, with F1 and F2 levels of 65 and 55 dB SPL.  

Transient-evoked otoacoustic emissions (TEOAEs) were attempted if OAEs were not able to be 

attained.  A pass is if DPOAEs are present in at least three frequencies.  Table 12 outlines the 

DPOAE criterion. 
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Table 12 DPOAE criterion used for the study 

DPOAE Criterion UNHSEIP Recommendation 

SNR At least 6 dB 

Absolute response amplitude -5 dB or better 

Repeat testing if SNR at any frequency is less 
than 6 dB 

Amplitudes should agree within 5 dB 

Pass (present) DPOAEs are present in three frequencies out 
of 1.5 kHz, 2 kHz, 3 kHz and 4 kHz 

Source: Universal Newborn Hearing Screening and Early Intervention Programme (UNHSEIP) Diagnostic 

and Amplification protocols.264   

 Outcomes 

Outcome 

Audiometry Tympanometry Pass Refer  
Child responds to all tones at 
screening levels bilaterally or 

has normal OAE 

Type A No 
further 
action 

 

Type B  B-hi: Refer to CMDHB ENT 

B-lo: Refer Niue ear screening team 6 weeks.  To 
refer to CMDHB ENT if fails at 6-week screen) 

Type C  Refer to Niue ear screening team 6 weeks 

< 9 months age  Refer to CMDHB Audiologist 

 Not able to test  Refer to Niue ear screening team 6 weeks 

Child responds to one or more 
tones above screening level  

Any type  Refer to Niue ear screening team 6 weeks  

Child unwilling or unable to 
participate or OAE not present 

in at least three frequencies 

Any type  Refer to CMDHB Audiologist  

Otoscopy 
 

Wax, foreign bodies & 
discharging ear  

Refer to medical team in Niue Foou Hospital. 
Niue Public health team to refer to UoA 
team for re-screen if condition has resolved 
prior to end of data collection period OR 
Niue ear screening team if cleared after data 
collection period. 
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5.6.1 Diagnostic criteria for Otitis Media and Hearing Loss 

5.6.1.1 Otoscopy and Tympanometry  

The American Academy of Otolaryngology - Head and Neck surgery Clinical Practice Guideline 

for OME265 strongly recommends the use of pneumatic otoscopy to diagnose OME in a child, 

particularly a child with otalgia, hearing loss or both.  However, pneumatic otoscopy requires 

an experienced user with specialist training and as there was no ENT specialist present to assist 

with data collection and diagnosis, performing pneumatic otoscopy for this study was not 

deemed feasible.   

Otoscopy alone has low sensitivity and specificity for OM diagnosis (both 61% for middle ear 

effusion) and its accuracy in diagnosis is dependent on the skill of the user.266  The sensitivity 

of otoscopy can increase to over 90% when used in conjunction with tympanometry.267 

Tympanometry is a simple and objective alternative of assessing TM mobility and middle ear 

function and has a similar sensitivity to pneumatic otoscopy (80-100%).268,269 Tympanometry 

is strongly recommended in children with suspected OME to improve diagnostic accuracy270 

and is an appropriate tool that can be used to confirm suspected OME, evaluate middle ear 

function, and monitor in an infant with a suspected hearing disorder.262,271,272 

The following case definitions were used to suspect OM. 

Table 13 Case Definitions for Otitis Media 

0 Normal A Normal otoscopy with no bulge, no hole, no pus, no 
retraction and pearly grey in colour with a type A 
tympanometry 

1 Normal B Abnormal appearance on otoscopy with retraction, 
white or scarred drum with type B tympanometry 

2 Normal C Normal otoscopy with no bulge, no hole, no pus with 
type C tympanometry 

3 Otitis media with effusion (OME) Type B tympanogram and/or air-fluid levels or bubbles 
present on otoscopy; the presence of fluid in the middle 
ear without signs of symptoms of acute ear infection 

4 Acute otitis media without perforation 
(AOM/wop) 

Moderate to marked bulging eardrum with no hole 

5 Chronic otitis media with effusion OME persisting for ≥3 months from the date of onset (if 
known) or from the date of diagnosis (if onset is 
unknown) 

6 Acute otitis media with perforation 
(AOM/wip) 

Moderate to marked bulging with acute discharge (<6 
weeks) through a pinhole perforation (< 5% hole) 
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7 Dry perforation Hole on otoscopy with no pus 
8 Chronic suppurative otitis media 

(CSOM) 
Persistent discharge of pus through a perforation in the 
eardrum which is greater than 5% and has been there 
for at least 6 weeks despite appropriate antibiotic 
treatment for AOM with perforation. 

9 Other  
99 Not determined  

Adapted from: Rosenfeld et al. (2016), Russell (2003)263,265 

5.6.1.2 Screening Audiometry and Otoacoustic Emissions (OAEs) 

Evidence supporting the use of pure-tone screening audiometry to detect hearing loss is mixed.  

The validity of screening pure-tone audiometry to detect a hearing loss and normal hearing is 

poor273,274 with one study measuring 50% sensitivity and 78% specificity.273  This contrasts with 

the findings of FitzZaland and colleagues which showed a high sensitivity and specificity (93% 

and 99%).275  Sensitivity and specificity of screening pure-tone audiometry testing is highly 

dependent on environmental noise, equipment calibration, testing procedures, tester 

competence, time requirements and patient behaviour.  Tympanometry used in conjunction 

with pure-tone audiometry is likely to better identify middle ear effusions as the cause of not 

passing a screening test, allowing for fewer false-positive referrals.276 

As with screening audiometry, the sensitivity and specificity of OAEs can be dependent on 

tester skill, environmental noise and the condition being evaluated, as it is unable to determine 

the location of the hearing loss without the use of tympanometry.  However, OAEs can be a 

practical and valid method of hearing screening in infants and children and provide an 

objective measure of hearing loss without requiring a behavioural response from the child.277–

279  In infants, transient OAE’s have a high sensitivity (97.1%) but low specificity (48.3%).  In the 

field, OAEs are useful in that they are fast to administer.280 

5.6.2 Referral Protocol 

Referrals were appropriately managed according to standard clinical protocols, which are 

based on the New Zealand Ministry of Health National Hearing and Vision Screening Protocol 

(2014).259  The testing was timed with the CMDHB clinical outreach visit to Niue the following 

month in October 2017, one month after testing, in order to provide appropriate and timely 

follow-up for children with hearing loss or treatable ear conditions identified from the 
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screening.  Simple cases such as earwax removal were referred to Niue Foou Hospital public 

health or medical staff.  Participants who had visible wax/foreign bodies or occluded ear-canals 

were re-screened once the obstruction had been removed.  The flowchart of ear and hearing 

test outcomes is presented in Figure 26. 

 
Figure 26 Flowchart of ear and hearing tests 
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5.6.3 Questionnaire  

The paper questionnaire was completed by all parents/ guardians of the participating children 

in order to provide information on OM and hearing loss risk factors, as well as parental 

knowledge, perceptions and attitudes towards hearing loss. The questionnaire was provided 

in English and Vagahau Niuean.  Assistance for parents was provided by the public health team 

members who are fluent in Vagahau Niuean and English, and who also had the Research 

Assistant protocol to guide answers to parental questions. 

 Data Collection 

5.7.1 Data Administration and Usage 

Results of the ear and hearing tests were recorded in the medical files of the participants.  

Hard-copy results of the ear and hearing tests were stored securely with the Niue Public Health 

Team.  Copies of the results were scanned, copied onto a USB and stored securely.  Parental 

questionnaires completed in hard copy form was stored securely and then transferred to a 

password-protected laptop.  Data collected will be kept at a secure location at the University 

of Auckland for a period of six years and destroyed afterwards.   

During data collection, data was stored securely on the University of Auckland’s cloud-based 

system “Seafile”, on a password-protected laptop and on an external hard drive.  Data will be 

used in subsequent research publications and presentations. A copy of the thesis will be 

provided to Niue Department of Health and Niue Department of Education, and a summary of 

results and recommendations were presented and disseminated to Niuean health authorities. 

The information may assist Niuean health authorities in the development of an ear and hearing 

health service to complement the visiting services. 

 Data Analysis 

Raw data was loaded onto an excel spreadsheet and cross- checked for any obvious errors or 

unusual outliers.  Prior to data analysis, the spreadsheet was cross-checked by university 

biostatisticians.  Quantitative statistical analyses were conducted on the data using the IBM 
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SPSS statistical software package.  Descriptive statistical methods were conducted on 

otoscopy, tympanometry, audiometry and otoacoustic emissions data prior to analytical data 

analysis.   

Non-parametric Mann-Whitney U pairwise comparisons was used to identify any statistical 

differences (p≤0.05) across variables within the tympanometry and screening audiometry 

data.  The Chi-squared test was used to identify any statistical differences (p≤0.05) between 

parental and child sociodemographic data against three binary child ear and hearing health 

outcomes: otoscopy (occluded wax in either or both ears), tympanometry (Blow present in 

either or both ears), and pure tone audiometry (>25dBA present in either or both ears) across 

three frequencies.  The Fisher’s Exact test was used on data where any n<5, which was 

common within the pure tone audiometry data.  Statistical significance was evaluated at the 

95% confidence level.   

The prevalence of type Blow tympanograms was determined, and the prevalence of hearing 

loss was calculated using WHO definition and classifications.  Prevalence values were 

expressed as percentages with 95% confidence intervals 

 Summary of Methods 

All ethical approvals were gained through The University of Auckland, Niue Health Department 

and Niue Education Department.  Questionnaire development was an iterative process 

involving several pilot phases with the Pacific research community, the academic community 

and Niue colleagues.  Participants were recruited through Niue Public Health and all children 

5-years-of-age and under were eligible to participate.  The clinical tests were conducted at 

Niue Foou Hospital in a private room.  Three stations were set up (otoscopy, tympanometry, 

and OAEs/Screening audiometry.  All audiology procedures were conducted by two testers.  A 

combination of four age appropriate audiological tests were conducted: otoscopy and video 

otoscopy, tympanometry, pure tone audiometry and OAEs.  Video otoscopy images were 

reviewed remotely by an ENT surgeon at a later date and diagnoses for each image was 

provided.  Due to video otoscope equipment issues, several images were blurry or obstructed 

which meant that diagnoses for all the participants could not be determined.  The referrals 

protocol was based on standard clinical protocols and timed with the CMDHB clinic outreach 
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visit to Niue the following month.  Results of the clinical tests were recorded in the medical 

files of the participants and hard copy results were stored securely with the Niue Public Health 

Team.  Quantitative statistical analyses were conducted on the data using the IBM SPSS 

statistical software package.  
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 Results 

5.10.1 Participant Demographics: Child Participants 

The number of participants tested were 164.  The total possible population of 5’s-and-under 

on the island during testing was 204 meaning that 80% of the eligible population was tested.  

One participant did not receive the full set of tests as he/she was too upset to complete the 

session.  Table 14 shows the demographic characteristics of participants in Stream A (5’s-and-

under) with respect to gender, age, village, ethnicity, past medical history and socio-

demographic characteristics. 

Table 14 Demographic characteristics: Child participants 

Child’s Gender n= 164 n (%) 
Male 83 (50.6) 
Female 81 (49.4) 
Child’s Age n (%) 
0 23 (14.0) 
1 25 (15.2) 
2 29 (17.7) 
3 26 (15.9) 
4 26 (15.9) 
5 33 (21.3) 
Village n (%) 
Alofi 47 (28.7) 
Avatele 18 (11.0) 
Hakupu 29 (17.7) 
Hikutavake 4 (2.4) 
Lakepa 8 (4.9) 
Liku 6 (3.7) 
Makefu 9 (5.5) 
Mutalau 9 (5.5) 
Tamakautoga 8 (4.9) 
Toi 1 (0.6) 
Tuapa 7 (4.3) 
Vaiea 17 (10.4) 
Ethnicity n (%) 

Niuean 145 (88.4) 
Samoan 12 (7.3) 
Tongan 10 (6.1) 
Tuvaluan 9 (5.5) 
Fijian 8 (4.9) 
Cook Island 6 (3.7) 
New Zealand 3 (1.8) 
Other  10 (6.1) 
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Pneumococcal vaccination received n (%) 
Yes 155 (95) 
No 5 (3) 
Don’t know 4 (2) 
Previous Grommet  
Yes 2 (1) 
No 155 (95) 
Don’t know 7 (4) 
Low birthweight (<2500gm)  
Yes 11 (6) 
No 114 (70) 
Don’t know 39 (24) 
Ever attended Niue ECE6  
Yes 54 (33) 
No 41 (25) 
Unknown 69 (142) 
Hours/week at ECE  
<5 hours 30 (57) 
6-10 hours 6 (11) 
11-15 hours 0 (0) 
16-20 hours 4 (8) 
>20 hours 13 (24) 
Allergies  
Yes 17 (10) 
No 81 (49) 
Unknown 66 (41) 
Breastfeeding first six months  
Exclusively breastfed 36 (22) 
Combination breastfeeding/bottle 49 (30) 
Never breastfed 11 (7) 
Unknown 68 (41) 
Location where child bathes/washes7  
Bath 65 (45) 
Shower 59 (41) 
Hosepipe 9 (6) 
Sea 12 (8) 
Shares a bed/bedroom  
Yes 93 (57) 
No 5 (3) 
Unknown 66 (40) 

 

                                                        

6 Early childhood education center 
7 Participants could tick more than one ethnicity 
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The village with the greatest number of participants was Alofi (28.7%), followed by Hakupu 

(17.7) and Avatele (11%) (Figure 27). 

 

Figure 27 Bar chart of age by home village 

 

 

Figure 28 Bar chart of age by gender 

The age range was 0-to 5-years-old with an even spread across the age ranges (Figure 28).  The 

gender spread was even at 50.6% male and 49.4% female.  Ethnicity totalled greater than 100% 
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as participants could claim more than one ethnicity.  Most participants were Niuean (88.4%) 

with the second most common Samoan (7.3%) and third Tongan (6.1%). 

5.10.2 Overall Testing Outcomes 

 

Figure 29 Flowchart showing the overall outcomes of clinical testing 

 

Seventy-one (43.3%) participants tested, passed with normal findings and did not require 

further investigation.  The remaining 93 participants (56.7%) were referred for follow-up 

(Figure 29).  Of those referrals, most participants (85%) were referred to the Niue Public Health 

screening service for a six-week follow-up because of C-(n=34)- and B-(n=29) type 

tympanograms, and for wax removal (n=36).  Thirty-seven percent of the referral participants 

were referred to the CMDHB Audiologist and 3% were referred for ENT review.  There were 

participants who were referred to multiple sites.  Twenty two percent (n=36) of all participants 

were referred for wax removal; 42% of these participants were referred for re-testing post wax 

removal. 
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Figure 30 Participants who have passed and been referred by age 

 

 

Figure 31 Participants who have passed and been referred by gender 

 

Pass and referral rates varied by age and gender (Figure 31). The highest pass rate was in 5-

year olds, where 57.1% of children in this age group passed (28.2% across all age groups).  The 

high number of under 1-year olds (82.6%) being referred was due to the fact that all 9-month 

olds and younger being referred for Audiology review by CMDHB, who had a 1000Hz probe 

tone available in their equipment for more accurate tympanometry recordings.  The next 
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highest percentage of referrals was in four-year olds, where 73.1% of the age category were 

referred.  61.5% (16 children) of three-year olds were also referred for further intervention.  

More males were referred than females. 

 Field Otoscopy Findings 

Findings from the field otoscopy testing are presented in Table 15. 

Table 15 Field otoscopy findings 

  Left Ear Right Ear Total 

Clear  94 91 185 

Wax  Soft yellow & non-
occluding 9 18 27 

 Soft yellow & occluding 8 6 14 

 Dark & non-occluding 2 1 3 

 Dark & occluding 20 17 37 

Tympanic 

membrane 

Visible 75 82 157 

 Partially visible 5 2 7 

 Not visible 25 29 54 

 Red/Pink 19 9 28 

 Middle ear effusion 0 1 1 

 Grommet 0 1 1 

 Tympanosclerosis 0 1 1 

 Dull 0 1 1 

Foreign body  1 0 1 

External ear 

abnormality  

Growth/Debris 0 2 2 

 

“Clear” was used to indicate no wax or ear-canal obstructions present.  No data was recorded 

when otoscopy was unable to be performed due to child behaviour. 



Chapter 5: Population-based study: Method, Results and Discussion 

104 

5.11.1 Video Otoscopy Verification of Field Otoscopy findings 

Video otoscopy was attempted on all participants.  The video otoscopy images were then sent 

to an ENT surgeon in Christchurch, New Zealand, who reviewed the images and provided a 

diagnostic assessment against the study’s diagnostic criteria.  Figure 32 presents a flowchart 

which compares video and field otoscopy findings. 

 

Figure 32 Flowchart of video and field otoscopy findings 

 

One-third (n=107; 33%) of video otoscopy images were discarded because of poor quality (i.e. 

blurry, absent or insufficient quality for the ENT surgeon to be able to provide a definitive 

comment).  Reasons for poor images were technical issues with the video otoscope (such as 

freezing of the image during the testing) or the child participant not being able to tolerate the 

procedure (e.g. wriggling, head turning, refusing).  The participants were able to better tolerate 

the field otoscopy procedure, possibly because of the smaller size of the field otoscope 

speculum and the procedure being quicker to conduct. 

In terms of the level of agreement between the video otoscopy and field otoscopy, only 18% 

(33/185) of field otoscopy reporting clear canals were able to be verified by video otoscopy as 

being clear canals.  There was greater agreement between reports of wax, with 47% (59/127) 
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of field otoscopy (soft yellow and dark occluding wax) images which were confirmed by video 

otoscopy (soft yellow and dark occluding wax) images.   

In the good quality video otoscopy images which had visible tympanic membranes, 39% (9/23) 

of images which were diagnosed with OME or AOM and also had a Blow tympanogram.  In the 

field otoscopy results, 7 ears presented with pink or red tympanic membranes as well as Blow 

tympanograms.  Only four images had OME/AOM on video otoscopy, pink/red tympanic 

membranes on field otoscopy and a Blow tympanogram on tympanometry testing. 

Due to the high percentage of video otoscopy images that were not of good enough quality to 

be used for diagnostic purposes and the low level of agreement between field otoscopy and 

video otoscopy images, video otoscopy images were not considered a reliable cross-check. The 

field otoscopy results were deemed more reliable and comparisons of tympanometry 

measures with ear-canal volume (see section 5.12) provided more confidence to use these 

field otoscopy outcomes from this point onwards. 

5.11.2 Field Otoscopy Outcomes 

Field otoscopy was performed on all participants (n=164).  270 ears presented with normal 

clear canals (82.3%) and 58 (17.7%) ears showed abnormal findings.  Fails refer only to those 

with canal obstruction, outer ear abnormalities, discharge (of which there were none) but not 

on eardrum appearance.  Thirty-nine children were referred for medical follow-up.  Of those 

referred, 51% (n=20 children) had bilateral findings and 49% (n=19 children) had unilateral 

findings.  Ninety-five per cent (36 children; 55 ears) of the referrals were cases defined as “Fail 

(wax)”. These were participants requiring intervention for excessive cerumen in the ear, such 

as impacted wax or wax obstructing visualisation of the tympanic membrane (Table 16).   

Table 16 Pass and fail outcomes from field otoscopy  

 Left Ear Right Ear Total 

Pass 137 133 270  

Fail (wax) 26 29 55 

Fail (foreign body) 1 0 1 

Fail (external ear abnormality) 0 2 2 

Total 164 164 328 
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The participants with excessive wax were referred to the public health nurses to attempt the 

removal of the cerumen (n=36).  Some cases required softening of the wax with coconut oil 

and they were advised to return to the hospital after three days.  Participants whose ear-wax 

had been successfully removed were referred to the screening team to undergo further pure-

tone audiology testing.  Unfortunately, most of participants (n=7) requiring re-screening due 

to failed initial pure-tone audiology results were lost to follow-up.  In cases where they did 

return to the hospital (n=2), wax removal proved difficult and there was insufficient time in the 

study to undergo re-screening.  These cases were subsequently reviewed by the Niue screening 

team at a later date however re-screening data for these two cases were not able to retrieved. 

Of the remaining cases, 1 participant was referred for a foreign body (1 ear, 0.2%) and two 

participants for an external ear abnormality (2 ears, 0.6%).  No other abnormalities or visual 

signs of active inflammation were observed in the sample. 

5.11.3 Field Otoscopy by Gender 

 

Figure 33 Otoscopic findings for gender category n(ears)=328 
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Figure 33 presents the otoscopic findings of total ears by gender.  More female ears passed 

(146 ears, 90.1 of females) than male ears (124 ears, 74.7% of males).  Sixteen female ears 

(9.9% of females) had “fail (wax)” outcomes compared to thirty-nine male ears (23.5% of 

males).  The two foreign bodies and one external ear abnormality cases were observed among 

male participants. 

5.11.4 Field Otoscopy by Age  

 

 

Figure 34 Otoscopic findings for age category n(ears)=328 (% of age group) 

82.1% of total ears passed otoscopy.  Most otoscopy fails were due to wax and the majority of 

the wax failures presented in four-year-olds (38.9%).  Only one foreign body was identified 

which was present in a five-year-old; 2 external ear abnormalities in total were found, one in 

a 3-year-old and one in a five-year-old (Figure 34). 
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5.11.5 Field Otoscopy by Village 

 

Figure 35 Otoscopy findings (pass/fail) by village n(ears)=328 (% of home village) 

 

Most of the fail (wax) outcomes came from the villages of Liku (33.3% of village outcomes), 

Mutalau (27.8% of village outcomes), Tamakautoga (25% of village outcomes) and Hakupu 

(22.4% of village outcomes). 

 Tympanometry8 

Tympanometry was attempted on all participants (n=164) regardless of otoscopy findings as 

no child met the exclusion criteria (broken/inflamed ear-canal skin and/or discharge).  A 

tympanogram was not obtained for 30 ears (9.1% of sample) due to failure to obtain a hermetic 

seal of the ear-canal, unwillingness of the participant to cooperate, or machine fault.  These 

                                                        

8Diagnostic definitions: 

Type A (normal): Normal middle ear: ECV >0.2cm³, Peak >0.1cm³, Peak pressure between +/- 100daPa 
Type B (flat, abnormal): OME: ECV >0.2cm³, Peak <0.2cm³, Peak pressure between +/- 100daPa 
Type C (abnormal, sig negative pressure): No OME: ECV >0.2cm³, Peak >0.1cm³, Peak pressure very negative i.e 
< -100daPa 
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ears have been excluded from all the analyses of the tympanometry findings.  The 

tympanometry data from 298 ears were used during the analysis.   

 

 

Figure 36 Tympanogram outcomes by ear 

 

One hundred and two participants (214 ears; 71.8%) were categorised as having normal middle 

ear function (type A, As or Ad).  197 were A, 13 were As and 4 were Ad.  Four As ears and 2 Ad 

ears had dark occluding wax; no As nor Ad ears had tympanosclerosis on otoscopy (Figure 36). 

Thirty-three participants (44 ears; 14.8%) were identified as having a unilateral or bilateral type 

C tympanogram reflecting negative middle ear pressure consistent with Eustachian tube 

dysfunction.   

Table 17 presents a summary of the point prevalence of all tympanograms by ears.  
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Table 17 Summary of point prevalence of all tympanograms by ears 

Tympanometry Type Point prevalence 

(%) 

Number of ears 

A 66.1% 197  
As  4.4% 13  
Ad 1.3% 4  
Blow 13.4% 40  

§ Blow without occluding wax 65% (8.7%) 26  
§ Blow with occluding wax 35% (4.7%) 14  
C 14.8% 44  

 

5.12.1 Middle ear pressure for C-tympanograms 

 

 

Figure 37 Boxplot of Middle Ear Pressure measurements for C-tympanograms 

 

The mean middle ear pressure for C-tympanograms (Figure 37) was -167.77 (SD = 54.30), a 

large negative mean which fits with the diagnostic definition used for the study of >-100daPa.   

There is large range which extends from -100daPa to -304daPa with percentiles at -207 (25th), 

-154 (50th) and -118 (75th).   
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5.12.2 Blow tympanograms with and without wax 

 

Figure 38 Blow tympanograms with and without wax 

 

Twenty-nine participants (40 ears, 13.4%) were classified with unilateral or bilateral type Blow 

tympanograms which is a low admittance with no peak.   Twenty-six ears had a Blow  and there 

was no wax present which indicates that these ears potentially had middle ear effusion or OME 

(Figure 38).  Within this group, 9 ears had pink/red tympanic membranes on field otoscopy.  

Fourteen ears had wax present so it was not possible to determine if these also had OME as a 

similar finding could be due to the wax occlusion.
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5.12.3 Ear canal volume by tympanogram type 

 

Figure 39 Boxplot of Ear-Canal Volume by Tympanometry Types 

 

Ear-canal volume (ECV, Figure 39) across the five tympanograms was A=0.71cm3, As=0.61cm3, 

Ad=0.83 cm3, Blow=0.48cm3 and C=0.69cm3.  ECV was lowest within the Blow tympanograms.  

Kolmogorov-Smirnov and Shapiro-Wilk tests of normality showed that ear-canal volume was 

not consistently normally distributed across tympanogram type.  Non-parametric Kruskal-

Wallis analyses revealed a significant difference in ear-canal volume across tympanogram 

types (H(4) = 59.15, p<.001).  Subsequent Mann-Whitney U pairwise comparisons showed 

significant differences between all other tympanogram types and Blow: type A (U=1110.00, 

p<.001), type As (U=116.50, p=.003), Ad (U=17.00, p=.009), and C (U=312.00, p<.001). 

Additionally, type A ear-canal volume was significantly different from As (U=802.00, p=.023).  

ECV figures could be greater in children younger than 12 months of age due to high compliance 

of the ear-canal when tested with a low-frequency probe tone.261  Proper interpretation of a 

type B result must consider the equivalent ear-canal volume which estimates the volume of air 

in front of the probe.  A normal ear-canal volume for children is between 0.3 and 0.9 cm3 and 

usually indicates OME when combined with a type B result.265 

As mentioned earlier, some (n=14) of the ears with Blow tympanograms had high levels of wax 

in the ear-canal making it difficult to see the tympanic membrane and exclude OME.  To 
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determine if the observations of Blow in these participants could be related to the wax, ear-

canal volume was compared for all ears with Blow tympanograms with and without wax (Figure 

40).  

 

Figure 40 Boxplot of Blow tympanograms with and without occluding wax 

 

Kolmogorov-Smirnov and Shapiro-Wilk tests of normality showed that ear-canal volume was 

not normally distributed in both occluded and non-occluded ears with Blow tympanograms. A 

non-parametric Mann-Whitney U pairwise comparison showed that the mean ECV of Blow 

tympanograms (without wax) =0.50cm3, is significantly higher than the mean ECV of Blow 

tympanograms (with wax) at 0.37cm3 (U=102.50, p=.022).  There is a large variation in ECV in 

those with occluded ears, so there is likely there will be some children who have a mixture of 

OME and obstruction in this group.  These data imply a reasonable level of correspondence 

between the failed otoscopy findings and tympanometry despite the lack of subsequent video 

otoscopy verification of canal occlusion.  This gives some confidence that the Blow with clear 

ear-canals reflect a middle ear pathology. 

No participants presented with a Bhigh tympanogram which would potentially represent a 

perforation of the tympanic membrane and would be indicated by a large ear-canal volume 

measurement.   
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5.12.4 Tympanometry by Gender  

 

Figure 41 Tympanometry type by gender 

 

There were no observable differences between genders.  There were similar numbers with 

normal-type tympanograms (112 male (34%), 102 female (31%), Blow tympanograms (16 male 

(5%), 24 female (7%) and type C (25 male (8%), 19 (6%) female).  More males presented with 

type A (108) than females (89).  All of the Ad tympanograms were present in females (2.8%; 9 

ears); Four As (male) and nine As (female) measurements were recorded (Figure 41) 
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5.12.5 Tympanometry by Age  

 

Figure 42 Tympanometry outcomes by age 

 

The proportion of participants with normal middle ear function was highest in the under 1-

year-olds9 (76%; 19 ears) followed by the 5-year-olds and 2-year-olds (17%; 49 ears and 64.8%; 

35 ears respectively).  The lowest proportion of children with normal middle ear function was 

in the 3-year-old age category (60.4%; 29 ears) and 4-year-olds (62.0%; 31 ears) followed by 1-

year-olds (63.8%; 30 ears) (Figure 42). 

Ad tympanograms were only present in 3-year-olds (4.2%; 2 ears) and 5-year-olds (2.9%; 2 

ears).  As tympanograms were present in the lower age group categories of 1-year-olds (8.5%; 

4 ears) and 2-year-olds (13%; 7 ears) as well as the 5-year-old age category (2.9%; 2 ears). 

                                                        

9 Tympanogram results should be interpreted with caution for the 12-month-olds and under category as testing 

was completed with a 260Hz probe tone.  Due to high ear-canal compliance in babies and infants under the age 

of 12 months, clinical guidelines recommend that this age group is tested with a 1000Hz tone270 which was not 

available with the equipment.  All children under 9 months of age were referred to the visitng CMDHB 

Audiologist for review who had a 1000Hz tone.   

 



Chapter 5: Population-based study: Method, Results and Discussion 

116 

Blow tympanograms were present across all age groups.  A quarter of babies under one year of 

age presented with Blow tympanograms (24%; 6 ears).  This was followed by 1, 4- and 3-year-

olds (17%; 8 ears, 16%; 8 ears and 14.6%; 7 ears respectively).  9.3% (5 ears) of 2-year-olds and 

8.6% (6 ears) of 5-year-olds presented with Blow tympanograms.  In the children considered to 

have non-occluding wax on field otoscopy, Blow tympanograms were only present in the <1 age 

group (2 ears) and 1-year age group (2 ears).  In the children with occluding wax, Blow 

tympanograms were present in greater amounts across most age groups and was present in 

the 2-year age group (1 ear), three-year-olds (5 ears), 4-year-olds (3 ears) and 5-year-olds (4 

ears).   

C-type tympanograms were also present across most age groups except for the babies under 

one-year-of-age.  The proportion of C-tympanograms increased with age, peaking at 4-years-

of-age.  The highest proportion of C tympanograms were in the 4-year age group (22%; 11 

ears), followed by 3-year-olds (20.8%; 10 ears) and five-year-olds (15.7%; 11 ears).  Excluding 

the 0-12-month-olds, the 1-year-old age group had the lowest number of C-tympanograms 

(10.6%; 5 ears) followed by 2-year-olds (13%; 7 ears). 

5.12.6 Tympanometry by Village  

 

Figure 43 Tympanometry type by village 
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The greatest proportion of those children with normal middle ear pressure was found in the 

villages of Hikutavake (87.5%; 7 ears), Tamakautoga (87.5%; 14 ears), Lakepa (84.6%; 11 ears) 

and Mutulau (77.8%; 14 ears).  The lowest proportion of type A tympanograms were found in 

Liku (30%; 3 ears) and Tuapa (42.9%).  Children presenting with Blow tympanograms were 

present in 8 villages: Alofi (9.8%; 8 ears), Avatele (24.2%; 8 ears), Hakupu (14.8%; 8 ears), 

Hikutavake (12.5%; 1 ear), Liku (20%; 2 ears), Tamakautoga (6.3%; 1 ear), Tuapa (21.4%; 3 ears) 

and Vaiea (31%; 9 ears) (Figure 43). 

Out of 276 ears, mean middle ear pressure was -48.97 daPa and mean admittance was 0.48cm3 

which are within normal limits respectively.   

 Estimates of Point Prevalence of OME 

The point prevalence (population prevalence) representing the proportion of participants with 

unilateral or bilateral Blow tympanograms with and without wax is presented below. 

Twenty-nine children in total presented with Blow tympanograms out of a total of 149 eligible 

participants. 

Point prevalence of Blow tympanogram (all) = 19.5% ± 0.0021 (mean% 1.96*SE); 95% CI 19.3-

19.7 

 

Out of the twenty-nine participants, ten presented with Blow tympanograms with ear-canal 

obstruction.  The denominator was kept the same within this calculation as the children could 

have had a mixture of both OME and ear-canal obstruction. 

Point prevalence of Blow tympanogram (with ear-canal obstruction) = 6.7% ± 0.0008 (mean% 

1.96*SE); 95% CI 6.6-6.8 

 

Nineteen participants presented with Blow tympanograms without ear-canal obstruction.   

Point prevalence of Blow tympanogram (without ear-canal obstruction) = 12.8% ± 0.0015 

(mean% 1.96*SE); 95% CI 12.7-12.9 
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The point prevalence (population) of Blow tympanogram without ear-canal obstruction, 

representing the population likely to have middle ear effusion, is 12.8%.  If the children who 

had been referred for wax removal due to occluded ears and re-screening were not lost to 

follow up, then those cases could result in a slightly higher point prevalence than the current 

figure if they were also confirmed Blow tympanograms.   

 Screening Audiometry 

Air conduction pure tone audiometry screening was attempted on all children 2.5-years and 

older, a total of 79 children.  Children went through a process of familiarisation and 

conditioning.  Given the ambient noise levels, participants were screened across the major 

speech frequencies for each ear at the following levels: 30dBHL for 500 Hz, 20 dBHL, for 

1000Hz, 2000 and 4000Hz.  If a child did not respond at the screening level, then thresholds 

were obtained.   

Assessment of average screening response levels by age (separate ears) revealed no 

observable difference between the age groups (Table 18) 
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Table 18 Average screening response levels (dBHL) for right and left ears 

 RIGHT EAR LEFT EAR 

Age 500 Hz 1000 Hz 2000 Hz 4000 Hz 500 Hz 1000 Hz 2000 Hz 400 Hz 

2 years 

(n=5) 

        

Mean 30.00 20.00 20.00 20.00 30.00 20.00 20.00 20.00 

SD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

95% CI 30.00-

30.00 

20.00-

20.00 

20.00-

20.00 

20.00-

20.00 

30.00-

30.00 

20.00-

20.00 

20.00-

20.00 

20.00-

20.00 

         

3 years 

(n=16) 

        

Mean 30.00 20.00 20.00 20.00 30.94 20.63 21.56 21.88 

SD 0.00 0.00 0.00 0.00 2.720 2.50 4.366 5.439 

95%CI 30.00-

30.00 

20.00-

20.00 

20.00-

20.00 

20.00-

20.00 

29.49-

32.39 

19.29-

21.96 

19.24-

23.89 

18.98-

24.77 

         

4 years 

(n=23) 

        

Mean 30.00 20.00 20.23 20.23 30.00 20.65 20.00 20.65 

SD 0.00 0.00 1.066 1.066 0.00 2.288 0.00 1.722 

95%CI 30.00-

30.00 

20.00-

20.00 

19.75-

20.70 

19.75-

20.70 

30.00-

30.00 

19.66-

21.64 

20.00-

20.00 

19.91-

21.40 

         

5 years 

(n=35) 

        

Mean 31.14 21.71 21.43 21.71 30.86 21.00 20.86 20.86 

SD 3.655 4.992 4.785 5.278 4.285 5.116 4.285 2.568 

95%CI 29.89-

32.40 

20.00-

23.43 

19.78-

23.07 

19.90-

23.53 

29.39-

32.22 

19.24-

22.76 

19.39-

22.33 

19.97-

21.74 
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5.14.1 Screening Audiometry by Age (separate ears) 

 

Figure 44 Mean screening audiogram by age (including 95% CI) separate ears 

The average screening audiogram in each ear across all children was very similar.  There was 

no significant age effect (p>0.05) (Figure 44). 
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5.14.2 Screening Audiometry by Age (ears combined) 

 

Figure 45 Mean screening audiogram by age (including 95% CI) all ears combined 

 

The mean screening audiogram by age (all ears combined) shows greater variance in 

outcomes in the higher thresholds within the 3-year old age group.  There was also greater 

variance across all frequencies within the five-year old age group in comparison to the 2-year 

old and 4-year old age group (Figure 45). 
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Figure 46 Screening audiometry Pass/Fail by Age 

 

Out of the 79 children who underwent screening audiometry, 82% passed (65 children, both 

ears achieved screening level)10.  Eighteen percent (14 children; 9 female, 5 male) failed 

screening audiometry at any frequency in either one or both ears (Figure 46) 

                                                        

10 20 or 25 dBHL.  Hearing loss criteria for this study was considered to be an average screening level >25dBHL.   
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5.14.3 Screening Audiometry by Frequency  

 

Figure 47 Mean screening audiogram by frequency (including 95% CI) separate ears 

 

In the mean screening audiogram by frequency (separate ears) responses within left ears 

have a higher variance in outcomes across all ages compared to right ear findings.  The five-

year old age group shows greater variance in mean screening audiogram than the other age 

groups (Figure 47). 
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5.14.4 Screening Audiometry by Gender 

 

Figure 48 Screening audiometry Pass Fail by Gender 

 

 There was no significant difference between pass/fail by gender (p=0.498, Chi squared test) 

(Figure 48). 

 

Table 19 Average screening response levels (dBHL) across all tympanometry types (n=155) 

n=ears Tymp Type 500 Hz(M) 1000 Hz(M) 2000 Hz(M) 4000 Hz(M) 

103 A 30.1 20.1 20.2 20.2 
2 As 30.0 20.0 20.0 25.0 
4 Ad 30.0 20.0 20.0 20.0 

14 Blow 34.3 26.8 25.0 25.4 
32 C 30.5 20.5 20.5 20.9 

 

A comparison of screening audiometry outcomes for all tympanometry types, regardless of 

otoscopy status, is presented in Table 19.   
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Non-parametric Mann-Whitney U pairwise comparisons showed there was a significant 

difference (p≤0.05) between Blow and A tympanograms, and Blow and C-tympanograms across 

the mean of all four frequencies.  There was also a significant difference between A- and As- 

tympanograms at 4000Hz (Table 20)  While there was no significant difference between Blow-

with As- and Ad- tympanograms, this is likely due to be as a result of the lack of statistical 

power in the sample due to the small numbers of participants with As and Ad tympanograms. 

 

Table 20 Statistical significance findings across different tympanogram types and mean screening 

audiometry outcomes 

Tymps A As Ad Blow C 

A  @4000 Hz (U=54.00, p=.001) - @500 Hz (U=526.00, p<.001) 
@1000 Hz (U=421.00, p<.001) 
@2000 Hz (U=532.00, p<.001) 
@4000 Hz (U=378.00, p<.001) 

- 

As   - - - 
Ad    - - 
Blow     @500 Hz (U=171.50, p=.032) 

@1000 Hz (U=138.50, p=.002) 
@2000 Hz (U=171.50, p=.032) 
@4000 Hz (U=129.50, p=.005) 

C      
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Figure 49 Average screening audiogram by tympanogram type 

 

On average, the participants with a Blow tympanogram (i.e. those with wax occlusion or middle 

ear effusion) findings were more likely to have lower average response levels than those with 

a C- or A-tympanogram (Figure 49).  

 

Table 21 Average screening response levels (dBHL) across all tympanogram types in Fail (wax) ears 

only (n=36) including Blow types (all and wax only). 

Tymp Type 500 Hz (M) 1000 Hz (M) 2000 Hz (M) 4000 Hz (M) 

A 30 20 20 20.6 
As 30 20 20 25 
Ad 30 20 20 20 
Blow (all) 34.62 27.31 25.38 25.38 

Blow (wax) 37.5 31.3 28.8 27.5 

C 30.6 20 20 20 
 

The average screening response levels in those groups across all tympanogram types is shown 

in Table 21.  The highest mean pure tone screening responses were present in the Blow (wax) 

group. 
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Table 22 Average screening response levels (dBHL) between different otoscopy findings and Blow 

tympanometry outcomes groups (n=79). 

n (ears) Fail (wax) Type Blow 500 Hz (M) 1000 Hz (M) 2000 Hz (M) 4000 Hz (M) 

26 No Yes 30 20.8 20 22 
14 Yes Yes 37.5 31.3 28.8 27.5 

 

Table 22 shows how different otoscopy outcomes and Blow tympanometry outcomes have 

affected average screening response levels.  Both Table 21 and Table 22 show that the highest 

pure tone screening levels were measured in ears with both a Blow tympanogram and excessive 

wax obscuring vision of the tympanic membrane.  Screening levels were most affected at 

1000Hz and 2000Hz.  Kolmogorov-Smirnov and Shapiro-Wilk tests of normality showed that 

hearing levels were not normally distributed in ears that passed and failed otoscopy with Blow 

tympanograms. Non-parametric Mann-Whitney U pairwise comparisons showed that the 

mean pure-tone thresholds at 500, 1000, and 2000Hz for Blow tympanograms (passed 

otoscopy) were not significantly different from the thresholds of those who failed otoscopy.  

However, these differences were trending towards significance (p=.052-.053) and would 

probably show stronger effects with more statistical power and a larger sample size (n=14 in 

current sample). 

 Point Prevalence of Hearing Loss 

The point prevalence of hearing loss amongst children 2.5 years-of-age and older was 

calculated using WHO definition and classifications.  The frequency of 500Hz was removed 

from the calculations and an average of 1000Hz, 2000Hz and 4000Hz was used.  This was done 

as 500Hz was screened at a higher level (30dBHL) than the other frequencies (20dBHL).  

Hearing loss was defined as an average threshold >25dBHL across three frequencies.  The WHO 

does not differentiate different thresholds between field testing and clinical testing.  

 

Point prevalence of hearing loss = 12.66% ± 0.0027 (mean% 1.96*SE); 95% CI 12.43 – 12.97 

 

Out of 79 children tested, ten met the criteria for hearing loss, with an average screening level 

>25dBHL.  There is 95% confidence that the true proportion of persons with hearing loss in the 
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population is between 12.43% and 12.97%.  All the participants presented with unilateral 

hearing loss.  Most of the unilateral hearing losses were mild (26-40dBHL) hearing losses (eight 

participants, 80%).  Two participants (20%) had moderate (41-60dBHL) hearing losses.  No 

participants presented with severe (61-80dBHL) or profound (³81dBHL) hearing losses.  

Hearing losses are only associated with type Blow tympanograms and wax occlusion, so it 

appears that there are no children with sensorineural hearing losses. 

 Distortion Product Otoacoustic Emissions 

Distortion product otoacoustic emissions (DPOAEs) were conducted at the following nominal 

F2 frequencies: 1.5, 2,3 and 4, 6 and 8 kHz.  The F2/F1 ratio is 1.2, with F1 and F2 levels set at 65 

and 55 dB SPL respectively.  Transient otoacoustic emissions (TEOAEs) were attempted if 

DPOAEs could not be measured.  Following UNHSEIP recommendations as presented earlier in 

the current chapter, DPOAE criterion was used and was a signal-to-noise ratio (SNR) of at least 

6 dB and absolute response amplitude (DPOAE) at -5 dB or better. A pass (DPOAE present) is 

achieved if DPOAEs are present in three frequencies out of 1.5 kHz, 2 kHz, 3 kHz and 4 kHz as 

outlined in the UNHSEIP National Policy and Quality Standards Guideline.264 

OAEs were attempted on all participants across all age groups.  While the testing criteria was 

that TEOAEs were attempted if OAEs were not able to be attained, TEOAEs were not able to 

be obtained on the failed OAEs for unknown reasons.  Based on the screening criteria, 118 

participants (245 ears) passed on SNR- 16 participants (23 ears) failed due to poor SNR (≤6dB) 

across at least three frequencies (Figure 51).  The remaining participants (n=30, 60 ears) did 

not get an SNR at all due to technical challenges or unwillingness to participate.   

131 participants passed DPOAEs (262 ears) while 17 participants (25 ears) failed DPOAEs as 

they did not achieve the screening criteria of -5dBSPL (Figure 52).  The remainder of the 

participants did not get a DPOAE at all due to technical challenges or unwillingness to 

participate.  8 ears failed both SNR and DPOAEs.   
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5.16.1 SNR by Age 

 

Figure 50 Scatterplot of mean SNR across all frequencies by age 

 

The scatterplot (Figure 50) shows the mean SNR across all frequencies by age within the 

participants who passed with an SNR ≥6dB.  On average, higher SNR readings were present in 

the younger age groups and diminished slightly in the older age groups.   

 

Figure 51 SNR pass/fail by age 
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The greatest number of SNR fail were within the 1-year olds age group (Figure 51).  There 

was no significant difference in the fail outcomes across the other age groups. 

 

 

Figure 52 DP pass/fail by age 

 

The proportion of children who failed the DPOAE screening based on the amplitude criteria 

was slightly greater in the older ages but there was no observable overall difference in fail 

outcomes within DPs across all age groups. 
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5.16.2 SNR by Ear 

 

Figure 53 Distortion Product Otoacoustic Emissions (SNR) by Ear 

 

Figure 53 shows the spread of data across all SNR frequencies.  Means across all outcomes 

were above the minimum pass criteria of 6dB. 

5.16.3 DPOAE by Ear 

 

Figure 54 Distortion Product Otoacoustic emissions by Ear 



Chapter 5: Population-based study: Method, Results and Discussion 

132 

 Figure 54 shows that across all DP frequencies, means across all outcomes were above the 

minimum pass criteria of -5dB. 

 

Table 23 Average response levels (kHz) between different tympanometry outcome groups and 

DPOAEs 

Tympanogram 

Type 
DP Criteria 

OAE SNR 

2kHz (M) 

OAE 

2kHz 

dBSPL 

(M) 

OAE SNR 

4 kHz 

(M) 

OAE 

4kHz 

dBSPL 

(M) 

OAE SNR 

8 kHz 

(M) 

OAE 

8kHz 

dBSPL 

(M) 

Type Blow 
None (All 

participants) 
2.03 
(n=3) 

-3.17 
(n=19) 

12.06 
(n=5) 

-3.81 
(n=23) 

6.35 
(n=2) 

-13.91 
(n=23) 

Type Blow	
 

Pass only 0 (n=0) 7.6 (n=2) 13.7 
(n=4) 6.4 (n=1) 11.50 

(n=1) 0 (n=0) 

Type C 
None (All 

participants) 
7.58 

(n=22) 
3.54 

(n=37) 
12.90 
(n=34) 

1.44 
(n=37) 

13.78 
(n=21) 

3.29 
(n=38) 

Type C Pass only 12.12 
(n=12) 

12.47 
(n=14) 

14.95 
(n=28) 

10.5 
(n=10) 

14.28 
(n=20) 

10.04 
(n=8) 

Type A, As, Ad 
None (All 

participants) 
12.66 

(n=188) 
11.00 

(n=208) 
14.33 

(n=201) 
6.82 

(n=208) 
13.44 

(n=166) 
8.56 

(n=108) 

Type A, As, Ad Pass only 14.41 
(n=153) 

14.29 
(n=166) 

16.47 
(n=184) 

11.13 
(n=120) 

17.20 
(n=146) 

11.55 
(n=63) 

 

The SNR and DPOAEs across three different frequencies and with different tympanometry type 

are shown in Table 23 .  The participants with Blow tympanograms recorded lower responses in 

comparison to those with C tympanograms or neither Blow or C, indicating a negative effect on 

the recording and on the amplitude of OAEs in these participants. In the participants who 

reached SNR≥6dB i.e. those who passed according to study criteria, SNR and DPOAEs were also 

affected by middle ear function (Blow tympanograms) and Eustachian tube function (C 

tympanograms).
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Table 24 Matrix of Audiometry Pass/Fail and DPOAE Pass/Fail 

  “Hearing” loss present “Hearing” loss absent 

  DPOAE Fail DPOAE Pass 

Hearing loss 

present 

Audiometry 

Fail 
n=5 n=8 

Hearing loss 

absent 

Audiometry 

Pass 
n=5 n=125 

 

A comparison was made between the audiometry (pass/fail) and the DPOAE outcomes 

(pass/fail) for those children 2.5-years-of-age and older, as shown in Table 24.  Since the DPOAE 

was the only measure for the children under 2.5-years of age, this may indicate the value of 

DPOAEs as a test for this age group.  Five ears (5 children) which failed audiometry also failed 

the DPOAE test and eight ears (6 children) which failed audiometry, passed the DPOAE test.  In 

contrast, of those who passed audiometry, five ears (4 children) failed the DPOAE test and 125 

ears (63 children) passed the DPOAE test.   

It was of interest to see if DPOAE tests could accurately predict the hearing loss as determined 

by audiometry as a standard test.  DPOAE had a sensitivity11 (true positive rate) of 0.62 and a 

specificity12 (true negative rate) of 0.96.  Thus, DPOAEs were very accurate in predicting normal 

hearing, but not particularly accurate in detecting the presence of hearing loss at the screening 

levels of >25dBHL across the three frequencies. 

 

                                                        

11 Sensitivity = the probability of a positive test given that the patient has the disease (i.e. hearing loss) 
12 Specificity= the probability of a negative test given that the patient is well (i.e. does not have hearing loss) 
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 Parental Demographics: Parental/Guardian Characteristics13 

Demographic measures: Household N=100 (n=%) 
Age (mean) 

Female 
Male 

 
35.8; Range 22-59 
38.9; Range 26-66 

Gender  

Female  
Male  

 
79 (79%) 
21 (21%) 

 

Most parental participants were female (79%), with a mean age of 35.8 (female) and 38.9 

(male).  

Parental/ Guardian measures were recorded which are presented in Table 25. 

Table 25 Sociodemographic characteristics of parents/ guardians 

Relationship with child N=100 (n=%) 

Mother  
Father  
Grandmother  
Grandfather  
Unknown 

69 (69%) 
19 (19%) 
9 (9%) 
2 (2%) 
1 (1%) 

Main caregiver n (%) 
Yes 
No 

99 (99%) 
1 (1%) 

Ethnicity14 n (%) 
Niuean 
Samoan 
Tongan 
New Zealand 
Tuvaluan 
Fijian 
Other 

83 (83%) 
9 (9%) 
6 (6%) 
6 (6%) 
5 (5%) 
3 (3%) 
5 (5%) 

Parent’s highest level of education n (%) 
Primary School 
Secondary School 
Tertiary – undergraduate 
Tertiary – postgraduate 
Other 

2 (2%) 
33 (33%) 
48 (48%) 
12 (12%) 
5 (5%) 

Occupation n (%) 
Employed 77 (77%) 

                                                        

13 This data is filtered parents appear only once, despite having more than one child participate in the study.   
14 Ethnicity data totals >100 as participants could claim more than one ethnicity 
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Domestic duties 
Unemployed 
Self-employed 
Retired 
Unknown 

11 (11%) 
6 (6%) 
3 (3%) 
2 (2%) 
1 (1%) 

 

Most of the parents were mothers (69%), Niuean ethnicity (83%), highly educated (60% having 

received a tertiary education) and employed (77%).   

Household income (mean) (n=61) $34,450 
People aged 15 and over in household 

(n=93) 

MEAN=3.15 people aged 15 and over 

1 
2 
3 
4 
5 
6 
7 

1(1.1%) 
38 (40.9%) 
24 (25.8%) 
14 (15.1%) 
11 (11.8%) 
2 (2.2%) 
3 (3.2%) 

Children under 15-years of age in 

household 

MEAN = 2.70 children under 15-years of age 

1 
2 
3 
4 
5 
6 

14 (14.4%) 
37 (38.1%) 
25 (25.8%) 
10 (10.3%) 
7 (7.2%) 
4 (4.1%) 

Parental Smoking n (%) 
Smoker (Daily & less than daily) 
Non-Smoker (Never smoking) 

16 (16%) 
81 (84%) 

Exposure to tobacco smoke in the home n (%) 
Yes 
No 

27 (28%) 
70 (72%) 

History of ear infections in family n (%) 
Yes 
No 

26 (28%) 
66 (72%) 

 

The mean household income was $34,450.  Households consisted of a mean of 3.15 adults and 

2.7 children aged under 15, per household respectively.  While 84% of parents did not smoke, 

28% of children were still exposed to household smoke.  72% of children did not have a family 

history of ear infections.  
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 Ear Infections 

On the day of clinical testing, parental/ guardian reports of ear infections and hearing problems 

over the lifetime of the child’s life were recorded.  Recent upper respiratory chest infections, 

recent colds or flus, asthma or allergies were also recorded.  Other data collected was previous 

grommets and receiving previous treatment for ear or hearing condition.  Child-views of ear 

health and hearing problems were recorded depending on the age of the child. 

 Risk Factors for Wax, Otitis Media and Hearing Loss 

The Chi-squared test was used to identify any associations on parental and child 

sociodemographic data against three binary child ear and hearing health outcomes: otoscopy 

(occluded wax in either or both ears), tympanometry (Blow present in either or both ears) and 

pure tone audiometry (>25dBA present in either or both ears).  The Fisher’s Exact test was 

used on data where any n<5, which was common within the pure tone audiometry data.  All 

analyses were conducted using IBM SPSS statistical software package and a p-value of ≤0.05 

was used to define significance. 

5.19.1 Parental Sociodemographic Measures and Ear and Hearing Health Outcomes 

Parental sociodemographic measures were collected including parental smoking, exposure to 

smoke in the household, infant feeding practises within the first six months, highest parental/ 

guardian education level and family history of ear infections.  Parental sociodemographic 

measures and p-values of the three outcomes are now presented. 
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Table 26 Associations between various ear and hearing test outcomes and parental sociodemographic variables 

Parental and Family 
Sociodemographic variables 

n (% of total) 
 

Otoscopy  
Occluded wax present in either or both ears 

Tympanometry 
Blow present in either or both ears 

Pure Tone Audiometry  
>25dBA present in either or both ears 

 N (% of total) N (row %) p-value N (row %) p-value N (row %) p-value 

Parental smoking n=97 (97%)  n=20  n=20  n=6  

Smokers 16 (16.5%) 4 (25%) 0.635 3 (18.8%) 0.860 1 (6.3%) 1.000 

Non-smokers 81 (83.5%) 16 (19.8%) 17 (21.0%) 5 (6.2%) 

Exposure to smoke in household n=97 (97%)  n=20  n=20  n=6  

Smoker in home 27 (27.8%) 7 (26.0%) 0.422 3 (11.1%) 0.114 2 (7.4%) 0.644 

No smokers in home 70 (72.2%) 13 (18.6%) 17 (24.3%) 4 (1.4%) 

Infant feeding, first six months  n=96 (96%)  n=21  n=20  n=6  

Exclusively breastfed 36 (37.5%) 8 (22.2%) 0.882 
 

 

6 (16.7%) 0.493 2 (5.6%) 1.000 

Combination breastfed & bottle 49 (51%) 10 (20.4%) 13 (26.5%) 4 (8.2%) 

Never breastfed 11 (11.5%) 3 (27.3%) 1 (9.1%) 0 (0%) 

Parents highest education level n=95(95%)  n=20  n=18  n=515  

Primary or secondary school 35 (36.8%) 7 (11.4%) 0.848 6 (17.1%) 0.723 2 (5.7%) 1.000 

Beyond secondary school 60 (63.2%) 13 (21.7%) 12 (20.0%) 3 (5.0%) 

Family history of ear infections n=92 n=21  n=19  n=6  

Yes 26 (28%) 7 (26.9%) 0.799 7 (26.9%) 0.232 2 (7.7%) 0.574 

No 66 (72%) 14 (21.2%)  12 (18.1%)  4 (6.1%)  

                                                        

15 Fishers exact test was used to any counts <5 



Chapter 5: Population-based study: Method, Results and Discussion 

138 

 

All associations tested between parental demographic variables and ear and hearing health outcomes were not statistically significant (p>0.05). 

5.19.2 Child Sociodemographic Measures and Ear and Hearing Health Outcomes 

Child’s sociodemographic measures were collected by testers at the time of clinical testing and from parents/guardians within the collected parental 

questionnaire.  Measures included child’s day care attendance, the number of people in household under 15-years-of-age, bed or room sharing practises, 

gender, age, birthweight, ethnicity, history of allergies and bathing types.  The child’s sociodemographic measures and p-values for the three outcomes are 

now presented. 
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Table 27 Associations between various ear and hearing test outcomes and child sociodemographic variables provided at time of testing 

Child Sociodemographic 
variables 

 Number of valid 
responses (from 

164 children) 

Otoscopy  
Occluded wax present in either or 

both ears 

 Tympanometry 
Blow present in either or both ears 

Pure Tone Audiometry  
>25dBA present in either or both 

ears 
 N (% of total) N (row %) p-value N (row %) p-value N (row %) p-value 
Child’s sex n=164 (100%) n=36  n=29  n=9  
Female 81 (49.4) 12 (14.8%) 0.029 17 (21.0%) 0.232 6 (7.4%) 0.498 
Male 83 (50.6) 24 (28.9%) 12 (14.5%) 3 (3.6%) 
Child’s age n=164 (100%) n=36  n=29  n=9  
≥ 3 years of age 87 (53%) 27 (31.0%) 0.003 16 (18.4%) 0.793 9 (10.3%) 1.000 
≤ 2 years of age 77 (47%) 9 (11.7%) 13 (16.9%) 0 (0%) 
Child’s low birthweight 
(<2,500 gm) 

n=125 (76.2%) n=23  n=24  n=6  

Yes 11 (8.8%) 4 (36.4%) 0.118 3 (27.3%) 0.700 0 (0%) 1.000 
No 114 (91.2%) 19 (16.7%) 21 (18.4%) 6 (5.2%) 
Ethnicity16 n=164 (100%) n=36  n=29  n=9  

Niuean 145 (88%) 32 (22.1%) 0.920 25 (17.2%) 0.744 9 (6.2%) 1.000 
Non-Niuean 19 (12%) 4 (21.1%) 4 (21.1%) 0 (0%) 

                                                        

16 No correlations within other ethnicities – Samoan, Tongan and Tuvaluan 
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Table 28 Associations between various ear and hearing test outcomes and child sociodemographic variables provided by parents in questionnaire 

Child Sociodemographic 
variables 

 Number of valid 
responses (from 
100 children17) 

Otoscopy  
Occluded wax present in either or 

both ears 

 Tympanometry 
Blow present in either or both ears 

Pure Tone Audiometry  
>25dBA present in either or both 

ears 

 N (% of total) N (row %) p-value N (row %) p-value N (row %) p-value 
Ever attended day care 95 (95%) 21  19  6  
Yes 54 (56.8%) 15 (27.8%) 0.126 12 (22.2%) 0.995 6 (11.1%) 0.574 
No 41 (43.2%) 6 (14.6%) 7 (17.1%) 0 (0%) 
>3 people under the age of 15 
in household 

n=97 (97%) n=21  n=20  n=5  

Yes 76 (78%) 6 (7.9%) 0.384 13 (17.1%) 0.156 5 (6.6%) 0.564 
No 21 (22%) 15 (71.4%) 7 (33.3%) 0 (0%) 
Bed or room sharing ever n=98 (98%) n=21  n=20  n=6  
Yes 93 (94.9%) 20 (21.5%) 0.312 20 (21.5%) 0.228 6 (6.5%) 0.644 
No 5 (5.1%) 1 (20.0%) 0 (0%) 0 (0%) 
Child history of allergies n=98 (98%) n=21  n=20  n=6  
Yes 17 (17%) 4 (23.5%) 0.927 2 (11.8%) 0.224 2 (11.8%) 0.487 
No 81 (83%) 17 (21.0%) 18 (22.2%) 4 (4.9%) 
Bathing n=87 (87%) n=21  n=20  n=6  
Bath only 31 (36%) 3 (9.7%) 0.09 8 (25.8%) 0.791 2 (6.5%) 0.238 
Other (combination of 
bath/shower/sea/hosepipe) 

56 (64%) 18 (32.1%) 12 (21.4%) 4 (7.1%) 

 

                                                        

17 This number represents the total number of children for which the sociodemographic characteristics have been provided by their parents.  This is less than the total number of children 
(164) which were tested in the population-based study. 
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The statistically significant associations were occluded wax and sex (p=0.029) and occluded wax and age (p=0.003).  Male children and children 3-years and 

over were more likely to have occluded wax.  All other associations tested were not statistically significant (p>0.05). 
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 Discussion 

The aims of this study were to assess the prevalence of ear conditions, OM and hearing loss in 

children aged 5-years and under, in Niue.  The most common ear condition was excessive 

cerumen (ear-wax), followed by OM, as represented by a Blow tympanogram with or without 

presence of fluid or bubbles, and hearing loss. 

5.20.1 Ear Disease  

Based on the field otoscopic findings, there were no signs of active ear infection, discharge and 

tympanic membrane perforations (commonly seen in CSOM), although a number had red 

tympanic membranes (n=28).  The lack of CSOM cases in the current study contrasts with 

published literature which estimates the incidence of CSOM in children under 10-years-old is 

3-5 times greater in Pacific Island countries than in Australasia.  For Pacific children 5-9-years-

old CSOM incidence was 2% compared to 0.33% in Australasian children, with the incidence 

declining in older age groups.18  Approximately fifteen percent of Aboriginal Australian children 

have CSOM.46  A discussed in the literature review the, the WHO considers a CSOM of 2–4% as 

an avoidable burden that must be addressed, and a rate greater than 4% as a significant public 

health problem requiring urgent attention due to its significant economic and social costs.  

The video otoscopy images, that were of reasonable quality and reviewed by an ENT surgeon 

however, revealed signs of fluid and air bubbles behind the eardrum in 18 ears (diagnosed as 

OME) and 5 showed evidence of AOM.  35% (8/23) of participants with OME on video otoscopy 

also presented with a Blow tympanogram.  These data point to limited evidence of ear infections 

but a considerable proportion of children with OME, which will be discussed subsequently.  

A number of the children (17%) failed the otoscopy because of wax occluding the ear canal. 

Impacted cerumen is a common ear pathology amongst Pacific Island children in PICTs.  In a 

recent study of school children in the Solomon Islands, impacted cerumen was present in 

22.84% of the population, the most second common condition after OME.177  Similarly, data 

from two studies based in PICTs reveals a wide variability in the prevalence of impacted 

cerumen in school children ranging from 16% in Fiji42 to 38.9% of ears of urban primary 

schoolchildren in Western Samoa.41  Findings from the Solomon Islands study contrast with 
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the findings of a cohort study of Pacific Island children in New Zealand which showed a low 

prevalence of impacted wax (2.58%) at 2-years of age22 suggesting this pathology may be 

location dependent for the same community. 

Wax impaction is consistently one of the most common ear conditions amongst participants in 

ear health surveys and is particularly common amongst children in less developed countries,122 

showing a high prevalence rate in children such as 7.93% of 5-12-year olds in India,118 62% in 

a population in children in rural Nepal281 and 86.3% in rural Indian children.282  Within the 

limited studies based in PICTs, a 1970’s study from Guam found a prevalence of impacted 

cerumen of 19.7% among 157 school-age village children,40 and a study based in Western 

Samoa found that 38.9% of ears of urban primary schoolchildren had cerumen obscuring the 

tympanic membrane.41 

The current study shows an apparent association between age and wax accumulation, with 

children aged three-years and over more likely to have excessive or impacted wax compared 

to children aged two-years and under (p=0.003).  An unpublished study on ear disease and 

hearing loss in primary and high school students in Niue from our group and involving EH, 

showed that 18.9% of ears in 51 primary students and 11.5% of ears in 23 high school students 

in Niue required wax removal.283  Thus in this population there seems to be an age effect with 

a gradual decline in wax as the child gets older.   

Other studies have also confirmed this age effect, with wax being more common in younger 

years and impacted or excessive wax reducing as children age281,282,284  Reasons for this age 

effect include improved personal hygiene habits as children age, and the likelihood of hearing 

loss caused by impacted wax being picked up by teachers at school which were potentially 

missed by parents of younger children.  Wax can be asymptomatic, go undetected, and 

therefore lack an indication to seek medical attention.  Increased risk of excessive cerumen in 

children below the age of 6-years has also been hypothesised to be due to younger children 

having smaller external auditory canals, and therefore are at higher risk of greater 

accumulation due to the small surface area and volume.261,285 

The current study has also shown a significant association with male gender and wax (p=0.029).  

There is great variability within scientific literature, with some studies confirming no 

association between wax and gender285,286 or an association between the female gender and 

wax.  281,287 The exact mechanism underlying the process of cerumen impaction is unclear, 
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however potential mechanisms include the lack of a chemical compound which destroys 

keratinocyte attachment, hyperactivity of the ceruminous glands, anatomical differences, 

improper use of ear buds to clean the external ear-canal, or a complex interaction of known 

and unknown factors.288,289  Improved understanding of cerumen impaction is needed to guide 

cerumen management practises, alongside periodic otoscopic examination, regular aural 

cleansing and avoidance or proper use of cotton buds. 

Foreign bodies in the external ear-canal were rare in this study, with only one foreign body 

(0.2%) found amongst the participants.  This correlates with other published studies showing 

that foreign bodies are not overly common in children as compared to other external ear 

conditions such as wax.  For example, 0.34% of children in an Indian study on 15,000 school 

children, 1.2% in a Nepalese study on rural school children, and as low as 0.1% in rural children 

in India282 were found to have foreign bodies in the ear(s).  However, there are anecdotal 

reports of a high number of children in various PICTs, such as Fiji and Kiribati, who have foreign 

bodies in the ear-canal. 

5.20.1.1 Point Prevalence of Otitis Media 

The presence of OM in this study is indicated by a Blow tympanogram in the absence of any 

other diagnostic measure.  Two prevalences were calculated; the prevalence of OM by ear and 

the population prevalence by child.    

In respect to the prevalence of OM by ear, the total number with Blow tympanograms is 13.4% 

and the proportion with Blow tympanograms and no occluding or excessive wax in the ear-canal 

as determined by otoscopy and low ECV is 8.7%.  The population prevalence (per child) of Blow 

tympanograms was 19.5% or 12.8% of children with a Blow tympanogram without ear-canal 

occlusion.   

The prevalence of OM within the current study compares similarly to some measured and 

estimated figures across the Pacific region for example, studies from the  Philippines (12.23%) 

and Nepal (12.9%).22,46,290 However the findings are much more favourable compared to Pacific 

Island children in New Zealand (OME 24.5%) and Aboriginal Australian children in Australia, 

who have the highest prevalence of chronic OM in the Asia Pacific region.  
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5.20.2 Hearing Loss 

Pure tone screening audiometry (PTA) was attempted on children from 2.5 to 5-years-of-age.  

Distortion Product Otoacoustic Emission (DPOAE) measurements were attempted in all 

children but could only be recorded from 144 children (88% of sample).  Of these, 131 children 

passed the DPOAE test and 13 children failed.  Among these, 6 were under 2-years-of-age.  

DPOAEs were reduced substantially in the presence of a type Blow tympanogram, as to be 

expected if there were significant middle ear effusion. To assess whether the DPOAEs were a 

suitable surrogate screening test for hearing in this young group the pass/fail rates were 

compared between the PTA screening and DPOAE test.  DPOAE had sensitivity of 0.62 and 

specificity of 0.96 in this population.  Thus, DPOAEs were not particularly accurate in detecting 

the presence of hearing loss at the screening levels of >25dBHL across the three frequencies 

but were very accurate at detecting normal hearing.  The use of DPOAEs as a contributor to 

determining the prevalence of hearing loss based on screening data would need to be treated 

with caution. 

OAE screening, conducted with appropriate referral protocols, presents a potentially effective 

hearing screening measure in babies and young children as they offer an objective, quick and 

reproducible hearing screening technique that is not influenced by subjective testing.278,291  

OAEs may therefore be an appropriate and feasible for hearing screening in PICTs however 

there are difficulties in measuring OAEs in the field.  Within this study, challenges included high 

ambient noise, and wriggling/moving particularly in the toddlers, which influenced the ability 

to obtain a reading.  Conducting OAE testing in settings with high environmental noise levels 

may affect the detectability of the emission given from the ear and therefore ambient noise 

can be a contributing factor to hearing screening results.291  Despite such challenges, DPOAEs 

present as useful screening tool in children who cannot participate in screening audiometry 

and periodically within the clinical setting in children with suspected hearing loss, delayed 

speech and language acquisition, poor academic performance, and delayed cognition and/or 

social-emotional development.292 
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5.20.2.1 Point Prevalence of Hearing Loss 

The point prevalence of hearing loss based on audiometry among children between 2.5-years 

and 5-years of age was 12.66%.  All these had a unilateral hearing loss and most (80%) of these 

were mild (26-40dBHL) (eight children).  Two participants (20%) had a moderate (41-60dBHL) 

hearing loss and none presented with severe (61-80dBHL) or profound (³81dBHL) hearing loss.  

If the children under 2.5-years of age who failed DPOAEs (n=9 out of 76 children) were added 

to the data, the point prevalence of hearing loss of the entire sample 0-5-years-of-age would 

be 12.26%, a figure which is not dissimilar to the data from only the older children who 

completed screening audiometry.  Ambient noise levels, although high, appeared to have no 

significant effect of screening response levels for all frequencies, probably because of the use 

of external sound attenuating transducers.   

Other international studies have shown that unilateral hearing loss is more prevalent than 

bilateral hearing loss among children.293,294  Based on the correlation between hearing loss and 

Blow tympanograms and the otoscopy findings most of the mild losses were likely to have been 

associated with pathologies secondary to OME and wax occlusion and thus were likely 

conductive, however the diagnosis would need to be clinically confirmed, including bone 

conduction audiometry.  Impacted wax is also a leading cause of conductive hearing loss in 

children in LMICs.282,285,295,296   

An unpublished study conducted on Niuean primary and high school students by our group 

and including EH, revealed a point prevalence of 6.06% for hearing loss in primary school 

students (defined as >25 dBHL across four frequencies: 500, 1000, 2000 and 4000 Hz) and a 

prevalence of 5.41% amongst Niue High School students.283  When looked alongside the data 

from this study of the younger age group, the findings are consistent with a reduction in 

temporary conductive hearing loss as middle ear conditions are resolved with increasing age.  

Mild hearing loss is more prevalent in younger age children, and is predominately conductive 

and transient so the prevalence decreases over time as severity worsens.10   

The point prevalence of hearing loss within this study is higher than the global prevalence of 

hearing loss in school-aged children 5-14-years old (1.4%) and estimated prevalence in children 

in the Asia-Pacific region (1.8%)17  (n.b. there were no data available for children under 5-years 

of age within this global study).  The difference may be due to using a different definition of 
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hearing loss18 (average hearing threshold ≥ 35 dBHL across 500-4000 Hz in the better ear), 

compared to the current study (average hearing threshold > 25 dBHL across 1000-4000 Hz) in 

either ear.   

There are limited available estimates of the prevalence of mild hearing loss in the paediatric 

(5-and-under) population in PICTs to compare with the findings from this study.  Hearing loss 

is regarded as common amongst Pacific Island children in New Zealand and this is supported 

by the data from the children in the Pacific Island Families study.20,21  In this study, 20% of 

children within this cohort (now aged 20-years-old) have a hearing loss most of which is mild 

and conductive.21   

Ear disease and its effects may be long-standing for many Pacific children although childhood 

ear disease has traditionally been viewed as a transient condition.  Children within the Pacific 

Island Families study with confirmed middle ear disease at age 2-years had significantly 

increased odds (twice as likely) to have a non-Type A tympanogram when re-assessed at age 

11 years.21  A Norwegian cohort study has shown that adults who had early hearing loss 

associated with childhood OM showed faster rates of hearing decline in adulthood than those 

with no early hearing difficulties.297   

Interestingly, there were very few associations between parental and child demographics and 

ear and hearing health outcomes.  The only significant association was between impacted wax 

and male gender and children 3-years-of-age and older.  OM occurs as a result of multiple 

factors acting at different phases of the life course.  Host, organisms and environmental factors 

contribute to the pathogenesis of the condition including age, Eustachian tube dysfunction, 

and genetic factors.  Environmental factors include seasonality, day-care, siblings, household 

crowding, cigarette smoke exposure, breastfeeding, nutritional status, and immunisation, 

specifically receipt of the pneumococcal conjugate vaccine (PCV).  Risk factors for OM in New 

Zealand-based Pacific 2-year-olds are persistent ear infections, general coughs and colds and 

parental smoking.21,44 In line with international research, exposure to environmental factors 

such as attendance at day care and church also increases the risk of chronic OM.44  While there 

was a lack of statistically significant associations between risk factors and parental and child 

demographics in the current study, the strength of the associations could have been affected 

                                                        

18 Authors did not differentiate between conductive and sensorineural hearing losses 
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by missing parental questionnaire data which would have reduced the statistical power of the 

risk factor analyses. 

The relationship of OM with hearing, language, cognitive and behavioural impairment is also 

multifactorial and complex.  For example, factors associated with an increased risk of 

persistence of abnormal hearing in the months following OM during infancy include male 

gender, clinical severity of the acute illness, day-care attendance and having siblings.  The 

impact of hearing loss on subsequent language development is greater for infants compared 

with older preschool children.  Children with other factors that increase their potential for 

poorer language, cognitive and behavioural development such as a home environment with 

low cognitive stimulation, are likely to be more susceptible to the adverse effects of OM on 

these developmental outcomes.  Children do not present with single risk factors. The most 

vulnerable children are exposed to multiple risk factors across time, and we need to 

understand how factors cluster together to increase the risk of poorer developmental 

outcomes from OM; or conversely, whether the impact of OM itself on development is minimal 

when ‘insurance factors’ are present. Understanding cumulative risk is particularly important 

given potential inequities in health service delivery for children with OM. 

Other broader environmental factors which could be contributing to the lower paediatric ear 

conditions seen in Niue in comparison to Pacific Island children such as those residing in New 

Zealand, is that current tobacco rates in Niuean adults 15-years and over is 15.8%, lower than 

Pacific adults in New Zealand (24%).298  Other factors such as access to good drinking water 

sources (98.5%) and sanitation facilities (100%)299 could be influential in reducing the exposure 

to contaminants.  The unique topography of Niue in comparison to other Pacific island nations 

means that as an upraised coral atoll, it lacks the streams and rivers commonly used by children 

in other Pacific Islands for play.  Anecdotal evidence from health-care workers in other PICTs 

suggests that dirty streams and rivers are considered risk factors for ear infections.  

Furthermore, low fertility rates amongst Niuean families compared to other PICTs may provide 

protection against ear disease and hearing loss as number of siblings can be a risk factor for 

OME.81 
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 Summary 

A total of 164 children participated in the population-based study which was 80% of the eligible 

population of 5’s and under present on the island at the time of data collection.  The 

participants underwent a combination of four clinical tests: otoscopy and video otoscopy, 

tympanometry, screening audiometry and DPOAEs which was dependent on age-

appropriateness of the test.  Non-parametric Mann-Whitney U pairwise comparisons was used 

to identify any statistical differences (p≤0.05) across variables within the tympanometry and 

screening audiometry data.   

There was an even spread across the age range and gender, with most of the participants being 

Niuean (88%).  Fourty-three percent of the participants passed the entire clinical test 

procedures, with the remaining 56% being referred mostly for a six-week follow-up with Niue 

Public Health after a C-tympanogram or wax removal.  Video otoscopy was attempted on all 

children, however due to a high number (33%) of images being of poor quality or absent, field 

otoscopy findings were used for data analysis purposes.  Being a population-based 

epidemiological study, no intervention (such as wax removal) was conducted until the full 

battery of tests was completed.  Field otoscopy was attempted on all participants.  82% of 

children passed otoscopy, with the most otoscopy fails due to wax.  Most wax failures were 

present in four-year olds (39.9%).   

Tympanometry was attempted on all participants regardless of otoscopy findings.  71.8% of 

ears had normal middle ear function, and 13.4% were classified with type Blow.  There were no 

differences between the genders.  Blow tympanograms were present across all age groups.  The 

proportion of C-tympanograms increased with age, peaking at 4-years of age. Air conduction 

pure tone audiometry screening was attempted on all children 2.5-years and older, a total of 

79 children.  There was a significant difference within ECVs and Blow tympanograms versus all 

other tympanometry types.  Blow tympanogram results significantly affected the audiometry 

responses but not wax within this group, although this was trending towards significance.  

The point prevalence of hearing loss was calculated using WHO definitions and classifications 

and was 12.66%.  If the DPOAE data from children 0-2.5 years of age were added to this 

calculation, the point prevalence remained at a similar prevalence at 12.26%.  The point 

prevalence of Blow tympanograms (per ear), indicative of middle ear effusion, was 13.4% (8.7% 
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excluding external ear-canal obstruction).  Population prevalence (per child) of Blow 

tympanograms was 19.7% (12.8% excluding external ear-canal obstruction).  Tympanograms 

combined with field otoscopy observations were used as a proxy for OM, thus subtypes of OM 

were not able to be determined.  The presence of Blow tympanograms, whether a reflection of 

middle ear function or wax within the external auditory canal, has a negative effect on the 

feasibility of recording and on the amplitude of OAEs.300  DPOAEs were very accurate in 

predicting normal hearing (specificity=0.96), but not particularly accurate in detecting the 

presence of hearing loss (sensitivity=0.62) at the screening levels of >25dBHL across the three 

frequencies.   

In total, 100 parents/guardians participated by completing the parental questionnaire.  Most 

parents were mothers, with 83% of parents being Niuean ethnicity and being highly educated 

– 60% had tertiary qualifications.  While 84% of parents did not smoke, 28% of children were 

exposed to household smoke by people other than their parents.  Chi-squared tests and 

Fisher’s Exact Test were used to calculate associations between parental and child 

sociodemographic measures and otoscopy, tympanometry and pure tone audiometry 

outcomes.  All associations between occluded wax, Blow present, pure tone audiometry >25dBA 

present, and parental sociodemographic data (smoking, household smoke, infant feeding, 

parent’s highest education level and family history of ear infections) were not statistically 

significant.  There was a statistically significant association between male sex (p=0.029), being 

≥ 3-years of age (p=0.003) and having wax occlusion in either or both ears.  There were no 

other statistically significant findings from the child’s sociodemographic measures (day care 

attendance, number of children under 15-years of age in household, bed or room sharing, low 

birthweight, ethnicity, history of allergies and bathing) with ear and hearing outcomes.  
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QUALITATIVE INTERVIEWS: METHOD, RESULTS AND 

DISCUSSION 

 Overview 

The following chapter will describe the process to undertake the series of interviews.  The 

method section will describe the development of the interview schedule, the sampling strategy 

and data analysis.  A selection of compelling extracts or quotes from the interviews are used 

to provide context and ‘evidence’ of the theme identified in the analysis.  The results will be 

presented and then followed by a discussion chapter which places the results within the 

context of current available literature.  

 Objectives 

The purpose of the face-to-face interviews based on Talanoa was to provide a platform for 

community members to express their views on ear and hearing health.  Conducting interviews 

with community members will allow an insight into the worldviews of Niuean peoples 

regarding ear and hearing health, provide an opportunity to express their personal experiences 

and further understanding on how the Niuean community utilise traditional and Western 

health services.  Understanding everyday experiences that shape how members of the Niuean 

community define ear and hearing health provides an appreciation of factors which influence 

treatment seeking and service delivery.  Semi-structured, in-depth interviews were considered 

the most appropriate qualitative method to achieve the study objectives.  

 Aims 

The aims of the qualitative interviews were to understand the ‘worldviews’ of Niuean peoples 

regarding ear and hearing health, particularly around knowledge, beliefs and attitudes, to 
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understand the patterns of Niuean people’s access to and use of primary and traditional 

health-care, and examine the factors that impede or facilitate that use. 

The research questions for the qualitative interviews were: 

• What are the knowledge, attitudes, practises and needs of the Niuean community 

towards childhood ear conditions including otitis media and hearing loss? 

• What are the factors which influence community engagement with childhood hearing 

and ear health services? 

• What are the Niuean worldviews of ear and hearing health? How is ear and hearing 

health culturally defined by members of the Niuean community? 

Key concepts explored included the factors that impact belief systems; the influence of the 

environment, health system and school system, and an examination of the social and 

cultural values around ear and hearing health.  A Pacific worldview embedded in holistic 

values form the theoretical basis to the exploration of these key concepts. 

 Methods 

6.4.1 Development of the Interview Guide 

The purpose of an interview guide is to act as a prompt and provide a general outline of topics 

to be discussed.301 The structure of the interview is dependent on the study purpose and 

aim.302  Therefore, due to the exploratory nature of the study, the interview guide for this study 

largely consisted of open-ended questions structured around the study aims, which were 

purposely kept open to allow for a flexible style of interviewing. 

A literature review was conducted to familiarise the author with what is already known about 

peoples’ perceptions and knowledge about ear and hearing health and identify gaps within the 

literature in order to reveal areas that require further exploration.  The literature review would 

help to focus the interviews and assist with the development of the interview guide.  A 

comprehensive electronic keyword search was conducted using on MEDLINE, PubMed, 

Scopus, EMBASE, CINAHL and Web of Science to extract relevant peer-reviewed journal 
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articles. To ensure that the search was inclusive, both subject headings and keywords searches 

were used in MEDLINE, PubMed, EMBASE and CINAHL databases.   

The following keywords were used in various combinations: otitis media, middle ear disease, 

ear health, hearing health, prevalence, knowledge, attitude, perception, need*, parent*, 

community 

Grey literature such as Masters and Doctoral theses, websites on the internet, publications and 

documents from relevant organisations, conference documentation and local, national and 

international surveys were reviewed. 

The interview guide was constructed on and supplemented by questions that emerged 

following the literature review.  Once the draft guide had been written, it was pre-tested on 

health professionals in Niue and Pacific PhD students at the University of Auckland prior to 

data collection.  This pilot phase was critical to ensure that questions were appropriate and 

relevant to the study and the research aims.  Question structure, logic and sequencing were 

constructed so that opening questions were broad in nature, middle questions were more in 

depth, and concluding questions were more generic. 

 Key Themes 

The key areas to be explored were based around knowledge and beliefs systems, attitudes 

towards ear and hearing health, understanding health-seeking behaviours and the sharing of 

needs to improve the health-care service in Niue.  The full list of interview prompts can be 

found in Appendix P. 

 Ethical Considerations 

Ethics approval was granted by the University of Auckland Human Participants Committee 

prior to participant recruitment on the 4th May 2017 for three years (reference 017535) (Refer 

to Appendix A. 

The topic questions were focused on the participants’ own experiences and beliefs of ear and 

hearing health.  While the interview allowed expression of both personal and professional 

experiences, ear and hearing health is not generally considered a highly sensitive topic and 
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therefore offered a low level of risk to the participants.  Despite its perceived low risk, several 

safeguards were implemented to ensure participant safety and confidentiality. 

Informed consent.  Initial contact was made in person or through word-of-mouth with a PIS 

being provided that outlined project details such as background information, researcher 

details, participant benefits and rights, how confidentiality would be maintained and details of 

data storage.  Voluntary co-operation was emphasised to potential interview participants.  

Participants were encouraged to ask questions regarding study procedure and purpose.  The 

participants were able to withdraw from the interview process at any time, including being 

able to withdraw their transcript up to six weeks after the interview was conducted.  Written 

consent was obtained for each of the participants.   

Confidentiality.  Codes in place of participant names were used to ensure anonymity when 

presenting results in the final thesis or any subsequent research reports or publications.  

Despite the number of safeguards implemented to uphold ethical research, the small size of 

the Niuean population meant that there was still a possibility that participants may be 

identifiable.  Participants were informed of this possibility in the initial contact phase and on 

the CF.  Audio recordings were transcribed in a private room and via headphones and were 

only listened to by the author. 

 Sampling Strategy  

Maximum variation sampling, a type of purposive sampling, was considered the most 

appropriate strategy to recruit participants.  Maximum variation sampling can facilitate the 

identification of essential features and variations within a diverse population.303 A wide 

variation of interviewees was sought, including health-care workers, teachers, parents and 

community workers in order to generate rich and varied data. 

6.7.1 Participant Recruitment 

The opportunity to participate in an interview was discussed with teachers and health-care 

workers in person and during a teacher’s staff meeting.  Poster advertisements seeking 

participants for the study were placed in Niue Foou Hospital, Niue High School, Niue Primary 
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School and the Early Childhood Education Centre.  Placing posters in public places meant that 

members of the general community would also be informed of the study and consider their 

involvement.  All participants were offered $30 as koha in recognition of their time and 

participation in the study. 

6.7.2 Inclusion Criteria 

Participants had to be 18-years-of-age or older, able to verbally communicate in English and 

consent to the study procedures in order to be considered for inclusion in the study. 

6.7.3 Interview Procedure 

All interviews were conducted face-to-face in person.  The presence of the interviewer and 

non-verbal communication cues between interviewer and participant are an integral part of 

the conversation and building rapport in both Talanoa and face-to-face interviews.302 

Talanoa19 is an existing cultural practice within many Pacific countries and is an oratory 

tradition recognised in Niue, Samoa, Fiji, Cook Islands, Tonga, Hawai’i and the Solomon Islands.  

Face-to-face interviews have similarities with the Talanoa approach and can be referred to as 

a conversation, a talk, an exchange of ideas or thinking, and is almost always carried out face- 

to-face.304  Within academic research, Talanoa is considered both as a method and 

methodology which can offer practical challenges in order to both respectfully reflect its 

cultural roots of connected, open conversation,  yet allow the interaction to be able to achieve 

distinctive research goals.305  As a formal or informal interviewing method based within the 

phenomenological research family, it is used as a culturally appropriate method in Pasifika 

research that allows for data generation that is rich in emotional and cultural complexity306 

and is useful to understand how lived experience shapes the human condition.304   

                                                        

19 Vilitama395 proposes that tutala is a more culturally-appropriate word within a Niuean context than talanoa.  
However, talanoa will be used for this study due to the preponderance of published literature and its common 
acceptance in Pacific health research. 
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6.7.4 Data Collection and Interviewing Style 

The PIS was given to the potential interviewee to read and to have their questions answered.  

If the interviewee agreed to go ahead with the interview, then a CF was read and signed.  Given 

the balance of power in the researcher–interviewee relationship, qualitative researchers must 

maintain flexible schedules, operating at the interviewee's convenience, not their own.302  A 

convenient time and location close to or at the participant’s workplace was arranged.  The 

location was comfortable and private to ensure that the participant was free to openly discuss 

any matters without concerns about confidentiality.   

Although best efforts were made to ensure the location was quiet so that the discussion could 

be recorded, many of the interviews were conducted in the primary school or high school 

therefore external noise was an inevitable part of the interviewing process.  Culturally 

appropriate interviewing procedures were ensured, the interviewing procedures valued 

reciprocity and generosity, and the interviews were sensitive to non-verbal communication 

cues.  Ensuring cultural connectedness distinguishes talanoa from narrative interviews.  

Adhering to these values are critical in enabling authentic interaction to occur 304 and will 

strengthen the reliability and validity of the talanoa interview data.306 

To prepare for the first interview, questions from the interview guide were re- read and re-

familiarised.  Following the tenets of Talanoa, the start and end of the interviews comprised 

of “small talk”, which served to relax the participant into and out of the interviews.  During the 

interviews, probes were used on an ad hoc basis to allow for deeper exploration into 

interesting topics that were raised.  Participants were encouraged to share anecdotes and talk 

about specific personal experiences to encourage depth to the interviews.  Once the first 

interview was conducted, the interview was reflected upon and the field notes were reviewed, 

particularly on how the questions could be re-asked and posed for future interviews.    

6.7.5 Reliability and Validity 

The validity and reliability of the interview research was maintained through several processes.  

All interviews were digitally recorded and field notes by the author were taken actively during 

the interviews.  The interviews were transcribed verbatim by the author and then sent back 

either by email or postal mail to the participants to check that the transcripts were an accurate 
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reflection of their responses. The participant could then make any amendments to the 

transcript prior to the coding phase.  Furthermore, as one researcher conducted all the 

interviews and transcribed all the interviews verbatim, the accuracy of the data was enhanced, 

allowing familiarity with the data prior to analysis.  Adhering to the values of Talanoa enabled 

authentic interactions to occur which strengthened the validity of the interview data.   

6.7.6 Data Analysis 

Thematic analysis methods were considered the most appropriate method to analyse the 

interview data.  As described by Braun and Clarke,307 thematic analysis is a flexible approach 

that is both a method and methodology.  As well as affording a systematic way to identify, 

analyse and report patterns within data, it provides a pragmatic framework which is sensitive 

to a variety of ontological and epistemological positions. 

The method of thematic analysis for this study was based within the essentialist, or realist 

method.  As this is considered the most appropriate method to report experiences, meanings 

and the reality of participants,308 it was the most appropriate method to address the research 

aims.  In order to stay faithful to this epistemological position, key themes from the data were 

extracted by using an inductive thematic analysis approach.  This “bottom up” method means 

that the analysis is based on the data itself rather than the analysis being founded on 

knowledge of prior theory.  The inductive approach is an appropriate method to address 

specific objectives and questions309 and is therefore an effective analytical tool for drawing out 

recurrent ‘themes’ within an under-researched area.   

The analysis was primarily semantic in that meaning in the data is analysed at an explicit level, 

participant responses are taken at face value, and attempts to theorise the significance of the 

patterns are based on broader meanings and implications of the data.  This contrasts with the 

latent approach that seeks to examine underlying ideas and assumptions; this approach was 

not appropriate due to the research aims and theoretical approach of the study. 

The qualitative data software package NVivo310 assisted with the coding and analysis of the 

interview data.  While some software packages lack the sensitivity to detect the nuances of 

thought that can result in oversimplified results that lack depth of meaning,311 the author 

conducted and transcribed all the interviews verbatim (in English) and therefore was highly 
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familiar with the raw data and the context in which it was expressed.  The use of NVivo was a 

valuable tool that allowed for flexible and organised approach to data analysis.  

6.7.7 The Coding Process 

Phase 1 Familiarisation with the data.  Further familiarisation was achieved through active and 

repeated reading to search for meanings and patterns in the data.308 To check for accuracy, 

the transcribed interviews were checked back against the audio recordings.  The data was then 

loaded onto the NVivo software. 

Phase 2 Generating codes.  After familiarisation, an initial list of ideas was made on interesting 

points about the data, from which initial codes were generated.  Codes refer to a feature of 

the data which is interesting to the analyst and is “the most basic segment, or element, of the 

raw data or information that can be assessed in a meaningful way regarding the 

phenomenon”.312(pp63) Each interview was systematically read and analysed for recurrent, 

meaningful and/ or idiosyncratic discourse; segments of text were highlighted and from these 

segments a series of high level sub-codes were developed.  

Phase 3 Searching for themes.  A total of 30 codes were generated during the initial coding 

phase.  The codes were then analysed to a point where they could be arranged into initial 

candidate themes, purposively kept broad in nature.  Finally, four initial candidate themes 

were mapped out and all the relevant codes were collated according to each theme.  

Phase 4: Reviewing themes.  The four initial candidate themes were checked that they were a 

good fit with the coded data.  The themes were then checked against the entire dataset to 

ensure that the meaning of the themes was accurately reflected.  This revision process made 

certain the coding had not missed any crucial data and that it represented a meaningful 

account of the data.  Themes were re-worked so that some themes were changed, combined 

with others or discarded which ultimately resulted in three main themes and their associated 

sub-themes. 

Phase 5 Defining and naming themes.  The data in each theme was analysed in detail and 

defined.  The purpose of this phase was to ensure that the focus of the theme was clear, and 

the key concept of the theme was described.  An example of a theme definition is presented 

below in Table 29. 
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Table 29 An example theme definition 

The theme ‘Niuean people use a combination of practises to maintain their health’ recognises 
that Niuean peoples’ maintain good health through a blend of holistic methods, and combine 
traditional medicines, Western medicines, prayer, spiritual and religious connection, 
whatever combination would be appropriate to that person, to treat whatever ailment, in that 
particular time.  It also reflects a high efficacy of the hospital system and general use of 
Western medicines as a preference to treat physical ailments.  The combination of approaches 
is flexible and may change depending on personal circumstances.  Maintaining balance in 
wellbeing involves numerous steps from conception to death.  

 

The data extracts for each theme to be included in the final report were finalised. 

Phase 6 Producing the report.  The extraction of examples and a final analysis of selected 

extracts were written up.  Data excerpts provided illustrative examples to contextualise the 

analysis.  Finally, the analysis was related back to the research question and literature.  A 

summary can be found in Table 30.  

Table 30 Summary of thematic analysis process 

Phase Description of the process 
1. Familiarisation with the 
data 

Transcribing data, reading and re-reading the data, noting 
down initial ideas. 

2. Generating codes Coding interesting features of the data in a systematic 
fashion across the entire data set, collating data relevant to 
each code. 

3. Searching for themes Collating codes into potential themes, gathering all data 
relevant to each potential theme. 

4. Reviewing themes Checking if the themes work in relation to the coded extracts 
(Level 1) and the entire data set (Level 2), generating a 
thematic ‘map’ of the analysis. 

5. Defining and naming 
themes 

On-going analysis to refine the specifics of each theme, and 
the overall story the analysis tells; generating clear 
definitions and names for each theme. 

6. Producing the report The final opportunity for analysis. Selection of vivid, 
compelling extract examples, final analysis of selected 
extracts, relating back of the analysis to the research 
question and literature, producing a scholarly report of the 
analysis. 

Source: Braun and Clarke308 
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6.7.8 Summary of Methods 

Semi-structured interviews were used to investigate Niuean peoples’ ‘worldviews’ of ear and 

hearing health and use of primary and traditional health-care.  The Talanoa methodology was 

useful because of its suitability and sensitivity to the Niuean belief systems such as respect and 

reciprocity.  Thematic analysis was used to analyse the interview data because of its inductive 

approach, and it worked appropriately with the Talanoa principles that ensured that data 

analysis was not based on prior theory or established frameworks.  The methods used 

therefore allowed participant reality to be expressed and themes to be developed based on 

lived experiences. 

 Results 

Most participants were recruited through advertising via the Public Health team (n=12) and 

eight participants were recruited through snowball sampling.  Ten participants were health 

care workers, eight were teachers and two were general community members; 80% of the 

participants were female (n=16).  Nineteen interviews were conducted in Niue in September 

2017, with one interview being conducted with a Niuean resident in studying in New Zealand 

in November 2017.  Ultimately twenty face-to-face interviews were conducted.  Based on the 

thematic analysis methods described previously, codes were systematically generated (n=30) 

across the entire dataset and then collated into four potential themes.  The themes were then 

reworked, refined and redefined, which resulted in three main themes and their associated 

sub-themes. 

 Theme One: Hearing is an important sense that must be protected  

6.9.1 Hearing is connection  

Participants expressed that hearing was an ability to actively listen to the world around you. 

Hearing was an important sense, one of the five senses that allows sound to be received and 

interpreted.  As one participant described: 
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“hearing is one of the senses, of the most important senses we should have, and it is to 

be able to receive sound.” (Health-care worker 9) 

Hearing was also described in a more physical sense, being central to the structure of the head, 

allowing “good balance” (Health-care worker 6) and “good communication” which will 

maintain general wellbeing (Health-care worker 10).  

Some participants described hearing as an ability to appreciate the sounds of the natural 

world.  The hearing sense facilitates the connection of one to their environment, which is 

shown in how one can appreciate rainfall, the sound of wind, birdsong and music.  As one 

participant expressed: 

“Nature. If you just sit in a quiet place and listen. There are different kinds of sounds, 

wind, birds. You can hear them.” (Health-care worker 3) 

Participants expressed the importance of good hearing during childhood.  Children need their 

hearing to receive information, understand this information correctly and comprehend what 

is being asked of them, processes which are particularly important during times of learning 

within the classroom environment.  Many of the participants also expressed that hearing is 

critical to allow for interaction with other members of your family and wider community.  

Hearing was the ability to communicate and that poor communication would result if someone 

were to have hearing loss:  

“Healthy hearing is being able to hear what others are trying to communicate with you. 

Dialogue. Being able to hear properly and to interact with other people.” (Teacher 5) 

The special connection between eyes and ears was noted by several participants.  Three 

teachers discussed how both hearing and vision are critical to child development and 

wellbeing. 

Although some participants discussed that the eyes and ears were obviously linked due to their 

anatomical position on the face and their function as sensory organs, other participants talked 

about the important role that eyes and ears play during conversation and culture: 
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“in the Niuean context, it’s part of the features, the eyes and the mouth I think because 

of the listening factor and the passing down of the word, genealogy, oral culture.” 

(Health-care worker 6) 

6.9.2 Hearing loss has major personal and societal impacts 

Participants described the number of challenges that a person with a hearing loss could 

experience.  People with a hearing loss may be embarrassed if they have not understood when 

someone has talked to them, must ask them to repeat themselves or ask someone to slow 

down when talking.  Children who have a hearing loss may feel a sense of shame if they must 

sit at the front of the class or ask a teacher to adjust their teaching style by talking louder and 

slower to them.   

Participants described that a person with hearing loss could experience frustration, especially 

if they had acquired it later in life, rather than being born with it.  As one community member 

expressed:   

“if it’s someone who was naturally born without hearing, then I guess they’ve lived with 

it all their life. If it’s someone who’s experienced hearing and all of a sudden, it’s stopped 

because of an accident, it would frustrate them. A lot of changes would have to be made 

to their body, to the way they communicate.” (Community member 19) 

Hearing loss was perceived by some of the participants to potentially have a negative effect on 

a child’s development over the course of their lifetime.  Participants expressed a range of 

consequences of hearing loss such as affecting their academic development, social skills, and 

eventually their ability to secure meaningful employment.  As one participant expressed: 

“if they could not listen well at school, then they won’t get a job, they won’t complete 

school and then as an adult you could be jobless.” (Health-care worker 1) 

Hearing loss can affect peer relationships.  One participant expressed the challenges that a 

pupil with hearing loss had with her classmates at her school and that she felt that she was 

excluded from her peer group because of her hearing challenges: 
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“I noticed that, one thing, when she was growing up, she had problem with peers in the 

classroom because her learning was very slow due to her hearing…because she wasn’t 

on that same expectation or same level of those children because of her hearing, 

because was quite slow in her schoolwork. She wasn’t on the same level as her peers 

were.” (Teacher 17) 

Children with hearing loss may feel distress and shame, which could lead to social isolation and 

then feelings of abandonment.  This child could be bullied and then isolated by members of 

their peer group.  Feelings of isolation can dissociate that child from their peers, making them 

feel that they don’t belong and therefore affect relationships within the family and their 

community.   

“Niue being a communal island, how people socialise with other people, it could affect 

them when they go out of Niue. And their relationships in the future whether it be the 

relationship with the mum and dad, siblings, community.” (Health-care worker 6) 

Hearing loss can also result in feelings such as anger and resentment.  One teacher expressed 

how an ex-pupil’s frustration with his hearing difficulties caused him to lash out against other 

children: 

“his behaviour was so aggressive. Hit a lot of children…he told us that his hearing was 

making him like that.” (Teacher 15) 

6.9.3 Hearing loss can be prevented despite its many causes 

Participants described the many reasons why someone could have hearing problems.  A range 

of physical illnesses was described as contributing to ear problems such as the flu, bacteria, 

having a sore throat and sinus problems.  Poor hygiene and ear-wax were understood to be 

key contributing factors to ear and hearing problems, particularly in children.  Commonly 

mentioned amongst the participants was the contribution of water to ear problems.  Bathing 

or swimming in dirty water, getting sea water in the ears after swimming and playing in the 

sea and the pressure on the ears during free diving were mentioned by participants as causes 

of ear problems in Niuean people.  One participant described the problems with diving on ear 

health: 
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“Diving, like free diving, that’s another problem of hearing. People busting their 

eardrums, not knowing how to equalise.” (Health-care worker 10) 

Participants discussed how exposure to excessive noise as another reason for hearing loss.  

Participants expressed how many people in the community might not be aware of the negative 

effects of long-term noise exposure until they realise that their hearing is permanently 

damaged.  One participant talked about noise exposure in workplaces: 

“There’s a lot of people who are exposed to noise pollution in their work areas but 

they’re not... I don’t think they know how much noise will actually affect their hearing 

until they can’t hear. But then at that time it will be too late.” (Health-care worker 8) 

Another participant discussed how loud recreational music is a problem in the community.  

“Playing loud music could be one thing… Big problem… Yes, the children they love 

playing music, loud music, but they don’t know that loud music can affect their hearing.  

It’s a problem isn’t it.” (Health-care worker 2) 

Many participants also described how physical injury, such as through accidents or the 

insertion of foreign objects into their ears has the potential to cause ear infections or hearing 

problems in children.  Some participants also mentioned that ear problems are caused by not 

receiving timely and appropriate treatment in order to prevent the physical injury from 

worsening and causing a permanent hearing loss.  

While some participants acknowledged that certain community members might believe that 

hearing loss results from a curse or spiritual punishment from God, many of the interview 

participants believed that hearing loss is more likely to result from other reasons such as a 

physical injury, genetics or during pregnancy. 

“some of our older generation might think like that, oh if you followed this and that this 

wouldn’t have happened to your child. I just think it’s just genetics, if you’re born with 

it, then it comes out to the genes of the parents and how the development of the child 

is. So, we can’t really blame superstitious stuff like that, but to get factual, scientific 

information to explain things.” (Teacher 13) 
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Half of the participants talked about how common ear problems are in their communities.  

Many participants expressed that while they feel hearing loss is rare in Niuean children, it is 

still common in elderly people.  Some participants also described a change in discharging ears 

in children. While it was fairly common to see children with runny ears a generation ago, the 

condition seems to be rarely seen these days.  Teacher 15 expressed: 

“[it] used to be (common) when I grew up in the outer villages, heaps of children with 

that (discharge)… really pussy. Yeah that was one common thing I used to see when I 

was in primary school, lots of kids with discharge. We could tell because they used to 

have the cotton wool to help with it, we don’t see that now.” (Teacher 15) 

One health-care worker also noted that the condition of ear discharge is much more common 

in Fiji and suggested that one reason for this is because in Niue children swim less in the ocean 

and do not swim in dirty rivers and streams which would place them at risk of getting ear 

infections. 

“I see it more in Fiji because almost in every term with fifteen children, you get to see 

one with cotton pellets out of the ear, so you know that they’ve got discharge.” (Health-

care worker 3) 

While participants expressed that there are many reasons why people could get ear or hearing 

problems, participants also discussed that ear problems can be prevented using a range of 

approaches.  Five participants discussed that education within the community was one of the 

most important ways to prevent ear problems.  Strategies included teaching people how to 

clean ears safely, advising people on good ear hygiene practises, teaching children to blow 

their nose properly when they are sick, stopping children from putting foreign objects into 

their ears, and educating people about ear care strategies when swimming or deep-sea diving.  

Participants expressed other ways to prevent ear problems and infections, such as to promptly 

seek good medical advice when there are any signs of ear or hearing problems, and to ensure 

that children are vaccinated. 

Protecting the ears from loud noises such as using earplugs, earmuffs or turning down the 

music when listening on personal listening devices was seen by some participants as important 

hearing protection strategies. 
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“I used to think that if you can hear, that’s it. But I don’t realise that there are other 

alternatives for protection, things like that. Now that I’m facing the problem with my 

husband, especially for my children at home, 24/7 you see them with earphones. Now I 

have to warn them to protect their ears.” (Health-care worker 4). 

The favourable climate was proposed as an important reason why Niueans have healthy ears. 

Warm air temperatures, clean air and good weather contribute to good ear health, and is 

advantageous compared to the cold, damp weather in other countries such as New Zealand.  

One participant did mention that the sun and saltwater in Niue might in fact contribute to good 

hearing and the overall wellbeing of the individual.  Another participant expressed that 

children in Niue are healthier than the children in New Zealand because of dietary reasons: 

“A lot of factors contribute to the healthy ears or the conditions of the kids. Maybe the 

food, compared to NZ you have all sorts of, they’re easy access to different sorts of foods 

but over here, sometimes we’re short of ice cream and chips, and it’s not affordable to 

those families.  So, we’ll stick to our pawpaw, and coconuts, traditional foods. I think it’s 

part of our diet.” (Community member 19) 

Many participants expressed that busting myths and misperceptions is critical in order to 

prevent long term consequences of undetected hearing loss.  Participants expressed that when 

a child is misbehaving or is being naughty, that some people perceive that the child has a 

behavioural problem, rather than consider that the child may have a hearing loss.  Participants 

expressed that some parents may disbelieve a child when the child themselves tells the parent 

that they have problems with their hearing.  Children may also not want to admit that they 

have a problem to the parents, for fear that they won’t be believed.  

“Parents don’t believe them. Like they call you how many times and you say, you say oh 

I have a problem with my ear, and they say, no you don’t. so maybe some kids will never 

want to say that they really have a problem.” (Health-care worker 1) 

A common thread through some interviews was that hearing loss in a child can be undetected 

and misinterpreted by family members as poor behaviour.  Family members could be 

frustrated when the child with an unrecognised hearing loss does not talk, does not respond 

appropriately to questions or turns up the volume on the television too loudly.  One teacher 
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explained that a lack of knowledge of the signs of a hearing loss why a family member’s hearing 

loss was not identified for a long time:  

“She never spoke much growing up as a young child and we just thought she was quiet 

and not knowing that she was just smiling….because we never grew up with it, none of 

us could see the signs, and as we never knew the signs we thought this child had were 

because of hearing loss.” (Teacher14) 

Some participants expressed that teachers hold a powerful position as they can potentially 

avoid these misperceptions by being able to notice out-of-character behavioural changes 

indicating a potential hearing problem: 

“But there are little problems that teachers notice, but they are not medical people, but 

they do notice that actually notice little things with the child because they do spend the 

whole day with the child.” (Teacher 12) 

However, one health-care worker expressed the identifying a hearing loss in a large classroom 

full of children is challenging:  

“we have found that a lot of teachers usually think that the kids are just not behaving 

well. That it’s behavioural problems and not so much hearing problems…I don’t think 

that they’ll be able to tell in a general classroom, that they’d be able to pick up kids with 

a hearing problem.” (Health-care worker 8) 

Participants expressed that hearing loss can have a significant effect on learning and 

development of a child as it can negatively affect self- confidence.  As a result, teacher 

participants described that it is their duty to ensure that children with a hearing loss feel like 

they not being excluded in the classroom.  Teacher 13 expressed:  

“we don’t want them to feel isolated, and lonely too, and ignored, but to feel included 

in the learning environment.” 
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 Theme Two: Niuean people use a combination of practises to maintain their 

health 

6.10.1 Health system, traditional medicine and spiritual practises are used in conjunction 

with each other 

Most participants discussed how Niuean people use a combination of various practises to 

maintain a balance in their physical, spiritual and mental health.  Some participants expressed 

that Niueans are characteristically proactive, and seek a combination of traditional, spiritual 

and Western remedies to heal illnesses and ensure their wellbeing was maintained.  For some 

Niueans, combining prayer and Western medicine is an important part of the healing process: 

“For my household, my family, we do a lot of praying but we also seek medical help and 

we can’t do one without the other. Like, you can’t just go to the doctor and that’s it, you 

can’t just do the prayer and that’s it. One has to support the other.” (Teacher 12) 

While many of the participants believed in the efficacy of both Western and traditional 

remedies, eight participants also expressed that some Niueans favoured Western or hospital 

medicines over Niuean traditional medicines, indicating a strong belief in the efficacy of 

hospital medicines.  As one participant explained: 

“they do have their faith but priority they will come to the hospital and get the 

antibiotics and they will pray for the person for the process to work. But not to rely solely 

on faith to heal the ears.” (Health-care worker 8) 

Some participants expressed that the preference of Western medicines over traditional 

medicines in Niue contrasts with the high use of traditional remedies in neighbouring Pacific 

Island nations.  Health-care worker 3 expressed:  

“people don’t believe in the olden days anymore… so they come to the hospital”.   

Health-care worker 9 also discussed this difference in traditional medicine usage by comparing 

Niue and Samoa:  
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“(In Samoa) people would rather go to the traditional medicine first then come to the 

hospital. In Niue it’s quite different. People here come to the hospital everyday even if 

it’s a small cut. So that’s good in a way.” (Health-care worker 9) 

While some participants conveyed that the hospital system is generally preferred over 

traditional medicines by members of the community, some participants acknowledged that 

there is a building movement to re-connect with Niuean traditional remedies, and as a result, 

to use traditional medicines in conjunction or sometimes in preference, to hospital medicines. 

“I know now, everybody (sic) are turning to natural remedies instead of those chemically 

processed.” (Health-care worker 13) 

Traditional medicines can be preferred over Western medicines particularly if the Western 

medicines have not worked in the past: 

“they tried the medication and it hadn’t worked. And the traditional medicine had 

worked so they’d rather choose the traditional medicine over the modern antibiotics and 

things.” (Health-care worker 8) 

One reason for seeking treatment promptly is to be assured that they or their family member 

will get better, whether it’s through traditional or Western methods.  Some participants 

explained how members of the Niuean community gain and share health knowledge: 

“They have been exposed to a lot of media and they’re also interested in these things. 

So, they will look it up themselves or their friend might have shared it with someone who 

has gone through the same experiences.” (Health-care worker 8) 

Most of the participants discussed how traditional Niuean medicines are used to treat ear 

problems.  Participants discussed how there are certain families in Niue who are known for 

their knowledge and use of traditional remedies and the remedy is kept guarded within that 

family.  That knowledge is then passed down through the generations.  Help from those 

families are sought if a traditional remedy is required.   

“It’s by word of mouth, we don’t go and advertise it. People hear that we have, we go 

and ask, and we respect the rules for herbal medication. Because if you drink or if they 



Chapter 6: Qualitative Interviews: Method, Results and Discussion 

170 

give it to you to drink or to treat, we have to tell you not to eat and drink certain food 

types until the dose is finished.” (Teacher 5) 

The most commonly used natural remedy to treat ear problems such as wax and sore ears was 

oil drops (either coconut oil or baby oil).  One participant mentioned how one traditional 

remedy is to use the young green coconut in conjunction with the root of the hokomamanu 

plant, with the liquid then being squeezed into the ear. This is to treat an ear infection and 

“helps the ear to cool down” (Teacher 6).  Teacher 2 described how crushed lemongrass in hot 

water is used to clear the nose and the ear to relieve congestion. 

6.10.2 There is generally good access to health services 

Participants commonly mentioned that health service access was good in Niue, particularly if 

compared with other Pacific Island nations, and that there are not any overwhelming barriers 

to utilising the health-care system.   

Some participants expressed that Niuean’s are health-orientated people which means that 

they will not hesitate to go to the hospital even for a small complaint such as a scratch or cut.  

Participants discussed how the regular specialist clinics, run by visiting New Zealand teams, are 

advertised on the radio, which can prompt them to seek specialist treatment after a local 

medical review.  Participants expressed that access to specialist medical services both in New 

Zealand and at home encouraged their use of local health services as they knew that they 

would be able to receive appropriate specialist treatment if required. 

Hospital workers encouraged the community to come to the hospital and get a check-up.  

General medical appointments could be used to opportunistically check the health of other 

body parts, such as ears, which is valuable when treating children.  

Patients don’t necessarily require an appointment to attend the hospital, and while this may 

lead to some residents taking the service for granted, it does allow for spontaneous use of the 

health services: 

“they are very health oriented. Any small thing they’ll come to the hospital. They listen 

to the radio and the specialists are coming, they are here. And the elderly people they’ll 

just come and check… especially plane days, they just come into town, do some 
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shopping, go to the airport, swing by the hospital to check their blood pressure and go 

home.” (Health-care worker 9) 

The participants expressed how health services are free for Niuean residents, which ensures 

that cost does not form a barrier to accessing health-care services on the island.  However, 

amongst some non-Niuean resident groups, there is a belief that they will be charged for health 

services, which has resulted in this community being reluctant to seek hospital treatment.  

Physical barriers were seen as a potential barrier to seeking treatment at the hospital.  While 

some participants stated that some older people or working parents might not have the 

transport or time to seek treatment, seven participants expressed that most people have 

access to good transport and social networks, and this generally would not pose a barrier to 

accessing hospital services.  

Another barrier to seeking health services is that some people might feel that they do not want 

to seek treatment.  Reasons for this are that people are unaware they have a problem that 

requires treatment, they lack health literacy, they are fearful of what the health-care worker 

will say, or they believe that the treatment will not work.  This may prompt some people to 

seek more traditional forms of healing: 

“We’ve had a few cases, diabetic foot sepsis, they didn’t want to come to the hospital. 

And I think the fear of getting their amputations done. Some of time are still a little bit 

in denial, this will go away. So, they tend to go to the traditional healers for those 

because they think the hospital treatment will not work.” (Health-care worker 9) 

Some participants mentioned the barriers to seeking health services are inadequate human 

resources within the health system to be able to provide needed services.  Furthermore, one 

participant mentioned that many hospital workers have other roles in the community, thus 

there is limited time to further develop educational messages via social media: 

“It’s really hard in terms of finding time because we have so many hats living on a small 

island, so we’ve got work, the business, community and church stuff and then the family. 

I think that’s our biggest challenge.” (Health-care worker 17) 
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Another barrier to health service utilisation was failure of the health service to live up to 

expectations.  One teacher expressed that people may have a lack of confidence in the system, 

which will form a barrier for people to access health services.  They expressed:  

“Some people might have had bad experiences with services provided or with particular 

health staff they might have dealt with in the past and don’t want to go through the 

same experience again. Or they tried the medication and it hadn’t worked.” (Teacher 

18) 

Health-care worker 9 acknowledged that it was critical that people’s expectations be managed 

adequately, that people want to feel like they’re being listened to and be treated in a respectful 

manner:  

“I think the main thing for patients is to get what they wanted in the first place, say if 

they wanted to get their ear checked, that they get it in a timely manner, they don’ t 

have to wait for long. From the patient’s point of view that’s the important part, to be 

seen faster and to get exactly what they are expecting.” (Health-care worker 9) 

Due to the small size of the population, some community members might feel that their health 

information will not remain confidential.  Perceived or actual lack of confidentiality amongst 

the health-care workers has resulted in some people being dissatisfied with their care and 

treatment.  As one participant mentioned: 

“The biggest challenge that a lot of them say is confidentiality. The fear of… sometimes 

some health workers might have attitude, sometimes health workers might have 

attitude problems, maybe it wasn’t for their ears, but maybe it was for something else. 

But it hits people hard.” (Health-care worker 7) 

Some participants expressed that Niueans have a very high quality of life and standard of living, 

especially when they compare their lifestyle to their Pacific neighbours.  Good access to health-

care, access to clean water, traditional foods, jobs and good schools means that many Niueans 

are very thankful for their quality of life. 
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6.10.3 Develop health promotion messages and expand services in-country 

Participants suggested ways in which health services and health service delivery can be better 

delivered in Niue.  Two participants (Teacher 14 and Health-care worker 7) expressed that 

there was a need to change the approach to delivering health services.  Learning from past 

strategies, ear health promotion messages and ear and hearing services needed to be directly 

delivered to the community, particularly those living in village communities, in order to 

improve accessibility and relevance: 

“here in Niue it’s about our approach and how we can actually connect and engage with 

the community here. Because I know that health has done a lot of promotion activities, 

awareness, campaigns and all of that, but I don’t think it’s really reaching out to the 

community.” (Teacher 14) 

Groups to target include church groups, youth groups, village groups and school groups.  An 

effective approach will see health, education and community members working together to 

prevent future problems.  

Participants talked about improving public education and awareness of ear health and ear 

infections, such as knowing how to best look after ears, good hygiene practises and how to 

prevent ear problems such as noise protection advice, teach the signs and symptoms of ear 

problems in children and improve awareness and education about disability.   

Health education strategies would reach out to a wide range of community members, including 

children, parents and teachers, and workers in their workplace via a wide range of ways 

including posters, TV and radio, social media such as Facebook, government email, and tailored 

education dependent on the target group. 

“go into the community, go into their homes if they have to. Then they know that you’re 

coming out of your comfort. They know that you’re making the effort to come to my 

house. So, you care about my hearing. Show them that way. You’ll get better 9/10 than 

5/10 trying to get to the hospital.” (Teacher 14) 

Health education messages need to be tailored to the needs of the community, and ideally 

presented in Vagahau Niuean, so everyone will understand the messages. 
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“always involving family and community. Ensure you’re speaking the same language, 

not too technical. And talk to them in Niuean if they can’t speak English, even if you have 

to write it down.” (Health-care worker 6) 

The importance of building the local workforce capacity was a theme that came up regularly 

amongst the participant interviews.  Participants expressed that it was critical for Niue to build 

local workforce capacity, in particular for the health services to be able to manage a range of 

basic medical conditions in-country.  This would reduce the likelihood for patients needing to 

be sent to New Zealand for, potentially, costly specialist services.  Suggestions included up-

skilling of the local workforce to deliver more specialist services and ensuring regular medical 

education for health staff.  There also needs to be regular audits of health-care records to 

measure quality of care, what is being done well and what areas require improvement. 

 Theme Three: Holistic belief system 

6.11.1 Health is a holistic entity 

The interviews revealed that members of the Niuean community possess holistic worldviews, 

which blend traditional, spiritual, religious and scientific influences on health behaviours and 

health beliefs. Several participants expressed that health is a holistic concept.  Health-care 

services draw upon international models of health promotion to guide the delivery of services, 

such as the Ottawa charter, which looks at having physical, spiritual and mental balance.  

Health-care worker 6 talked about the holistic nature of health services in Niue: 

“One of our guiding principles that we have in public health is womb to tomb approach. 

So, you look after the person from the time that they had given birth until they are 

passing again. So that’s the fact of life. So, the guiding principle of most of what we do.” 

(Health-care worker 6) 

Some participants discussed how their Christian faith provides a support system in times of 

need and ill-health.  The community members talked about healing through prayer: 
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“My mother-in-law is a very strong Christian and she believes in healing through prayer. 

And its common sense that God created all these beautiful plants to use and to give you 

the ability to know that these things were created with Gods mercy.” (Community 19) 

The Christian faith also provides a basis to explain ill-health.  This is particularly prominent 

when trying to understand ill-health in children and trying to come to terms with a child who 

might be born with a disability.  Their faith provides a support system to try and accept the 

disability and accept the child as they are.  

“it’s just like anything else when child is born… handicapped, disabled, you know you ask 

a lot of questions like that, you say, oh I wasn’t’ a good mother, I wasn’t eating well, I 

wasn’t looking after myself, when I was carrying the baby. As for religious stuff you ask 

questions, why did God do this?” (Community 19) 

Participants discussed how their Christian faith works in conjunction with their belief in 

traditional medicines and local health-care workers.  Prayer is used in conjunction with other 

healing methods, to provide a strong support through times of ill-health and need.  Teacher 17 

explains:   

“you can’t just rely on the spiritual and not physical at the same time, they work 

together. You ask for help and at the same time you look for help yourself. Not just wait 

for the help to come from up there. The ear drops won’t come from up there. The help 

that you ask from up there is to give you confidence that your child is going to get better. 

And with the help from whoever it is, local medicine or local doctors.” (Teacher 17) 

Some participants expressed health beliefs based on fact and not superstition.  Teacher 13 

expressed:  

“we can’t blame superstitious stuff…. (we need) factual, scientific information to explain 

things”.   

Some participants also emphasised the importance of traditional factors, such as eating 

healthy foods, staying away from processed foods, and being community and family orientated 

to maintain their health and wellbeing.  Sharing knowledge with each other and helping each 

other in the community is identified as an important part of being healthy. 
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Some participants expressed that members of the older Niuean generation may continue to 

hold more superstitious beliefs than the younger generation, although superstitious beliefs 

overall are becoming more and more uncommon.  Some participants explained that some 

members of the older Niuean generation maintain some superstitious beliefs.  Participants 

described how certain clothing colours should be avoided or certain food types avoided if one 

has a certain illness or is pregnant.  Others described how their grandparents’ generation 

believed that if someone did something bad in the past, that curse would affect the following 

generations:   

“if my grandparents did something bad in the past and the older ones will say wait until 

they have kids or their kid’s kids, and those kids will be affected. There are a lot of things 

here, say, superstitious stuff, a lot of beliefs here on the island… Just be careful what you 

do.” (Health-care worker 7) 

The younger generation are exposed to more health information than the elders and therefore 

their health practises are more aligned with the hospital system.  The older generation are 

more likely to utilise traditional remedies to cure illnesses, however, there may be a more 

recent movement by the younger generation to want to use more natural traditional remedies 

rather than rely on Western medicines. 

Others talked about how if a child was born with a congenital abnormality, some community 

members might place the blame on past wrongdoings by their parents.  Most participants 

however noted that these beliefs are becoming uncommon: 

“Some people think that if the child has a congenital abnormality, obvious abnormality 

such as an extra digit that you can see, they might say that the parents have done 

something wrong and it’s shown up in the kids. It’s still there but it’s not really strong. 

It’ll go on like a rumour, like a faint thing and then just disappear.” (Health-care worker 

9) 

6.11.2 Relationships are fundamental to the Niuean way of life 

Participants identified that relationships between family, teachers, schools, hospital, 

community and church are fundamental to the Niuean way of life.  Specifically, participants 
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expressed that good communication between these sectors is important to ensure that 

members of the community with a hearing loss are not ostracised and stay included in Niuean 

society.  

Teachers expressed that they need to know whether one of their students has a medical issue 

that might affect his or her learning, and this includes knowing when a student has a hearing 

loss.  The teachers expressed they must be told directly by the parent or via the health 

department.  For reasons of trust and the small size of the Niuean population, parents need to 

be assured that the information about their child will remain confidential.  

“…be more informed of what’s happening because the children are coming in. Because 

if a child has a hearing or eye problem, just to let us know so we can find ways to help 

them and not just keep it silent. Open communication between health, parents and the 

school.” (Teacher 17) 

Schools can facilitate the learning and development of a child with hearing loss by establishing 

strong communication and relationships between teachers and parents. Any concerns that a 

teacher has about a student should be communicated to the parent.  Relationships between 

the teachers and the child with the hearing loss can also be facilitated by instigating practical 

changes, such as getting the child with a hearing loss sit at the front of the class, talking slowly 

and clearly, repeating when necessary, and checking that the child has written down correct 

information in their workbook.  Two participants discussed how teacher aides facilitate the 

learning of a child with a hearing loss or with a development problem.  One offered: 

“When they’re short of teachers or when the teacher is not well, then they call the 

teacher aide. We also have permanent teacher aides who follows the kids to all of the 

options… it gives the kids an opportunity to be able to learn alongside everyone else.” 

(Health-care worker 8) 

Peer support in the classroom is also another strategy that schools in Niue used to facilitate 

the learning of a child with a learning disability.  The use of visual cues, up-skilling of the 

teachers as well as one-on one tutoring are forms of differential learning strategies that can 

be implemented by teachers to ensure that a child with a hearing loss is afforded the same 

opportunities as their peers within the classroom. 
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 Discussion 

6.12.1 Overview of the study 

The main purpose of the interviews was to understand Niuean peoples’ ear and hearing health 

perceptions and to explore the patterns of Niuean people’s access to and use of primary and 

traditional health-care.  Semi-structured in-depth interviews allowed a range of views to be 

expressed, provided deeper understanding about a topic of relevance, and has the capability 

to inform theory.  Culturally respectful and appropriate interviews embedded in the Talanoa 

method were an ideal method of data collection to inform the development of a Niuean ear 

and hearing health model.  

The interviews with twenty participants revealed the critical elements that constitute ear and 

hearing beliefs and broader health beliefs within the Niuean community.  The main themes 

generated from the interviews indicated there is a good general level of understanding about 

ear disease, signs and symptoms of ear infections and hearing loss as well as good knowledge 

regarding the causes of hearing problems particularly around noise-induced hearing loss and 

ear trauma.  The participants expressed knowledge regarding the major impacts that hearing 

loss can have on an individual and their community.  Regarding health system usage, Niueans 

have strong faith in Western medicine and while showing a preference to use the hospital 

system, the use of traditional medicines and spiritual practices in conjunction with Western 

medicines to aid in healing of the body and spirit is commonplace.  Threaded through the data 

was the importance of strong relationships between the Niuean population. 

The thematic analysis process applied to the qualitative data generated three major themes 

that were integral to understand Niuean ear and hearing beliefs.  The three major themes – 

Hearing is an important sense that must be protected, Niuean people use a combination of 

practises to maintain their health, and Holistic belief system – all highlight the nature of the 

Niuean belief system and give insights into the unique strength-based characteristics of Niuean 

society.  Figure 55 provides a summary of the major themes from the semi-structured 

interviews: 
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Figure 55 Summary of the major themes from the semi-structured interviews 

 

The following section will discuss the interview findings within current public health discourse.  

Strengths and limitations of the data will then be explained. 
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 Main Findings 

 Theme One: Hearing is an important sense that must be protected 

6.14.1 Hearing is connection  

The meaning of hearing for the participants fell into two broad categories.  Participants 

described hearing as a biological concept and included descriptions of the physical 

characteristics of the hearing organs and the physiological functioning of the hearing system. 

Many participants also expressed hearing in a more illustrative way.  Common amongst the 

responses was that hearing is a method that allows connection and communication with each 

other.  Participants described that hearing is a vital sense, mediating connection to their 

surroundings, their environment and with members of their community.  Hearing was 

identified as being critical to understand the world around you and the participants noted that 

this was of great importance particularly in childhood.  Hearing is the key to learning spoken 

language and is important for the cognitive development of children.59 

The Niuean society, similar to many other Pacific societies, functions primarily through 

folklore; education, cultural expression and knowledge transmission are primarily passed on 

through the generations through oral means.313 Written texts historically were penned by non-

Niuean authors who had an outsider perspective,314 thus the data from the interviews showed 

how verbal communication and oral expression provides an important part of the Niuean 

culture, from a Niuean perspective.  

Many of the participants described the significance of hearing as one of the five human senses 

and made connections with the eyes as two vital sensory organs of the face.  The interviews 

revealed that the eyes and ears have a natural and obvious link, both anatomical and sensory.  

The eyes and ears were expressed as playing an important role in oral communications.  This 

natural linkage between eyes and ears may offer some natural synergies for health service 

delivery.  For example, screening services for hearing and vision could be conducted together.  

Opportunistic checking of both eyes and ears for medical clinics could be an efficient way to 

monitor changes in the two vital sensory systems of the head.  
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6.14.2 Hearing loss has major personal and societal impacts 

Participants described hearing loss as having the potential to significantly affect a child’s 

development.  Key areas reported by participants included how ear problems can affect a 

child’s ability to learn in the classroom, influence how well they do at school and how it can 

impact negatively on their relationships with their peers.  Hearing loss has long been identified 

as having the potential to significantly impact individuals and their families, by affecting 

communication, language development, educational opportunities and employment choices, 

and may also contribute to social isolation, cognitive decline and depression.9,129,134,315 

Participants also described how hearing loss can negatively affect social relationships, with 

feelings of frustration, distress, shame, loneliness, anger and resentment being experienced 

by people with a hearing loss.  Social isolation in individuals with hearing loss is shown to lead 

to depression and negatively impact general health.316  Social isolation and difficulties in 

communication can result in significant economic costs particularly in LMICs where hearing 

loss is more prevalent and where there is less health infrastructure and resources to 

rehabilitate people with hearing loss.23  There is increasing evidence to show that unaddressed 

hearing loss places substantial economic strains on health-care systems, educational systems 

and results in loss of productivity.10,11,23  The WHO conservatively estimates that unaddressed 

hearing loss has an economic impact between $750–790 billion globally.23 

Many participants expressed how hearing loss could result in stigma against the person 

experiencing hearing loss.  Stigma is “the possession of, or belief that one possesses, some 

attribute or characteristic that conveys a social identity that is devalued in a particular social 

context.”317 Individuals with hearing loss can be misunderstood as having an intellectual 

challenge or a deficiency in personality and character.318 The feeling of being stigmatised can 

result in major impacts such as loneliness, hearing loss denial and rejecting hearing assessment 

and treatment.135,319 This influence on decision-making can impact whether or not the person 

initially accepts the hearing loss, whether they seek help and agree to be tested, and whether 

or not they wear hearing aids.   

Caring for a child with an ear disease can cause significant stress and anxiety for parents; 

parents can feel socially isolated, experience stigma and judgement from their peers and can 

feel helpless and disempowered.  This can lead to parents raising questions around treatment 

efficacy, their own competency and worry about their child’s development.158  The level of 
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stigma experienced can be moderated by strong dyadic relationships, such as having a strong 

parent-child relationship; and positive external societal forces, for example good relationships 

with health professionals.319  This highlights the importance of a trustworthy, responsive 

health system for supporting parents and children with hearing loss. 

While interview participants acknowledged that hearing loss in the Niuean population could 

have real and serious impacts, they also reported that ear problems seem to be less visibly 

present compared to what it has been in the past, with community members, including 

teachers and parents seeing less children with runny ears. This perceived low prevalence of 

suppurative ear conditions contrasts with relatively high prevalence of chronic OM in Pacific 

Island children in New Zealand.  While there is limited data for Pacific children with the sub-

type of chronic suppurative OM, or runny ears, there is some data available on chronic OM 

more broadly.  For example, 25.4% of Pacific Island 2-year-olds in New Zealand have OM with 

effusion.22 OM is also prevalent in neighbouring PICTs.  OM with effusion was identified in 

34.2% of Solomon Island children (4-15-years old),177 19.4% of Samoan children (6-7-years 

old),41 and 7.92% of Fijian children (0-18-years old).42 Acute and chronic OM affects 2.78% and 

4.1% of children 0-18-years old.  Middle ear disease was highly prevalent in a Tonga ear and 

hearing health study, identifying that 21% of the school children had middle ear disease, of 

which 60% had chronic OM.51 

Niue follows the New Zealand immunisation schedule and introduced the Pneumococcal 

Vaccine Synflorix (PCV10 pneumococcal conjugate vaccine) to children.  Niue has high herd 

immunity, with 99-100% of Niuean children receiving their vaccinations.299,320  If the New 

Zealand immunisation schedule is followed, all children should receive the PCV10 vaccine at 6 

weeks, 3 months, 5 months and 15 months.  While the pneumococcal vaccination has been 

shown to be efficacious in reducing the incidence of AOM episodes, there are other factors 

which are shown to influence the decline in OM incidence, such as a reduction in frequency 

and type of antibiotic use, stricter diagnostic criteria, a preference for ‘watchful waiting’, 

perceived effectiveness of vaccinations resulting in less medical consultations and a decreased 

exposure of children to second-hand smoke.321  

The efficacy of the pneumococcal vaccination is dependent on immunisation in early infancy, 

ideally before developing AOM for the first time, and has not shown to reduce cases of OM in 

children with established recurrent disease.322,323 The effect of PCVs on bacteraemia and 
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meningitis is substantial (80-90%) but has modest benefits to low-risk AOM children.148 The 

conjugate vaccine is also associated with a reduction in tympanostomy tube insertion and 

reduction in invasive pneumococcal disease in adults through herd immunity.  The prevention 

of a small proportion of AOM may have a significant effect on the development of CSOM in 

vulnerable populations.79 

Low tobacco rates in Niue could also be posited as a potential reason why there appears to be 

less chronic ear disease in Niuean children.  According to WHO, tobacco rates (daily use) in 

Niuean adults 15-years and over is 15.8% for men and 7.6% for women,324 lower than the rates 

in New Zealand and among the lowest in the Pacific region.  Niue has committed to WHO’s 

Tobacco Free Initiative and WHO’s Healthy Islands Initiative,39 a health promotion programme 

which was borne in 1995 as part of the Yanuca Declaration.209  The high price of cigarettes, the 

provision of free tobacco cessation services and health promotion initiatives have been 

asserted as reducing tobacco rates in Niue.325 

6.14.3 Hearing loss can be prevented despite its many causes 

Participants had good knowledge on the range of risk factors for ear problems.  Risk factors 

discussed included physical reasons, such as trauma or pressure changes, exposure to 

contaminants, noise, having bacterial or viral illnesses, swimming in dirty water or seawater 

and poor hygiene practises.  International studies show the parents have a considerable range 

of knowledge of ear and hearing problems.  Parental knowledge of risk factors for ear problems 

is dependent on factors such as geographical location, age, gender, socioeconomic status and 

cultural norms.169,326 

While very few studies have been conducted on Pacific communities and their perceptions of 

ear and hearing health, risk factor knowledge from this study is similar to that conducted with 

parents in the Solomon Islands which reported that parents had good knowledge of the 

aetiology of hearing loss, particularly in regards to OM, noise exposure and family history.155  

Fathers and mothers both were concerned and aware of the implications of childhood hearing 

loss and appreciated the importance of the development of hearing services.   

While few participants believed that hearing loss is due to a curse, many acknowledged that 

some older Niueans could still hold such beliefs.  Some members of Pacific communities, 
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particularly the older generation, may still hold the fatalistic belief that disability is a form of 

religious or cultural punishment.327,328 The qualitative study in the Solomon Islands found that 

over half (56%) of parents believed that a hearing loss could be due to a curse155 which 

contrasts with the findings of this study.  A traditional belief of disability in the Pacific is that 

persons with a disability are to be looked after fully by the family and not be expected to 

participate in mainstream life; disability is viewed as a medical issue, or persons with a 

disability need to be cured.  While negative attitudes persist in some LMICs towards people 

with a hearing disability,326,329 there are many Pacific peoples who do not believe that a 

disability is a result of a cultural or religious wrong doing.  It is believed increasingly that a 

person with a disability should have an understanding and caring support system that is 

grounded upon family-based care.327 

Participants expressed that ear problems can be prevented through a range of actions such as 

health education, having good hygiene practices, using ear protection devices to avoid noise-

induced hearing loss and to seek prompt medical attention.  Very few participants noted that 

ear infections can be prevented through strategies such as receiving the pneumococcal 

vaccination, breastfeeding and avoiding second-hand smoke.  Although Niue has very high 

vaccination levels, the promotion of the benefits of breastfeeding to ear health and education 

around reducing tobacco use, and avoiding second hand smoke, particularly in closed 

environments such as in cars, could be integrated into health promotion programmes as 

potentially modifiable behaviours which can reduce the risk for OM.168 

Participants expressed how hearing loss in children could be misinterpreted as misbehaviour 

or the child deliberately ignoring the parent.  Research has shown that parents can find it 

difficult to recognise hearing loss in their children.  A study in the UK found only 44% of parents 

recognised hearing losses when their child had a severe or profound losses, with even less 

parents recognising mild or moderate hearing losses, common in children with OM.330 A recent 

study in New Zealand showed that 15% of parents with no suspicion of hearing problems in 

their child did indeed have a child with a significant hearing loss.20  Even if a child 

communicates to a parent that they have a hearing problem, the parent may not act upon this 

and seek treatment.331 These challenges underscore the importance of increased parental 

vigilance, the provision of timely and accessible services and implementation of a sensitive 

hearing-screening program.  Hearing loss may also be misperceived by the person with the 
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disability as people with a hearing loss may not always be aware of the consequences of the 

loss and do not always know what they are missing out on.316 Therefore dispelling myths and 

misconceptions around hearing loss is an important element of any ear and hearing health 

programme.159 

 Theme Two: Niuean people use a combination of practises to maintain their 

health 

6.15.1 Health system, traditional medicine and spiritual practises are used in conjunction 

with each other 

The participants expressed that Niueans used a combination of practises in order to maintain 

their physical, spiritual and mental health.  Medical pluralism, the use of more than one 

medical system which are grounded in different principles, is characteristic across the globe.332 

While the notion of medical pluralism has been criticised for being over-simplistic, and 

underplaying the importance of political, social and economic factors, the incorporation of 

both biomedicine and alternative/traditional medicines are recognised as an important part of 

health-care seeking in many societies.333 Despite this, while alternative or complementary 

health-care systems are present in all societies, biomedicine dominates the health systems of 

high-income societies.333,334   

Traditional medicine and healing is a health system that evolved to address personal ailments 

and community problems within a particularly socio-cultural worldview.335  Traditional 

knowledge and practice which is handed down and modified through the generations, is used 

in diagnosis, prevention and treatment of physical, mental, spiritual and social imbalances.  

Traditional healers are recognised by the Niuean community as a competent provider of 

health-care based on traditional knowledge and beliefs and whose approach to treatment is 

holistic in order to search for equilibrium and healing of relationship imbalances.   

New Zealand-based older Niueans are more inclined to use Niuean medicines when Western 

medicines don’t work effectively.  Traditional medicines may be considered more suitable to 

treat Niuean illnesses, with Western or palagi illnesses more appropriate to be treated by 

Western medicines.242 This study has revealed that while hospital medicines tend to be 
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preferred as the primary option, Western medicines, traditional practises and spiritual 

practises are commonly used in conjunction with each other depending on the needs and 

preferences of the patient.   

6.15.2 There is generally good access to health services  

The interviews illustrate that the Niue health system offers good access to clinical health-care 

services, with participants also expressing an interest or usage of spiritual and traditional 

remedies.  Most Niue residents can access transport to and from the hospital and are able to 

receive appropriate, timely and affordable treatment.  There are well known families in Niue 

who hold the knowledge of traditional medicines and who can provide traditional remedies to 

community members outside of their own family unit.   

Potential barriers to accessing health services can be experienced at the patient level 

(demographic variables, social structure variables, health beliefs and attitudes, personal 

enabling resources, community enabling resources, perceived illness and personal health 

practises), at the provider level (skills and attitudes of the provider), and at the system level 

(the organisation of the health-care system).336  Good access to health services in Niue 

contrasts greatly with New Zealand that exposes significant barriers to accessing health-care 

services for Pacific peoples.337 Researchers in New Zealand expressed that it is the lack of 

economic resources, and not lack of knowledge, which result in non-attendance for 

treatment.338  Associated costs are identified as a major barrier to attending hearing screening 

programmes and follow-up services.339  Providing a culturally appropriate and affordable 

service with flexible appointment schedules to fit in with work and childcare responsibilities, 

are important first steps to facilitate attendance.338 Maintaining a free service with flexible 

appointments times for all Niuean citizens is critical to ensure that structural and financial 

factors do not form a barrier to access.  

6.15.3 Develop health promotion messages and expand services in-country 

While there is generally good access to and utilisation of health services in Niue, participants 

expressed that there is still potential for ear and hearing health service improvement.  

Participants expressed several service areas that can be improved, such as developing ear and 
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hearing health promotion initiatives to improve the knowledge of the topic amongst 

community members.  Health literacy is a set of skills that are required to not only function 

well in the health-care or public health setting, but it comprises a set of skills that enable 

people to participate more fully in society, and to exert a higher degree of control over 

everyday events.340  People with low literacy skills are more likely to have poorer health 

outcomes than those with good literary skills, mainly because of their poor socioeconomic 

status and worse access to the social determinants of health.341   Lessons from New Zealand-

based research show that in order to improve health literacy and to avoid a disconnect 

between provider and patient, the messaging must be patient-centred; education must be 

empowering, aligned with patients’ own worldviews, and based on their current levels of 

knowledge.338  A good level of social literacy of the provider is required in order to 

communicate effectively and build rapport with the receiver of the service.342 

Implementing new health services needs a balance between community expectations and 

ensuring the service is viable within resource constraints.  Participants expressed that 

improved ear and hearing health programmes in the form of health promotion, health 

education and ear and hearing health clinics would be beneficial to the Niuean community.  

International evidence also shows that parents are generally very supportive of early 

identification and intervention services for infants and children with hearing loss.155,156  

The health system in Niue faces a number of challenges to programme development, and 

human resourcing has been recognised as one of those challenges.343  Yet a number of low-

cost possibilities exist for the prevention of hearing loss.  Sixty percent of childhood hearing 

losses are potentially preventable and where hearing losses exist, early intervention 

programmes can mitigate its adverse impact and are cost-effective to implement.59  A public 

health approach is the most cost-effective strategy to prevent hearing loss and should include 

health promotion, disease prevention, and the collection of reliable data.  Implementing ear 

and hearing health policies, such as policy around hearing screening and ear protection, and 

monitoring of stakeholder action is also essential.344  Cost-effectiveness analyses have shown 

that aural toilets and topical antibiotics for CSOM, and programmes for screening for hearing 

loss and follow-up with hearing aids or other treatments as appropriate, are cost-effective 

additions to a primary care system.15 
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Health education should be implemented with personal forms of communication, community-

based educational outreach and address such social determinants which impact ear and 

hearing health.340  Some participants expressed that health promotion messages should be 

provided in Vagahau Niuean.  Vagahau Niuean is the most important way for fundamental 

concepts, values and beliefs to be understood.  It is imperative for those who are working with 

magafaoa Niue (Niuean families) to show respect to family by speaking Vagahau Niuean.  

Patient expectations of a health service must be managed appropriately and respectfully.  For 

example, parents may have an expectation that antibiotics are an effective form of treatment 

for ear infections.161,345 Antibiotic-resistance has been acknowledged as one of the greatest 

risks to human health346 and the efficacy of antibiotic treatment for OM in children is poorly 

supported.67,347 Health-care workers should be aware of the potential for parents to expect 

antibiotic treatment for an ear infection and implement clear strategies, such as an 

observational approach, as well as address parents’ concerns about complications of OM in 

order to manage such expectations.  Provision of supplementary printed information, 

discussion of treatment options with family and friends, and a non- paternalistic approach are 

additional factors that can positively influence the decision-making process.162 

 Theme Three: Holistic belief system 

6.16.1 Health is a holistic entity 

The interviews demonstrated that the philosophical worldviews of health and wellbeing for 

participants are holistic in nature.  Niueans believe the human dimensions of a person’s moui 

(life) such as the physical body, emotions, spirit and mind of a person are interconnected and 

interdependent.  Individuals are inextricably connected to their families and good relationships 

form the basis of a peaceful life.348 Love, compassion, sharing, caring for and protecting each 

other are key values in maintaining peaceful relations between family members.  Other Niuean 

values which are key to maintaining holistic wellbeing are: fakalilifu (respect), loto fakaalofa 

(sympathy), loto fakatokolalo (humility), loto matala (common sense), feofanaki (caring), 

makaka (ability), malolo (strength) and fakatautonu/taui (reciprocity). 
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This holistic view of health is also evident politically across various Pacific nations and 

underpins the Healthy Island Yanuca Declaration,208 a visionary health promotion and health 

protection initiative which Niue has been signatory to since 1995.  Founded within an 

ecological model of health, The Yanuca Declaration balances human and environmental ideals, 

where Healthy islands are places where “children are nurtured in body and mind.”209(pp3) 

Improving health should address the wider determinants of health and ensure “health in all 

policies”, placing health as a key outcome in other sectors such as the economy, trade, climate 

change, the environment, education, food, transport and communication.209  Ear and hearing 

health programmes must be holistic in nature in order to address the audiological, medical and 

educational needs of Pacific people with hearing loss.18,349  

The interviews highlighted that both contemporary and traditional belief systems are present 

within the Niuean community.  Niuean peoples based in New Zealand may experience a 

conflict between contemporary influences and traditional Niuean values, such as the 

opposition of freedom of choice and individuality with values of interconnection.  

Philosophically Pacific peoples perceive that life is interdependent; that there is an 

interconnection between people and their lived and ancestral homes, their divinities and 

God(s), their natural and cosmological environments, and their ancestors.348 Migration to New 

Zealand has resulted in Niuean peoples having to adapt to different ways of life, conforming 

to different roles within the family and needing to deal with challenges to identity and 

culture.348  The proactive nature of Niueans regarding their utilisation of relevant health 

systems is reflective of their broader cultural and social beliefs.165   

6.16.2 Relationships are fundamental to the Niuean way of life 

Interviews revealed how important relationships are for the Niuean community.  At a clinician-

patient level, health-care workers must build a trusting relationship with the patient and their 

family, which is based on mutual respect, honest engagement, respectful listening and 

questioning.  A sound knowledge and respect for social, cultural and clinical knowledge is 

critical to facilitate the clinician-patient relationship.338,350  

Participants expressed that a good relationship should exist between parents, teachers and 

the health system for a child with hearing loss to be identified early and treated appropriately.  
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Teachers play a particularly important role in facilitating learning in a child with a hearing loss.  

A strong and consistent teacher-student relationship can set a foundation for enhanced 

motivation and connection to the learning environment.  Teachers can also facilitate student 

autonomy by providing social environments which are safe and learning spaces with little 

competing noise, which can enhance student sense of self-determination.351 

New Zealand-based research shows that in order for health services to be responsive to the 

needs of Pacific peoples, it should be holistic and strengths-based in its approach.338  As Niue 

is a small, tight-knit community, participants expressed that the close relationships with each 

other are its strength; as everyone knows each other there should be few barriers to 

implement new strategies, to share knowledge, to assess what works and what doesn’t work 

for each village and to take lessons from past initiatives.   

Relationships between Niuean community members can be affected by social standing.  

Participants expressed that social standing can result in expectations of behaviour which is 

based on what village they are from and which family they belong to.  It was also made clear 

that this should not affect the quality of the treatment received nor influence the 

confidentiality of the interaction.  Therefore, relationships of trust are critical for effective 

health-care.  Health services for Pacific peoples should ‘wrap around’ the needs of the family, 

work across other sectors such as education and social services, and link the individual and 

family with community and service providers.352,353  

 Summary 

The aims of the semi-structured interviews were to understand the ‘worldviews’ of Niuean 

peoples regarding ear and hearing health, to understand the patterns of Niuean people’s 

access to and use of primary and traditional health-care, and examine the factors that impede 

or facilitate that access and use.  Interviews were conducted to provide a platform for 

community members to express their views on ear and hearing health in order to inform 

service delivery and appropriateness to local needs.  Twenty semi-structured, in-depth 

interviews were conducted with Niuean community members including teachers, health-care 

workers, parents as well as other members interested in participating.  Interviews were 

grounded in Talanoa which was appropriate for study aims and theoretical basis.   
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Through thematic analysis data analysis methods, three main themes were generated.  These 

were Hearing is an important sense that must be protected, Niuean people use a 

combination of practises to maintain their health, and Holistic belief system.  The findings 

reveal that Niuean peoples value hearing health as an important sense for communicating and 

connecting with each other.  Health is viewed as a holistic entity and while Niuean peoples use 

the health system as a priority, traditional and spiritual medicine are also used in conjunction 

with mainstream medicine to enhance ear health and general wellbeing.  There is generally 

good access to health services and few physical barriers, however there are also opportunities 

to expand services and improve service responsiveness for Niuean peoples.
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BILINGUAL SURVEY: METHOD, RESULTS AND DISCUSSION 

 Overview 

This chapter will open with an explanation of how the survey tool was developed.  The chapter 

will cover instrument development, including the pilot phases, the translation process and the 

execution of the questionnaire.  The results will then be presented alongside a discussion of 

the findings. 

 Objectives 

The aims of the survey were to further understand community perceptions and knowledge of 

ear and hearing health.  The purpose of using a questionnaire for this study was to allow for 

greater reach into the Niuean community.  As the questionnaire was available in both English 

and Vagahau Niuean it was inclusive to members of the community who were not able to 

participate in the qualitative interviews, as well as those community members who were not 

confident in communicating in verbal English.  A written questionnaire was also appropriate 

for those people who wanted to express views that they would not be comfortable expressing 

within a face-to face- interview. 

 Aims 

The aims of the bilingual survey were to answer the following questions: 

• What are the knowledge, attitudes, practises and needs of the wider Niuean community 

towards childhood ear conditions including otitis media and hearing loss?   

• What are the factors which influence community engagement with childhood hearing 

and ear health services?  How can ear and hearing health services be improved in Niue? 
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• What are the Niuean worldviews of ear and hearing health? How is ear and hearing 

health culturally defined by members of the Niuean community? 

 Method  

A questionnaire is an instrument that is used to survey participants’ knowledge, beliefs, 

attitudes and behaviours.251,354  The development of the questionnaire was an iterative process 

which began in early 2016 and was ready for final dissemination in mid-2017.  An initial 

exploratory literature review revealed that there was a dearth of available questionnaires that 

would allow the researchers to appropriately answer the research questions.  While there 

were some questionnaires that have been used to survey the knowledge and attitudes of 

specific population groups in ear and hearing health, there were none available that would 

achieve the research goals specific to a Pacific population. 

Through the development phase, Knowledge, Attitude and Practise (KAP) surveys were 

considered a potentially viable guide to use as a model in which the structure of the 

questionnaire could be potentially based.  KAP surveys are a commonly used methodology to 

understand health behaviour and health-seeking practises.  The KAP survey is a structured, 

standardised cross-sectional questionnaire that is delivered by an interviewer to gather 

information on what is known, believed and done in a particular topic area.355  This commonly 

used instrument examines the knowledge (what is known), attitudes (what is thought), and 

practises (what is done) about general and/or specific topics of a particular population.  While 

there is no KAP questionnaire currently available that would be appropriate to answer the 

research questions for this study, KAP questionnaire design was used as a resource to structure 

and inform the development of the questionnaire.  Strictly adhering to a KAP approach for this 

study was deemed inappropriate as it was considered too narrow in its scope, and it was 

considered important to include broad questions in order to gain an understanding of the 

Niuean belief systems and specific community needs.  Pacific theoretical models, including 

Pacific health models and health-care models, influenced the inclusion of some of the 

questions. 
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7.4.1 Questionnaire Development 

The comprehensive literature review identified a number of surveys, including KAP studies, 

which were conducted to improve knowledge, perceptions and behaviours of community 

members, in order to improve the delivery of ear and hearing health programmes in both 

LMICs and high-income countries 155,156,359,360,157,159,161,169,345,356–358  The literature review 

allowed for the identification of gaps in the literature from which the initial draft questionnaire 

was based.  The questionnaire then went through several piloting phases.  The questionnaire 

was piloted amongst research and health colleagues both in Fiji and then disseminated 

amongst presenters at the Suva Pacific Research Symposium in September 2016.  The 

questionnaire went through several iterations during this phase and refinement of language 

and questions.  Questionnaire layout was guided during the pilot phase and adjustments made 

as necessary.  Feedback was received from Niue health-care workers and education workers 

based within the Department of Education in July 2017. The questionnaire was then piloted 

amongst New Zealand-based Pacific public health researchers at the School of Population 

Health before questionnaire finalisation. 

7.4.2 Translation 

Initial translation of the questionnaires from English to Vagahau was performed by a New 

Zealand-based Niuean translator. The Niuean language versions of the questionnaires were 

then cross-checked for accuracy by local Vagahau Niue experts within the Niue Department of 

Education and Niue Department of Health.  This process identified several differences in 

vernacular between the two versions.  Having the documents crossed checked by residents 

strengthened the validity of the final translated versions.  The questionnaires which were 

completed in Vagahau by participants were translated into English by a local Niuean resident. 

Three questionnaires were prepared each with their own distinct purposes with the main 

purposes as follows: 

1.  The Stream B Parental/ Main Caregiver Questionnaire 

The purpose of this questionnaire was to garner information about parental experiences and 

views of ear and hearing health and ear health services, and their views of ear and hearing 
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health, from parents attending the ear testing with their child participant.  The English and 

Vagahau Parental/Main Caregiver Questionnaire can be found in Appendix E and Appendix F. 

2. Stream C Health-care Worker Questionnaire 

The purpose of this questionnaire was to establish a good understanding of previous training 

in ear and hearing health, management of ear and hearing problems, health literacy and views 

and attitudes towards ear and hearing health.  The English and Vagahau Health-care Worker 

Questionnaires can be found in Appendix U and Appendix V. 

3. Stream C Teacher, Parental, General Community Questionnaire 

The purpose of this questionnaire was to understand attitudes towards ear and hearing health 

from a range of community members.  The English and Vagahau Teacher, Parental and General 

Community Questionnaire can be found in Appendix W and Appendix X. 

All three questionnaires started with a demographic information section, and then followed 

with questions about ear disease and hearing.  The questionnaire items included both closed- 

and open-ended questions in order to best capture a range of beliefs and attitudes.   

7.4.3 Survey procedure  

The questionnaire was distributed in paper form amongst members of the Niuean community 

by the Public Health team including teachers, parents of the children attending ear and hearing 

health checks, health-care workers and members of the general public.  Paper advertisements 

were placed within the early childhood centre, primary school, high school and hospital 

outlining the study.  Snowball sampling was encouraged by the Public Health team.  The study 

was also advertised over the local radio station, Radio Sunshine.  A bilingual PIS and CF were 

provided to potential participants (Appendix Q, Error! Reference source not found., Appendix 

S and Error! Reference source not found.).  Parents who completed the questionnaire during 

the ear and hearing tests were instructed not to complete a second questionnaire to ensure 

that data was not unnecessarily replicated. 
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 Results 

7.5.1 Participant Demographics 

One hundred and seventy (170) participants completed the questionnaire, consisting of 78 

parents (Stream B), 60 members of the general community, 19 health-care workers and 13 

teachers (all Stream C).  Table 31 outlines the demographic data of participants. 

Table 31 Demographic data of the survey participants 

Gender n=170 (%) 
Female 121 (72%) 
Male 46 (28%) 
Age  
Mean (years of age) 37  
Spread of ages (Percentiles) 29 (25th percentile) 

36 (50th percentile) 
45 (75th percentile) 

Ethnicity  
Niuean 
Tongan 
Samoan 
Fijian 
Filipino 
Tuvalu  
Rotuman 
Other 

119 (69%) 
11 (7%) 
14 (8%) 
6 (4%) 
5 (3%) 
5 (3%) 
3 (2%) 
6 (4%) 

Education  
Primary school 
Secondary school 
Tertiary (undergraduate) 
Tertiary – Post-graduate 
Technical institute/vocational 

5 (4%) 
48 (32%) 
61 (41%) 
27 (18%) 
8 (5%) 

Median income (NZD) $30,000  
 

Most of the questionnaire participants were female with a mean age of 37.  The majority were 

Niuean ethnicity (69%) with most participants (41%) having completed undergraduate tertiary 

studies, followed by secondary school (32%) and post-graduate tertiary studies (18%). 
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7.5.2 Knowledge and Beliefs of Ear Infections 

7.5.2.1 Meaning of ear infections 

Many participants viewed ear infections as a physical or biological manifestation.  Participants 

expressed that ear infections were caused by a chain of processes such as a collection of fluid 

in the ears, inflammation around the ear and ear-drum, and heat and redness around the ear.  

Some participants expressed that ear infections arose from a range of causes including having 

a cold, flu, allergy or blockage of wax.  Ear infections to some participants were described as 

harmful bacteria or virus which affect normal functioning of the ear structure.   

7.5.2.2 Signs and symptoms of ear infection 

Participants expressed a wide range of the knowledge of signs and symptoms of an ear 

infection.  The most common signs and symptoms expressed were a child crying in pain, pulling 

and rubbing their ears, verbally telling the parent their symptoms and showing pain when 

someone else touches their head or ear.  Physical signs included smelly fluid and ear discharge, 

swelling of lymph nodes, fever, and redness around the ear.   Other signs included altered 

hearing, bad listening skills and headaches.  Painful ears can cause general irritability resulting 

in difficulty sleeping, eating and feeding. 
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7.5.2.3 Level of concern regarding childhood ear infections 

 

Figure 56 Level of concern regarding childhood ear infections 

 

The majority (95%) of participants expressed that they would be either worried (31%) or very 

worried (64%) if a child they knew had an ear infection. 

7.5.2.4 Preferred place of treatment for ear infections 

Most respondents would use a health-care facility to seek treatment for an ear infection 

including Niue Foou Hospital (81%), a local Health clinic (17%) or an Overseas health facility 

(13%).  Family members (8%) and traditional healers (7%) would also be sought.  Only 4% of 

participants would use a Village health worker (4%) or Pharmacy (4%). 

7.5.2.5 Traditional and home remedies 

Sixty-five percent of the participants expressed that they did not use traditional or home 

remedies compared to twenty percent of participants who expressed that they did utilise 

traditional Niuean or home remedies to treat ear problems.  Most of these participants used 

oil in the ear (two to three drops) – either warmed coconut oil, olive oil or baby oil.  Some 

participants used oil to massage the outside of the sore ear.  Once the wax was softened with 

the oil, warm seawater could be used to flush out the softened ear-wax.  Other remedies 
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included using breastmilk in the ear, applying crushed fern root, fern veins, crushed young noni 

fruit juice mixed with coconut oil, crushed garlic, and massage with local leaves.  Ginger tea 

and honey for a sore throat and massaging with Vicks chest rub were also commonly used if 

the child had a cold or the flu. 

7.5.2.6 Risk factors for ear infections 

Participants expressed a wide range of knowledge regarding the risk factors which place 

someone at risk of getting an ear infection. The most commonly described risk factors were 

poor hygiene, inserting dirty objects such as dirty cotton buds into the ear, and getting water 

trapped in the ear after bathing or swimming.  Other risk factors described were upper 

respiratory tract infections caused by viruses and colds, second-hand smoke and fumes, and 

exposure to toxins from the environment.  Trauma to the ear-drum from changes in air 

pressure, such as during diving and flying, were thought to cause ear infections.  Ear-wax, 

babies drinking from a bottle when lying down, poor diet and having family members with a 

history of ear infections were also identified as risk factors.  

7.5.2.7 Serious complications of ear infections  

Serious complications of ear infections were permanent hearing loss and deafness, brain 

damage, meningitis, brain abscesses, and facial nerve problems such as paralysis and vertigo.  

Other broader issues identified were communication problems, suffering of the family, social 

problems, slow academic development, and poor performance at work, school and sport. 

7.5.2.8 Prevention of ear infections 

Participants expressed both behavioural, medical and environmental strategies which could 

prevent ear infections.  Personal strategies included maintaining good ear hygiene, avoiding 

personal and second-hand smoke, and encouraging children to blow their nose if it was 

blocked.  Participants tried to use strategies to prevent colds, viruses and flus, and sinus and 

throat infections by washing hands regularly and maintaining good dietary habits.  Medical 

strategies described by participants included making sure children were immunised, had 

regular ear check-ups, sought medical treatment promptly, ensured medical intervention and 
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advice was adhered to, and that ear infections were followed up promptly if they had not 

resolved.  Using traditional Niuean remedies to treat earache, using oil ointment and seeking 

help from traditional healers and prayer were advocated to be used as a prevention strategy. 

Behavioural strategies included maintaining a clean environment and home, reduce travelling 

on plane to limit exposure to air pressure changes, and not putting foreign objects into the 

ears.  Furthermore, wearing ear plugs when swimming can help to prevent water from getting 

trapped inside the ear.  

There were prevention strategies aimed specifically at children including education not to put 

objects in the ears and not to use cotton buds in order to allow wax to come out of the ear, 

breastfeeding infants, not feeding children when lying down, and avoiding the use of a pacifier.   

7.5.3 Knowledge and Beliefs of Hearing 

7.5.3.1 Meaning of hearing 

Hearing was most commonly viewed as the key to communication, as it provides the ability to 

hear what is being said to an individual, provide the process to understand and comprehend 

what is happening around them, and then being able to respond and react appropriately.  

Respondents believed that hearing allows someone to function well in their life as it provided 

the ability to be aware of their world, which will facilitate that person to live their life to the 

fullest.  Good hearing allows someone to connect to their environment and the natural world, 

by being able to recognise sounds around them like birds, the sea, and the wind in the trees.  

Hearing plays an important role in maximising someone’s wellbeing and happiness.  Hearing 

helps to establish and maintain healthy relationships as it provides a tool for communication 

and connection with other human beings.   

7.5.3.2 Causes of hearing loss 

The main cause of hearing loss in children was believed to be a result of ear infections.  Ear 

infections were either due to a current illness or carried over from a previous infection that 

hadn’t resolved.  Participants recognised that infections could be particularly problematic if 
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they were not treated properly at the time and if parents did not recognise the severity of the 

infection.  Parents who did not monitor the problem could risk damaging their child’s hearing 

health and result in long-term negative consequences.  Many participants expressed a view 

that hearing losses in children can be caused by exposure to loud noises, such as through loud 

music played through earphones or within the environment.  Physical injury was also 

commonly mentioned, such as an injury to the head or ears or as a result of inserting foreign 

objects into the ear.  Participants also expressed that ear-wax, poor diet in pregnancy, trauma 

in childbirth or genetics can cause hearing problems.  Other causes included poor hygiene 

habits, water in the ear due to bathing or swimming, drugs or toxins and bacterial or viral 

infections.  

While there were similarities between causes of hearing loss in both children and adults, there 

were some responses which more commonly affected adults.  The most frequent reasons for 

adult hearing losses were due to ageing, exposure to loud noise (continuous or repetitive) at 

work or home, and not using ear protection devices.  Physical injury to head or ears was 

commonly described particularly during sporting activities, in the workplace and in the home. 

Foreign bodies in the ear such as pushing objects into the ears, smoking, having a family history 

of hearing problems, genetic causes, and too much flying in airplane or diving were considered 

other causes of hearing loss in adults.  

7.5.3.3 Signs and symptoms of hearing loss 

The most common indications of having a hearing loss were problems in communication such 

as failing to respond when being spoken to, losing interest during a conversation, being unable 

to be included in communication, and needing someone to repeat what has been said.  As a 

result, a person could be discouraged to interact with other people which can result in social 

isolation.  Someone with a hearing loss compensates by leaning in or turning their head when 

being spoken to, lip reading and using sign language, talking loudly, and having speech 

problems. 
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7.5.3.4 Consequences of hearing loss 

Having a hearing loss in childhood can result in several identified short- and long-term 

consequences.  Participants commonly expressed that children with hearing loss are at risk of 

having a developmental delay in their learning and speech which can ultimately affect how 

well they do at school. This can affect long-term educational and social opportunities.   

There were a variety of personal consequences of a child having a hearing loss including their 

ability to communicate and learn new skills.  Childhood hearing losses can result in significant 

personal effects such as behavioural problems, social withdrawal, frustration, depression, 

anger, low self-esteem and anxiety.  Social stigma, isolation and marginalisation can result as 

the child is unable to communicate with their peers and is vulnerable to peer stresses and 

bullying.  Physical safety is compromised as they can be less aware of their surroundings and 

thus be vulnerable to dangerous situations.  A child with a hearing loss can cause strain on the 

family unit due to communication challenges and potential dependence on social support and 

assistance.  An accumulation of the above factors could lead to more serious consequences 

such as mental health challenges, and increased likelihood of suicide. 

Hearing losses in adults can result in the individual not being able to secure a job or being more 

vulnerable to losing a job due to their hearing disability.  Participants expressed that hearing 

losses in adults can also result in learning and education challenges.  This can result in a 

reduction in social and economic strength due to loss of finances and potential earnings.  

Hearing loss can mean that adults are more likely to be involved in an accident or be injured.  

Hearing losses can also put a strain on adult relationships and isolate that person from the 

family unit.  Adults with hearing losses are more likely to get dementia.  Hearing losses in both 

children and adults can result in a reduction in overall quality of life. 

7.5.3.5 Prevention of hearing loss 

Participants expressed that hearing loss can be prevented through several strategies.  Personal 

strategies include looking after your ears through good hygiene, cleaning ears, and not 

inserting anything into the ear.  Participants advocated good medical strategies which include 

having regular ear checks, complying with medical advice, getting hearing loss treated 

promptly and early, hearing screening in children, having the hospital run regular ear clinics 
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and having good prenatal care.  While there were some similarities between the prevention of 

ear infections, the strategies on the prevention of hearing losses were mainly focused around 

implementing health programmes which educate the community about ear disease, provide 

accurate facts of hearing, reduce environmental noise, and reduce exposure to smoke.  

Occupational safety rules need to be implemented and enforced to reduce noise-induced 

hearing loss.  

7.5.3.6 Barriers to health-care access 

There were a few physical barriers (Table 32) to accessing health-care services amongst 

participants.  Inadequate time, transportation, feeling shameful about a hearing problem, 

distance to the hospital, affordability of treatment or transportation, and belief in treatment 

efficacy were not identified as barriers to accessing hospital treatment.  Participants believed 

that ear infections were important to be treated, with 89% of participants disagreeing or 

strongly disagreeing with the statement “I don’t think ear problems are important to get 

treated”.  Fifty-two percent of the participants disagreed or strongly disagreed in response to 

the statement “I don’t know that much about ear and hearing problems”.  This question 

highlights the need for an ear and hearing health education programme in Niue in order to 

increase awareness and knowledge of ear disease and hearing loss.  While most participants 

(72%) strongly disagreed or disagreed that there is no suitable nurse/doctor available to treat 

ear problems, this question indicates that there is an opportunity to provide ongoing training 

and clinical support for ear and hearing health workers in Niue. 
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Table 32 Barriers to health-care access 

 

Barriers Strongly 
disagree Disagree Neither 

disagree/agree Agree Strongly 
agree 

I don’t have time  49% 25% 8% 11% 7% 

I don’t have transportation  51% 26% 10% 11% 6% 

It’s shameful to have an ear 
problem 40% 34% 13% 9% 3% 

The hospital is too far away 52% 29% 8% 9% 2% 

There is no suitable nurse/doctor 
available 38% 34% 13% 12% 3% 

I can’t afford the cost of treatment  53% 34% 6% 4% 3% 

I’m too embarrassed to seek 
treatment 34% 30% 10% 4% 3% 

I believe that God will make the ear 
infection better 45% 27% 20% 5% 3% 

I can’t afford the cost of 
transportation 50% 38% 8% 3% 2% 

I don’t believe the treatment will 
work 44% 31% 21% 3% 1% 

I use traditional/home remedies 
instead 36% 30% 22% 10% 3% 

I have to go to work instead 44% 27% 13% 12% 2% 

I don’t know that much about ear 
and hearing problems 35% 27% 18% 17% 3% 

I’m afraid that I will get a telling off 
from the health worker 49% 29% 12% 8% 2% 

I don’t think ear problems are 
important to get treated 60% 29% 6% 5% 0% 
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7.5.3.7 Preferred place of treatment for ear infections and hearing loss 

While the preferred place of treatment for a hearing loss was similar across most domains for 

both hearing loss and ear infections, there were significantly more people who preferred to 

seek treatment in an overseas health facility (32%) for a hearing loss than for an ear infection 

(13%) (Figure 57). 

 

Figure 57 Preferred place of treatment for ear infections and hearing loss 

7.5.3.8 Beliefs regarding ear and hearing health 

Participants had strong beliefs about ear and hearing health (Table 33).  Ninety-seven percent 

of participants expressed that they agreed or strongly agreed that ear infections need to be 

treated properly, with 96% of participants agreeing that they would be concerned for a child 

with an ear infection.  Fifty-two percent of participants stated that they agreed or strongly 

agreed with the statement “I don’t know much about ear and hearing health”, including 25% 

of participants who remained neutral, similar to the findings from the previous “Barriers to 

health-care access” question, which indicated a need for a community-wide ear and hearing 

health education campaign.
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Table 33 Beliefs regarding ear and hearing health 

 

7.5.3.9 Sources of ear and hearing health information 

The preferred source of ear and hearing health information was through the internet, 

through a local health-care worker, and an overseas visiting health-care worker (Figure 58). 

 Strongly disagree 
or Disagree 

Neither disagree 
nor agree 

Agree or Strongly 
agree 

Ear infections need to be treated properly 4% 0% 96% 

I am concerned for a child who has an ear 
infection 4% 0% 96% 

I don’t know much about ear and hearing 
health 23% 25% 52% 

If a child has healthy ears, it’s because of good 
parenting 23% 35% 42% 

Ear problems in children are not important  96% 1% 3% 

I know what to do to help a child with an ear 
problem 37% 30% 33% 

It is God’s will if a child has a hearing loss 81% 15% 4% 

There are treatments available to treat 
someone with hearing loss 9% 12% 79% 
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Figure 58 Source of Ear and Hearing Health Information 

7.5.3.10 Improving current ear and hearing services 

Sixty-seven percent of participants were either very satisfied or satisfied with the level of 

health-care services.  Thirteen percent of participants were either unsatisfied or very 

unsatisfied, with 20% of participants answering neither satisfied or unsatisfied.  Within the 

open-ended questions, participants expressed that in order to improve current ear and hearing 

health services in Niue, more awareness programmes and education programmes need to be 

implemented.  Programmes need to be targeted across the villages and health workers should 

run campaigns across the island.  Workshops should be conducted which would include 

education on ear anatomy, how to care for ears, causes, symptoms, diagnosis, and safe home 

remedies to use.  Most participants expressed that educational material should be displayed 

in the hospitals, and pamphlets and child friendly information provided.  The hospital could 

provide free ear clinics for all children up to high school age and conduct newborn and infant 

screening – early detection and intervention.  Health-care workers should be supported by the 

health authorities to receive good training and upskilling, including village health workers.   

7.5.4 Knowledge and Beliefs of Ear and Hearing Health Amongst Health-care Workers 

Meaning of hearing: The health-care workers defined hearing in a similar way to the general 

community and viewed hearing as an important sense which allows communication and 

connection to other community members and the natural environment. 
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Causes of hearing loss in children: The health-care workers showed a good level of knowledge 

regarding the causes of hearing loss in children, however, answers were predominantly around 

the medical causes.  Causes described were infectious diseases such as meningitis, trauma to 

the ear or head, congenital causes, a family history of hearing loss, recurring or untreated ear 

infections, chronic upper respiratory tract infections, poor hygiene, and exposure to loud 

sounds and music.  Causes of hearing loss in adults were similar to those causing hearing loss 

in children but included noise-induced hearing losses from exposure to workplace noise and 

poor use of ear protection devices. 

Long-term consequences of hearing loss: Answers from participants were focused around the 

life-long consequences that an untreated hearing loss would have on the child, such as 

difficulty participating at school, challenges with communicating with their peers, poor 

socialisation, affected relationships, and difficulty learning which could then affect the ability 

of the child to gain employment in the future.  In adults, hearing loss could negatively affect 

family relationships, result in an inability to gain and maintain employment, and affect daily 

activities such as driving, communicating with people in their social circle and increasing the 

risk of early dementia. 

Prevention strategies discussed by health-care workers within the bilingual survey were mainly 

based around early and effective medical intervention such as screening, timely treatment, 

regular check-ups, looking after your ears through safe practises such as avoiding the use of 

ear buds and using ear protection devices, and community education.  None of the health-care 

workers described breastfeeding, day-care, smoking as risk factors for ear infections.  Such 

factors would be critical to mention within health-care worker and general community 

education on ear disease prevention.  

7.5.5 Discussion 

Participants expressed a wide range of beliefs about hearing health.  Beliefs varied from 

biological definitions to beliefs that hearing is communication and connection to the 

environment and community.  While Pacific people’s beliefs of health and illness are highly 

diverse, a common thread amongst belief systems is that health is socioecological and holistic 

in nature.  Previous studies into health beliefs of Niuean peoples reveal that health is defined 
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as a physical wellness through healthy diet and exercise, having good physical hygiene and 

taking prayers.242  Ill-health results from stress, large financial and family responsibilities and a 

poor diet.  Variations in health beliefs may be based on different generational viewpoints, with 

older pacific generations maintaining strong spiritual dimensions to their beliefs about illness, 

death and dying; and younger pacific peoples being less likely to hold traditional views about 

health and illness.328  Very few survey participants linked poor ear and hearing health to 

interpersonal conflicts and supernatural influences.  While these influences have been 

considered as a manifestation of ill-health and disability,327 crediting Pacific illnesses to 

supernatural phenomena is seen as an ancient belief which has reduced significantly over 

recent years.361   

Participants expressed a wide knowledge of risk factors and complications of ear infections 

and hearing loss.  Good health awareness and health literacy has been shown to increase the 

likelihood of accessing hearing health services336 which in turn increases the likelihood of a 

disease or health condition improving.  Health literacy, as a set of skills required to function 

well in the health-care system, and more broadly, to exert a higher degree of control over 

everyday events, facilitates a more egalitarian parent-physician relationship and reduces a 

perceived patriarchal relationship thus strengthening the parental-decision making process.362  

In contrast, parents with low health literacy were more likely not to feel like a partner in their 

child’s care, and to strongly prefer to rely on their doctor’s knowledge and decisions.  In Pacific 

communities, health literacy and understanding of health risks is facilitated through adequate 

communication between the patient and clinician,342 further increasing the effectiveness of 

the interaction.  The preference to seek hospital-based services in Niue may reflect this high 

level of health literacy amongst the community.   

There is considerable convergence between the qualitative interview findings and the bilingual 

survey results which strengthens the validity of the findings through the process of 

triangulation.  One key difference between the survey and the interviews however is that the 

survey results reveal more specific areas that can improve ear and hearing health services.  

Participants expressed a desire for better access to hearing health education services for the 

community, including within schools and within the hospital, and the need to provide outreach 

services to village communities who might not be able to access the hospital as readily.  Free 

access to hearing health services, including screening for school children, was viewed as an 
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important way to maintain and improve the ear and hearing health of Niuean children.  

Ongoing training and clinical education for health staff was also recognised as an important 

part of service development, particularly on ear disease and hearing loss risk factors.  Better 

education of primary care physicians to manage and follow-up OM more diligently is important 

given the subtleness of symptoms and complications of OM.363 

Participants expressed that there are very few barriers to accessing health services in Niue.  

The provision of flexible appointment times, having consistent and familiar health providers, 

good affordability of the services, few transportation issues and being culturally comfortable 

with the provider ideally with a Pacific clinician (all components which are present in Niue) 

have been cited as important factors in reducing barriers to health-care access.338,364,365  Clear 

communication between patient and clinical staff is important in ensuring health messaging is 

appropriate and effective as communication barriers can hinder the delivery of adequate 

health-care for Pacific peoples.338   

 Summary 

Three bilingual questionnaires were prepared to survey participants’ beliefs and behaviors 

regarding ear and hearing health.    The questionnaires – Parental/ Main Caregiver (of child 

participant) questionnaire, Health-care Worker questionnaire and Teacher, Parental and 

General Community Questionnaire - were prepared in order to capture a range of views and 

beliefs.  The questionnaire was developed iteratively in three pilot phases, a literature review, 

Fiji Phase and Niue Phase.  Questionnaires were provided in both English and Vagahau. 

Participants expressed clear beliefs on ear infections and hearing loss and viewed them as 

physical or biological manifestation caused by a range of causes such as cold, flu or allergies.  

Participants were able to recognise a wide range of signs and symptoms of ear infections, with 

the majority preferring to access the hospital system for treatment over traditional, spiritual 

or home remedies.  There were few barriers to accessing the health-care identified.  Survey 

participants expressed a greater number of ways that health services could be improved 

compared to the qualitative interview participants.  Survey participants acknowledged that 

while the treatment overall was good at the hospital, there is a need to improve services, such 

as to ensure the nurses and doctors are competent to provide ear and hearing health-care, 
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targeted hearing health community education, and ensuring open and respectful 

communication between patients and health-care workers. 
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CORE DISCUSSION: THE LILI EAR AND HEARING HEALTH 

MODEL 

 Overview 

The results from all three data collection strands have been analysed, critiqued and integrated 

into a Niuean ear and hearing health model.  The proposed Lili Ear and Hearing Health Model 

is a holistic, strengths-based Pacific health model based on Niuean values, beliefs and unique 

characteristics.  With modification to other Pacific settings, the Lili Health model has the 

potential to be used to understand ear and hearing health in other PICTs and to inform the 

development of ear and health strategies across the region.  This chapter will provide an 

explanation of the theoretical background to the Lili Health Model and then examine the 

different components and strengths of the model. 

 Introduction 

The proposed Lili Health Model is an ear and hearing health explanatory model embedded 

within a Pacific worldview.  As well as being based on Pacific philosophical and value systems, 

the Lili Health Model is a strengths-based ecosocial model which builds on the resilience 

characteristics and value-system that are unique to Niuean peoples and their community. 

By drawing on the strengths of the Niuean community, the model reveals the protective 

characteristics to the population’s ear health.  The model is based on its original theoretical 

underpinnings of the research project such as ecological and holistic models of health beliefs 

and health service delivery and the in-depth analysis across all data sources from this study - 

the population-based study, interviews and survey.  The Lili Model is a conceptual framework 

that could be used as a template for other PICTs to build and develop their own ear and hearing 

health services.   
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 The Lili Mat 

The Lili forms the symbolic inspiration to this model.  In Niuean culture, the Lili is traditionally 

a pandanus (fā) mat that is woven in spiral form which emanates outwards from the centre or 

the ‘eye’ of the mat (Figure 59). 

 

 
 

Figure 59 A photographic example of a Lili Mat 

Source: Elizabeth Holt 2019 

While there is little published on the historical use of the Lili mat, contemporary use is often 

as a decorative wall hanging or within the home such as on a dining table.366  With its spiral 

curls and integrated and interwoven levels, the woven Lili Mat metaphorically represents the 

philosophy of holism and unity.367  Weaving in Niue is symbolic of the notion of ‘binding’, 

togetherness, continuity, and the interconnectedness of a community of weavers.  Pacific 

weavers often work in groups, and for overseas-based Pacific peoples, can connect different 

generations back to their island homelands, share in knowledge, and share in language.   
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Figure 60 shows the hands of a Niuean woman weaving the central portion of the Lili mat. The 

circles of the Lili are symbolic of the ongoing practises of culture that are embedded within the 

Niuean worldview.367   

 
Figure 60 Weaving of the central part of the Lili Mat 

Source: Cole, Kulatea and Cole (1996)368(pp41) 

The different levels of the weave provide a visual symbol showing the influence that 

relationships and their environment has on the ear and hearing health status and beliefs of the 

individual.  Fittingly, the Lili Mat also has similarities to a critical part of the auditory system.  

The spiral formation of the Lili Health Model bears resemblance to the cochlea, which derives 

its name from the Greek kokhliās (meaning ‘snail’) (Figure 61).  The cochlea is a spiral- shaped 

conical shaped bone in the inner ear in which thousands of hair cells reside to detect the sound 

and send neural signals to the brain.
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Figure 61 Image of the spiral shaped cochlea within the inner ear system 

Open Access source : https://hearingspecialistsofmichigan.com/hearing-loss/eardiagram/  

 

An earlier example of how the Lili has been used as a model to metaphorically represent the 

Niuean worldview was developed in 2017 by Nogiata Tukimata who developed her model for 

research into the role that Ekalesia church has in the regeneration of Vagahau Niue.367  This is 

the first time that the Lili Mat has been used as a metaphorical tool within the speciality of 

health. 

 Development of the Model 

A comprehensive literature review during the initial stages of research development showed 

that there is limited empirical literature providing examples of models of ear and hearing 

health.  The only identified models of the ear and hearing health tend to be focused on building 

community awareness and health service delivery for ear, nose and throat conditions,369 the 

provision of hearing health services and education in the Audiology profession,370 and broad 

ear and hearing health programmes delivering hearing health services to underserved and 

marginalised communities.371  As critiqued in Chapter 4, OM and hearing loss research 

historically has been embedded in clinical approaches, meaning that solutions are 

biomedically-based and may lack relevance for communities with irretractable ear disease and 
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potentially LMICs which in contrast require a variety of innovative approaches.  There are 

numerous Pacific models of health and health-care service models as discussed in depth within 

Chapter 4 which have been developed by Pacific peoples, for Pacific peoples, and embedded 

in Pacific worldviews.  However, there is no identified ear and hearing health model developed 

in the Pacific region which is culturally relevant to Pacific peoples.   

The initial version of the Lili Health Model was formed by integrating the findings from the 

three data collection streams – the population-based study, the semi-structured interviews 

and the survey.  Key findings were examined and analysed.  Similarities and differences 

between the three data collection stream findings were noted and refined during the 

formation of the model itself.  This iterative process meant that not only were the results 

closely examined for similarities and differences, but how the findings would fit into a social-

ecological model were also critiqued and progressed by seeking advice from cultural advisors 

for the study in Niue and New Zealand.   

The identification of the Lili Mat as a potential model was influenced by various ecological 

models (such as the Bronfenbrenner Model), discussions with a co-supervisor and a personal 

awareness of the Lili as a cultural symbol through time spent in Niue.  The initial draft of the 

Lili Health Model was then presented via a video conference to Niuean health and education 

colleagues and advisors involved in the ear and hearing health study.  Feedback was received 

on this initial draft and amendments made.  The model was presented at the Pasifika Medical 

Association conference in Niue and feedback on the model was received following this 

presentation.  Face-to-face discussions were conducted with Niuean colleagues at this time 

and further changes to the model were made.  Inclusion of Vagahau was provided by the 

Director of Education Birtha Togahai to strengthen relevance for the members of the Niuean 

community.  Pacific health explanatory models are used commonly as tools to inform the 

development of clinical health service development, research questionnaires, community 

communication and education.372,373  As the Lili  model is fundamentally an explanatory model 

of health, ongoing work on the model is required with members of the Niuean community in 

order to understand how exactly it will be operationalised. 
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Figure 62 The Lili Ear and Hearing Health Model 
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8.4.1 Individual Level: Tagata Tokotaha 

The Individual resides at the core of the Lili Health Model.  The Individual Level represents the 

personal views of ear and hearing health influenced by their life experiences.  This study 

indicates that Niuean peoples have good knowledge of the causes and signs and symptoms of 

ear disease and hearing loss which includes biological and scientific views.  Good health literacy 

pertaining to the aetiology of ear disease was also present in a qualitative study with parents 

in the Solomon Islands, with attitudes supporting the implementation of infant hearing 

screening programs and school-based ear and hearing health examinations.155   

While Niuean peoples use a combination of Western, traditional, spiritual, religious and 

scientific practises to facilitate healing for ear conditions, preference is given to Western 

methods.  Research into views of health within Pacific and Polynesian peoples indicate that 

spirituality is a key component in Pacific health models and such beliefs may include both 

Christian and cosmological beliefs.241,372  This contrasts with the biomedical model which is 

individualistic, reductionist, physical and secular in nature.  Some authors note that there are 

no words in Polynesian languages equivalent to the biomedical constructs of ‘health’; some 

Pacific cultures view health as an individual concept and well-being as a social construct.374,375 

The study indicates that Niuean peoples are proactive in their healthcare seeking as there is a 

recognition that ear disease must be treated properly and promptly.  This proactive approach 

to prompt health-care seeking is important in ear health, with WHO stating that most of the 

causes of hearing loss are avoidable with timely and appropriate prevention strategies.9  This 

proactive approach of the Niuean community contrasts with the findings of Finau.27  Finau 

states that many Pacific peoples live with an inevitability of one’s life destiny and that 

eventually nature will provide for one’s needs given the right amount of time, contrasting with 

the Western view of trying to control nature and creating one’s own destiny.  Parents may not 

always be aware of the importance of early detection and intervention and its effects on a 

child across his or her entire life span.  Furthermore, parents may also not be aware of the 

rights of children with hearing loss and lack the skills to advocate for them.376  Ear and hearing 

health education can play an important part here by providing the health skills necessary to 

identify ear disease and hearing loss in their children.  Civil society can also play an important 
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role in providing a support system for parents as well as be a powerful force for societal 

change. 

The sociodemographic measures of the study’s participants potentially indicate resilience 

factors for ear and hearing health.  The parental participants within the current population-

based study were highly educated, with 60% of parents having an undergraduate or post-

graduate tertiary qualification.  While the current study did not show statistically significant 

associations between parental education and ear and hearing health outcomes, international 

studies reveal associations between low parental/maternal level of education and higher risk 

for OM.70,377,378  

The Individual level also represents the status of ear and hearing health of Niuean children.  It 

shows that Niuean children have favourable ear and hearing health in comparison to other 

Pacific populations, including Pacific children in New Zealand.  Ear disease and hearing loss in 

Pacific children in New Zealand causes long-term issues with their development due to 

numerous barriers facing families in accessing prompt and appropriate PHC, which indicates 

that a different approach to screening and identification is warranted.20 

8.4.2 Family Level: Magafaoa 

The Family Level represents the relationships that people have within their family group.   In 

Pacific culture, the family is not limited to the nuclear family and includes extended family, 

including aunts, uncles, grandparents and cousins.  This level shows that family relationships 

are fundamental to maintaining one’s health.  A commonality amongst Pacific families is that 

the family is a collective unit and all family members are responsible for the welfare of the 

entire family.379  A concept that influences health service utilisation and health service 

appropriateness is that Pacific people fundamentally share the notion that health is a family 

concern rather than an individual matter,380 with a high level of family involvement around 

decisions about maintaining health, seeking health-care and following treatment advice.  

Pacific values around health and well-being are focused around obligations that are centred 

around the extended family and communalism, highlighting the importance of caring for 

members of the immediate and extended family group and family members taking turns caring 

for the sick individual.  Therefore, engaging the entire family can ensure that the care of an 
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individual will be effective and culturally appropriate.338  Conflicts to this holistic wellbeing of 

the Pacific person within a health service can contribute to under-utilisation of health services.  

The Pacific concept of Tapu illustrates the sacred bonds that Pacific peoples have with each 

other, their environment and their Gods.381  The concept of Tapu can facilitate health and a 

breakdown of this relationship may result in a breakdown of one’s wellbeing.   

The study highlights the importance of sensitive, responsive parenting.  Self-reported hearing 

loss by children can be misbelieved by parents, therefore parents must be willing to listen to 

the concerns of their children and promptly act should they feel that their child’s hearing 

requires medical assessment.  

8.4.3 Community Level: Maaga Katoa 

The Community Level represents the importance of community linkages in supporting, 

promoting and maintaining good ear and hearing health.  Community relationships are vital in 

providing solid foundations for a child’s development, such as through the provision of cultural 

values and material resources. 

The study has shown that the Niuean health-care system is appropriate, accessible and 

responsive to the needs of the Niuean population.  Ear and hearing health services could be 

further developed to include health promotion and education.  Watchful waiting by medical 

professionals, utilising otoscopy and tympanometry, are appropriate to monitor the disease 

process and resolution of OM cases.  Strong cultural competence is necessary at the individual 

practitioner level.  Cultural competence must also be present at the organisational and 

systems-wide level, and organisational competency can be attained through the employment 

of culturally skilled Pacific persons and ensuring that the health system is as responsive to the 

communal, relational aspects of health beliefs.382  Location of the hospital, lack of transport, 

other indirect costs of seeking care, fear and uncertainty about the referral hospital, aware- 

ness and understanding of hearing loss, and lack of visibility and availability of services are 

identified as barriers to communities accessing ear and hearing services.383  This study shows 

that many of these barriers in other countries are not present in Niue. 

The importance of a strong PHC system has been highlighted within this thesis.  Good physical 

access to the hospital and the provision of free PHC results in very few barriers to accessing 
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prompt primary medical care in Niue.  Once at the hospital, this study has shown that 

community members want a service that is responsive to their needs, be treated by a 

competent health workforce and concerns about their health addressed in an empathetic way.  

A breakdown of access to responsive and respectful PHC services has long been recognised as 

a challenge for Pacific peoples in New Zealand103,215 and in other PICTs 152,376  While this study 

shows that assessment of ear health, such as through otoscopy, is important during the 

treatment of children, health-care workers in PICTs caring for newborn and preschool children 

may not be aware of the importance of ear and hearing assessments, screening and early 

intervention.  In PHC, routine assessment of ears is generally omitted if specific signs and 

symptoms are not present.  Even if symptoms are present, examination may not be conducted 

thoroughly or be of adequate quality.376 

While universal health coverage (UHC) is acknowledged as largely affordable across the Pacific, 

ensuring equitable access to good quality essential services remains a challenge and the reach 

of services across many PICT communities does not meet the requirements of UHC.376  Key 

areas of improvement across the Pacific are based around improving the delivery of integrated 

PHC services, increasing the share of resources allocated to PHC and improving the delivery of 

resources such as managerial, administrative and supervisory capacities.202 

While from a biomedical science perspective, health issues can be viewed as value-neutral and 

scientific,  from a socio-cultural perspective, health risks reflect social and cultural assumptions 

and frameworks.384  Therefore, in order to appropriately communicate health risk and to 

facilitate social change in Pacific communities, messaging must be communicated in a way that 

is socially and culturally appropriate, has meaning, integrity and trust. 

UHC can be facilitated by strengthening the PHC workforce, ensuring that people are not put 

at financial risk by accessing services, and implementing strategies to ensure equitable 

distribution of health services to those who need them.385  The Pacific Islands ENT-A 

community has underscored the vital importance of strengthening the provision of primary 

ear and hearing care to prevent chronic ear infections and reduce the prevalence of 

preventable hearing loss in other PICTs.152,376  The provision of ear and hearing health 

education as well as screening test of ear health and hearing can facilitate appropriate referral 

and treatment of hearing impaired children.41 
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Furthermore, rather than possessing binary health beliefs based purely on a “palagi” or 

“Western” viewpoint,386 the Niuean people utilise a combination of scientific, naturalistic, 

traditional and spiritual beliefs in order to facilitate healing and wellbeing.  Within the current 

study, there was no indication that Niuean peoples differentiate ear disease and hearing loss 

as a “palagi” illness or “Western” illness paradigms, a distinction which has previously been 

drawn across Samoan and Tongan cultures.361,382  Such beliefs stem from there being far less 

illness prior to European contact361 and the two systems of medicine developed to treat such 

different illnesses.  In recent times, there is an acceptance by health authorities to 

acknowledge traditional health practises across Pacific countries, which were typically 

discouraged for most of the period of European contact but have more recently been accepted 

as valid alternatives to Western medicines.386  This contrasts with New Zealand-based research 

into Pacific peoples and their wellbeing and health beliefs, which show that Pacific peoples’ 

beliefs tend to be based on traditional and spiritual belief systems. 386  However these latter 

studies tend to be based on older Pacific people’s belief systems and may not take into 

consideration the effect of acculturation experienced by the younger Pacific New Zealand-born 

generation. 

This study highlights the important role that the education system plays in the hearing health 

of the child.  Teachers play a critical role in identifying potential ear disease and hearing loss in 

their students and can facilitate communication between family members and health services 

to instigate timely hearing health intervention.  Schools have an important role to play in 

health promotion and health education programmes that run in partnership with the health 

department.  

8.4.4 Country Level: Motu 

This level of the Lili Health Model represents the country-level characteristics that are present 

to strengthen the healthy ears and hearing of the Niuean peoples.   

The study shows that Niue as a country provides several structural strengths for the Niuean 

peoples.  Participants expressed that Niue provides a good quality of life for its inhabitants, 

including a favourable climate (particularly in comparison to the climate in other countries 

such as New Zealand), a clean water supply through bore water and healthy food for all with a 
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focus on traditional foods and a relative lack of unhealthy foods such as takeaways.  Niue’s 

unique topography, an upraised coral atoll, results in a lack of (polluted) rivers, streams and 

swimming holes29,30 which was identified by many participants as a risk factor for ear infections 

in other PICTs.   

Population-level characteristics present at a country-level in Niue have a protective factor 

against OM and hearing loss within the paediatric population.  Niue has one of the lowest 

smoking rates in the Pacific, a strong herd immunity with their vaccinations rates at 

consistently being at or close to 100%, and relatively low fertility rates in comparison to other 

PICTs.  Smoking, including exposure to second-hand smoke, low herd immunity and number of 

siblings are risk factors for OM.44,387   

8.4.5 Global Level: Lalolagi Katoa 

Regional and global health policies influence country-level policy development.  Niue’s 

government and public health team closely follow regional and global public health policy 

within their public health service.  United Nations (UN) agencies play a key role in setting the 

global policy agenda for PICTs.  While Niue is not a member of the UN, UN organisations have 

accepted its status as a freely associated state, equivalent to independence for the purposes 

of international law.  As such, Niue is a member of WHO and UNESCO.  WHO plays a critical 

role in influencing global hearing health policy.  The recently mandated WHA resolution 70.13 

in 2017 provides high-level guidance for governments on hearing loss prevention, primary care 

and service provision.13  The WHA resolution is also a tool that can be used by civil society to 

advocate for their governments to resource the development of ear and hearing health 

services.  Niue Health services has already developed strategies which align with the 2017 WHA 

resolution, including the implementation of strategies for ear and hearing care within the 

framework of PHC systems, the collection of high-quality population-based data on ear disease 

and hearing loss, the establishment of suitable training programmes for the development of 

human resources, and ensuring the highest possible vaccination coverage against infectious 

diseases such as rubella, measles, mumps and meningitis.13  

The Sustainable Development Goals, adopted in 2015 by all UN member states, provide a 

blueprint for global development goals and aspirations.  Goals that specifically relate to hearing 
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health for people with disabilities is Goal 3 (Ensure healthy lives and promote well-being for all 

at all ages) with its specific target 3.8 on achieving UHC, which implicitly recognises the need 

for persons with disabilities to have access to quality health-care services.  Niue provides free 

and accessible UHC for all Niuean citizens, including those with hearing disabilities.  Hearing 

aids are provided by the visiting CMDHB Audiology team and any greater specialist follow-up 

can be provided by CMDHB in Auckland.  Goal 4 (Ensure inclusive and equitable quality 

education and promote lifelong learning opportunities for all) explicitly mention persons with 

disabilities, and that unaddressed hearing loss greatly hinders their education and academic 

outcomes.  Countries that target the needs of the poor and disadvantaged, such as peoples 

with disabilities, enable them to participate in the development process better in terms of 

poverty reduction and equitable outcomes in health.197  A framework to strengthen UHC is 

underpinned by the dimensions of Equity, Quality, Responsiveness, Efficiency and Resilience.  

The five dimensions set standards for promotive, preventive, curative and rehabilitative 

services provided through community-based programmes, in facilities (primary, secondary or 

tertiary level) or at the regulatory level to achieve UHC in a given context.388   

Niue is a party to several international human rights conventions which declare the existence 

of universal human rights.  Alongside the majority of Pacific island nations, Niue has also 

ratified the human rights treaty - the Convention on the Rights of the Child - on 19th January 

1996.246  While Niue does not have specific legislation for children or child rights, the rights of 

a child to be heard, listened to and to receive fair treatment from all in authority have been 

increasingly recognised by the Niuean community.  It indicates a transition where previously 

the children have been viewed as a dependent person lacking specific rights, to one with 

recognised human rights requiring special protection. 

A regional organisation, The Pacific Community (SPC), plays an influential role across PICTs 

through an emphasis on a health systems approach to improving the planning, coordination 

and delivery of specialised clinical services and related workforce needs at a national level.  It 

draws regional specialists in ENT-A from across the region in the strategic planning for 

improving the awareness for ear and hearing health services at a government level.389  Niue 

has recently been included within this immediate group. 

While the Lili Ear and Hearing Health Model is fundamentally based within a Pacific paradigm 

and is influenced strongly by existing health models such as the Fonofale model, there is very 
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little published literature on the use of indigenous ear and hearing health models to influence 

service development for indigenous groups.  In Australia, some authors state the importance 

of taking a broader approach and address the social determinants of health to reduce ear 

disease and hearing loss in Australian indigenous communities,390 yet health service and 

programmes tend to still be based on established western-based approaches of health service 

delivery which perpetuates the inequitable distribution of power between indigenous and 

non-indigenous communities.  A decolonised approach to ear health research and service 

development is warranted in order to allow for greater self-determination and eliminate the 

cycle of disadvantage that that drives ill-health across the life-course for indigenous peoples.391 
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Table 34 Summary of the Levels of the Lili Ear and Hearing Health Model 

 

 Summary 

The Lili Ear and Hearing Health Model has been developed through an analysis, critique and 

integration of findings from the three data collection streams – the population-based study, 

the qualitative interviews and the survey.  The model was then reviewed and critiqued by 

members of the Niuean community to ensure cultural relevance and accuracy.  This holistic, 

strengths-based Pacific health model based on Niuean values, beliefs and unique 
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characteristics provides a touchstone to explain the ear and hearing health outcomes and 

beliefs of Niuean society.   

The Lili Mat, a cultural icon of Niue, is a symbol for holism and unity of the Niuean community.  

Using the mat as a metaphor for Ear and Hearing Health in Niue, it symbolises the 

interconnectedness of community members and visually shows the influence that 

relationships and their environment has on the ear and hearing health status of the individual.  

The concentric circles also bear striking resemblance to the cochlea, a key part of the auditory 

system. 

The Lili Model consists of concentric circles, spiralling out from the centre of the mat.  The five 

levels of the model – Individual (Tagata Tokotaha), Family (Magafaoa), Community (Maaga 

Katoa), Country (Motu) and Global Level (Lalolagi Katoa) – represents the five ecological 

influences on the ear and hearing health of members of the Niuean community.  The model is 

a conceptual framework that can be used to explain the strengths-based characteristics of the 

Niuean community regarding ear and hearing health.
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FINAL REFLECTIONS, IMPLICATIONS AND CONCLUSION 

 Overview 

The final chapter will first provide some reflections on the fieldwork experience in Niue by 

describing the challenges, successes, and learnings experienced during the study.  The 

dissemination process will then be described, including how relationships with Niuean 

colleagues will be maintained.  The process of engagement with the scientific community will 

be presented and how this work addresses gaps within the literature.  Strengths and limitations 

of the study as well as directions for future research will be discussed before the final 

conclusions.  

 Reflections from Fieldwork in Niue 

Challenges One of the most important aspects to this work was to develop a trusting 

relationship with the local community, to ensure the project was relevant and engaging for 

their needs and aspirations.  Niue was confirmed as the study location due to the strength of 

established relationships, the minimal impact the project would place on the Niuean health 

workforce, and the potential for service development. 

A crucial consideration for any project in PICTs is to ensure that the key in-country clinical 

contact, in this case at Niue Foou Hospital, and the local health system itself, were not 

overburdened by potential cases of ear disease and hearing loss which would need to be 

followed up by local medical and nursing staff.  Timing the study with the annual clinic visit of 

the ENT-A team from CMDHB ensured that identified cases requiring specialist intervention 

were followed up promptly and appropriate treatment and/or rehabilitation commenced soon 

after being identified.  Developing the ear and hearing screening service with the local public 

health team allowed for non-urgent cases to be followed up by the local team before the 

CMDHB arrived later in the month. 
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Finding funding sources and an adequate amount of resourcing for such a project was an 

ongoing challenge.  For the project to be completed, a range of funding sources were sought, 

including grants from the New Zealand Ministry of Foreign Affairs and Trade, a charitable 

organisation to fund the purchase of Audiology equipment, applying for joint grant 

applications with other Pacific PhD students and seeking University of Auckland financial 

grants. 

It was a considerable challenge to conduct such a project whilst not being resident in Niue.  

Project management skills needed to be sharpened in order to complete critical tasks on time, 

to engage respectfully and properly with Niuean colleagues while being based in New Zealand, 

to try and avoid participant fatigue, and to ensure that the overall process ran as smoothly as 

humanly possible.  Undertaking such a project required learning how to conduct Audiology ear 

and hearing testing; upskilling in this area was a challenge but greatly rewarding.  Having a 

clinical background in Physiotherapy certainly helped with the processes of working with 

participants as working in a clinical setting was not unfamiliar. 

Successes One of the greatest successes was the level of interest in ear and hearing health 

amongst the local community that this project generated.  Working directly with parents, 

children and teachers during the study itself, the training and development of the local ear and 

hearing screening service and running the community hearing health week which included 

hearing health education and awareness raising, were branches of work that generated huge 

interest in ear health and hearing amongst the Niuean community.   

It was a success that I as a Tongan-New Zealander felt a familiarity with the country of Niue.  

While not Niuean, the Pacific values embedded in Niuean culture was very similar to that of 

Tongan culture, and I felt an immediate kinship with members of the community during the 

initial visits in 2016.  It was with great hope and excitement that I believe that the relationships 

forged during the past four years will continue well past submission of this thesis, and I will 

continue to work closely with the Niuean community into the future. 

Learnings Local community engagement was the most critical factor determining the success 

of this public health project.  Involvement in the community and key community peoples, 

particularly those in health and education, have been instrumental in the running of the project 

and the acceptance of the results by the broader Niuean community.  This means that the 

project outcomes have a high level of community ownership and effectiveness. 
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 Dissemination and Ongoing Partnerships 

The key tenets of meaningful engagement, utility and partnership were intertwined within the 

key principles of the study and the dissemination process.  The preliminary results of the initial 

thesis results were conducted with study supervisors and Niuean Health and Education 

colleagues via Zoom, an online video conferencing platform, in August 2019.  

Engagement with the scientific community Following the dissemination of the preliminary 

results to the study’s key partners in Niue, the project was presented at the Pasifika Medical 

Association Conference in Niue, September 2019.  This provided an excellent opportunity to 

both present the work to the Pacific medical community in New Zealand and PICTs.  Valuable 

feedback from the medical community, including Niuean nurses, and New Zealand-based 

Pacific health workers was received on the study and the Lili Health Model.   

Table 35 presents a summary of the scientific conferences and meetings in which the work has 

been presented.
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Table 35 Summary of the dissemination to scientific conferences and meetings 

Date  Presentation 
August 2016 “Otitis Media and Hearing Loss in Children in Fiji” Oral presentation by 

Elizabeth Holt 
Global Hearing Health Information Sharing Evening, Auckland New Zealand 

August 2016 “Otitis Media and Hearing Loss in Children in Fiji” Oral Presentation by 
Elizabeth Holt 
Doctoral Provisional Year Presentation, Auckland, New Zealand 

August 2016 “Global hearing health” lecture by Elizabeth Holt 
Global Health, School of Population Health, Auckland, New Zealand  

December 2016 “Otitis Media and Hearing Loss in Children in Fiji” Poster presentation by 
Elizabeth Holt 
School of Population Health Research Showcase, Auckland, New Zealand 

March 2017 “Global hearing health” lecture by Elizabeth Holt 
Global Health, School of Population Health, Auckland, New Zealand 

April 2017 “The potential of an otitis media programme in Fiji” Digital poster 
presentation by Elizabeth Holt 
World Congress on Public Health, Melbourne, Australia 

September 2017 “Otitis Media and Hearing Loss in Children in Fiji” Oral presentation by 
Elizabeth Holt 
Pacific Island Research Symposium, Suva, Fiji 

April 2019 “Health inequities and global hearing health” lecture by Elizabeth Holt 
Global Health, School of Population Health, Auckland, New Zealand 

August 2019 “Preliminary findings – otitis media and hearing loss in children under 5 in 
Niue” Oral presentation by Elizabeth Holt 
Zoom meeting with Niuean colleagues 

September 2019 “Childhood Ear and Hearing Health in Niue” Oral presentation by Elizabeth 
Holt 
Pasifika Medical Association Conference, Alofi, Niue 

February 2020 “Childhood Ear and Hearing Health in Niue” Oral presentation by Elizabeth 
Holt 
Eisdell Moore Centre Research Symposium, Auckland, New Zealand 

 

On-going training and education in ear and hearing health has been identified as a key aspect 

of appropriate development and management of the hearing health service in Niue.  A 

soundproof booth has been identified by the Public Health Team as a required piece of 

equipment to improve hearing testing alongside support for clinical upskilling.  There are 

ongoing discussions currently underway to ensure that Niue Health receive appropriate 

support to maintain and improve their hearing health service.  Niue is now part of the PENTAG 

group, which will enable them to forge partnerships and support systems at a regional level. 
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This thesis addresses the gap in the literature regarding population-based ear and hearing 

health data ear in a PICT.  This study is the only work identified which has surveyed all the 5-

years-and-under population in a PICT.  Most studies on OM and hearing loss on Pacific Island 

populations are either clinic based studies42 or estimates based on modelling.5,17,18,46,171  More 

population-based studies are required in PICTs due to the limited applicability of global 

estimates to service planning, specificity of local needs and relevance to use as an advocacy 

tool.24,25 

A study conducted in the Solomon Islands on 604 students across two primary schools showed 

that ear disease and hearing loss was a significant problem amongst this population with over 

half of the sample presenting with ear pathology requiring ENT intervention.  Thirty-four 

percent of children presented with OM with effusion, 22.8% with impacted wax and 3.1% with 

CSOM, figures which are considerably greater than the present study.  The age group was older 

than the present study however it highlights the difference in ear health outcomes between 

PICTs and raises the importance of each PICT conducting relevant population-based studies.  

Another comparable study was conducted in 1991 on 166 urban-based primary school children 

in Western Samoa.  Excluding those with wax, 14.6% of children in year 1 (5-year-olds) and 

19.4% of children in year 2 (6-year-olds) had B-tympanograms which is much higher than the 

current study which is 8.7% of children with Blow tympanograms (without wax).  This also 

highlights the need for a more recent population-based study to be conducted in Samoa.  An 

unpublished study based in Niue on primary school and high school students in 2016 also 

revealed more favourable ear and hearing health outcomes within this population than New 

Zealand-based Pacific children.  The point prevalence of type Blow tympanograms indicative of 

OME in Niue Primary School students and Niue High School students was 4.81% and 2.04% 

respectively. Niue Primary School students had a point prevalence of 6.06% for hearing loss 

and Niue High School students a prevalence of 5.41%.283  Together with the current study 

shows strengths-based characteristics of the Niuean population in regards to ear and hearing 

health. 

All three studies were conducted on primary school children and thus were older than the 

population within the current study.  Further studies are required on children 5-and-under as 

OM is most prevalent in this age group, and hearing loss at the pre-school age can have 

significant and long-lasting effects on language development and educational attainment.  
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The only qualitative study which has examined the understanding of parental knowledge and 

attitudes towards childhood hearing loss was conducted recently in the Solomon Islands.155  

Based on a questionnaire via semi-structured interviews, this study showed that parents had 

a high awareness of the causes of childhood hearing loss and were supportive of infant hearing 

screening programs and school-based hearing health examinations. 

There are several unpublished studies identified, namely studies conducted in Tonga, Kiribati 

and the Cook Islands.  The Pacific Island family cohort study provides valuable data on OM in 

Pacific children in New Zealand21,22 however may be considered incomparable with a 

population-based study in a PICT.  This is the only piece of work identified in this area which is 

based on a socio-ecological approach that is for Pacific peoples, based on Pacific values and 

approaches.   

 Strengths and Limitations of the Thesis 

This study is one of few population-based studies on ear and hearing health in a PICT.  If 

considered alongside the study on primary and high school students in Niue conducted in 2016, 

this work provides a survey of ear and hearing health of the entire paediatric population.  80% 

of the eligible population within the 5’s-and -under age group were tested for this study.  This 

is not only valuable in terms of building a complete picture of ear and hearing health for the 

Niuean health authorities, influencing the development and sustainability of their local ear and 

hearing health services; it could be beneficial to other PICTs who are in the process of 

developing their own ear and hearing health programmes.   

The mixed-methods approach using qualitative and quantitative data collection strands 

strengthened study validity.  Using several methods to collect data (methodological 

triangulation) and multiple investigators with varied expertise (interdisciplinary triangulation) 

enhanced the cross-validation, credibility and exploration of data.392 Having two supervisors 

experienced in qualitative research strengthened research triangulation. 

One of the strengths of the study is that it is embedded in Pacific methodology which has 

provided the basis of study development, implementation, analysis and dissemination.  As well 

as providing valuable data amongst its three data collection streams, the development of The 

Lili Hearing Health Model, a strengths-based ecosocial model of health, is a valuable tool for 
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analysis and programme development.  By extracting key areas of strength and importance 

from within the data set, stemming from the individual and branching outwards to the family, 

community, country and regional/global networks, the Lili Ear and Hearing Health Model is 

critically based on holistic health worldviews, strengthening its relevance to Pacific 

communities.  While the Lili Health model has been reviewed and feedback on it received from 

Niuean advisors and members of the Niuean community, it remains a proposed model and 

further dissemination amongst Pacific communities, both in Niue and other islands is required 

to ensure relevance, applicability and determine how exactly the model will be operationalised 

in practice. 

While this project fundamentally was an academic pursuit, the principles of the study 

(community-based, Pacific-centric, based on Pacific values) ensured that an important branch 

of the work was local service development.  This was conducted through its ear and hearing 

health training with the hospital staff, the setting up of a local ear and hearing screening 

service, and community service through the community hearing health week.  Strong 

partnerships between University of Auckland-based researchers, the Niue Ministry of Health, 

the Niue Ministry of Education and ENT-A outreach clinics from CMDHB, were influential in the 

success of the project. 

This work is not a stand-alone piece of work.  It can be considered part of a greater vision of 

work driven forward by Pacific ear and hearing health workers (primarily through the PENTAG 

group) who are committed to improved health services and public health programmes to 

reduce the prevalence of preventable hearing loss for Pacific Island peoples. 

There are several limitations in relation to the thesis.  The thesis employed a convergent 

parallel mixed-methods design in which the qualitative and quantitative data collection holds 

equal weighting and is conducted at the same period.  There are several mixed-methods 

designs which could have been used for this study, namely the Sequential Exploratory design 

in which an initial phase of qualitative data collection and analysis is followed by quantitative 

data analysis, rather than the concurrent method used.  While this approach could have been 

beneficial to informing the qualitative strand of data collection and questions could have been 

refined according to the outcomes of the quantitative results, this approach would have 

resulted in great difficulties such as lengthening the time required for data collection.  
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Furthermore, in order to strengthen the validity of the study, the three data collection streams 

were meant to stay independent rather than inform each other. 

Another limitation of the study is in the definition of hearing loss used for the study.  The point 

prevalence of hearing loss should be treated with caution, as the participant only requires one 

elevated frequency threshold, and may potentially have the other frequencies well below 

screening level.  Clinically, the participant could potentially be categorised as having hearing 

loss using screening thresholds whereas according to their true hearing thresholds they would 

not.  However, this is clearly a population-based epidemiological study which ensures that the 

findings can be appropriately used against other population-based studies which have used 

screening approaches in the field.  Another limitation of the study is that it does not 

differentiate between the different sub-types of OM such as AOM and OME.  Despite the ENT 

surgeon reviewing the video otoscopy images, a significant number of the images were either 

blurry or obstructed which meant that a definitive diagnosis was not able to be reached.  

A further limitation of the study was the relatively low parent questionnaire return rate, with 

only 100 parents returning their questionnaires, meaning that there was missing demographic 

data for 64 children.  This limited the demographic data that we had on each child and thus 

the statistical power of the risk factor association calculations.  An influence here was that the 

questionnaire was paper-based which meant that parents did not complete their 

questionnaires during child testing and did not return their completed questionnaires back to 

the researcher at the hospital despite prompting.  The decision to use a paper-based 

questionnaire was due to the known internet connection issues in Niue.  While participants 

were encouraged to complete the questionnaires on the day of clinical testing, inevitably if 

one parent was bringing more than once child for testing, there was insufficient time for the 

questionnaires to be fully completed and questionnaires were taken home to be completed.   

The Lili Ear and Hearing Health Model could potentially be used to inform ear and hearing 

health services in other PICTs, however, the generalisability of the research findings should be 

applied with caution due to the cultural and resourcing differences between PICTs. 
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 Implications and Directions for Future Research 

Most of the studies on ear and hearing health in PICTs have been conducted on children.  There 

is a need to survey adult populations for service planning and resource allocation.  The WHO 

is examining the potential for a Rapid assessment of Hearing Loss (RAHL), a tool that is being 

used in the vision field, to assess the prevalence of hearing loss in adults aged fifty-years and-

older.  Another area of future work is in ear and hearing health advocacy.  While there was 

great support by the local community, including health and education professionals in Niue, 

there is still a general lack of awareness and knowledge of the importance of ear and hearing 

health amongst service planners across PICTs, and this is seen as one of the major barriers to 

resourcing ear and hearing health services especially within the global hearing health 

movement.  The PENTAG group can provide a mechanism to facilitate ear and hearing health 

advocacy across the Pacific region.  Momentum for service development and regional 

collaboration has been building since the seminal meeting of the group in 2015 and alongside 

the reviewed PENTAG regional plan, provides key strategic objectives for PICTs to work 

towards with the support of developmental partners, namely New Zealand and Australia. 

The role of regional partnerships, or ‘regionalism’, such as the model provided by the PENTAG 

group, has been promoted within resource-constrained countries, and sees countries 

collaborating and pooling resources to provide regional activities normally provided at a 

national or sub-national level.219  While collaboration across PICTs can be complicated due to 

factors such as competing interests, political and cultural barriers; drawing on Pacific values 

and improving the coordination of limited resources can build expertise and grow leadership 

within the region.220  An effective example of a collaborative, regional approach is in the Pacific 

Monitoring Alliance for NCD Action (MANA) framework that draws together NCD monitoring 

data across 31 indicators to identify key issues for strengthening national and regional 

monitoring systems.221  The NCD dashboard of the MANA framework has provided a tool 

through which key policy gaps have been identified and strengthened the accountability of 

participating countries.393  This model could be adopted across PICTs to enhance the provision 

of ear and hearing services as access to ENT and Audiological training is generally lacking across 

health-care systems.  For example, training of the trainers in primary ear and hearing care has 

been a recent development in Fiji and could be coordinated across other PICTs through such a 

model. A funded coordinating body to support clinical development, service provision and 
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research skills in ear and hearing health in the Pacific region is needed to ensure long-term 

sustainability. 

Like many LMICs, PICTs suffer from limited financial resources to equip public facilities to 

address the burden of ENT disease.  Such lack of resources can be traced to the absence of 

specific strategic or service development plans for ear and hearing care.  The outcomes of this 

work can be used as a learning tool for other PICTs to develop their own ear health screening 

programmes.  PICTs could learn from the findings of this study to develop their own 

population-based epidemiological research which clinicians and researchers can then use to 

highlight the importance of ENT disorders within their country.  Emerging research from New 

Zealand and Australia into the economic impact of ear disease and hearing loss can also 

provide persuasive evidence for governments to provide simple and cost-effective prevention 

strategies within their own PHC systems.  

 Conclusion  

It has been argued in this thesis that it is inadequate to persist with the status quo approach 

to address the high prevalence of ear disease and hearing loss amongst Pacific peoples.  What 

is required is a paradigm shift to harness the benefits of mixed-methods research; an approach 

that emphasise the value of both clinical medicine and ecosocial methods which are centred 

on the needs and values of Pacific peoples.  This approach builds on the unique strengths of 

Pacific communities which can be used to develop community- and family-centric approaches 

to hearing health.  

Advancing the importance of ear disease and hearing health to the likes of politicians, global 

health influencers and philanthropic organisations remains a challenge.  The lack of political 

awareness and slow mobilisation of resources to address this largely preventable public health 

issue has been influenced by the disease-focused and siloed-approach of previous global 

health movements.  New global movements, such as the Sustainable Development Goals and 

the renewed 2017 WHA Resolution 70.13 for the Prevention of Deafness and Hearing Loss 

provide impetus to raise this issue into the spotlight for governments and researchers, and to 

be used as advocacy tools for change.  Pacific island countries and territories’ membership 

within the World Hearing Forum can provide a platform to keep ear and hearing health on the 
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agenda of member states.  Regional collaborative approaches such as the PENTAG group is a 

model that can further support and develop ear, nose, throat and audiology services and 

training across the Pacific region. 

The outcomes of this study show how research data can reveal strengths-based characteristics 

of a community.  The comparatively low prevalence of OM and hearing loss in the paediatric 

population in Niue runs contrary to the global and regional prevalence estimates.  The unique 

characteristics shown by members of the Niuean community such as communication between 

community members, the provision of universal health coverage and close-knit community 

structures has bolstered the hearing health of their children.   

The Lili Ear and Hearing Health Model provides both a culturally appropriate metaphor to 

envisage the characteristics that influence why Niuean children have favourable ear and 

hearing health and as a practical tool which highlights the areas of focus required for 

strengthening ear and hearing health across the Pacific region.
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Appendix E Participant Information Sheet: Parental Questionnaire English 

 
Tamaki Innovation Campus 

261 Morrin Road, Glen Innes, Auckland 
Ph 0064 9 373 7599 ext.86006 
Email: e.holt@auckland.ac.nz 

The University of Auckland 
Private Bag 92019 

Auckland 1142 
New Zealand 

 

Stream B: PARTICIPANT INFORMATION SHEET: PARENTAL QUESTIONNAIRE 

Project Title:  Ear Health in Children in Niue 

Principle Investigator: Prof. Peter Thorne, Section of Audiology, School of Population Health 

Co-Investigators: Associate Prof. Vili Nosa, Head of Pacific Health, School of Population Health 

Dr Judith McCool, Senior Lecturer, Global Health, School of Population Health 

Researcher: Ms Elizabeth Holt, PhD Candidate, Section of Audiology and Global Health, School of Population Health 

 

Researcher Introduction 

I am a student at the University of Auckland and I am conducting this research for my PhD.   

Project description and invitation 

You and your child are invited to take part in a research project that wants to better understand ear 
problems in children in Niue and provide important information for planning of ear and hearing 
services in your community.  It is important for you to understand why the research is being done 
and what it will involve.  Please take time to read this participant information sheet carefully and 
discuss it with others if you want to.   

Project procedures 

This project requires for you to complete a short questionnaire that will provide some background 
information on the ear and hearing health of your child as well as your own understanding of ear 
problems.  You will be assisted by a public health worker to fill it out. 

What are the possible benefits to you, should you participate? 

The results of the study will provide valuable information on why children in Niue get ear problems 
and help to develop ear health and hearing services in your community.    

What are your rights as a participant?  Are there any discomforts or risks to you? 

Participation in this research project is voluntary and you have the right to withdraw at any time.  
You are able to withdraw your answers up to four weeks after you completed the questionnaire.  If 
you wish to receive a copy of the summary of findings, please circle this on the consent form. 

Permissions, confidentiality and anonymity 

You may provide permission to participate by reading this information sheet and the participant 
consent form, and then signing the consent form.  Because of the nature of the research, it may still 
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be possible that participants may be identifiable.  However, the identity of participants will not be 
discussed or be specifically named at any time within the research, reports or publications.   

Data usage, storage and deletion 

Data collected will be kept at a secure location at the University of Auckland for a period of six years, 
and destroyed afterwards.  Electronic copies of data will either be deleted or archived at the 
University of Auckland.  Electronic data and emails will be securely stored on a password-protected 
computer of the researcher. Data will be used for the thesis, research publications and presentations.  
A copy of the thesis will be available at the University of Auckland Library, Niue Department of Health 
and Niue Ministry of Education. 

Where can you go for more information about the study, or to raise concerns or 
complaints? 

If you have any questions, concerns or complaints about the study at any stage, please contact 
Elizabeth: Phone:	0064	9	923	6006;	Email:	e.holt@auckland.ac.nz or Grizelda Mokoia on 
Grizelda.Mokoia@mail.gov.nu  

Thank you for your time and consideration to participate in this study. 

 

Professor Peter Thorne (Principle Investigator) 

Audiology, School of Population Health  

Faculty of Medical and Health Sciences, University of Auckland 

Private Bag 92019, Auckland Mail Centre, Auckland 1142, New Zealand 

Ph: +64 9 373 7599 ext 8631 

Email: pr.thorne@auckland.ac.nz  

 

Associate Professor Vili Nosa and Dr Judith McCool (Co-investigators) 

School of Population Health, Faculty of Medical and Health Sciences, University of Auckland 

Private Bay 92019, Auckland Mail Centre, Auckland 1142, New Zealand 

Ph: +64 9 373 7599 ext 82372 

Email: v.nosa@auckland.ac.nz; j.mccool@auckland.ac.nz   

For any queries regarding ethical concerns you may contact the Chair, The University of Auckland Human 
Participants Ethics Committee, The University of Auckland, Office of the Vice Chancellor, Private Bag 92019, 
Auckland 1142; Telephone 64 9 3737599 ext 83711 

 

APPROVED BY THE UNIVERSITY OF AUCKLAND HUMAN PARTICIPANTS ETHICS COMMITTEE ON 15th July 2016 FOR 3 years REFERENCE NUMBER 

017535 

APPROVED BY THE NIUE MINISTRY OF SOCIAL SERVICES, DIRECTOR OF HEALTH AND DIRECTOR OF EDUCATION, AUGUST 2017 
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Appendix F Participant Information Sheet: Parental Questionnaire Vagahau 

 

 
Tamaki Innovation Campus 

261 Morrin Road, Glen Innes, Auckland 
Ph 0064 9 373 7599 ext.86006 

 
Email: e.holt@auckland.ac.nz 

 
The University of Auckland 

Private Bag 92019 
Auckland 1142 

New Zealand 

 
 
Veveheaga A & B: KO E LAUPEPA HE TAU TALAHAUAGA HE TAGATA 

KUA AOFIA KE HE FEKAU: TOHI HUHU KE HE TAU MAMATUA 
 

Matapatu Gahua: Ko e malolō he tau teliga he tau fanau I Niue. 
 
Tagata Takitaki he Kumikumiaga: Prof.Peter Thorne, Section of Audiology, School of Population Health. 
Tagata Lagomatai: Associate Prof. Vili Nosa, Head of Pacific Health, School of Population Health, Dr Judith McCool, 
Senior Lecturer, Global Health, School of Population Health 
Tagata Kumikumi: Ms Elizabeth Holt, PhD Candidate, Section of Audiology and Global Health, School of Population 
Health. 

 
Folafolaaga he tagata kumikumi 
Ko au ko e tama fakaako he Aoga Pulotu ha Okalana (uOa) ti ko e taute au he kumikumiaga nei ma 
e fakamailoga fakaako PhD haaku. 
 
 
Ko e talahauaga he gahua mo e uiina 
Kua uiina atu ki a koe e matua mo e haau a tama ke kau fakalataha ke he fekau kumikumi nei ke 
moua ai taha maamaaga ke he tau lekua he tau teliga he tau fanau I Niue, mo e moua falu 
talahauaga mahuiga ma e tau fakatokatokaaga ke he tau gahua ma e tau kafo teliga mo e 
fanogonogaga/logonaaga. Kua mahuiga kia koe ke maama e kakano he kumikumiaga mo e heigoa 
ka lauia ai. Fakamolemole ti tuku atu taha magaaho haau ke totou fakamitaki e tau talahauaga mo 
e fakatutala foki ni mo e falu Ofisa ka manako a koe ke taute pihia. 
 
 
Fakaholoaga he gahua. 
Manako ke tali e koe e falu huhū kū ke moua e tau talahauaga hagaao ke he malolō he teliga mo e 
fanogonogaga he tama haau pihia foki ke iloa haau a tau maamaaga ke he tau kafo teliga.  To ha 
ha I ai falu Ofisa he Faahi Gahua Malolo Tino ke lagomatai a koe ke fakapupe e pepa nei. 
 
 
Ko e heigoa e tau mitaki ka moua e koe ka kau fakalataha ke he gahua nei? 
Ko e tau talahauaga ka moua mai he kumikumiaga nei ke maama laulahi e tau kakano ati moua e 
tau fanau he tau kafo teliga mo e lagomatai ke atihake e tau faahi he tau teliga mo e 
fanogonogoaga ke he motu. 
 
 
Ko e heigoa e tonuhia he tagata  ne putoia ke he kumikumiaga? Fai mena nakai ke 
tupetupe ki ai? 
Ko e putoia haau ke he fekau nei ko e uta ni kia koe mo e haau a manako, ti maeke ia koe ke uta 
kehe haau e tonuhia ia he hā magaaho ka manako ki ai. Maeke foki ia koe ke uta kehe e tau 
kumikumiaga kua taute gata mai he fā e faahi tapu he oti e fakapuke he pepa nei. Kaeke kua 
manako a koe ke moua taha lagaki he tau kumikumiaga nei ti fakamailoga fakaveliveli kehe 
laupepa  fakamooli.  
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Fakaataaga, mo e tokamau nakai fakailoa 
Ko e haau a fakaataaga ke kau fakalataha ke he fekau nei, to moua kaeke ke totou e laupepa ne ha 
hā I ai e tau talahauaaga mo e laupepa fakamooli ka saini e koe. Ha ko e tino he kumikumiaga nei, 
ka e liga maeke foki ke iloa ko hai ne fakapuke e pepa. Ka e nakai maeke ke fakakite po ke fakailoa 
e tau tagata ne tohia e tau pepa he ha magaaho he kumikumiaga kua tohia, tau hokotaki po ke tau 
tohi kua tohia. 
 
Fakaaogaaga he tau kumikumiaga, tokaaga mo e utakeheaga. 
Ko e tau talahauaga ke he kumikumiaga to toka ai ke he taha tokaaga kua mau ke he Aoga Pulotu 
ha Okalana ke he ono e tau, ti moumou. Ko e tau laupepa ki loto he komopiuta to hihika mo e uta 
kehe, poke toka mau ke he tokaaga he tau koloa mahuiga (Archives) he Aoga Pulotu ha Okalana. 
Ko e tau talahauaga mo e tau meli hila I loto he komopiuta to ha hā I ai ke he levekiaga he Tagata 
kumikumi. To fakaaoga e tau talahauaaga ma e tohi pauaki, kumikumiaga kua tohia mo e haana 
tau fakakiteaga fakapuloa. To fai lagaki he tohi ma e fale toka tohi he Aoga Pulotu ha Okalana, 
Faahi Malolo Tino, Faahi Taoga Niue mo e Faahi Fakaako ha Niue. 
 
Moua ki fē kaeke kua manako ke fai iloaaga foki, poke fai manatu fakakite ke he 
kumikumiaga? 
Kaeke kua fai huhū ke he hā mena he kumikumiaga nei he hā magaaho he tau magaaho, 
fakamolemole ti kumi atu kia Elizabeth:Telefoni: 00 64 9 923 6006; Email: e.holt@auckland.ac.nz 
poko Grizelda Mokoia on Grizelda@mail.gov.nu 
 
Fakaaue lahi mahaki ke he haau a tau magaaho mo e manako ke putoia ke he kumikumiaga nei. 
 
Professor Peter Thorne (Principle Investigator) 
Audiology, School of Population Health  
Faculty of Medical and Health Sciences, University of Auckland 
Private Bag 92019, Auckland Mail Centre, Auckland 1142, New Zealand 
Ph: +64 9 373 7599 ext 86314 
Email: pr.thorne@auckland.ac.nz 
 
APPROVED BY THE UNIVERSITY OF AUCKLAND HUMAN PARTICIPANTS ETHICS COMMITTEE ON 15th July 2016 FOR 3 years REFERENCE NUMBER 

017535 

APPROVED BY THE NIUE MINISTRY OF SOCIAL SERVICES, DIRECTOR OF HEALTH AND DIRECTOR OF EDUCATION, AUGUST 2017 
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Appendix G Participant Information Sheet: Ear and Hearing Tests English 

 
 
 

 
 

Tamaki Innovation Campus 
261 Morrin Road, Glen Innes, Auckland 

Ph 0064 9 373 7599 ext.86006 
Email: e.holt@auckland.ac.nz 

The University of Auckland 
Private Bag 92019 

Auckland 1142 
New Zealand 

Stream A: PARTICIPANT INFORMATION SHEET: EAR TESTS 
 

Project Title:  Ear Health in Children in Niue 
 
Principle Investigator: Prof. Peter Thorne, Section of Audiology, School of Population Health 
Co-Investigators: Associate Prof. Vili Nosa, Head of Pacific Health, School of Population Health 
Dr Judith McCool, Senior Lecturer, Global Health, School of Population Health 
Researcher: Ms Elizabeth Holt, PhD Candidate, Section of Audiology and Global Health, School of Population Health 
 
Researcher Introduction 
I am a student at the University of Auckland and I am conducting this research for my PhD.   
 
Project description and invitation 
You and your child are invited to take part in a research project to better understand ear problems 
in children in Niue and provide important information for planning of ear and hearing services in 
your community.  It is important for you to understand why the research is being done and what it 
will involve.  Please take time to read this participant information sheet carefully and discuss it with 
others if you want to.   
 
Project procedures 
Your child will have three or four types of ear and hearing testing that will take between 15-20 
minutes.  These standard tests include looking into the ear (otoscopy), testing the health of the ear 
drum (tympanometry) and standard tests for ear cell health (otoacoustic emissions).  Depending on 
the age of your child, we may test your child’s hearing (audiometry). You and your child are able to 
withdraw from the study at any time.   
 
What are the possible benefits to you, should you participate? 
You will be able to understand the health of your child’s ears, and will have appropriate support and 
follow-up if your child needs more tests.  The results will provide valuable information on why 
children in Niue get ear problems and help to develop ear health and hearing services in your 
community.    
 
What are your rights as a participant?  Are there any discomforts or risks to you? 
Participation in this research project is voluntary and you have the right to withdraw your child from 
the tests at any time.  You are able to withdraw your child’s test results up to four after the tests 
were completed.  Some of the tests will involve placing a small probe into the ear that may be a 
little bit uncomfortable for your child, however testing will stop immediately if your child is 
distressed or become too uncomfortable. There will not be any ongoing discomfort once the probe 
has been removed.  If you wish to receive a copy of the summary of findings, please circle this on 
the consent form. 
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Permissions, confidentiality and anonymity 
You may provide permission for your child to participate in this project by reading this information 
sheet and the third party consent form, and then signing the third party consent form.  You and your 
child will not be specifically named at any time within the research.  You and your child’s identity will 
not be disclosed in research reports or publications.  If your child requires further tests, then your 
details will be included in the referral.   
 
Data usage, storage and deletion 
Data collected will be kept at a secure location at the University of Auckland for a period of six years, 
and destroyed afterwards.  Electronic copies of data will either be deleted or archived at the 
University of Auckland.  Electronic data and emails will be securely stored on a password-protected 
computer of the researcher. Data will be used for the thesis, research publications and presentations.  
A copy of the thesis will be available at the University of Auckland Library, Niue Department of Health 
and Niue Ministry of Education. 
 
Where can you go for more information about the study, or to raise concerns or 
complaints? 
If you have any questions, concerns or complaints about the study at any stage, please contact 
Elizabeth: Phone: 0064 9 923 6006; Email: e.holt@auckland.ac.nz or Grizelda Mokoia on Grizelda.Mokoia@mail.gov.nu  
 
Thank you for your time and consideration to participate in this study. 
 
 
 
Professor Peter Thorne (Principle Investigator) 
Audiology, School of Population Health  
Faculty of Medical and Health Sciences, University of Auckland 
Private Bag 92019, Auckland Mail Centre, Auckland 1142, New Zealand 
Ph: +64 9 373 7599 ext 86314 
Email: pr.thorne@auckland.ac.nz 
 
Associate Professor Vili Nosa and Dr Judith McCool (Co-investigators) 
School of Population Health, Faculty of Medical and Health Sciences, University of Auckland 
Private Bay 92019, Auckland Mail Centre, Auckland 1142, New Zealand 
Ph: +64 9 373 7599 ext 82372 
Email: v.nosa@auckland.ac.nz; j.mccool@auckland.ac.nz  
 
 
 
For any queries regarding ethical concerns you may contact the Chair, The University of Auckland Human 
Participants Ethics Committee, The University of Auckland, Office of the Vice Chancellor, Private Bag 92019, 
Auckland 1142; Telephone 64 9 3737599 ext 83711 
 
 
APPROVED BY THE UNIVERSITY OF AUCKLAND HUMAN PARTICIPANTS ETHICS COMMITTEE ON 15th July 2016 FOR 3 years REFERENCE NUMBER 

017535 

APPROVED BY THE NIUE MINISTRY OF SOCIAL SERVICES, DIRECTOR OF HEALTH AND DIRECTOR OF EDUCATION, AUGUST 2017 
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Appendix H Participant Information Sheet: Ear and Hearing Tests Vagahau 

 

Tamaki Innovation Campus 
261 Morrin Road, Glen Innes, Auckland 

Ph 0064 9 373 7599 ext.86006 
Email: e.holt@auckland.ac.nz 

The University of Auckland 
Private Bag 92019 

Auckland 1142 
New Zealand 

Veveheaga A & B: Ko e laupepa he tau talahauaga he tagata kua 
aofia ke he fekau: Kumikumiaga ke he tau seliga. 

 
Matapatu Gahua: Ko e malolō he tau teliga he tau fanau I Niue. 

 
Tagata Takitaki he Kumikumiaga: Prof.Peter Thorne, Section of Audiology, School of Population Health. 
 
Tagata Lagomatai: Associate Prof. Vili Nosa, Head of Pacific Health, School of Population Health, Dr Judith McCool, Senior 
Lecturer, Global Health, School of Population Health. 
 
Tagata Kumikumi: Ms Elizabeth Holt, PhD Candidate, Section of Audiology and Global Health, School of Population Health. 

 
Folafolaaga he tagata kumikumi 
 
Ko au ko e tama fakaako he Aoga Pulotu ha Okalana ti ko e taute au he kumikumiaga nei ma e 
fakamailoga fakaako PhD haaku. 
 
Ko e talahauaga he gahua mo e uiina 
 
Kua uiina atu ki a koe e matua mo e haau a tama ke kau fakalataha ke he fekau kumikumi nei ke 
moua ai taha maamaaga ke he tau lekua he tau teliga he tau fanau I Niue, mo e moua falu 
talahauaga mahuiga ma e tau fakatokatokaaga ke he tau gahua ma e tau kafo teliga mo e 
fanogonogaga/logonaaga. Kua mahuiga kia koe ke maama e kakano he kumikumiaga mo e heigoa 
ka lauia ai. Fakamolemole ti tuku atu taha magaaho haau ke totou fakamitaki e tau talahauaga mo 
e fakatutala foki ni mo e falu Ofisa ka manako a koe ke taute pihia. 
 
Fakaholoaga he gahua. 
 
To taute ai tolu poke fā e kumikumiaga ke he tau teliga mo e fanogonogoaga/logonaaga he tama 
haau ti fakatai ko e 15 – 20 e minute e loa he magaaho. Ko e tau kumikumiaga nei fa mahani ki ai, 
kua putoia e hulu he teliga, fuafua e mitaki he talamu he teliga mo e fuafua he alo teliga. Ko e uta 
foki ke he tau he moui he tama haau ko e fuafua nakai e mautolu haana fanogonogoaga/logonaaga. 
Maeke ia koe mo e haau a tama ke o kehe mai he kumikumiaga nei he hā magaaho kua manako ki 
ai. 
 
Ko e heigoa e tau mitaki ka moua e koe ka kau fakalataha ke he gahua nei? 
 
To maeke ia koe ke maama e malolō he tau seliga he tama haau mo e moua falu a lagomatai kua 
lata mo e liu foki fuafua kaeke kua lata ke pihia. Ko e fakakatoatoaaga to moua ai e tau talahauaga 
he tau kakano ne lekua ai e tau teliga he tau fanau Niue, mo e tō lagomatai foki ke fakatū taha 
gahua ma e faahi he tau teliga moe logonaaga. 
Ko e heigoa e tonuhia he tagata  ne putoia ke he kumikumiaga? Fai mena nakai ke 
tupetupe ki ai? 
 
Ko e putoia haau ke he fekau nei ko e uta ni kia koe mo e haau a manako, ti maeke ia koe ke uta 
kehe haau a tama he hā magaaho ka manako ki ai. Maeke foki ia koe ke uta kehe e tau 
kumikumiaga kua taute gata mai he fā. Ko e falu a kumikumiaga ko e tuku he tama masini hulu 
tote ki loto he teliga, ti fā lutulutu e tama ka logona kua nakai mitaki, ti kaeke ke pihia to taofi e 
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hulu mo e uta kehe e masini hulu. To galo ni  e lekua nei ka uta kehe e hulu . Kaeke kua manako a 
koe ke moua taha lagaki he tau kumikumiaga nei ti fakamailoga fakaveliveli kehe laupepa  
fakamooli.  
Fakaataaga, mo e tokamau nakai fakailoa 
 
Ko e haau a fakaataaga ke kau fakalataha haau a tama ke he fekau nei, to moua kaeke ke totou e 
laupepa ne ha hā I ai e tau talahauaaga mo e laupepa fakamooli ka saini e koe. Ko koe mo e haau a 
tama to nakai talahau ha mua tau higoa kehe ha magaaho he kumikumiaga. To nakai fakailoa ha 
mua a tau higoa ke he tau hokotaki poke tau tohi kua mau he taute. Kaeke kua lata e tama haau ke 
fai fuafuaaga foki to ha hā I ai e tau fakailoaaga ke liu foki ke kitia. 
 
Fakaaogaaga he tau kumikumiaga, tokaaga mo e utakeheaga. 
 
Ko e tau talahauaga ke he kumikumiaga to toka ai ke he taha tokaaga kua mau ke he Aoga Pulotu 
ha Okalana ke he ono e tau, ti moumou. Ko e tau laupepa ki loto he komopiuta to hihika mo e uta 
kehe, poke toka ke he tokaaga he tau koloa mahuiga he Aoga Pulotu ha Okalana. Ko e tau 
talahauaga mo e tau meli hila I loto he komopiuta to ha hā I ai ke he levekiaga he Tagata 
kumikumi. To fakaaoga e tau talahauaaga ma e tohi pauaki, kumikumiaga kua tohia mo e haana 
tau fakakiteaga fakapuloa ke he tau takitaki. To fai lagaki he tohi ma e fale toka tohi he Aoga Pulotu 
ha Okalana, Faahi Malolo Tino, Faahi Taoga Niue mo e Faahi Fakaako ha Niue. 
 
Moua ki fē kaeke kua manako ke fai iloaaga foki, poke fai manatu fakakite ke he 
kumikumiaga? 
 
Kaeke kua fai huhū ke he hā mena he kumikumiaga nei he hā magaaho he tau magaaho, 
fakamolemole ti kumi atu kia Elizabeth:Telefoni: 00 64 9 923 6006; Email: e.holt@auckland.ac.nz 
poko Grizelda Mokoia on Grizelda@mail.gov.nu 
Fakaaue ke he haau a tau magaaho mo e manako ke putoia ke he kumikumiaga nei. 
 
APPROVED BY THE UNIVERSITY OF AUCKLAND HUMAN PARTICIPANTS ETHICS COMMITTEE ON 15th July 2016 FOR 3 years REFERENCE NUMBER 
017535 

APPROVED BY THE NIUE MINISTRY OF SOCIAL SERVICES, DIRECTOR OF HEALTH AND DIRECTOR OF EDUCATION, AUGUST 2017 
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Appendix I Consent Form Parent/Guardian Questionnaire English 

 
Tamaki Innovation Campus 

261 Morrin Road, Glen Innes, Auckland 
Ph 0064 9 373 7599 ext.86006 

 
Email: e.holt@auckland.ac.nz 

 
The University of Auckland 

Private Bag 92019 
Auckland 1142 

New Zealand 

 

Stream B CONSENT FORM - Parent/ Guardian Questionnaire 

Study Title:  Ear Health in Children in Niue 

 

This consent form will be held for a period of six years 

 
Principle Investigator: Prof. Peter Thorne, Section of Audiology, School of Population Health 

Co-Investigators: Associate Prof. Vili Nosa, Head of Pacific Health, School of Population Health 

Dr Judith McCool, Senior Lecturer, Global Health, School of Population Health 

Researcher: Ms Elizabeth Holt, PhD Candidate, Section of Audiology and Global Health, School of Population Health 
 
I have read the participant information sheet and understand the explanation of this research project.  I know 

that the research will try to help with understanding ear and hearing problems in Niue.  

I understand that: 

• The questionnaire will take me 20-30 minutes to complete and I will be assisted by a public health 
worker. 

 
• I don’t have to complete the questionnaire if I don’t want to and can stop at any time. I can withdraw 

my questionnaire answers up to four weeks after I completed it. 
 

• In reporting of this research, participant identity will be strictly confidential and all information will only 
be used for the purpose of this research. 

 
• Given the nature of the study, it may still be possible that you may be identifiable.  The identity of 

participants will not be disclosed in research reports of publications.  
 

• The data will be stored for 6 years, and then destroyed.  
 

• The research results will be used for a PhD thesis and may be used for presentations, research papers 
and to improve ear health services in Niue. 

 
• I confirm that I have been given the chance to ask questions and am happy with the answers I have 

been given. 
 

I wish/ do not wish to receive the summary of findings of the thesis (please circle). Please provide your postal 

address or email address if you wish to receive summary of findings. 

_________________________________________________________________________________________

_________________________________________________________________________ 

 

I, _________________________________________(full name), hereby give my informed consent to 

participate in the above study. 
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Signature:____________________________________________________________ 

 
Date:____/____/2017 

APPROVED BY THE UNIVERSITY OF AUCKLAND HUMAN PARTICIPANTS ETHICS COMMITTEE ON 15th July 2016 FOR 3 years REFERENCE NUMBER 

017535 

APPROVED BY THE NIUE MINISTRY OF SOCIAL SERVICES, DIRECTOR OF HEALTH AND DIRECTOR OF EDUCATION, AUGUST 2017 
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Appendix J Consent Form Parent/Guardian Questionnaire Vagahau 

 
Tamaki Innovation Campus 

261 Morrin Road, Glen Innes, Auckland 
Ph 0064 9 373 7599 ext.86006 

 
Email: e.holt@auckland.ac.nz 

 
The University of Auckland 

Private Bag 92019 
Auckland 1142 

New Zealand 

 

Stream B CONSENT FORM – Fakamooliaga mai he Matua 

Parent/ Guardian Questionnaire 

 

Mataulu:   Kumikumiaga ke he Malolō he Teliga he tau Fanau 
Study Title: Ear Health in Children in Niue 
 

Toka e tohi fakamooli nei ke he ono e tau. 
This consent form will be held for a period of six years. 
 
Principle Investigator: Prof. Peter Thorne, Section of Audiology, School of Population Health 

Co-Investigators: Associate Prof. Vili Nosa, Head of Pacific Health, School of Population Health 

Dr Judith McCool, Senior Lecturer, Global Health, School of Population Health 

Researcher: Ms Elizabeth Holt, PhD Candidate, Section of Audiology and Global Health, School of 

Population Health 

 

Kua tototu e au e tohi fakailoa nei mo e maama e kakano uho he kumikumiaga nei.  Iloa e au ko e 
kumikumiaga nei ke lagomatai ke maama e tau kafo teliga mo e fanogonogoaga/logonaaga I Niue.  I 
have read the participant information sheet and understand the explanation of this research project.  
I know that the research will try to help with understanding ear and hearing problems in Niue.  

Maama e au e tau mena nei; 

I understand that: 

• Fuafua ke he 20-30 e minisi ke fakapuke e pepa nei mo e maeke ke lagomatai he taha Ofisa 
mai he Faahi Gahua Malolo Tino. 

The questionnaire will take me 20-30 minutes to complete and I will be assisted by a public health 
worker. 
 
• Maeke au ke ai tali oti e tau huhū ka nakai manako au ke fakapuke.  Maeke foki au ke ole ke 

liuaki haaku tau tali hoko atu ke he fā e faahi tapu mole atu he oti e fakapuke. 
I don’t have to complete the questionnaire if I don’t want to and can stop at any time. I can 
withdraw my questionnaire answers up to four weeks after I completed it. 
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• Nakai maeke ke fakakite e higoa tagata ne fakapuke e pepa he magaaho ka tohia ai e hokotaki 
pauaki hagaao ke he kumikumiaga nei ti ko e tau talahauaga oti ne moua to fakamahao ni 
ke he kumikumiaga nei. 

In reporting of this research, participant identity will be strictly confidential and all information 
will only be used for the purpose of this research. 

 
• Ka e fakahihiga foki ke kitia ko hai ne fakapuke e tohi kumikumi.  Nakai tohia e tau higoa 

tagata ke he hokotaki pauaki. 
Given the nature of the study, it may still be possible that you may be identifiable.  The identity 
of participants will not be disclosed in research reports of publications.  

 
• Ko e tau talahauaga oti nei to toka ke ono e tau tau to moumou. 
The data will be stored for 6 years, and then destroyed.  

 
• Ko e tau talahauaga he kumikumiaga nei to fakaaoga ke lata ma e fakaakoaga PhD mo e to 

fakaaoga foki ke lata mo e tau fakakiteaga fakapuloa, tau kumikumiaga kua tohia mo e 
fakamahomo atu ki mua e malolō he tau faahi teliga mo e fanogonogo he motu. 

The research results will be used for a PhD thesis and may be used for presentations, research 
papers and to improve ear health services in Niue. 

 
• Fakamooli atu au kua maeke ia au ke fai huhu mo e fiafia foki au ke he tau tali kua moua 

mai. 
I confirm that I have been given the chance to ask questions and am happy with the answers I 
have been given. 

 
Manako au/Nakai manako au ke moua e fakamaopoopoaga kū he kumikumiaga nei. Tohia e nofoaga 
haau, numela puha tohi po ke meli hila ke fakafano atu e tau fakamaopoopoaga kū nei 
I wish/ do not wish to receive the summary of findings of the thesis (please circle). /Please provide 
your postal address or email address if you wish to receive summary of findings. 
_______________________________________________________________________________
_______________________________________________________________________________
____ 
 
Ko au ko ______________________________________________(tohia e higoa katoa haau), kua 
fakamooli atu ke putoia au ke he kumikumiaga nei 
I, _________________________________________(full name), hereby give my informed consent 
to participate in the above study. 
 
Fakamooli/Signature:____________________________________________________
________ 
 
Aho/Date:____/____/2017 

APPROVED BY THE UNIVERSITY OF AUCKLAND HUMAN PARTICIPANTS ETHICS COMMITTEE ON 15th July 2016 FOR 3 years REFERENCE NUMBER 

017535 

APPROVED BY THE NIUE MINISTRY OF SOCIAL SERVICES, DIRECTOR OF HEALTH AND DIRECTOR OF EDUCATION, AUGUST 2017 
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Appendix K Consent Form Parent/Guardian for Child Tests English 

 

 

 
 

 

 

Stream A THIRD PARTY CONSENT FORM – Parent/ Guardian for Child Tests 

Study Title:  Ear Health in Children in Niue 

 

This consent form will be held for a period of six years 

 
Principle Investigator: Prof. Peter Thorne, Section of Audiology, School of Population Health 

Co-Investigators:  Associate Prof. Vili Nosa, Head of Pacific Health, School of Population Health 

Dr Judith McCool, Senior Lecturer, Global Health, School of Population Health 

Researcher: Ms Elizabeth Holt, PhD Candidate, Section of Audiology and Global Health, School of Population Health 
 
I have read the participant information sheet and understand the explanation of this research project.  I know 

that the research will help with understanding ear and hearing problems in children in Niue.  

I understand that: 

• Depending on your child’s age, your child will receive three or four types of common ear and hearing 
tests: 

1. Looking inside the ear (otoscopy) 
2. Testing the health of the ear drum (tympanometry) 
3. Testing my child’s hearing (audiometry) 
4. Test of ear cell health (otoacoustic emissions) 

 
• The ear and hearing tests will take approximately 15-20 minutes. 

 
• Testing will stop immediately if my child feels any discomfort during the procedure. My child can ask for 

the tests to be stopped at any time if they feel uncomfortable or are distressed.   
 
• I may withdraw my child from the tests at any time, and that I may withdraw my child’s data up to four 

weeks after the tests were done. 
 

• The outcome of the ear and hearing test results will be explained to me and may be recorded in my 
child’s medical records. 

 
• My child may be referred to another health professional for more tests if an ear problem is picked up. 

 
• The identity of my child will not be mentioned in research reports or publications. My child’s identity will 

be strictly confidential and all information will only be used for the purpose of this research. 
 

• The data will be stored securely for 6 years, and then destroyed.  

Tamaki Innovation Campus 
261 Morrin Road, Glen Innes, Auckland 

Ph 0064 9 373 7599 ext.86006 
 

Email: e.holt@auckland.ac.nz 
 

The University of Auckland 
Private Bag 92019 

Auckland 1142 
New Zealand 
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• The research results will be used for a PhD thesis and may be used for presentations, research papers 

and to improve ear health services in Niue. 
• I confirm that I have been given the chance to ask questions and am happy with the answers I have 

been given. 
 

I wish/ do not wish to receive the summary of findings of the thesis (please circle). Please provide your postal 

address or email address if you wish to receive summary of findings. 

_________________________________________________________________________________________

_________________________________________________________________________ 

 

 

I, _________________________________________(full name), hereby give my informed consent for 

participation by my child _________________________________________  (full name), in the above study. 

 

Parent/Guardian Signature:_______________________________________________ 

 

Date:____/____/2017 
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Appendix L Consent Form Parent/Guardian for Child Tests Vagahau 

 

Tamaki Innovation Campus 
261 Morrin Road, Glen Innes, Auckland 

Ph 0064 9 373 7599 ext.86006 
 

Email: e.holt@auckland.ac.nz 
 

The University of Auckland 
Private Bag 92019 

Auckland 1142 
New Zealand 

 

Veveheaga A Fakamooliaga he Tagata ke Tolu Aki-Matua/Tagata Leveki 
ke lata mo e tau fuafuaaga he tama/tau fanau 

Stream A THIRD PARTY CONSENT FORM – Parent/ Guardian for Child 
Tests 

Mataulu: Faahi he tau Teliga mo e Fanogonogoaga he tau Fanau, Faahi Malolo Tino I Niue  
Study Title:  Ear Health in Children in Niue 

 

Tokamau e fakamooliaga nei ke he ono e tau tau. 

This consent form will be held for a period of six years 

 
Takitaki Kumikumi/Principle Investigator: Prof. Peter Thorne, Section of Audiology, School of Population 

Health 

Tau Lagomatai Kumikumi/Co-Investigators:  Associate Prof. Vili Nosa, Head of Pacific Health, School of 

Population Health 

Dr Judith McCool, Senior Lecturer, Global Health, School of Population Health 

Tagata Kumikumi/Researcher: Ms Elizabeth Holt, PhD Candidate, Section of Audiology and Global 

Health, School of Population Health 
 
Kua totou e au e tohi fakailoaaga mo e maama e kakano mahuiga he fakaholoaga kumikumiaga nei.  
Iloa foki e au, ko e kumikumiaga nei ke lagomatai aki e tau maamaaga laulahi hagaao ke he tau 
kafo teliga mo e tau fanogonogoaga he tau fanau I Niue. 

I have read the participant information sheet and understand the explanation of this research 
project.  I know that the research will help with understanding ear and hearing problems in children 
in Niue.  

Maama e au; 

I understand that: 

• Utahetua ke he tau moui he haaku a tama, tolu po ke fā e vahega fuafua teliga mo e 
fanogonogo: 

Depending on your child’s age, your child will receive three or four types of common ear and 
hearing tests: 
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5. Hulu a loto he teliga (otoscopy) 
Looking inside the ear (otoscopy) 

6. Fuafua e malolō he talamu I loto he teliga 
Testing the health of the ear drum (tympanometry) 

7. Fuafua e fanogonogo he tama haaku 
Testing my child’s hearing (audiometry) 

8. Fuafua e malolō he cell he teliga 
Test of ear cell health (otoacoustic emissions) 

 
• Fakatai ke he 15-20 e minisi he tau fuafuaaga nei. 
The ear and hearing tests will take approximately 15-20 minutes. 

 
• Maeke ke taofi e tau fuafuaaga nei kaeke kua logona he tama haaku nakai mitaki.  Maeke 

he tama haaku ke taofi e tau fuafuaaga nei he hā magaaho ne logona e ia kua nakai mitaki 
mo e tupetupe a ia. 

Testing will stop immediately if my child feels any discomfort during the procedure. My child can 
ask for the tests to be stopped at any time if they feel uncomfortable or are distressed.   
 
• Maeke foki au ke utakehe haku tama mai he tau fuafuaga nei he hā magaaho mo e maeke 

foki au ke ole ke utakehe e tau talahauaga he tama haaku gata mai he fā e tau faahi tapu 
ka oti e fekau nei. 

I may withdraw my child from the tests at any time, and that I may withdraw my child’s data 
up to four weeks after the tests were done. 

 
• Ko e fakakatoatoaaga he tau fuafua teliga mo e fanogonogo he tama haaku to fakamaama 

mai ki au mo e to tuku foki ki loto he tohi malolo tino haana. 
The outcome of the ear and hearing test results will be explained to me and may be recorded in 
my child’s medical records. 
 
• To maeke foki fakailoa ke he taha pulotu ekekafo teliga kaeke kua fai kafo teliga kua moua 

he tama haaku. 
My child may be referred to another health professional for more tests if an ear problem is 
picked up. 

 
• To nakai fakailoa e higoa he tama haaku ke he kumikumiaga nei.  Ko e higoa he tama 

haaku to tokamau ni ke he iloaaga he hokotaki kumikumiaga nei. 
The identity of my child will not be mentioned in research reports or publications. My child’s 
identity will be strictly confidential and all information will only be used for the purpose of this 
research. 

 
• Ko e tau talahauaga oti to tokamau ke he ono e tautau to maeke ke moumou. 
The data will be stored securely for 6 years, and then destroyed.  

 
• To fakaaoga e tau talahauaaga ma e tohi pauaki, tau fakakiteaga fakapūloa pihia mo e tau kumikumiaga kua tohia  

mo e fakamitaki atu foki e tau puhala malolō teliga he motu ko Niue. 
The research results will be used for a PhD thesis and may be used for presentations, research 
papers and to improve ear health services in Niue. 

 
• Fakamooli atu e au kua fita he fai magaaho ne foaki mai ke fai huhū atu au mo e fiafia ke 

he tau tali kua moua.   
I confirm that I have been given the chance to ask questions and am happy with the answers I 
have been given. 
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Manako au/Nakai manako au ke moua e hokotaki fakakatoatoaaga kū he kumikumiaga nei. 
Fakamolemole, tohia ai haau a matakavi kaina mo e maaga po ke puha tohi po ke meli hila kaeke 
kua manako a koe. 
I wish/ do not wish to receive the summary of findings of the thesis (please circle). Please provide 
your postal address or email address if you wish to receive summary of findings. 
_______________________________________________________________________________
_________________________________________________________________ 
 
 
 
 
 
Ko au ko______________________________________________________(tohi e higoa katoa 
haau), kua fiafia lahi ke foaki atu haaku fakaataaga ke putoia haaku tama ko 
__________________________________(higoa katoa he tama haau) ke he kumikumiaga nei. 
I, _________________________________________(full name), hereby give my informed consent 
for participation by my child _________________________________________  (full name), in the 
above study. 
 
Fakamooliaga he Matua/Leveki:_______________________________________ 
Parent/Guardian Signature: 
 
Aho/Date:____/____/2017 
 

APPROVED BY THE UNIVERSITY OF AUCKLAND HUMAN PARTICIPANTS ETHICS COMMITTEE ON 15th July 2016 FOR 3 years REFERENCE NUMBER 

017535 

APPROVED BY THE NIUE MINISTRY OF SOCIAL SERVICES, DIRECTOR OF HEALTH AND DIRECTOR OF EDUCATION, AUGUST 2017 
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Appendix M Parental Questionnaire English 

Code (office use only) 
B: P 

Date           /           / 2017 

 
Risk Factors, Perceptions and Management of Ear Infections and Hearing Loss: Main Caregiver Questionnaire (Stream B) 

 
Fakaalofa lahi atu. Thank you for agreeing to take part in this research.  

ONLY ANSWER THIS QUESTIONNAIRE. DO NOT COMPLETE THE QUESTIONNAIRE DISTRIBUTED TO SCHOOL CHILDREN 
• Please answer as many questions as truthfully as you can.  It is not compulsory to answer all the questions if you prefer not to.   
• The questionnaire is not used to test you so there are no right/wrong answers. This will not affect the care that your child receives.  
• Questions relating to “your child” refers to the child receiving the ear check. 
• The term ear infection may also be known as teliga pela, middle ear disease, ear discharge, ‘glue ear’ or otitis media. 
• We hope that this research will provide useful information on how to develop services to reduce ear disease and hearing loss in Niue.  

SECTION ONE: INFORMATION FROM THE MAIN CAREGIVER 
1. What is your gender? (circle one) 

Female Male Gender diverse 
 
2. What is your date of birth? __________________________ 
 
3. What is your relationship to the child receiving the ear check? (circle one)  

Mother Father Grandmother Grandfather Other (please write) 
 
4. Are you the main caregiver of the child receiving the ear check? (circle one)  

Yes No 
 
! Please note: The following questions must be answered as the child’s main caregiver. 
 
5. What is your ethnicity? (circle as many as apply) 
 

Niuean Tuvaluan Tongan Samoan New Zealander Other (please specify e.g. Fijian, Australian) 
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6. What is the highest level of education that you have received or are currently receiving? (circle one) 

Primary School 
(Year 1- Year 6) 

Secondary School 
(Year 7-13) 

Tertiary - 
Undergraduate 

Tertiary -  
Postgraduate 

Technical Institute/ 
Vocational 

Other (please write) 

 
7. Which of the following best describes your main occupation? (circle one) 

Employed Self-employed Domestic duties Student Unemployed Retired Other (please write) 
 

 
8. Approximately what is your household’s total annual income (before tax)? $______________________________ 
 
9. Including yourself, how many people aged 15 and over live in your household? _______________ 
 
10. How many children under the age of 15 live in your household? _____________ 
 
11. Do you currently smoke cigarettes on a daily basis, less than daily, or not at all? (circle one) 

Daily Less than Daily Not at all Don’t know 
 
12. How often does anyone smoke inside your home? (circle one) 

Daily Weekly Monthly Less than Monthly Never Don’t know 
 
13. Is there a history of ear infections in your family? (circle one) 

Yes No Don’t know 
SECTION TWO: INFORMATION ABOUT YOUR CHILD RECEIVING THE EAR CHECK 

 
14. Has the child ever attended the Niue Early Childhood Education Centre (ECE) or a kindergarten?  

Yes – currently attends (Go to Q15) Yes – used to attend, does not attend currently 
(Go to Q15) 

No - Never attended (Go to Q17) 

 
 
 
 

 15. How long has/had the child been going to the ECE or kindergarten? (circle one) 

Less than 6 

months  

6-11 months 12-17 months 18-23 months 24 months or 

more 

 

16. In an average week, how many hours do/did they attend? (circle one) 

<5 hrs 6-10 hrs 11-15 hrs 16-20 hrs >21 hrs 

 

Please continue now to Q17 
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17. Does the child have any allergies? (circle one)  

Yes 
(please state the allergies here): 

No 
 

 
18. In the first six months of life, was the child ever breastfed? (circle one) 

Yes – child was breastfed ONLY 
(Go to Q19) 

Yes – the child had a combination of breastfeeding/formula 
feeding/solid foods (Got to Q19) 

No- the child was never breastfed 
(Go to Q20) 

 
19. How many months in TOTAL was the child breastfed for? (please write)_______________________ 
 
20. Where does the child bathe or wash? (please circle as many as applies) 

Sea Shower Bath Hose Pipe Watering Hole Other (please write) 
 
21. How many bedrooms are in your house? 

1 2 3 4 5 or more 
 
22. Does the child ever share a bed or bedroom to sleep? (please circle one) 

Yes – shares a bed (Go to Q23) Yes- shares a bedroom but not a bed 
(Go to Q23) 

No- does not share a bed or bedroom (Go to Q24) 

 
23. On average, how many nights a week does the child share a bed or bedroom to sleep? (please circle one) 

1-3 nights/ week 4-7 nights/week 
 
24. Has the child ever had any of the following problems? (Tick which ever apply and provide a comment) 

 No Yes If YES, please comment (e.g. age of when it started, number of times) 

Pain in the ear    

Sore to touch around the ear    

Smelly ears    

Runny/ wet ears    
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Itchy ears    

Having difficulty hearing    

 
25. Has the child had any of these conditions in the past 12 months? (Tick one option for each question) 

 No Yes 

Ear infection     

Common cold/ flu   

Asthma episode    

Breathing problems (excluding asthma)   

Snoring    

 
26. Has the child ever seen a health worker (nurse/doctor/ pharmacist/ village health worker) for an ear infection/ problem? (circle one) 

Yes         (Please continue to Section Three) No     (Please skip to Section Four) 
 

SECTION THREE: YOUR EXPERIENCES OF HEALTH SERVICES 
27. How many times has the child had an ear infection or ear problem? __________________ 
 
Please tell us about your experience from the most recent visit to a health facility. 
 
28. What health facility(s) did you take your child for treatment? (circle as many as apply) 

Niue Foou Hospital Traditional healer Village Health Service Pharmacy Health clinic Overseas health facility  
 
29. Which health professional delivered the majority of the treatment? (circle one) 

Village Health 
Worker 

Nurse Doctor Specialist Doctor 
(e.g.Ear/Nose/Throat Dr) 

Traditional 
healer 

Pharmacist Other (please name) 

 
30. What treatment was offered?  
___________________________________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________________________________________________
______________________ 
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31. How satisfied were you with the treatment? (circle one) 

Very satisfied Satisfied Neither satisfied/unsatisfied Unsatisfied Very unsatisfied 
 
32. What parts of the treatment were you happy with? 
___________________________________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________________________________________________
______________________ 

33. What parts of the treatment were you not happy with? 
___________________________________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________________________________________________
______________________ 

34. How could your experience have been made better? 
___________________________________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________________________________________________
______________________ 

SECTION FOUR: YOUR VIEWS OF EAR HEALTH 
35. What does “ear infection” mean to you?  
___________________________________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________ 
 
36. Would you be able to tell if a child had an ear infection?(circle one) 

Yes (Go to Q 37) No (Go to Q 38) 
 
37. Please write how you can tell if a child has an ear infection: 
___________________________________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________________________________________________
______________________ 
 
38. How worried would you be if you knew your child had an ear infection? (circle one) 

Not worried Only a little worried Worried Very worried 
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39. Where would you seek treatment if you thought your child had an ear infection? (circle as many as apply) 

Traditional 
healer 

Niue 
Foou 

Hospital 

Family 
member 

Village 
health 
worker 

Health 
Clinic 

Pharmacy Overseas 
health facility 

I would not 
seek 

treatment 

Other (please write) 
 

 
40. Do you use or have you ever used traditional/ home remedies on children or adults to treat ear infections? 

Yes (Go to Q 41) No (Go to Q 42) 
 

41. Please list the traditional/ home remedies you use/have used: 
___________________________________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________________________________________________
______________________ 

42. What things do you think puts the child at risk of getting an ear infection? 

___________________________________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________ 
 
43. Do you think there are any serious complications if an ear infection doesn’t get better?  

Yes (Go to Q 44) No (Go to Q 45) 
 
44.Please write down as many potentially serious complications of ear infections: 
___________________________________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________ 

45. Is there anything that can help to prevent ear infections from happening?  

Yes (Go to Q 46) No (Go to Section Five) 
 

46. What are the things that can help to prevent ear infections?  
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___________________________________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________ 

 
SECTION FIVE: YOUR VIEWS OF HEARING HEALTH 

47. What does “hearing” mean to you? 
___________________________________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________ 
 
48. What are the things you believe can cause loss of hearing in children and adults? (Please write below) 

Causes of loss of hearing in children 

 
 
 
 

Causes of loss of hearing in adults 

 
49. Could you tell if someone (adult or child) had lost their hearing? 

Yes (Go to Q50) No (Go to Q51) 
 
50. What are the things that make you think someone (adult or child) had lost their hearing? 
___________________________________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________ 
 
51. Do you think there would be any long-term consequences if someone (a child or adult) had lost their hearing?  

Yes (Go to Q52) No (Go to Q53) 
 
52. What are those consequences that can result from losing hearing? Please write below: 



 

270 

 

Consequences if a child had lost their hearing: 

	
Consequences if an adult had lost their hearing: 

	

 
53. What are the things that can prevent someone from losing their hearing?  
___________________________________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________ 
 

SECTION SIX: EXPERIENCES AND ATTITUDES TOWARDS EAR AND HEARING HEALTH 
 
54. Where would you go to seek treatment for a hearing loss? (circle as many as is applicable) 

Traditional 
healer 

Niue Foou 
Hospital 

Family 
member 

Village 
health 
worker 

Health 
Clinic 

Pharmacy Overseas 
health facility 

I would not 
seek 

treatment 

Other (please write) 
 

 
55. Many factors can affect someone from seeking medical advice or treatment. Please read each statement carefully and put one tick beside the most appropriate belief statement that would 
stop you seeking treatment for a hearing loss or ear infection either for yourself OR a family member. 

Q  Strongly 
disagree 

Disagree Neither 
disagree/agree 

Agree Strongly agree 

a. I don’t have time       

b. I don’t have transportation       

c. It’s shameful to have an ear problem      

d. The hospital is too far away      

e. There is no suitable nurse/doctor available      

f. I can’t afford the cost of treatment       
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g. I’m too embarrassed to seek treatment      

h. I believe that God will make the ear infection 
better 

     

i. I can’t afford the cost of transportation      

j. I don’t believe the treatment will work      

k. I use traditional/home remedies instead      

l. I have to go to work instead      

m. I don’t know that much about ear and 
hearing problems 

     

n. I’m afraid that I will get a telling off from the 
health worker 

     

o. I don’t think ear problems are important to 
get treated 

     

p. Any other reasons that make it difficult to seek treatment: (please write) 
 
 

56. Please read each statement carefully. Please tick the most appropriate belief you have regarding ear and hearing health.  Tick one option for each statement 

Q  Strongly 
disagree 

Disagree Neither 
disagree/agree 

Agree Strongly 
agree 

a. Ear infections need to be treated properly      

b. I am concerned for a child who has an ear infection      

c. I don’t know much about ear and hearing health      

d. If a child has healthy ears it’s because of good 
parenting 

     

e. Ear problems in children are not important      

f. I know what to do to help a child with an ear 
problem 

     

g. It is God’s will if a child has a hearing loss      
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h. There are treatments available to treat someone 
with hearing loss 

     

 
57. From what source do you receive your information on ear health? (please circle as many as applies) 

Health Care Worker Teacher Family Member Television Radio 

Internet Overseas health facility Overseas visiting health 
worker 

Other (please write) 

 
58. How satisfied are you with the current level of services in your area to manage ear and hearing problems? (circle one) 

Very satisfied Satisfied Neither satisfied/unsatisfied Unsatisfied Very unsatisfied 
 
59. What would help you improve your understanding of ear and hearing health? Please explain below: 
___________________________________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________ 
 
General Comments: 
 
60. Are there any other comments you would like to add? (please consider comments on how Niue could improve ear and hearing services, barriers to accessing services, etc.) 
___________________________________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________ 

 
 

Thank you for your time and participation in this research project.   
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Appendix N Parental Questionnaire Vagahau 

Code (office use only) 
B: P 

Aho/Date           /           / 2017 

 
Tau mena ke lauia ai, Kitiaaga mo e Tauteaha he tau Kafo Teliga mo e Fanogonogoaga: Matua/Tagata Leveki Mau 

Risk Factors, Perceptions and Management of Ear Infections and Hearing Loss: Main Caregiver Questionnaire (Stream B) 
Fakaalofa lahi atu. Fakaue kua talia ke lagomatai ke he matagahua nei. Thank you for agreeing to take part in this research.  

KO E TALI NI A KOE HE PEPA HUHŪ NEI.  NAKAI MAEKE A KOE KE TALI E PEPA HUHU HE TAU FANAU AOGA. 
ONLY ANSWER THIS QUESTIONNAIRE. DO NOT COMPLETE THE QUESTIONNAIRE DISTRIBUTED TO SCHOOL CHILDREN 

• Fakamolemole, tali fakamooli e tau huhū.  Maeke ke tali ni a koe he tau huhū ne maeke. 
Please answer as many questions as truthfully as you can.  It is not compulsory to answer all the questions if you prefer not to.   

• Nakai ko e lali e tau huhu nei ke tivi ia koe, talia e tau tali oti.  Nakai lauia foki e levekiaga ke he tama haau. 
The questionnaire is not used to test you so there are no right/wrong answers. This will not affect the care that your child receives.  

• Ko e tau huhu ke he ‘tama haau’ kua lata ke he tama ne fuafua e tau teliga. 
Questions relating to “your child” refers to the child receiving the ear check. 

• Ko e kafo teliga, kua putoia foki e teliga pela, teliga tuli, mo e  tafe e teliga. 
The term ear infection may also be known as teliga pela, middle ear disease, ear discharge, ‘glue ear’ or otitis media. 

• Amanaki ke moua mai e tau talahauaga aoga ke talagi aki e tau puhala ma e faahi leveki ke he tau kafo teliga I Niue. 
We hope that this research will provide useful information on how to develop services to reduce ear disease and hearing loss in Niue.  

VEVEHEAGA TAHA: TAU TALAHAUAGA MAI HE MATUA LEVEKI MAU 
SECTION ONE: INFORMATION FROM THE MAIN CAREGIVER 

1. Taane po ke Fifine 
What is your gender? (circle one) 

Fifine/Female Taane/Male Fai foki nakai/Gender diverse 
 

2. Aho Fanau? 
What is your date of birth? __________________________ 
 

3. Ko e faoa fefe a koe mo e tama ne fuafua e teliga? 
What is your relationship to the child receiving the ear check? (circle one)  

Matua fifine 
Mother 

Matua taane 
Father 

Tupuna Fifine 
Grandmother 

Tupuna Taane 
Grandfather 

Falu foki 
Other (please write) 

 
4. Ko koe kia e matua ne leveki mau ke he tama ne fuafua e teliga? 
Are you the main caregiver of the child receiving the ear check? (circle one)  
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E/Yes Nakai/No 
 
! Fakamolemole mailoga: Ko e tagata leveki mau ni ka tali e tau huhū nei. 
Please note: The following questions must be answered as the child’s main caregiver. 
 

5. Motu ne hau ai a koe? (Hihika oti e tau motu ne ohi a koe ki ai) 
What is your ethnicity? (circle as many as apply) 
 

Niue/Niuean Tuvalu/Tuvaluan Tonga/Tongan Samoa/Samoan Niu Silani  
New Zealander 

Falu foki (Fakamolemole tohi mai tuga a Fisi, 
Ausetalia etc) Other (please specify e.g. Fijian, 
Australian) 

 
 

6. Vahega tokoluga ne fakaako a koe ki ai? (Taha ka fakaveliveli) 
What is the highest level of education that you have received or are currently receiving? (circle one) 

Aoga Ikiiki 
(Vahega 1-6) 

Primary School 
(Year 1- Year 6) 

Aoga Tokoluga 
(Vahega 7-13) 

Secondary School 
(Year 7-13) 

Aoga Pulotu –
Fakamailoga 

uluaki 
Tertiary - 

Undergraduate 

Aoga Pulotu-
Fakamailoga ke 

uaaki mo e molea 
Tertiary -  

Postgraduate 

Aoga Trades 
Technical Institute/ 

Vocational 

Falu foki (tohi mai) 
Other (please write) 

 
7. Ko e heigoa e gahua pauaki haau (Taha ka fakaveliveli) 

Which of the following best describes your main occupation? (circle one) 

Gahua tupe 
Employed 

Gahua ni ma 
haaku 

Self-employed 

Gahua Kaina 
Domestic duties 

Tama 
aoga/fakaako 

Student 

Nakai gahua 
Unemployed 

Okioki maI mo 
e gahua 
Retired 

Falu foki (tohi mai) 
Other (please write) 

 
8. Fuafua mai ko e heigoa e totogi po ke tupe katoa ne moua he kaina (to tukuhau)  

 (Approximately what is your household’s total annual income (before tax)? $______________________________ 
 

9. Putoia foki mo koe, toko fiha e tagata ne nonofo he kaina haau ne 15 tau ki luga 
 Including yourself, how many people aged 15 and over live in your household? _______________ 
 

10. Toko fiha e fanau he kaina haau ne 15 tau ki lalo? 
How many children under the age of 15 live in your household? _____________ 
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11. Ula tapaka nakai a koe; ula tumau, ula magaaho, nakai ula? 
Do you currently smoke cigarettes on a daily basis, less than daily, or not at all? (circle one) 

Tau aho oti 
Daily 

Ula lavea ni 
Less than Daily 

Nakai ula 
Not at all 

Nakai iloa 
Don’t know 

 
12. Lagafiha e ula he falu tagata he kaina haau? (Taha ka fakaveliveli) 

How often does anyone smoke inside your home? (circle one) 

Tau aho oti 
Daily 

Laga taha he faahi 
tapu 

Weekly 

Laga taha he 
mahina 
Monthly 

I lalo he mahina 
Less than Monthly 

Nakai 
Never 

Nakai iloa 
Don’t know 

 
13. Fa mahani nakai ke fai kafo teliga e tau tagata he magafaoa haau? 

Is there a history of ear infections in your family? (circle one) 
E/Yes Nakai/No Nakai iloa/Don’t know 

 
VEVEHEAGA UA: TAU TALAHAUAGA KE HE TAMA HAAU NE FUAFUA E TAU TELIGA 

SECTION TWO: INFORMATION ABOUT YOUR CHILD RECEIVING THE EAR CHECK 
14. Finatu  nakai e tama haau he Aoga Fakamahani po ke playcentre? 

Has the child ever attended the Niue Early Childhood Education Centre (ECE) or a kindergarten?  

E, fano agaia (fano ke he Huhū 15) 
Yes – currently attends (Go to Q15) 

E, fano fakamua, nakai fano ainei (fano ke he 
Huhū 15) 

Yes – used to attend, does not attend currently 
(Go to Q15) 

Nakai lagataha (fano ke he Huhū17) 
No - Never attended (Go to Q17) 

 
 
 
 
 
 
 
 
 
 
 
 
 

 15. Fiha e leva he fano e tama haau he Aoga Fakamahani po ke playcentre? (Taha ke 

fakaveliveli) 

How long has/had the child been going to the ECE or kindergarten? (circle one) 

I lalo hifo he 

6 mahina 

Less than 6 

months  

6-11 mahina 

6-11 months 

12-17 mahina 

12-17 months 

18-23 mahina 

18-23 months 

24 e mahina 

po ke molea 

24 months or 

more 

 

16. Fuafua ke he taha e faahi tapu, Fiha e tula/fano nakai? (Fakaveliveli taha) 

In an average week, how many hours do/did they attend? (circle one) 
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17. Fai mena nakai e tama haau ne lekua ki ai tuga e tau mena kai po ke aamo taha mena? (Taha ke fakaveliveli) 
Does the child have any allergies? (circle one)  

E – tohi mai/ Yes 
(fakamolemole, tohi mai e tau lekua ia he puha e? 
please state the allergies here): 
 
 

Nakai/ No 
 

 
18. Ke he ono mahina fakapa he muke, kai nakai he huhu he matua fifine e tama?  
In the first six months of life, was the child ever breastfed? (circle one) 

E, kai ni he huhu he matua fifine 
(fano ke he huhū 19) 

Yes – child was breastfed ONLY 
(Go to Q19) 

E, kai he huhu matua fifine, kai he lupo huhu mo e tau kai tama 
Yes – the child had a combination of breastfeeding/formula 

feeding/solid foods (Got to Q19) 

Nakai fagai he huhu he matua fifine 
(fano ke he huhū 20) 

No- the child was never breastfed 
(Go to Q20) 

   
19. Fiha e leva po ke tau mahina he katoa ne fagai e tama he huhu he matua fifine? 
How many months in TOTAL was the child breastfed for? (please write)_______________________ 
 
20. Koukou po ke fakakoukou I fe e tama? (Fakaveliveli oti e tau tali haau) 
Where does the child bathe or wash? (please circle as many as applies) 

Tahi 
Sea 

Saoa 
Shower 

Pa 
Bath 

Paipa hosi 
Hose Pipe 

Loloto po ke vai 
koukou 

Watering Hole 

Falu foki (tohi mai) 
Other (please write) 
 

 
21. Fiha e poko mohe he kaina haau? 
How many bedrooms are in your house? 

1 2 3 4 5 or more 
 
22. Mohe e tama mo e taha po ke mohe ni a ia haana poko? 
Does the child ever share a bed or bedroom to sleep? (please circle one) 

E, mohe mo e taha (Fano ke he Huhu 23) 
Yes – shares a bed (Go to Q23) 

E, taha e poko ka e mohega kehe (fano 
ke he huhu 23) 

Nakai mohe mo e taha he mohega po ke poko (fano 
ke he huhu 24) 
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Yes- shares a bedroom but not a bed 
(Go to Q23) 

No- does not share a bed or bedroom (Go to Q24) 

 
23. Fuafua evalesi, fiha e po he faahi tapu ka mohe e tama mo e taha he mohega po ke taha e poko? 
On average, how many nights a week does the child share a bed or bedroom to sleep? (please circle one) 

1-3 e po he faahi tapu 
1-3 nights/ week 

4-7 e po he faahi tapu 
4-7 nights/week 

 
24. Fai lekua pehe nai nakai e tama tali mai? (Hihika to tohi mai e lekua ia) 
Has the child ever had any of the following problems? (Tick which ever apply and provide a comment) 

 Nakai/No E/Yes Ka tali E, fakamolemole tohi (fakatai-tau moui he magaaho ne tupu 
ai, lagafiha etc? 
If YES, please comment (e.g. age of when it started, number of times) 

Mamahi a loto he  teliga/ 
Pain in the ear 

   

Mamahi ka aamo e teliga 
Sore to touch around the ear 

   

Namu po ke elo e tau teliga 
Smelly ears 

   

Pala e tau teliga 
Runny/ wet ears 

   

Magihoi e tau teliga 
Itchy ears 

   

Uka ke fanogonogo/logona 
Having difficulty hearing 

   

 
25. Fai lekua pehe nei nakai e tama he 12 mahina kua mole (Taha e tali he taha e huhū) 
Has the child had any of these conditions in the past 12 months? (Tick one option for each question) 
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 Nakai/No E/Yes 

Kafo teliga/Ear infection     

Gau ihu/flu Common cold/ flu   

Tupu e iniini/Asthma episode    

Uka ke fafagu (nakai ko e iniini) 
Breathing problems (excluding asthma) 

  

Tugolo/Hugolo/Snoring    

 
26. Kua lagataha nakai e kitia he tagata gahua faahi malolo tino (nosi/ekekafo/tagata talavai/tagata he maaga) e tama haau ha kua kafo e teliga? (Taha ka fakaveliveli) 
Has the child ever seen a health worker (nurse/doctor/ pharmacist/ village health worker) for an ear infection/ problem? (circle one) 

E (Matutaki atu ke he Veveheaga Tolu) 
Yes         (Please continue to Section Three) 

Nakai (Hopo atu ke he Veveheaga Fā 
No     (Please skip to Section Four) 

VEVEHEAGA TOLU:  FAKAFETUIAGA HAAU MO E FAAHI MALOLO TINO 
SECTION THREE: YOUR EXPERIENCES OF HEALTH SERVICES 

27. Lagafiha ia e kafo e teliga po ke lekua e teliga he tama haau? 
How many times has the child had an ear infection or ear problem? __________________ 
 
Fakamolemole, talahau mai e haau a fakafetuiaga mo e faahi malolo tino he finatu fakahiku haau? 
Please tell us about your experience from the most recent visit to a health facility. 
 
28. Ko e faahi malolo tino fe ne finatu a koe ke kumi tului ma e tama haau? 
What health facility(s) did you take your child for treatment? (circle as many as apply) 

Fale Gagao 
Niue Foou Hospital 

Tagata taute vai 
motu 

Traditional healer 

Faahi Malolo tino he 
maaga 

Village Health Service 

Fale Talavai 
Pharmacy 

Kiliniki he Fale 
Gagao 

Health clinic 

Fale Gagao he tau motu 
kehe 

Overseas health facility  
 
29. Ko e tagata fe he faahi gahua faahi malolo tino ne lahi e tului he tama haau? 
Which health professional delivered the majority of the treatment? (circle one) 

Tagata gahua 
he maaga 

Village Health 
Worker 

Nosi 
Nurse 

Ekekafo 
Doctor 

Ekekafo he faahi Teliga, Ihu 
mo e Kokō) 

Specialist Doctor 
(e.g.Ear/Nose/Throat Dr) 

Tagata Taute 
Vai Motu 

Traditional 
healer 

Tagata talavai 
Pharmacist 

Falu foki (tohi mai) 
Other (please name) 
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30. Ko e heigoa e tului ne atu? 
What treatment was offered?  
___________________________________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________________________________________________
______________________ 

31. Fiafia po ke makona nakai a koe he tului ia (Taha ka fakaveliveli) 
How satisfied were you with the treatment? (circle one) 

Fiafia/makona lahi 
Very satisfied 

Fiafia/Makona 
Satisfied 

Nakai fiafia/Nakai ai fiafia 
Neither satisfied/unsatisfied 

Nakai fiafia 
Unsatisfied 

Nakai fiafia lahi 
Very unsatisfied 

 
32. Ko e vala fē he tului ne fiafia a koe ki ai? 
What parts of the treatment were you happy with? 
___________________________________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________________________________________________
______________________ 

33. Ko e vala fē he tului ne nakai fiafia a koe ki ai? 
What parts of the treatment were you not happy with? 
___________________________________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________________________________________________
______________________ 

34. Ko e heigoa kua lata ke taute ke fakamitaki aki e fakafetuiaga haau mo lautolu? 
How could your experience have been made better? 
___________________________________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________________________________________________
______________________ 

VEVEHEAGA FA:  HAAU A TAU MANATU KE HE FAAHI MALOLO HE TELIGA 
SECTION FOUR: YOUR VIEWS OF EAR HEALTH 

35. Ko e heigoa e haau a fakakakanoaga he ‘kafo teliga’? 
What does “ear infection” mean to you?  
___________________________________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________ 
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36. Maeke nakai a koe ke iloa kua kafo e teliga he tama?  (Taha ke fakaveliveli) 
Would you be able to tell if a child had an ear infection?(circle one) 

E (fano ke he huhu 37) 
Yes (Go to Q 37) 

Nakai (fano ke he huhu 38) 
No (Go to Q 38) 

37. Fakamolemole, tohi mai ko e iloa fefē e koe kaeke kua kafo e teliga he tama: 
Please write how you can tell if a child has an ear infection: 
___________________________________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________________________________________________
______________________ 
 
38. Tupetupe nakai a koe ka iloa e koe kua kafo e teliga he tama haau? (Taha ke fakaveliveli) 
How worried would you be if you knew your child had an ear infection? (circle one) 

Nakai tupetupe 
Not worried 

Tupetupe foki ni 
Only a little worried 

Tupetupe 
Worried 

Tupetupe lahi 
Very worried 

 
39. Kumi lagomatai a koe ki fe ka iloa e koe kua kafo e teliga he tama haau? 
Where would you seek treatment if you thought your child had an ear infection? (circle as many as apply) 

Tagata taute vai 
motu 

Traditional healer 

Fale Gagao 
Niue Foou Hospital 

Tagata he magafaoa 
Family member 

Tagata maaga gahua he 
Faahi Malolo Tino 

Village health worker 

Kiliniki Faahi Malolo Tino 
Health Clinic 

Fale/Poko  Talavai 
Pharmacy 

Faahi Malolo tino he tau 
motu kehe 

Overseas health facility 

Ai fano au kumi tului 
I would not seek treatment 

Falu foki (Tohi mai) 
Other (please write) 

 
 
40. Fakaaoga nakai po kua fita he fakaaoga e tau vai motu he tau fanau po ke tau tagata lalahi ka fai kafo teliga? 
Do you use or have you ever used traditional/ home remedies on children or adults to treat ear infections? 

E (fano ke he Huhū 41) 
Yes (Go to Q 41) 

Nakai (fano ke he Huhū 42) 
No (Go to Q 42) 

 
41. Fakamolemole, tohi mai e tau vai motu haau ne fakaaoga? 
Please list the traditional/ home remedies you use/have used: 
___________________________________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________________________________________________
______________________ 
42. Ko e heigoa e tau lekua ati moua e tama he kafo teliga?  
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What things do you think puts the child at risk of getting an ear infection? 

___________________________________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________ 
 
43. Fai lekua kelea atu foki nakai kaeke ke nakai maulu e kafo teliga? 
Do you think there are any serious complications if an ear infection doesn’t get better?  

E (fano ke he Huhū 44)  
Yes (Go to Q 44) 

Nakai (fano ke he Huhū45) 
No (Go to Q 45) 

 
44.Tohi fakamatafeiga mai e tau lekua ka moua mai he kafo teliga? 
Please write down as many potentially serious complications of ear infections: 
___________________________________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________ 

45.Fai mena nakai ke puipui aki e tau kafo teliga ke ua tupu? 
 Is there anything that can help to prevent ear infections from happening?  

E (fano ke he Huhu 46) 
Yes (Go to Q 46) 

Nakai (fano ke he Veveheaga Lima) 
No (Go to Section Five) 

 

46. Ko e heigoa e tau mena ke puipui aki e tau kafo teliga? 
What are the things that can help to prevent ear infections?  
___________________________________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________ 

 
VEVEHEAGA LIMA: HAAU A TAU MANATU KE HE MALOLO HE FANOGONOGOAGA 

SECTION FIVE: YOUR VIEWS OF HEARING HEALTH 
47. Ko e heigoa  haau a fakakakanoaga he e ‘fanogonogoaga/logonaaga’? 
What does “hearing” mean to you? 
___________________________________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________ 
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48. Ko e heigoa e tau mena ati tupu mai e kafo fanogonogo po ke teliga tuli he tau fanau mo e tau tagata lalahi? (Tohi I lalo) 
What are the things you believe can cause loss of hearing in children and adults? (Please write below) 

Tau lekua ati kafo e fanogonogo po ke tuli e tau teliga he tau fanau 
Causes of loss of hearing in children 

 
 
 
 

Tau lekua ati kafo e fanogonogo po ke tuli e tau teliga he tau 
fanau 

Causes of loss of hearing in adults 

 
49. Maeke nakai a koe ke iloa kaeke kua kafo e fanogonogoaga po ke tuli e teliga he tagata (tama tote po ke tagata lahi) 
Could you tell if someone (adult or child) had lost their hearing? 

E (fano ke he Huhu 50)  
Yes (Go to Q50) 

Nakai (fano ke he Huhu 51) 
No (Go to Q51) 

 
50. Ko e heigoa e falu he tau mena ne kitia e koe kua kafo e fanogonogoaga po ke tuli e teliga he tagata (tagata lahi po ke tama tote) 
What are the things that make you think someone (adult or child) had lost their hearing? 
___________________________________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________ 
 
51. Liga fai lekua ke tupu hololoa lagakina mai ha ko e kafo e fanogonogo he tagata (tama tote po ke tagata lahi)? 
 Do you think there would be any long-term consequences if someone (a child or adult) had lost their hearing?  

E (fano ke he Huhū 52) 
Yes (Go to Q52) 

Nakai (fano ke he Huhū 53) 
No (Go to Q53) 

 
52.Ko e heigoa e tau lekua ia ka laga mai ha ko e kafo e tau fanogonogo/teliga tuli? 
 What are those consequences that can result from losing hearing? Please write below: 

Tau lekua ka kafo e tau fanogonogoaga he tama tote 
Consequences if a child had lost their hearing: 

 

Tau lekua ka kafo e tau fanogonogoaga he tagata lahi 
Consequences if an adult had lost their hearing: 
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53. Ko e heigoa falu he tau mena ke puipui ke aua neke kafo e fanogonogaga he tagata? 
What are the things that can prevent someone from losing their hearing?  
___________________________________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________ 
 

VEVEHEAGA ONO: TAU AGA MO E MAHANI KE HE FAAHI MALOLO HE TAU TELIGA MO E FANOGONOGOAGA 
SECTION SIX: EXPERIENCES AND ATTITUDES TOWARDS EAR AND HEARING HEALTH 

 
54. Kumi tului ki fē a koe ke lata mo e kafo fanogonogo? 
Where would you go to seek treatment for a hearing loss? (circle as many as is applicable) 

Tagata taute vai 
motu 

Traditional healer 

Fale Gagao 
Niue Foou Hospital 

Tagata he magafaoa 
Family member 

Tagata maaga gahua he 
Faahi Malolo Tino 

Village health worker 

Kiliniki Faahi Malolo Tino 
Health Clinic 

Fale/Poko  Talavai 
Pharmacy 

Faahi Malolo tino he tau 
motu kehe 

Overseas health facility 

Ai fano au kumi tului 
I would not seek treatment 

Falu foki (Tohi mai) 
Other (please write) 

 
 
55. Loga e tau mena ne lauia e tagata  kumi lagomatai po ke tului.  Totou oti e tau talahauaga na I lalo ti hihika e tali ne taofi aki a koe nakai kumi e tului ke lata mo e kafo fanogonogoaga po ke 
kafo teliga ke lata mo koe po ke taha mai he magafaoa. 
Many factors can affect someone from seeking medical advice or treatment. Please read each statement carefully and put one tick beside the most appropriate belief statement that would stop 
you seeking treatment for a hearing loss or ear infection either for yourself OR a family member. 

Q  Lahi ke nakai 
talia 

Strongly 
disagree 

Nakai talia 
Disagree 

Nakai ai 
talia/nakai talia 

Neither 
disagree/agree 

Talia 
Agree 

Talia lahi 
Strongly agree 

a. Nakai fai magaaho au.  
I don’t have time  

     

b. Nakai fai puhala.  
I don’t have transportation  

     

c. Fakamā ha ia ka fai lekua e teliga 
It’s shameful to have an ear problem 

     

d. Mamao lahi e fale gagao 
The hospital is too far away 
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e. Nakai atā e tau nosi mo e tau ekekafo 
There is no suitable nurse/doctor available 

     

f. Nakai fahia au ke totogi e tului 
I can’t afford the cost of treatment  

     

g. Ma lahi au ke kumi tului 
I’m too embarrassed to seek treatment 

     

h. Tua ni au ke he Atua ke tului e kafo teliga 
I believe that God will make the ear infection 
better 

     

i. Nakai fahia au ke totogi e puhala 
I can’t afford the cost of transportation 

     

j. Nakai fai falanakiaga au ke gahua e tului 
I don’t believe the treatment will work 

     

k. Fakaaoga ni au he tau vai motu 
I use traditional/home remedies instead 

     

l. Fano ni au ke gahua 
I have to go to work instead 

     

m. Nakai iloa lahi au he tau kafo teliga mo e 
fanogonogoaga 
I don’t know that much about ear and 
hearing problems 

     

n. Matakutaku ni au neke vale e tagata gahua 
faahi malolōtino 
I’m afraid that I will get a telling off from the 
health worker 

     

o. Nakai mahuiga lahi e tau kafo teliga ke tului 
I don’t think ear problems are important to 
get treated 

     

p. Falu foki he tau kakano ati uka a koe ke kumi e tului (tohi mai) 
Any other reasons that make it difficult to seek treatment: (please write) 
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56. Fakamolemole, totou fakamitaki e tau talahauaga na I lalo.  Hihika e tali ne talia a koe ki ai ke lata ma e faahi malolo he teliga mo e fanogonogo. 
Please read each statement carefully. Please tick the most appropriate belief you have regarding ear and hearing health.  Tick one option for each statement 

Q  Lahi ke 
nakai talia 
Strongly 
disagree 

Nakai talia 
Disagree 

Nakai ai 
talia/nakai 

talia 
Neither 

disagree/agree 

Talia 
Agree 

Talia lahi 
Strongly 

agree 

a. Lata e tau kafo teliga ke tului 
Ear infections need to be treated properly 

     

b. Tupetupe lahi au ke he tama kaeke ke moua e kafo 
teliga 
I am concerned for a child who has an ear infection 

     

c. Nakai iloa lahi au he faahi malolo he tau teliga mo e 
fanogonogo 
I don’t know much about ear and hearing health 

     

d. Ko e mitaki e tau mamatua ka malolo e tau teliga he 
tama 
If a child has healthy ears it’s because of good 
parenting 

     

e. Nakai ko e taha mena mahuiga e tau kafo teliga he 
tau fanau 
Ear problems in children are not important 

     

f. Iloa e au e mena ke taute kaeke kua fai kafo teliga e 
tama 
I know what to do to help a child with an ear 
problem 

     

g. Pauaki mai ni he Atua kaeke ke tuli e teliga he tama 
It is God’s will if a child has a hearing loss 

     

h. Haha I ai e tau tului ke lata mo e tau tagata kua kafo 
e tau fanogonogoaga 
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There are treatments available to treat someone 
with hearing loss 

 
57. Moua mai I fe e tau talahauaga haau ke he faahi malolō he teliga? (Fakaveliveli oti e tau tali haau) 
From what source do you receive your information on ear health? (please circle as many as applies) 

Tagata gahua faahi 
malolo tino 

Health Care Worker 

Faiaoga 
Teacher 

Tagata he magafaoa 
Family Member 

Puha fakatino TV 
Television 

Leotaogo 
Radio 

Initanete 
Internet 

Fale Gagao he tau motu 
kehe 

Overseas health facility 

Tagata gahua faahi malolo 
tino ahiahi mai 

Overseas visiting health 
worker 

Falu foki (tohi mai) 
Other (please write) 

 
58. Fiafia po ke makona nakai a koe he tau faahi lagomatai ke he tau teliga mo e fanogonogo? 
How satisfied are you with the current level of services in your area to manage ear and hearing problems? (circle one) 

Fiafia/Makona lahi 
Very satisfied 

Fiafia/Makona 
Satisfied 

Nakai fiafia/nakai ai fiafia 
Neither satisfied/unsatisfied 

Nakai fiafia 
Unsatisfied 

Nakai ai fiafia 
Very unsatisfied 

 
59. Ko e heigoa e tau mena ke fakatolomaki ki mua e haau a maamaga ke he faahi malolō he teliga mo e fanogonogo? 
 What would help you improve your understanding of ear and hearing health? Please explain below: 
___________________________________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________ 



 

287 

 

 
Falau manatu 
General Comments: 
 
60. Fai manatu foki nakai ke lalafi (fakamolemole tohi hifo ko e heiga e tau puhala ha Niue ke lali ke fakamitaki aki e faahi teliga mo e fanogonogo, tau matolitolu ati uka ke moua vave e tau 
lagomatai? 
Are there any other comments you would like to add? (please consider comments on how Niue could improve ear and hearing services, barriers to accessing services, etc.) 
___________________________________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________ 

 
 

Fakaaue ke he haau a tau magaaho mo e lagomatai ke he kumikumiaga nei. 
Thank you for your time and participation in this research project.   
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Appendix O Clinical Assessment Form 
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Appendix P Interview prompts 

Knowledge and Beliefs  
Do you know anyone who has had problems with their hearing? 

• Please tell me about your experiences with your friends/family with hearing problems 
What is hearing? 

• What does hearing mean to you? 
Are there any common beliefs? Differences between old and young people? 
What other terms may you use to describe hearing? 
What is the purpose of hearing? 
How important is hearing? What is the value of hearing? 
What is your understanding of ear infections (otitis media) and hearing loss 

• risk factors, prevention, care, management, consequences 
What long-term effects can ear problems have on children? Adults? 
What sources of information have you received your ear health knowledge? 

• Family, school, community, health services 
What influence does the church/spirituality/God have on your beliefs about hearing loss? Ear infections? 
Attitudes  
Are ear infections and hearing loss considered serious conditions?  

• Are they generally considered urgent/non-urgent?  
• Do they tend to provoke concern/no concern 
• How does this influence your health decision-making 

How do you feel about vaccinations? 
Do you think there any vaccinations that can prevent ear infections? 
Do you expect antibiotics to be prescribed for an ear infection? 
Do you use traditional medicines to treat ear infections?  

• What type of traditional medicines do you use? 
• When would you seek treatment from a health service? 

Health-seeking Practises – good opening questions 
Who would you talk to about ear and hearing problems? 
Do you use of traditional remedies/ home remedies/ healing techniques for ear conditions and hearing loss? 
When would health care services be accessed? When would traditional services be accessed? 
Sharing of needs and improvements 
Do you feel that there is enough information about ear and hearing health available to you? 
How do you feel that services can be delivered in a better way? 
Barriers to accessing health care services 
Would you like to share any of your experiences using ear or hearing services?  

• What was your experience? 
Is there anything else you’d like to share? 
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Appendix Q Participant Information Sheet Questionnaire HCW, Teachers, General Community English 

 

Tamaki Innovation Campus 
261 Morrin Road, Glen Innes, Auckland 

Ph 0064 9 373 7599 ext.86006 
 

Email: e.holt@auckland.ac.nz 
 

The University of Auckland 
Private Bag 92019 

Auckland 1142 
New Zealand 

Stream C PARTICIPANT INFORMATION SHEET: HEALTH CARE WORKERS, 
TEACHERS, GENERAL COMMUNITY 

 
Study Title:  Ear and Hearing Health in Niue 

 
Principle Investigator: Prof. Peter Thorne, Section of Audiology, School of Population Health 
Co-Investigators: Associate Prof. Vili Nosa, Head of Pacific Health, School of Population Health  
Dr Judith McCool, Senior Lecturer, Global Health, School of Population Health 
PhD Researcher: Ms Elizabeth Holt, PhD Candidate, Section of Audiology and Global Health, School of Population 
Health 
 
Researcher Introduction 
I am a student at the University of Auckland and I am conducting this research for my PhD studies. 
 
Project description and invitation 
You are invited to take part in a research project, which seeks to understand the perceptions, 
knowledge and clinical management of ear and hearing health in Niue.  Before you decide on 
participating it is important for you to understand why the research is being done and what it will 
involve.  Please take time to read this participant information sheet carefully and discuss it with 
others if you wish.   
 
Project Procedures 
This project requires for you to complete a short questionnaire in your choice of Niuean or English.  
Do not complete another questionnaire if you have already attended the ear and hearing check with 
your child and answered a questionnaire. You also have an option to have a semi-structured 
interview with Elizabeth that will take no more than 20-30 minutes.  Questionnaires will be sent in 
paper or provided electronically, or provided in person in paper form.  If completed in paper form or 
electronically, you are able to complete the questionnaire in a time and place that suits you and 
returned via email or post to the research team. 
 
Should you agree to be an interview participant, you will be required to be interviewed in person at a 
time and place of your convenience.  If you agree, the interview will be recorded on a voice recorder 
so it can be transcribed by the researcher.  You may choose to have the recorder turned off at any 
time.  You are able to withdraw your consent to participate anytime.  You may withdraw your 
questionnaire or interview data up to four weeks after data was collected.  Interview participants will 
be offered $30 cash for their time. 
 
A copy of the transcript of your interview will be made available after the interview should you 
request it, in order to verify your answers.  Please send any revised transcripts to the researcher up 
to two weeks from the date they were sent via email or post (paid envelope provided).  If you wish 
to verify the transcript or receive a copy of the summary of findings, please circle this on the consent 
form. 
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What are the possible benefits to you, should you participate? 
The results will provide valuable information for future planning and development of ear health and 
hearing services, such as the improvement of ear disease prevention, hearing screening and clinical 
services.  On a more personal level, you may gain satisfaction from contributing to a study that has 
potential benefits for the development of health services and health systems for the population. 
 
What are your rights as a participant?  Are there any discomforts or risks to you? 
Participation in this research project is voluntary and you may withdraw at any time, and may 
withdraw your data anytime up to four weeks after completing the questionnaire/ interview.  
 
Permissions, confidentiality and anonymity 
You may provide permission to participate by reading this information sheet and the consent form, 
and then signing the consent form.  You will not be specifically named nor your title used at any time 
within the research unless you request it.  However given the nature of the study it may still be 
possible that you may be identifiable.  A broad term such as ‘health care worker’ may be used to 
provide context to your answers. Your identity will not be disclosed in research reports or 
publications.  
 
Data usage, storage and deletion 
Data collected will be kept at a secure location at the University of Auckland for a period of six years, 
and destroyed afterwards.  Electronic copies of data will either be deleted or archived at the 
University of Auckland and transcripts of interviews will be shredded.  Data obtained will be used for 
the thesis, research publications and presentations.  A copy of the PhD thesis will be available at the 
University of Auckland Library, Niue Department of Health and Ministry of Education. Digital video 
and audio files, electronic transcripts and emails will be securely stored on a password-protected 
computer of the researcher.  
 
Where can you go for more information about the study, or to raise concerns or 
complaints? 
If you have any questions, concerns or complaints about the study at any stage, please contact 
Elizabeth: Phone: 0064 9 923 6006; Email:e.holt@auckland.ac.nz or Grizelda Mokoia on 
Grizelda.Mokoia@mail.gov.nu  
 
Thank you for your time and consideration to participate in this study. 
 
Professor Peter Thorne (Principle Investigator) 
Audiology, School of Population Health  
Faculty of Medical and Health Sciences, University of Auckland 
Private Bag 92019, Auckland Mail Centre, Auckland 1142, New Zealand 
Ph: +64 9 373 7599 ext 86314 
Email: pr.thorne@auckland.ac.nz  
 
Associate Professor Vili Nosa and Dr Judith McCool (Co-investigators) 
School of Population Health, Faculty of Medical and Health Sciences, University of Auckland 
Private Bay 92019, Auckland Mail Centre, Auckland 1142, New Zealand 
Ph: +64 9 373 7599 ext 82372 
Email: v.nosa@auckland.ac.nz; j.mccool@auckland.ac.nz  
 
For any queries regarding ethical concerns you may contact the Chair, The University of Auckland 
Human Participants Ethics Committee, The University of Auckland, Office of the Vice Chancellor, 
Private Bag 92019, Auckland 1142; Telephone 64 9 3737599 ext 83711 
APPROVED BY THE UNIVERSITY OF AUCKLAND HUMAN PARTICIPANTS ETHICS COMMITTEE ON 15th July 2016 FOR 3 years REFERENCE NUMBER 

017535 

APPROVED BY THE NIUE MINISTRY OF SOCIAL SERVICES, DIRECTOR OF HEALTH AND DIRECTOR OF EDUCATION, AUGUST 2017 
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Appendix R Participant Information Sheet Questionnaire HCW, Teachers, General Community 

Vagahau 

 

Tamaki Innovation Campus 
261 Morrin Road, Glen Innes, Auckland 

Ph 0064 9 373 7599 ext.86006 
 

Email: e.holt@auckland.ac.nz 
 

The University of Auckland 
Private Bag 92019 

Auckland 1142 
New Zealand 

Veveheaga C  Laupepa ma e tau talahauaga  he tau tagata kua putoia ke he 
kumikumiaga: Tau Tagata Gahua he Faahi Malolo Tino, tau Faiaoga mo e tau 

Tagata he tau Maaga. 
 

Matahigoa he Kumikumiaga:  Ko e malolō he tau teliga mo e tau 
fanogonogoaga/logonaaga I Niue 

 
Takitaki he Kumikumiaga: Prof. Peter Thorne, Section of Audiology, School of Population Health,  
Lagomatai ke he Kumikumiaga: Associate Prof. Vili Nosa, Head of Pacific Health, School of Population Health, Dr. 
Judith McCool, Senior Lecturer, Global Health, School of Population Health.        
Tagata Kumikumi mae fakamailoga PhD: Ms Elizabeth Holt, PhD Candidate, Section of Audiology and Global Health, 
School of Population Health. 

 
Fakailoaaga he Tagata Kumikumi 
 
Ko au ko e tama fakaako he Aoga Pulotu ha Okalana ti ko e taute au he kumikumiaga ma e haaku a 
fakamailoga fakaakoaga PhD. 
 
Ko e talahauaga he gahua mo e uiina 
 
Kua uiina atu ki a koe ke kau fakalataha ke he gahua nei, ko e kumikumiaga ke maama e kitiaaga, 
iloaaga mo e tauteaga faka-ekekafo he tau malolō teliga mo e tau logonaaga I Niue. Ato talia e koe 
ke putoia ke he kumikumiaga nei, kua mahuiga  ki a koe ke maama ko e hā ne taute ai e 
kumikumiaga nei, mo e heigoa ka lauia ai. Fakamolemole ti tuku atu taha magaaho ke totou 
fakamitaki e tau talahauaga he laupepa, ti fakatutala mo e falu Ofisa foki ka manako. 
 
Utaaga he Gahua 
 
Ko e gahua nei kua lata ia koe ke fakapuke tau tali ke he tau huhū kū, ke he Vagahau Niue poke 
Vagahau Peritania. Maeke ke fifili ke taute e taha tali huhū mo Elisapeta nakai loa, fakatai ko e 20 – 
30 minisi. To fakafano atu e tau huhū he tau laupepa, meli hila poke atu e tau laupepa ki a koe. 
Kaeke kua oti he fakapuke ke he laupepa poke ke he komopiuta ke he hā magaaho poke hā 
matakavi kua manako a koe ki ai, ki a liuaki atu he meli hila poke fakahū e tohi ki a lautolu e 
matakau kumikumi. 
 
Kaeke kua talia e koe ke taha ia lautolu ke tali huhū mo Elisapeta, to taute ni mo koe ke he hā 
magaaho poke ha matakavi kua mitaki kia koe. Kaeke ke talia e koe, to tapaki e hā mua a tau tali 
huhū ke he taha masini tapaki leo, ti  fanogo mo e lolomi ni e ia. Maeke ia koe ke talaage ke taofi 
mo e tamate e tapaki leo ke he hā magaaho ka manako a koe ki ai. Maeke foki ia koe, ke uta kehe 
haau a fakamooliaga ke he kumikumiaga nei he hā magaaho. Maeke ia koe ke uta kehe haau a tau 
tali huhu he tau laupepa poke mo ia ne taute, gata mai he fā e faahi tapu ka oti e oko he tau 
kumikumiaga. Ko lautolu  ne talia ke tali huhū mo e tagata ka huhū, to fai tama fakatautonu a 
lautolu kehe $30.00. 
 
Kaeke kua manako a koe ke he taha lagaki he tau talahauaga haau ke he tali huhū mo ia ka taute 
tau huhū, to fakaatā ka ole atu ke maeke ia koe ke kitia mo e fakahako e falu a talahauaga ko e 
haau a ia. Fakamolemole ti liuaki atu e tau laupepa nei ki a ia ne kumikumi, gata mai he ua faahi 
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tapu mai he aho ne fakafano atu ai, taatu he meli hila poke fakahū atu (fai fagatohi kua fitā he fai 
ulutohi) Kaeke kua manako ke taute pehe nei, mo e moua foki taha fakakatoatoaga he tau 
kumikumi, ti fakamailoga fakaveliveli ke he haau a fakamooliaga kua talia.   
 
Ko e heigoa e tau mena mitaki ka moua mai kaeke kua talia ke he kumikumiaga nei? 
 
Ko e tau fakakatoatoaaga ka moua mai e tau talahauaga mahuiga ke maeke ai ke fakatoka mo e 
taute e tau gahua ma e faahi malolō he tau teliga mo e logonaaga, tuga ko e fakaholo ki mua e 
puipuiaga he tau lekua he tau teliga, kumikumiaga ke he logonaaga, mo e tau gahua faka-ekekafo. 
To ha ha I ia foki ia koe e logonaaga ke he loto kua fai mena a koe kua kau fakalataha ke moua e 
tau mitaki mo e fakalaulahiaga he tau gahua malolō tino ma e tau tagata he motu. 
 
Ko e heigoa haau a tonuhia? Fai mena nakai ke tupetupe a koe ki ai? 
 
Koe kau fakalataha ke he gahua nei, ko e mena haau a ia, ti maeke ia koe ke fano kehe mo e nakai 
matutaki he hā magaaho, ti pihia foki ke he haau a tau talahauaga ke uta kehe, gata mai he fā e 
faahi tapu he oti ai e fakapuke tau huhū/mo e tali huhū. 
 
Fakaataaga mo e nakai iloa poke fakailoa 
 
Maeke ia koe ke foaki haau a fakaatāaga ke putoia a koe ke he gahua nei kaeke ke totou e koe e 
tau fakamaamaaga ke he tau laupepa ti saini haau a fakamooliaga. To nakai talahau haau a higoa 
poke haau a matahigoa po ke haau a tūaga ke he hā magaaho he kumikumiaga ato manako a koe. 
Ha koe vahega  kumikumiaga pe he nei to liga ni ke maeke ke iloa ko koe a ia. Ko e tali tuga a nei “ 
tagata gahua he faahi malolo tino” ka ligaliga ke fakaaoga ke he tali haau. To nakai fakailoa haau a 
higoa ke he tau hokotaki he kumikumiaga poke tau tohi kua lolomi mo e mau. 
 
Fakaogaaga he tau kumikumi, tokaaga moe utakeheaga. 
 
Ko e tau talahauaga he kumikumiaga to toka ke he taha mena mau he Aoga Pulotu ha Okalana ke 
ono e tau ti moumou. Koe tau talahauaga he komopiuta to hihika mo e utakehe poke toka ke he 
tokaaga mau he Aoga Pulotu ha Okalana, mo e tau laupepa to hehē mo e moumou. Ko e tau 
talahauaga ka moua to fakaaoga ai kehe tohi pauaki, tau kumikumiaga kua tohia mo e tau 
fakakiteaga ka fakapuloa ke he tau takitaki. Ko e taha lagaki he tohi pauaki ka moua, to ha hā ke 
he fale toka tohi he Aoga Pulotu ha Okalana,  Faahi Malolo Tino, Faahi Taoga Niue  mo e Faahi 
Fakaako ha Niue. Ko e tau ata poki mo e tau tapaki, tau talahauaga ki loto he komopiuta mo e tau 
meli hila to toka mau ke he taha komopiuta kua puipui aki taha “password”  haana e tagata 
kumikumi. 
 
Fakailoa ki a hai kaeke ke manako ke fai iloaaga foki, poke fai manatu fakakite ke he tau 
kumikumiaga?  
 
Kaeke ke fai manatu tupetupe ke he hā magaaho he kumikumiaga nei, fakamolemole ti matutaki 
atu kia Elisapeta: Telefoni: 0064 9 923 6006; meli hila: e.holt@auckland.ac.nz  poko Grizelda 
Mokoia he Grizelda.Mokoia@mail.gov.nu  
 
Fakaaue ke he haau a tau magaaho mo e manako ke putoia ke he kumikumiaga nei. 
 
 
APPROVED BY THE UNIVERSITY OF AUCKLAND HUMAN PARTICIPANTS ETHICS COMMITTEE ON 15th July 2016 FOR 3 years REFERENCE NUMBER 

017535 

APPROVED BY THE NIUE MINISTRY OF SOCIAL SERVICES, DIRECTOR OF HEALTH AND DIRECTOR OF EDUCATION, AUGUST 2017
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Appendix S Consent Form Questionnaire HCW, Teachers, General Community English 

 

Tamaki Innovation Campus 
261 Morrin Road, Glen Innes, Auckland 

Ph 0064 9 373 7599 ext.86006 
 

Email: e.holt@auckland.ac.nz 
 

The University of Auckland 
Private Bag 92019 

Auckland 1142 
New Zealand 

Stream C CONSENT FORM – HEALTH CARE WORKERS, TEACHERS, GENERAL 
COMMUNITY 

Study Title:  Ear and Hearing Health in Niue  
 

This consent form will be held for a period of six years 

 
Principle Investigator: Prof. Peter Thorne, Department of Audiology, School of Population Health Ms  
Co-Investigators: Associate Prof. Vili Nosa, Head of Pacific Health, School of Population Health  
Dr Judith McCool, Senior Lecturer, Global Health, School of Population Health 
PhD Researcher: Elizabeth Holt, PhD Candidate, Section of Audiology and Global Health, School of Population Health 

 

I have read the participant information sheet and been given and understand the explanation of this research 

project.  I understand the nature of the research, which will seek to identify perceptions, knowledge and 

management of otitis media in Niue.   

 

I understand that: 
 

• The questionnaire/ interview will take approximately 20-30 minutes to complete 
 

• I only need to complete one questionnaire – I do not need to complete this questionnaire if I have answered 
a questionnaire during the ear and hearing screen of a child at the hospital. 

 

• Participants will include other health workers (such as village health workers, nurses and doctors), 
teachers and general community members. 

 

• I only need to complete one questionnaire in my choice of either Niuean or English. 
 

• If I agree to be interviewed I will be offered $30 cash for my time. 
 

• The study is voluntary and I may withdraw from the study at any time.  I may withdraw my data up 
four weeks after the completion of the questionnaire or interview. 

 

• In reporting of this research, my identity will be strictly confidential and all information will only be 
used for the purpose of this research. 

 

• Given the nature of the study, it may still be possible that I may be identifiable.  A broad term such as 
‘health care worker’ may be used to provide context to the answers. My identity will not be disclosed in 
research reports or publications, unless I request it. 

 

• The data will be stored for 6 years, and then destroyed.  
 

• The research findings will be used for a PhD thesis and may be used for presentations, research papers 
and to improve ear health services and training in Niue.  
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• I confirm that I have been given the chance to ask questions and am happy with the answers I have 
been given. 

 

Interview participants only: I wish/ do not wish (please circle) to review the transcript of my interview. 

Please provide a physical address or email address if you wish to review to transcript. 

_________________________________________________________________________________________

_________________________________________________________________________ 

 

 

All participants: I wish/ do not wish (please circle) to receive the summary of findings. Please provide a 

physical address or email address if you wish to receive the summary of findings. 

_________________________________________________________________________________________

_________________________________________________________________________ 

 

 

 

I, _________________________________________________ (full name), hereby give my informed consent 

to participate in the above study. 

 

Signature:_________________________________________________ 

 

Date:___/ ___/ 2017 

 

 

 
APPROVED BY THE UNIVERSITY OF AUCKLAND HUMAN PARTICIPANTS ETHICS COMMITTEE ON 15th July 2016 FOR 3 years REFERENCE NUMBER 

017535 

APPROVED BY THE NIUE MINISTRY OF SOCIAL SERVICES, DIRECTOR OF HEALTH AND DIRECTOR OF EDUCATION, AUGUST 2017 
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Appendix T Consent Form Questionnaire HCW, Teachers, General Community Vagahau 

 

Tamaki Innovation Campus 
261 Morrin Road, Glen Innes, Auckland 

Ph 0064 9 373 7599 ext.86006 
 

Email: e.holt@auckland.ac.nz 
 

The University of Auckland 
Private Bag 92019 

Auckland 1142 
New Zealand 

Stream C TOHI FAKAMOOLI- TAU OFISA GAHUA FAAHI MALOLŌ TINO, 
TAU FAIAOGA MO E TAU TAGATA 

CONSENT FORM – HEALTH CARE WORKERS, TEACHERS, GENERAL 
COMMUNITY 

Mataulu:  Faahi he Tau Teliga mo e Fanogonogoaga, Faahi Malolō Tino I Niue 
 Study Title: Ear and Hearing Health in Niue  

 

Toka e tohi fakamooli nei ke ono e tau tau. 
This consent form will be held for a period of six years. 
 
Principle Investigator: Prof. Peter Thorne, Department of Audiology, School of Population Health Ms  
Co-Investigators: Associate Prof. Vili Nosa, Head of Pacific Health, School of Population Health  
Dr Judith McCool, Senior Lecturer, Global Health, School of Population Health 
PhD Researcher: Elizabeth Holt, PhD Candidate, Section of Audiology and Global Health, School of 
Population Health 

Kua totou e au e tau fakailoaga mo e maama e kakano uho he fakaholoaga kumikumiaga nei. 
Maama foki e au e kumikumiaga nei kua lali ke moua e tau kitiaaga, tau iloaaga mo e tauteaga he 
tau kafo teliga/fanogonogo I Niue. 
I have read the participant information sheet and been given and understand the explanation of this 
research project.  I understand the nature of the research, which will seek to identify perceptions, 
knowledge and management of otitis media in Niue.   
Maama e au e tau mena nei; 
I understand that: 
 

• Ko e kumikumiaga po ke fakatutalaaga nei to uta ke he 20-30 e tau miniti.  
The questionnaire/ interview will take approximately 20-30 minutes to complete 

• Ko lautolu ne putoia, ko e falu tagata gahua he Faahi Malolo Tino (tuga e tau hukui maaga, 
tau nosi mo e tau ekekafo), tau faiaoga mo e tau tagata he tau maaga. 

Participants will include other health workers (such as village health workers, nurses and 

doctors), teachers and general community members. 

• Kaeke ke talia e au ke tali e tau huhū, to fai fakatautonu ka moua ko e $30.00 ke lata mo e 
haku a magaaho. 

If I agree to be interviewed I will be offered $30 cash for my time 

• Ko e kumikumiaga nei ke he tonuhia ni haaku ti maeke au ke utakehe e taliaaga haaku he 
hā magaaho ne manako au ki ai.  Maeke au ke utakehe e haku tau tali gata mai he fā e tau 
faahi tapu he oti e fakapuke po ke tali e tau huhū nei. 

The study is voluntary and I may withdraw from the study at any time.  I may withdraw my 

data up four weeks after the completion of the questionnaire or interview. 
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• Ke he tohiaaga he kumikumiaga nei, to nakai tohia fakamahino haaku a higoa ti ko e tau 
talahauaga oti to fakaaoga fakamahao ni ke he kumikumiaga nei. 

In reporting of this research, my identity will be strictly confidential and all information will only 

be used for the purpose of this research. 

• Ka e kitia foki ki ai ha koe tino he kumikumiaga nei, liga maeke foki ke iloa ko hai e tagata 
ne tali.  Fakaaoga e tau mataulu gahua tuga e ‘tagata gahua ke he Faahi Malolo Tino’ ke 
fakamaama aki.  Nakai maeke ke fakakite haku a higoa ato foaki e au haaku a fakaataaga. 

Given the nature of the study, it may still be possible that I may be identifiable.  A broad term 

such as ‘health care worker’ may be used to provide context to the answers. My identity will not 

be disclosed in research reports or publications, unless I request it. 

• Ono e tau tau he toka e tau talahauaga nei to moumou. 
The data will be stored for 6 years, and then destroyed.  

• Ko e tau talahauaga oti ka fakakatoatoa mai he tau kumikumiaga nei ke lata mo e 
fakamailoga fakaako PhD to maeke foki ke fai fakakiteaga fakapuloa, kumikumiaga kua 
tohia mo e fakamitaki atu foki e tau tatalu teliga mo e tau fakaakoaga I Niue. 

 The research findings will be used for a PhD thesis and may be used for presentations, 

research papers and to improve ear health services and training in Niue. 

• Fai avanoa foki ne foaki mai ke fai huhū ti fiafia au ke he tau tali kua moua.   
• I confirm that I have been given the chance to ask questions and am happy with the 

answers I have been given.  
 
Tau tagata ne fakatutala: Manako au/Nakai manako au ke liu fanogonogo ke he tapaki leo he 
fakatutalaaga haku. Tohi mai e matakavi ne nofo ai a koe po ke meli hila kaeke kua manako ke liu 
fanogonogo ke he haku a tapaki leo. 
Interview participants only: I wish/ do not wish (please circle) to review the transcript of my 
interview. Please provide a physical address or email address if you wish to review to transcript. 
_______________________________________________________________________________
_______________________________________________________________________________
____ 
Tau tagata oti kua putoia:  Manako au/Nakai manako au ke moua e tau fakakatoatoaga kūnei.  
Tohi mai e matakavi ne nofo ai a koe po ke meli hila kaeke kua manako ke moua. 
All participants: I wish/ do not wish (please circle) to receive the summary of findings. Please 
provide a physical address or email address if you wish to receive the summary of findings. 
_______________________________________________________________________________
_______________________________________________________________________________
____ 
Ko au ko __________________________________________ (higoa katoa), kua talia e au ke 
lagomatai ke he kumikumiaga nei. 
I, _________________________________________________ (full name), hereby give my 
informed consent to participate in the above study. 
 
Fakamooli/Signature:_________________________________________________ 
 
Aho/Date:___/ ___/ 2017 
APPROVED BY THE UNIVERSITY OF AUCKLAND HUMAN PARTICIPANTS ETHICS COMMITTEE ON 15th July 2016 FOR 3 years REFERENCE NUMBER 

017535 

APPROVED BY THE NIUE MINISTRY OF SOCIAL SERVICES, DIRECTOR OF HEALTH AND DIRECTOR OF EDUCATION, AUGUST 2017
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Appendix U Questionnaire Health Care Workers English 

Code (office use only) 

C: HCW: 

Date           /           / 2017 

 

Perceptions and Management of Ear and Hearing Health: Health Care Workers (Stream C) 

 

Fakaalofa lahi atu. Thank you for agreeing to take part in this research. 

• This study seeks to understand the perceptions, knowledge and clinical management of middle ear disease and hearing loss amongst health workers in Niue. 
• The term middle ear disease is a broad term which may also be known as teliga pela, otitis media, ear infection, ear discharge or ‘glue ear’.  

• We hope that this research will provide useful information on how to develop strategies and services to reduce the amount of avoidable ear disease and hearing loss in Niue.   
 

SECTION ONE: GENERAL INFORMATION ABOUT YOURSELF AND YOUR WORK 

 

1. What is your gender? (circle one) 

Female Male Gender diverse 
 

2. What is your date of birth? __________________________ 
 
3. What is your ethnicity? (circle as many as apply) 

Niuean Tuvaluan Tongan Samoan New Zealander Other (please specify e.g. Fijian, Australian) 
 

 
4. What is the highest level of education that you have received or are currently receiving? (circle one) 

Primary School 
(Year 1- Year 6) 

Secondary School 
(Year 7-13) 

Tertiary –  
Undergraduate 

Tertiary – 
 Post-Graduate 

Technical Institute/ 
Vocational 

Other (please write) 

 
5. What is your main work title? (circle one) 

Nurse Nurse 
Practitioner 

Village Health 
Worker 

Doctor Public health 
officer 

Pharmacist Other (please write) 
 

 
6. How many years of experience do you have working in the health sector? _____________________ 
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7. Where is your place of work? (circle as many as applies) 

Niue Foou Hospital Outreach service Health Clinic Other (please write) 
 

 
8. Please read the following statements and circle appropriate answer. 

I have had training in childhood ear care  Yes No If yes, where did you receive this training? (please write) 
 

I have had training in adult ear care  Yes No If yes, where did you receive this training? (please write) 
 

I have had training in hearing care  Yes No If yes, where did you receive this training? (please write) 
 

 
! Please answer the following questions in the context of your current work role: 
 
9. In your work, do you assess or treat any children under the age of 15? 

Yes (Go to Q10) No (Go to Section Two) 

 

10. What are the three most common childhood infectious diseases you see in your work? 

1. ______________________________________________________________________ 
2. ______________________________________________________________________ 
3. ______________________________________________________________________ 

11. In an average month, how many children under the age of 15 do you see in your work?  

 

  
12. Approximately what percentage of these children do you think have middle ear disease or an ear infection?  

    % 
 
13. Do you think any of these children had confirmed or suspected hearing problems? (circle Yes or No) 

Yes (Go to Q14) No (Go to Q15) 
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14. What percentage of these children with middle ear disease/ ear infections do you think have hearing problems? 

    % 
 

15. How do you currently assess the hearing of a child?  

___________________________________________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________________________________________________________
______ 
 

SECTION TWO: YOUR VIEWS OF MIDDLE EAR DISEASE 

16. What does “middle ear disease” mean to you? 

___________________________________________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________ 
 
17. What do you think can increase the chance of a child developing middle ear disease? 

___________________________________________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________________________________________________________
______ 
 
18. What do you think can prevent middle ear disease in children? 

___________________________________________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________________________________________________________
______ 
 
19. Please write down as many common signs and symptoms you can think of for: 

Acute middle ear disease Chronic middle ear disease (effusive and chronic suppurative condition) 
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20. Please write down as many potentially serious complications for: 

Acute middle ear disease Chronic middle ear disease (effusive and chronic suppurative condition) 

  

 
SECTION THREE: MANAGEMENT STRATEGIES FOR CHILDHOOD MIDDLE EAR DISEASE 

21. Do you assess or treat children’s ears in your work? 

Yes (Go to Q22) No (Go to Section Four) 
 

22. Do you use a guideline (protocol) in your place of work to help you manage patients with middle ear disease? (circle Yes or No and follow arrows) 

Yes 

No 
 

 

 

 

 

 

 

 

24. What is the reason for not using a guideline (protocol)? 

___________________________________________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________________________________________________________
______ 
25. A child presents to your health facility with an ear problem.  You suspect they may have middle ear disease.  How would you assess this child?  

23. Please write the name of the guideline here: 

____________________________________________________________________________________ 

a. How are the guidelines useful? 

____________________________________________________________________________________

____________________________________________________________________________________ 

b. How can the guidelines be improved? 

____________________________________________________________________________________

____________________________________________________________________________________ 

Please now continue onto Q25 
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___________________________________________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________________________________________________________
______ 
____________________________________________________________________________________________________________________ 

 

26. Please write your course of treatment if you have assessed the child as having: 

 
Acute middle ear disease: 
___________________________________________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________________________________________________________
______ 
 
Chronic middle ear disease (please include your treatment for the effusive and chronic suppurative condition if these terms are familiar to you) 
___________________________________________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________________________________________________________
______ 
 
27. As part of your job, are you able to prescribe/ dispense antibiotics? 

Yes (Go to Q28) No (Go to Q29) 
 
28. Under what clinical circumstances would you prescribe/ dispense antibiotics to a child with middle ear disease?  

___________________________________________________________________________________________________________________________________________________________________________
_________________________________________________________________________________________________________________________________-
________________________________________________ 
 

29. What advice do you give to parents/guardians of a child with suspected or confirmed middle ear disease?  

___________________________________________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________________________________________________________
______ 
 

30. Under what circumstances would you follow-up a child with middle ear disease? 

___________________________________________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________________________________________________________
______ 
 

31. Under what circumstances would you refer the child to another health professional for further treatment? 
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___________________________________________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________________________________________________________
______ 
 

SECTION FOUR: YOUR VIEWS OF HEARING HEALTH 
 

32. What does “hearing” mean to you? 

___________________________________________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________ 
 
33. What are the things you believe can cause loss of hearing in children and adults? (Please write below) 

Causes of loss of hearing in children Causes of loss of hearing in adults 

 

34. Could you tell if someone (adult or child) had lost their hearing? 

Yes (Go to Q35) No (Go to Q36) 
 

35. What are the things that would make you think someone (adult or child) had lost their hearing? 

___________________________________________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________ 

 

36. Do you think there would be any long term consequences if someone (child or adult) had lost their hearing? 

Yes (Go to Q37) No (Go to Q38) 
 

37. What are those consequences resulting from losing hearing? Please write below: 
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Consequences if a child had lost their hearing: 

 
Consequences if an adult had lost their hearing: 

 

 
38. What are the things that can prevent someone from losing their hearing? 
 
___________________________________________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________________________________________________________
______ 
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SECTION FIVE: EXPERIENCES AND ATITITUDES TOWARDS EAR AND HEARING HEALTH 

 

39. Many factors can affect someone from seeking medical advice or treatment. What are some of the barriers that you believe parents face, which stops them from getting treatment for their child’s ear 

problems? Tick one option for each statement 

Q  Strongly 

disagree 

Disagree Neither 

disagree/agree 

Agree Strongly 

agree 

a. Parents don’t have enough time      

b. There is no available transport      

c. Parents feel ashamed if their child has an ear 
problem 

     

d. The hospital is too far away      

e. There is no suitable nurse/doctor available      

f. They are unable to afford cost of the treatment      

g. They are too embarrassed to seek treatment      

h. They believe that God will make an ear 
infection better 

     

i. They can’t afford the cost of transportation      

j. They don’t believe the treatment will work      

k. They prefer to use traditional/home remedies      

l. They have to go to work instead      

m. Parents don’t know much about ear and 
hearing problems 

     

n. They are afraid they will get a telling off from 
the health worker 

     

o. Parents don’t think that ear problems are 
important to get treated  

     

p. Any other reasons that make it difficult for parents to seek treatment: (please write) 
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40. Please read the following statements carefully. Please tick the most appropriate belief you have regarding ear and hearing health.  Tick one option for each statement 

Q  Strongly 

disagree 

Disagree Neither 

disagree/agree 

Agree Strongly 

agree 

a. Ear infections need to be treated properly      

b. I don’t have the time in my clinical work to 
adequately manage children with ear problems 

     

c. I am concerned for a child who has an ear 
infection 

     

d. Ear infections are not a priority to treat in my 
clinical work 

     

e. It is God’s will that a child has a hearing loss      

f.  Parents don’t understand my advice on how to 
look after their children’s ears 

     

g. I feel I have the adequate skills to manage ear 
patients well 

     

h. There is a lack of equipment to properly 
manage ear problems in my work 

     

i. Parents follow my advice on how to look after 
their child’s ears 

     

j. I feel too overworked to treat ear infections      
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41. From what source do you receive your information on ear health? (please circle as many as applies) 

Health Care Worker Teacher Family Member Television Radio 

Internet Overseas health facility Overseas visiting health 
worker 

Professional development 
course 

Conference 

Other (please write) 
 
42. How satisfied are you with the current level of services in your area to manage ear and hearing problems? (circle one) 

Very satisfied Satisfied Neither satisfied/unsatisfied Unsatisfied Very unsatisfied 
 
43. What types of resources (such as equipment, training, upskilling or clinical support) would improve the management of your patients with ear and hearing problems?  

________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________ 
 
GENERAL COMMENTS 

 

44. Are there any other comments you would like to add? (please consider comments on how to improve ear and hearing services, challenges in your daily clinical practice, opportunities for training and 
upskilling etc.)  
________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________________________________________
____________________________________________________________________________ 
 

Thank you for your time and participation in this research project.   
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Appendix V Questionnaire Health Care Workers Vagahau 

Code (office use only) 

C: HCW: 

Date           /           / 2017 

 

Tau Kitiaaga mo e Tauteaga ke he Teliga mo e Fanogonogo:  Tau Tagata Gahua Faahi Malolo Tino (Veveheaga C) 
Perceptions and Management of Ear and Hearing Health: Health Care Workers (Stream C) 

 

Fakaalofa lahi atu. Fakaue kua talia ke lagomatai ke he matagahua nei. Thank you for agreeing to take part in this research. 

Ko e matagahua nei ke moua e maamaaga ke he kitiaaga, iloaaga mo e tauteaga/tului he tau kafo teliga (mamahi, nakai logona mitaki mo e 
pela e teliga) he tau tagata gahua ke he faahi malolō tino.  
This study seeks to understand the perceptions, knowledge and clinical management of middle ear disease and hearing loss amongst health 
workers in Niue. 
Ko e kafo teliga otitis media ke lata mo e tau kafo teliga, mamahi e teliga mo e pela e teliga. 
The term middle ear disease/otitis media is a broad term which may also be known as ear infection, ear discharge or ‘glue ear’.  

Amanaki ke moua mai e tau talahauaga aoga ke talaga aki e tau puhala mo e faahi leveki ke he tau kafo teliga mo e teliga tuli I Niue. 
We hope that this research will provide useful information on how to develop strategies and services to reduce the amount of avoidable ear 
disease and hearing loss in Niue.   
 

VEVEHEAGA TAHA: TAU TALAHAUAGA KI A KO E MO E HAAU A GAHUA 

SECTION ONE: GENERAL INFORMATION ABOUT YOURSELF AND YOUR WORK 

 

1. Ko koe ko e? Fakaveliveli e tali haau? What is your gender? (circle one) 

Fifine 
Female 

Taane 
Male 

Falu tagata (faka-fifine, faka-taane) 
Gender diverse 

 

2. Aho fanau haau? What is your date of birth? __________________________ 
 
3. Motu ne hau ai a koe?  Hihika oti e tau motu ne ohi a koe ki ai?  What is your ethnicity? (circle as many as apply) 

Niue 

Niuean 
Tuvalu 

Tuvaluan 
Tonga 

Tongan 
Samoa 

Samoan 
Niu Silani 

New Zealander 
Falu motu foki (tuga a Fisi, Ausetalia)  

Other (please specify e.g. Fijian, Australian) 
 

 
4. Vahega tokoluga ne hoko atu a koe ki ai? Taha ni e tali ka fakaveliveli?  

What is the highest level of education that you have received or are currently receiving? (circle one) 

Aoga Ikiiki-Vahega 1-
6) / 

Primary School 
(Year 1- Year 6) 

Aoga 
Tokoluga(Vahega 7-

13)/ 

Secondary School 
(Year 7-13) 

Aoga Pulotu 
Fakamailoga 

fakamua/ 

Tertiary –  
Undergraduate 

Aoga Pulotu 

Fakamailoga ke Ua 
ki luga/ 

Tertiary – 
 Post-Graduate 

Aoga Trades/ 

Technical Institute/ 
Vocational 

Falu foki/ 

Other (please write) 

 
5. Ko e heigoa e matahigoa he gahua haau? (Taha e tali ka fakaveliveli)?  
What is your main work title? (circle one) 

Nosi/ 

Nurse 
Nosi Tokulga/ 

Nurse 
Practitioner 

Tagata Gahua ke 
he Maaga/ 

Village Health 
Worker 

Ekekafo 
Doctor 

Tagata/ 

Public health 
officer 

Tagata 
Talavai/ 

Pharmacist 

Falu foki (tohi mai) 

Other (please write) 
 

 
6. Fiha e tau tau haau ainei he gahua ke he faahi malolo tino? 
How many years of experience do you have working in the health sector? _____________________ 
 
7. Gahua mau a koe I fe? ( Taha e tali ke fakaveliveli)?  Where is your place of work? (circle as many as applies) 
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Fale Gagao 

Niue Foou Hospital 
Maaga 

Outreach service 
Kiliniki  

Health Clinic 
Falu foki (Tohi mai) 

Other (please write) 
 

 
8. Fakamolemole, totou e tau talahauaga nei ti taha ni ka fakaveliveli ne lata mo koe:  
Please read the following statements and circle appropriate answer. 

Fita au he fai fakaakoaga ke lata ma e 
levekiaga he tau teliga ma e tau fanau 

I have had training in childhood ear care  

 

E/ 

Yes 
Nakai/ 

No 
Kaeke ke E, Ko fe ne moua e koe e fakaakoaga? (fakamolemole ti tohi) 

If yes, where did you receive this training? (please write) 
 

Fita au he fai fakaakoaga  ke lata mo e 
levekiaga he tau teliga he tau tagata 

lalahi 

I have had training in adult ear care  

 

E/ 

Yes 
Nakai/ 

No 
Kaeke ke E, Ko fe ne moua e koe e fakaakoaga? (fakamolemole ti tohi) 

If yes, where did you receive this training? (please write) 
 

Fita au he fai fakaakoaga ke he levekiaga 
he tau fanogonogoaga 

I have had training in hearing care  

 

E/ 

Yes 
Nakai/ 

No 
Kaeke ke E, Ko fe ne moua e koe e fakaakoaga? (fakamolemole ti tohi) 

If yes, where did you receive this training? (please write) 
 

 
Fakamolemole, tali mai e tau huhu nei ke lata mo e gahua haau ke he magaaho nei? 
! Please answer the following questions in the context of your current work role: 
 
9. Ke he haau a gahua, fai fanau I lalo hifo 15 tau nakai a koe ne kikite ki ai? 

In your work, do you assess or treat any children under the age of 15? 

E (fano ke he Huhu 10) 
Yes (Go to Q10) 

Nakai (Fano ke he Veveheaga Ua) 

No (Go to Section Two) 
 

10. Ke he gahua haau, ko e heigoa e tau gagao/tau tatalu pikitia ne fa mahani a koe ke kitia he tau fanau?  

What are the three most common childhood infectious diseases you see in your work? 

4. ______________________________________________________________________ 
5. ______________________________________________________________________ 
6. ______________________________________________________________________ 

 
11. Fakalata ke taha e mahina, fiha  e tau fanau i lalo hifo he 15 e tau tau ne kitia e koe he gahuaaga haau? 

 In an average month, how many children under the age of 15 do you see in your work?  

 

  
12. Ko e heigoa e pasene he tau fanau nei ne moua he kafo teliga mamahi, tuli po ke pela? 

Approximately what percentage of these children do you think have middle ear disease or an ear infection?  

    % 
 
13. Mai he tau fanau nei, toko fiha a lautolu ne kua moua mooli po ke tuahā kua fai kafo teliga? 

Do you think any of these children had confirmed or suspected hearing problems? (circle Yes or No) 

E ( fano ke he Huhū 14) 

Yes (Go to Q14) 
Nakai (fano ke he Huhu 15)  

No (Go to Q15) 
 
14. Ko e heigoa e pasene he tau fanau nei ne iloa e koe kua lekua e tau fanogonogoaga? 

What percentage of these children with middle ear disease/ ear infections do you think have hearing problems? 
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    % 
 

15. Tivi fefe e koe e fanogonogoaga he tama?   

How do you currently assess the hearing of a child?  

____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________ 
 

VEVEHEAGA UA:  HAAU A MAAMAAGA KE HE KAFO TELIGA - MAMAHI, TULI MO E PELA  

SECTION TWO: YOUR VIEWS OF MIDDLE EAR DISEASE 

16. Ko e heigoa haau a iloaaga ke he kafo teliga-mamahi, tuli mo e pela? 

What does “middle ear disease” mean to you? 

____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________ 
 
17. Ke he haau a iloaaga, ko e heigoa e tau mena ati malikiti hake ki luga e kafo teliga he tau fanau?  

What do you think can increase the chance of a child developing middle ear disease? 

____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________ 
 
18. Puipui fefe e kafo teliga he tau fanau? 

What do you think can prevent middle ear disease in children? 

____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________ 
 
19. Tohi mai e tau fakamailoga po ke tau lekua kehekehe he haau a iloaaaga kaeke ke: 
Please write down as many common signs and symptoms you can think of for: 

Mamahi lahi e teliga 
Acute middle ear disease 

Mamahi tumau/leva e teliga 
Chronic middle ear disease (effusive and chronic suppurative condition) 

  

 

20. Tohi mai oti e tau mena ka auhia po ke tau men aka tutupu mai ha ko e: 
Please write down as many potentially serious complications for: 

Mamahi lahi e teliga 

Acute middle ear disease 

Mamahi tumau mo e leva e teliga 
Chronic middle ear disease (effusive and chronic suppurative condition) 
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VEVEHEAGA TOLU: TAU LEVEKIAGA KE LATA MA E KAFO TELIGA HE TAU FANAU 
SECTION THREE: MANAGEMENT STRATEGIES FOR CHILDHOOD MIDDLE EAR DISEASE 

21. Tivi nakai e koe po ke tului e tau teliga he tau fanau he gahuaaga haau? 

Do you assess or treat children’s ears in your work? 

E (Fano ke he huhu 22) 
Yes (Go to Q22) 

Nakai (Fano ke he Veveheaga Fa) 
No (Go to Section Four) 

 

22. Ke he haau a gahuaaga, fakaaoga nakai a koe he tau puhala pauaki ke lagomatai aki e tau tagata kua moua he kafo teliga-mamahi, 
tuli mo e pela? (Fakaveliveli E po ke Nakai ti muituga ke he matatao?)  
Do you use a guideline (protocol) in your place of work to help you manage patients with middle ear disease? (circle Yes or No and follow 

arrows) 

E/Yes 

Nakai/No 
 

 

 

 

 

 

 

 

24. Ko e heigoa e kakano ati nakai fakaaoga e tau puhala pauaki?   
What is the reason for not using a guideline (protocol)? 

____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________ 
25. Hoko mai e tama ke he fale gagao ha kua mamahi e teliga.  Tuahā a koe kua moua he kafo teliga-mamahi, tuli mo e pela.  Fuafua fefe e 
koe e tama nei?  

A child presents to your health facility with an ear problem.  You suspect they may have middle ear disease.  How would you assess this 

child?  

____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________ 
____________________________________________________________________________________________________________________ 

 

26. Fakamolemole, tohia mai e puhala ke tului kaeke kua fuafua e koe e tama mo e kitia kua moua he? 
Please write your course of treatment if you have assessed the child as having: 

 
Mamahi lahi e teliga/  Acute middle ear disease: 
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________ 
 

23. Tohi mai e puhala ia? Please write the name of the guideline here: 

____________________________________________________________________________________ 

a. Aoga fefē e tau puhala ia? How are the guidelines useful? 

____________________________________________________________________________________

____________________________________________________________________________________ 

b. Maeke nakai ke fai hikiaga kua mitaki e tau puhala ia? How can the guidelines be improved? 

____________________________________________________________________________________

____________________________________________________________________________________ 

Fakamolemole, matutaki atu ke he Huhū 25-Please now continue onto Q25 
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Mamahi tumau mo e leva e teliga./ Chronic middle ear disease (please include your treatment for the effusive and chronic suppurative 
condition if these terms are familiar to you) 
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________ 
 
27. Maeke nakai a koe ke tohi po ke foaki age e tau tegavai puipui?   
As part of your job, are you able to prescribe/ dispense antibiotics? 

E-fano ke he Huhu 28 
Yes (Go to Q28) 

Nakai-fano ke he Huhu 29 
No (Go to Q29) 

 
28. Ko e tau magaaho fe kaeke ke tohi ke moua e tegavai po ke foaki age e tegavai antibiotics ma e tama tote kua moua he kafo teliga? 
Under what clinical circumstances would you prescribe/ dispense antibiotics to a child with middle ear disease?  

____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________ 
29. Ko e heigoa e haau a tau talahauaga ke he tau mamatua po ke matua levekia he tama kua moua mooli po ke moua tuaha e kafo 
teliga?  
What advice do you give to parents/guardians of a child with suspected or confirmed middle ear disease?  

____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________ 
 

30. Ko e tau magaaho f eke liu a koe ke kikite ke he tama kua moua he kafo teliga? 
Under what circumstances would you follow-up a child with middle ear disease? 

____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________ 
 

31. Ko e tau magaaho fe ka tuku atu e koe e tama ia ke he taha pulotu he faahi malolo tino ke moua foki falu a tului? 
Under what circumstances would you refer the child to another health professional for further treatment? 

____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________ 
 

VEVEHEAGA FA: HAAU A MAAMAAGA KE HE MALOLO HE FANOGONOGOAGA 
SECTION FOUR: YOUR VIEWS OF HEARING HEALTH 

 

32.  Ko e heigoa haau a fakakakanoaga ke he ‘fanogonogoaga’? 

What does “hearing” mean to you? 

____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________ 
 
33. Ko e heigoa e tau mena ne maeke ke taofi po ke moumou aki e fanogonogoaga he tau fanau? 

What are the things you believe can cause loss of hearing in children and adults? (Please write below) 

Tau lekua ati tatalu e tau fanogonogoaga he tau fanau 
Causes of loss of hearing in children 

Tau lekua ati tatalu e tau fanogonogoaga he tau tagata lalahi 
Causes of loss of hearing in adults 
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34. Maeke nakai ke kitia kaeke kua uka e tama ke fanogonogo po ke logona?  
Could you tell if someone (adult or child) had lost their hearing? 

E (fano ke he Huhu 35)  

Yes (Go to Q35) 
Nakai (Fano ke he Huhu 36) 

No (Go to Q36) 
 

35. Ko e heigoa e tau mena ne iloa e koe kua kafo e fanogonogo he taha tagata? 

What are the things that would make you think someone (adult or child) had lost their hearing? 

____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________ 

 

36. Liga fai lekua nakai ka tupu mai ha kua kafo e fanogonogoaga he taha tagata? (tagata lahi po ke tama tote) 
Do you think there would be any long term consequences if someone (child or adult) had lost their hearing? 

Yes (Go to Q37) No (Go to Q38) 
 

37. Ko e heigoa e tau lekua ia lagakina ni ha kua tatalu po ke kafo e fanogonogoaga? 

What are those consequences resulting from losing hearing? Please write below: 

Lekua kaeke ke kafo e fanogonogoaga he tau fanau ikiiki 
Consequences if a child had lost their hearing: 

 

Tau lekua kaeke kua kafo e tau fanogonogoaga he tau tagata 
lalahi 

Consequences if an adult had lost their hearing: 

 

 
38. Ko e heigoa e falu he tau mena ke puipui mo e taofi aki e tatalu po ke kafo fanogonogoaga? 

What are the things that can prevent someone from losing their hearing? 
 
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________ 
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VEVEHEAGA LIMA: TAU AGA MO E  MAHANI KE HE MALOLO HE TELIGA MO E FANOGONOGOAGA 
SECTION FIVE: EXPERIENCES AND ATITITUDES TOWARDS EAR AND HEARING HEALTH 

39. Loga e tau mena ati nakai kumi lagomatai e tagata ke he faahi malolo tino.  Ko e heigoa falu he tau matolitoli ia ne feleveia mo e tau mamatua ati nakai kumi lagomatai a lautolu ke lata mo e tau 
kafo teliga he tau fanau?  Hihika taha ni e puha ke lata mo e talahauaga na I lalo. 
Many factors can affect someone from seeking medical advice or treatment. What are some of the barriers that you believe parents face, which stops them from getting treatment for their child’s ear 
problems? Tick one option for each statement 

Q  Lahi e nakai 
talia 

Strongly 
disagree 

Nakai talia 
Disagree 

Nakai ai 
talia/nakai 

talia 
Neither 

disagree/agree 

Talia 
Agree 

Talia lahi 
Strongly 

agree 

a. Nakai fai magaaho 
Parents don’t have enough time 

     

b. Nakai fai puhala 
There is no available transport 

     

c. Fakama ka fai lekua po ke tatalu e teliga he 
tama 
Parents feel ashamed if their child has an ear 
problem 

     

d. Mamao lahi e fale gagao 
The hospital is too far away 

     

e. Nakai fai nosi po ke ekekafo ne atā 
There is no suitable nurse/doctor available 

     

f. Nakai fai tupe ke totogi aki e tului 
They are unable to afford cost of the treatment 

     

g. Ma ke kumi lagomatai 
They are too embarrassed to seek treatment 

     

h. Tua ni ko e Atua ni ke maeke  ke fakamaulu e 
teliga  
They believe that God will make an ear 
infection better 

     

i. Nakai fai tupe ke totogi aki e puhala      
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They can’t afford the cost of transportation 

j. Nakai falanaki ko e gahua e tului 
They don’t believe the treatment will work 

     

k. Manako ni ke fakaaoga e tau vai motu  
They prefer to use traditional/home remedies 

     

l. Fano ni ke gahua 
They have to go to work instead 

     

m. Nakai iloa lahi au ke he tau teliga moe tau 
gagao  ke he tau teliga  
Parents don’t know much about ear and 
hearing problems 

     

n. Matakutaku neke tauage he tagata gahua 
malolo tino 
They are afraid they will get a telling off from 
the health worker 

     

o. Piko ni e tau mamatua nakai mahuiga e tau 
kafo teliga ke tului  
Parents don’t think that ear problems are 
important to get treated  

     

p. Falu foki 
Any other reasons that make it difficult for parents to seek treatment: (please write) 
 

40. Fakamolemole, totou oti e tau talahauaga nei.  Hihika taha e tali ne talia a koe ki ai. 
Please read the following statements carefully. Please tick the most appropriate belief you have regarding ear and hearing health.  Tick one option for each statement 

Q  Lahi ke Nakai 
talia 

Strongly 
disagree 

Nakai talia 
Disagree 

Nakai ai 
talia/Nakai 

talia 
Neither 

disagree/agree 

Talia 
Agree 

Talia lahi 
Strongly 

agree 

a. Kua lata e teliga pela ke tului fakamitaki 
Ear infections need to be treated properly 
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b. Nakai fai magaaho au he gahua haaku ke 
leveki  ke he tau fanau ne moua he kafo teliga 
pela mo e tuli 
I don’t have the time in my clinical work to 
adequately manage children with ear problems 

     

c. Tupetupe  au ke he tau  fanau ne moua he kafo 
teliga pela mo e tuli 
I am concerned for a child who has an ear 
infection 

     

d. Nakai mahuiga e kafo teliga tpela mo e tuli ke 
he gahua haau 
Ear infections are not a priority to treat in my 
clinical work 

     

e. Ko e mena pauaki mai ni he Atua ke tulu e 
teliga he tama 
It is God’s will that a child has a hearing loss 

     

f.  Nakai maama he tau mamatua e tau puipuiaga 
ke leveki aki e tau fanau ha lautolu 
Parents don’t understand my advice on how to 
look after their children’s ears 

     

g. Manatu au kua ha ia au e makaka ke leveki e 
tau tagata kua lekua e tau teliga fakamitaki. 
I feel I have the adequate skills to manage ear 
patients well 

     

h. Nakai loga lahi e tau matini ke fakaoga ke 
leveki fakamitaki aki e tau lekua ke he tau 
teliga he gahuaaga haaku. 
There is a lack of equipment to properly 
manage ear problems in my work 

     

i. Muitua e tau mamatua ke he tau talahauaga 
puipui haku ke leveki aki e tau teliga he tau 
fanau ha lautolu 
Parents follow my advice on how to look after 
their child’s ears 
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j. Logona e au to  lahi mahaki e gahau haau ke 
tului e tau lekua he tau teliga 
I feel too overworked to treat ear infections 

     

 

 
41. Moua mai fe e koe e tau fakailoaga hagaao ke he teliga mitaki/malolo? (fakamolemole fakaveliveli ka lata) 
From what source do you receive your information on ear health? (please circle as many as applies) 

Tagata Gahua Faahi 
malolo Tino 

Health Care Worker 

Faiaoga 
Teacher 

Tagata he Magafaoa 
Family Member 

TV Puha Fakatino 
Television 

Leotaogao 
Radio 

Initanete 
Internet 

Fale Faahi Malolo Tini he 
tau motu kehe 

Overseas health facility 

Ofisa ahiahi mai he tau 
motu kehe 

Overseas visiting health 
worker 

Tau fakaakoaga gahua 
faka-laulahi pulotu 

Professional development 
course 

Konefalanisi  
Conference 

Falu foki 
Other (please write) 

 
42. Makona nakai a koe ke he tau gahua he faahi malolo tino ke leveki aki e tau kafo  teliga mo e tau fanogonogoaga he maaga/motu haau? 
How satisfied are you with the current level of services in your area to manage ear and hearing problems? (circle one) 
 

Makona lahi 
Very satisfied 

Makona 
Satisfied 

Nakai ai makona/nakai 
makona 

Neither satisfied/unsatisfied 

Nakai makona 
Unsatisfied 

Nakai makona lahi 
Very unsatisfied 

 
43. Ko e heigoa falu a koloa (tuga e tau lakau, fakaakoaga, fakatolomaki ki mua po ke falu pulotu foki) ke fakaholokimua e levekiaga he tau kafo teliga mo e fanogonogoaga he tau peiteni haau? 
What types of resources (such as equipment, training, upskilling or clinical support) would improve the management of your patients with ear and hearing problems?  
________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________ 
 
FALU MANATU 
GENERAL COMMENTS 
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44. Fai manatu foki nakai a koe ne manako ke lalafi ki luga? (Fakamolemole, tohi mai e tau matagahua kua lata ke fakamitaki atu e faahi malolō ma e tau teliga mo e fanogonogoaga, tau paleko ke he 
haau a gahua, tau avanoa ke fakaako mo e fakatolomaki ki mua e tau lotomatala) 
Are there any other comments you would like to add? (please consider comments on how to improve ear and hearing services, challenges in your daily clinical practice, opportunities for training and 
upskilling etc.)  
________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________________________________________
____________________________________________________________________________ 
 

Fakaue lahi ke he haau a magaaho mo e lagomatai ke he kumikumiaga nei 
Thank you for your time and participation in this research project.   
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Appendix W Questionnaire Teachers, Parents and General Community English 

Code (office use only) 
C: TPC 

Date           /           / 2017 

Perceptions of Ear Problems and Hearing Loss: Teachers, Parents and Community Member (Stream C) 
Fakaalofa lahi atu. Thank you for agreeing to take part in this research. 
• This study seeks to understand the perceptions and knowledge of ear and hearing health of teachers, parents and the general public. 
• PLEASE DO NOT COMPLETE THIS QUESTIONNAIRE IF YOU HAVE ALREADY ANSWERED THE QUESTIONNAIRE AT THE EAR SCREENING SERVICE AT NIUE FOOU HOSPITAL. Please feel free to complete if 

you have not completed a questionnaire on this topic. 
• The questionnaire is not used to test you so there are no right/wrong answers. Please answer as truthfully as possible. 
• We hope that this research will provide useful information on how to develop education and health services to reduce the amount of ear disease and hearing loss in Niue.   
• The term ear infection may also be known as teliga pela, middle ear disease, ear discharge, ‘glue ear’ or otitis media. 

SECTION ONE: GENERAL INFORMATION ABOUT YOURSELF  
1. What is your gender? (circle one) 

Female Male Gender diverse 
 
2. What is your date of birth? __________________________ 
 
3. What is your ethnicity? (circle as many as apply) 

Niuean Tuvaluan Tongan Samoan New Zealander Other (please specify e.g. Fijian, Australian) 
 

 
4. What is the highest level of education that you have received or are currently receiving? (circle one) 

Primary School 
(Year 1- Year 6) 

Secondary School 
(Year 7 -13) 

Tertiary –  
Undergraduate 

Tertiary – 
 Post-Graduate 

Technical Institute/ 
Vocational 

Other (please write) 

 
5. What is your main work title? (circle one) 

Teacher (Go to Q6) Parent of child at Niue primary or high 
school (Go to Q7) 

Other (Community Member) (Go to Q7) 

 
6. Where is your main place of work? (circle one) 
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High School Primary School Early Childhood Education 
Centre 

Other (please write) 

 
7. Which of the following best describes your main occupation? (circle one) 

Employed  Self-employed Domestic duties Student Unemployed Retired Other (please write) 
 

 
8. Approximately what is your household’s total annual income (before tax)? $______________________________ 
 

SECTION TWO: YOUR VIEWS OF EAR HEALTH  
9. What does “ear infection” mean to you? 
________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________ 
 
10. Would you be able to tell if a child had an ear infection? (circle one) 

Yes (Go to Q11) No (Go to Q12) 
 
11. Please write down how you can tell if a child has an ear infection: 
________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________ 
 
12. How worried would you be if you knew a child had an ear infection? (circle one) 

Not worried Only a little worried Worried Very worried 
13. Where would you seek treatment if a child in your care had an ear infection? (circle as many as apply) 

Traditional 
healer 

Niue 
Foou 

Hospital 

Family 
member 

Village 
health 
worker 

Health 
Clinic 

Pharmacy Overseas 
health facility 

I would not 
seek 

treatment 

Other (please write) 
 

 
14. Do you use or have you ever used traditional/ home remedies on children or adults to treat ear infections? 

Yes (Go to Q 15) No (Go to Q 16) 
 
15. Please list the traditional/ home remedies you use/have used: 
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________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________ 

16. What things do you think puts the child at risk of getting an ear infection?  

__________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________ 
 
17. Do you think there are any serious complications if an ear infection doesn’t get better?  

Yes (Go to Q18) No (Go to Q19) 
 
18. Please write down as many potentially serious complications of ear infections: 
________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________ 
 
19. Is there anything that can help to prevent ear infections from happening?  

Yes (Go to Q 20) No (Go to Section Three) 
 

20. What are the things that can help to prevent ear infections?  
________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________________________________________
____________ 

SECTION THREE: YOUR VIEWS OF HEARING HEALTH 
21. What does “hearing” mean to you? 
________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________________________________________
____________ 
 
22. What are the things you believe can cause loss of hearing in children and adults? (Please write below) 
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Causes of loss of hearing in children 
 

Causes of loss of hearing in adults 

 
23. Could you tell if someone (adult or child) had lost their hearing? 

Yes (Go to Q24) No (Go to Q25) 
 
24. What are the things that would make you think someone (adult or child) had lost their hearing? 
________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________________________________________
__________ 
 
25. Do you think there would be any long term consequences if someone (child or adult) had lost their hearing?  

Yes (Go to Q26) No (Go to Q27) 
 
26. What are those consequences that can result from losing hearing? Please write below: 

Consequences if a child had lost their hearing: 
 

Consequences if an adult had lost their hearing: 
 

 
27. What are the things that can prevent someone from losing their hearing? 
________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________________________________________
____________ 
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SECTION FIVE: EXPERIENCES AND ATITITUDES TOWARDS EAR AND HEARING HEALTH 

 
28. Where would you go to seek treatment for a hearing loss? (circle as many as is applicable) 

Traditional 
healer 

Niue Foou 
Hospital 

Family 
member 

Village 
health 
worker 

Health 
Clinic 

Pharmacy Overseas 
health facility 

I would not 
seek 

treatment 

Other (please write) 
 

 
29. Many factors can affect someone from seeking medical advice or treatment. Please read each statement carefully and place one tick beside the most appropriate belief statement that would limit 
you seeking treatment for a hearing loss or ear infection either for yourself OR a member of your family.  
 

Q  Strongly 
disagree 

Disagree Neither 
disagree/agree 

Agree Strongly agree 

a. I don’t have time       

b. I don’t have transportation       

c. It’s shameful to have an ear problem      

d. The hospital is too far away      

e. There is no suitable nurse/doctor available      

f. I can’t afford the cost of treatment       

g. I’m too embarrassed to seek treatment      

h. I believe that God will make the ear infection 
better 

     

i. I can’t afford the cost of transportation      

j. I don’t believe the treatment will work      

k. I use traditional/home remedies instead      

l. I have to go to work instead      

m. I don’t know that much about ear and 
hearing problems 

     

n. I’m afraid that I will get a telling off from the 
health worker 
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o. I don’t think ear problems are important to 
get treated 

     

p. Any other reasons that make it difficult to seek treatment: (please write) 
 
 

30. Please read each statement carefully. Please tick the most appropriate belief you have regarding ear and hearing health.  Tick one option for each statement 

Q  Strongly 
disagree 

Disagree Neither 
disagree/agree 

Agree Strongly 
agree 

a. Ear infections need to be treated properly      

b. I am concerned for a child who has an ear infection      

c. I don’t know much about ear and hearing health      

d. If a child has healthy ears it’s because of good 
parenting 

     

e. Ear problems in children are not important       

f. I know what to do to help a child with an ear 
problem 

     

g. It is God’s will if a child has a hearing loss      

h. There are treatments available to treat someone 
with hearing loss 

     

 
31. From what source do you receive your information on ear health? (please circle as many as applies) 

Health Care Worker Teacher Family Member Television Radio 

Internet Overseas health facility Overseas visiting health 
worker 

Other (please write) 

 
32. How satisfied are you with the current level of services in your area to manage ear and hearing problems? (circle one) 

Very satisfied Satisfied Neither satisfied/unsatisfied Unsatisfied Very unsatisfied 
 
33. What would help you improve your understanding of ear and hearing health? Please explain below: 
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________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________________________________________
____________ 
 
GENERAL COMMENTS 
 
34. Are there any other comments you would like to add? (please consider comments on how Niue could improve ear and hearing services, barriers to accessing services, etc.)  
________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________________________________________
____________________________________________________________________________ 
 

 
Thank you for your time and participation in this research project.   

 



 

327 

 

Appendix X Questionnaire Teachers, Parents and General Community Vagahau 

Code (Office use only) 
C: TPC 

Date           /           / 2017 

 
Kitiaaga he tau Kafo Teliga mo e Fanogonogo: Tau Faiaoga, Tau Mamatua mo e tau Tagata Laulahi 

Perceptions of Ear Problems and Hearing Loss: Teachers, Parents and Community Member (Stream C) 
Fakaalofa lahi atu.  Fakaaue kua talia ke lagomatai  ke he kumikumiaga nei.   
Thank you for agreeing to take part in this research. 
• Ko e kumikumiaga nei kua lali ke maama e tau kitiaaga mo e tau iloaaga hagaao ke he tau malolō he teliga mo e fanogonogoaga he tau 

faiaoga, tau mamatua mo e tau tagata laulahi. 
This study seeks to understand the perceptions and knowledge of ear and hearing health of teachers, parents and the general public. 

• Nakai ko e lali e kumikumiaga nei ke tivi he haau a pulotu, ti nakai fai tali kua hepe.  Fakamolemole, tohia fakamahao e tali haau ke he 
huhu. 
The questionnaire is not used to test you so there are no right/wrong answers. Please answer as truthfully as possible. 

• Amanaki ke fakakite mai he kumikumiaga nei e tau talahauaga kua aoga ke lata mo e atihakeaga he tau fakaakoaga mo e faahi malolo 
tino ke tuku hifo ki lalo e tau kafo teliga mo e teliga tuli I Niue.  
We hope that this research will provide useful information on how to develop education and health services to reduce the amount of ear 
disease and hearing loss in Niue.   

• Ko e tau kafo teliga tuga e teliga pela mo e teliga tuli. 
The term ear infection may also be known as teliga pela, middle ear disease, ear discharge, ‘glue ear’ or otitis media. 

VEVEHEAGA TAHA: TAU TALAHAUAGA KI A KOE 
SECTION ONE:GENERAL INFORMATION ABOUT YOURSELF  

1. Taane po ke Fifine-Fakaveliveli e tali/ What is your gender? (circle one) 

Fifine/Female Taane/Male Fai foki nakai / Gender diverse 
 
2. Aho fanau haau/ What is your date of birth? __________________________ 
 
3. Motu ne fanau ai a koe? What is your ethnicity? (circle as many as apply) 

Niue/Niuean Tuvalu/Tuvaluan Tonga/Tongan Samoa/Samoan Niu Silani/New 
Zealander 

Falu foki tuga Fisi, Ausetalia etc/Other 
(please specify e.g. Fijian, Australian) 

 
 
4. Ko e heigoa e fakaakoaga tokoluga ne oti mai a koe mo e tau fakaakoaga po ke tau fakaakoaga ne fakaako ki ai he magaaho nei?  
What is the highest level of education that you have received or are currently receiving? (circle one) 

Aoga Ikiiki/ 
Vahega 1-
Vahega 6) 

Primary School 
(Year 1- Year 6) 

Aoga Tokoluga 
Vahega 7-13) 

Secondary School 
(Year 7 -13) 

Aoga Pulotu-
Tama Aoga/ 

Tertiary –  
Undergraduate 

Aoga Pulotu-Fai 
Tertiary – 

 Post-Graduate 

Aoga Trades 
(Kamuta/Palama/Gahua 

Hila etc) 
Technical Institute/ 

Vocational 

Falu Aoga foki – tohi 
mai/Other (please write) 

 
5. Ko e heigoa e gahua mau haau- Taha e tali ka fakaveliveli/ What is your main work title? (circle one) 

Faiaoga (Fano ke he Huhu 6) 
Teacher (Go to Q6) 

Matua Tama Aoga Ikiiki/Aoga Tokoluga (Fano ke he huhu 7)  
Parent  of child at Niue primary or high school (Go to Q7) 

Tagata Maaga (Fano ke he Huhu 7) 
Other (Community Member) (Go to Q7) 

 
6. Matakavi ne ne gahua mau ki ai?- Where is your main place of work? (circle one) 

Aoga Tokoluga/High School Aoga Ikiiki/Primary School Aoga Fakamahani/ 
Early Childhood Education Centre 

Falu foki/Other (please write) 

 
7. Fakaveliveli mai e gahua ne gahua mau a koe ki ai?/ Which of the following best describes your main occupation? (circle one) 
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Gahua 
Fakatufono/Gahua 

Tupe/ 
Employed  

Gahua Pule ni 
e au/  

Self-employed 

Gahua kaina/ 
Domestic duties 

Tama 
Aoga/ 

Student 

Nakai gahua/ 
Unemployed 

Okioki mai 
mo e gahua/ 

Retired 

Falu foki/Other (please write) 
 

 
8. Ko e heigoa e totogi katoatoa he kaina haau to mutu e tukuhau? 
Approximately what is your household’s total annual income (before tax)? $______________________________ 

VEVEHEAGA 2: HAAU A TAU MANATU KE HE MALOLO HE FAAHI TELIGA 
SECTION TWO: YOUR VIEWS OF EAR HEALTH  

9. Ko e heigoa e haau a fakakakanoaga he ‘kafo teliga’? What does “ear infection” mean to you? 
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________ 
 
10. Maeke nakai a koe ke kitia kaeke kua kafo e teliga he tama haau? (Fakaveliveli e tali haau) 
Would you be able to tell if a child had an ear infection? (circle one) 

E(fano ke he Huhu 11)  
Yes (Go to Q11) 

Nakai-Fano ke he Huhu 12) 
No (Go to Q12) 

 
11. Fakamolemole, tohi mai ko e iloa fefē e koe kaeke kua kafo e teliga he tama: 
Please write down how you can tell if a child has an ear infection: 
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________ 
 
12. Tupetupe nakai a koe ka iloa kua kafo e teliga he tama haau? (taha ke fakaveliveli) 
How worried would you be if you knew a child had an ear infection? (circle one) 

Nakai tupetupe 
Not worried 

Tupetupe foki ni/ 
Only a little worried 

Tupetupe/ 
Worried 

Tupetupe lahi/ 
Very worried 

 
13. Kumi lagomatai ki fē a koe ka kafo e teliga he tama haau ne leveki? Fakaveliveli oti e tau tali haau ka taute? 
Where would you seek treatment if a child in your care had an ear infection? (circle as many as apply) 

Tagata taute vai 
motu 

Traditional healer 

Fale Gagao 
Niue Foou Hospital 

Tagata he magafaoa 
Family member 

Tagata maaga gahua he 
Faahi Malolo Tino 

Village health worker 

Kiliniki Faahi Malolo Tino 
Health Clinic 

Fale/Poko  Talavai 
Pharmacy 

Faahi Malolo tino he tau 
motu kehe 

Overseas health facility 

Ai fano au kumi tului 
I would not seek treatment 

Falu foki (Tohi mai) 
Other (please write) 

 
 
14. Fakaaoga nakai po ke kua fakaaoga nakai a koe he tau vai fakamotu mo tului e teliga he tama haau po ke ha tagata lahi ne kua fai 
kafo teliga?   
Do you use or have you ever used traditional/ home remedies on children or adults to treat ear infections? 

E, fano ke he Huhi 15 
Yes (Go to Q 15) 

Nakai (fano ke he Huhu 16) 
No (Go to Q 16) 

 
15. Fakamolemoli, tohi mai e tau vai fakamotu ia ne fakaoaga e koe?  
Please list the traditional/ home remedies you use/have used: 
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________ 
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16. Ko e heigoa la e tau mena he haau a manatu ne maeke ke fakamamahi po ke kafo e teliga he tama? 
What things do you think puts the child at risk of getting an ear infection?  
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________ 
 
17. Iloa nakai e koe ko e fai lekua lahi atu foki kaeke ke nakai maulu e kafo teliga? 
 Do you think there are any serious complications if an ear infection doesn’t get better?  

E,(fano ke he Huhu 18) 
Yes (Go to Q18) 

Nakai (Fano ke he Huhu 19) 
No (Go to Q19) 

 
18. Tohi fakamatafeiga mai e tau lekua ka moua mai he kafo teliga? 
Please write down as many potentially serious complications of ear infections: 
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________ 
 
19. Fai mena nakai ke puipui aki e tau kafo teliga ke ua tupu? 
Is there anything that can help to prevent ear infections from happening?  

E, fano ke he Huhu 20) 
Yes (Go to Q 20) 

Nakai, fano ke he Veveheaga 3 
No (Go to Section Three) 

 

20. Ko e heigoa e falu he tau mena ke puipui aki e tau kafo teliga? 
What are the things that can help to prevent ear infections?  
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________ 

 

VEVEHEAGA LIMA: HAAU A TAU MANATU KE HE MALOLO HE FANOGONOGOAGA 
SECTION THREE: YOUR VIEWS OF HEARING HEALTH 

21. Ko e heigoa e kakano he fanogonogo ki a koe? 
What does “hearing” mean to you? 
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________ 
 
22.Ko e heigoa e tau mena he haau a taofiaga ne naeke ke kafo mo e tuli e tau teliga he tau fanau mo e tau tagata lalahi?Tohi hifo e tau 
tali he tau puha na I lalo. 
 What are the things you believe can cause loss of hearing in children and adults? (Please write below) 
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Tau lekua ati tuli e tau teliga po ke kafo e tau fanogonogo he tau 
fanau 

Causes of loss of hearing in children 
 

Tau lekua ati tuli e tau teliga po ke kafo e tau fanogonogo he tau 
fanau 

Causes of loss of hearing in adults 

 
23. Maeke nakai a koe ke iloa kaeke kua kafo e fanogonogoaga po ke tuli e teliga he tagata (tama tote po ke tagata lahi) 
Could you tell if someone (adult or child) had lost their hearing? 

E, fano ke he Huhu 24? 
Yes (Go to Q24) 

Nakai, fano ke he Huhu 25 
No (Go to Q25) 

 
24. Ko e heigoa e falu he tau mena ne kitia e koe kua kafo e fanogonogoaga po ke tuli e teliga he tagata (tagata lahi po ke tama tote) 
What are the things that would make you think someone (adult or child) had lost their hearing? 
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________ 
25. Liga fai lekua ke tupu hololoa lagakina mai ha ko e kafo e fanogonogo he tagata (tama tote po ke tagata lahi)? 
Do you think there would be any long term consequences if someone (child or adult) had lost their hearing?  

E-fano ke he Huhu 26 
Yes (Go to Q26) 

Nakai, fano ke he Huhu 27 
No (Go to Q27) 

 
26. Ko e heigoa e tau lekua ia ka laga mai ha ko e kafo e tau fanogonogo/teliga tuli? 
What are those consequences that can result from losing hearing? Please write below: 

Tau lekua ka kafo e tau fanogonogoaga he tama tote: 
Consequences if a child had lost their hearing: 

 

Tau lekua ka kafo e tau fanogonogoaga he tagata lahi: 
Consequences if an adult had lost their hearing: 

 

 
27. Ko e heigoa falu he tau mena ke puipui ke aua neke kafo e fanogonogaga he tagata? 
What are the things that can prevent someone from losing their hearing? 
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________ 
 

VEVEHEAGA LIMA: TAU AGA MO E TAU MAHANI 
SECTION FIVE: EXPERIENCES AND ATITITUDES TOWARDS EAR AND HEARING HEALTH 

 
28. Kumi tului ki fē a koe ke lata mo e kafo fanogonogo? 
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Where would you go to seek treatment for a hearing loss? (circle as many as is applicable) 

Tagata taute vai 
motu 

Traditional healer 

Fale Gagao 
Niue Foou Hospital 

Tagata he magafaoa 
Family member 

Tagata maaga gahua he 
Faahi Malolo Tino 

Village health worker 

Kiliniki Faahi Malolo Tino 
Health Clinic 

Fale/Poko  Talavai 
Pharmacy 

Faahi Malolo tino he tau 
motu kehe 

Overseas health facility 

Ai fano au kumi tului 
I would not seek treatment 

Falu foki (Tohi mai) 
Other (please write) 

 
 
29. Loga e tau mena ti nakai kumi lagomatai e tagata.  Fakamolemole, totou e tau talahauaga takitaha ti hihika e tali ne taofi a koe nakai 
kumi lagomatai ke lata ma e tului he tau kafo teliga po ke teliga pela ke lata mo koe po ke taha tagata he magafaoa. 
Many factors can affect someone from seeking medical advice or treatment. Please read each statement carefully and place one tick beside 
the most appropriate belief statement that would limit you seeking treatment for a hearing loss or ear infection either for yourself OR a 
member of your family.  
 

Q  Nakai Talia 
lahi 

Strongly 
disagree 

Nakai talia 
Disagree 

Nakai ai 
talia/nakai 

talia 
Neither 

disagree/agree 

Talia/ 
Agree 

Talia Lahi/ 
Strongly agree 

a. Nakai fai magaaho 
I don’t have time  

     

b. Nakai fai puhala 
I don’t have transportation  

     

c. Fakamā ha ia ka fai lekua e teliga 
It’s shameful to have an ear problem 

     

d. Mamao e Fale gagao 
The hospital is too far away 

     

e. Nakai fai nosi po ke ekekkafo ne atā 
There is no suitable nurse/doctor available 

     

f. Nakai fai tupe au ke totogi aki e tului 
I can’t afford the cost of treatment  

     

g. Ma lahi au ke fano ke kumi tului 
I’m too embarrassed to seek treatment 

     

h. Tua ni au ke he Atua ke tului e kafo teliga 
I believe that God will make the ear infection 
better 

     

i. Nakai fai tupe au ke totogi aki e puhala ke 
fano ke kumi tului 
I can’t afford the cost of transportation 

     

j. Nakai tuaha ai ke gahua e tului 
I don’t believe the treatment will work 

     

k. Fakaaoga ni au he tau vai fakamotu 
I use traditional/home remedies instead 

     

l. Fano ni au ke gahua 
I have to go to work instead 

     

m. Nakai iloa lahi au he tau kafo teliga mo e 
fanogonogo 
I don’t know that much about ear and 
hearing problems 
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n. Matakutaku ni au neke vale e tagata gahua 
faahi malolōtino 
I’m afraid that I will get a telling off from the 
health worker 

     

o. Nakai mahuiga e tau kafo teliga ke tului 
I don’t think ear problems are important to 
get treated 

     

p. Fai kakano foki nakai ati nakai kumi tului a koe ke lata mo e kafo teliga? (tohi mai) 
Any other reasons that make it difficult to seek treatment: (please write) 
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30. Fakamolemole, totou fakamitaki e tau talahauaga na I lalo.  Hihika e tali ne talia a koe ki ai ke lata ma e faahi malolo he teliga mo e fanogonogo. 
Please read each statement carefully. Please tick the most appropriate belief you have regarding ear and hearing health.  Tick one option for each statement 

Q  Lahi ke 
nakai talia 
Strongly 
disagree 

Nakai talia 
Disagree 

Nakai ai 
talia/nakai 

talia 
Neither 

disagree/agree 

Talia 
Agree 

Talia lahi 
Strongly 

agree 

a. Lata e tau kafo teliga ke tului 
Ear infections need to be treated properly 

     

b. Tupetupe lahi au ke he tama kaeke ke moua e kafo 
teliga 
I am concerned for a child who has an ear infection 

     

c. Nakai iloa lahi au he faahi malolo he tau teliga mo e 
fanogonogo 
I don’t know much about ear and hearing health 

     

d. Ko e mitaki e tau mamatua ka malolo e tau teliga he 
tama 
If a child has healthy ears it’s because of good 
parenting 

     

e. Nakai ko e taha mena mahuiga e tau kafo teliga he 
tau fanau 
Ear problems in children are not important 

     

f. Iloa e au e mena ke taute kaeke kua fai kafo teliga e 
tama 
I know what to do to help a child with an ear 
problem 

     

g. Pauaki mai ni he Atua kaeke ke tuli e teliga he tama 
It is God’s will if a child has a hearing loss 

     

h. Haha I ai e tau tului ke lata mo e tau tagata kua kafo 
e tau fanogonogoaga 
There are treatments available to treat someone 
with hearing loss 
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31. Moua mai I fe e tau talahauaga ke he malolo he teliga?  Fakaveliveli oti e tau tali ne talia a koe ki ai 
From what source do you receive your information on ear health? (please circle as many as applies) 

Tagata Gahua Faahi 
malolo Tino 

Health Care Worker 

Faiaoga 
Teacher 

Tagata he Magafaoa 
Family Member 

TV Puha Fakatino 
Television 

Leotaogao 
Radio 

Initanete 
Internet 

Fale Faahi Malolo Tini 
he tau motu kehe 

Overseas health facility 

Ofisa ahiahi mai he tau motu 
kehe 

Overseas visiting health 
worker 

Falu foki 
Other (please write) 

 
32. Makona nakai a koe he tau matagahua leveki mo e puipui kafo teliga he motu he magaaho nei? 
How satisfied are you with the current level of services in your area to manage ear and hearing problems? (circle one) 

Makona lahi 
Very satisfied 

Makona 
Satisfied 

Nakai ai makona/nakai 
makona 

Neither satisfied/unsatisfied 

Nakai makona 
Unsatisfied 

Nakai makona lahi 
Very unsatisfied 

 
33. Ko e heigoa ke lagomatai aki a koe ke maama laulahi e faahi malolo he tau teliga mo e fanogonogo? Fakamaama mai I lalo. 
 What would help you improve your understanding of ear and hearing health? Please explain below: 
________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________ 
FALU MANATU-GENERAL COMMENTS 
 
34. Fai manatu foki nakai a koe ke tohi mai?  Tuga ko e heigoa ha Niue ke taut eke fakamahomo atu ki mua e tau faahi teliga mo e fanogonogo, ko e heigoa e tau matolitoli mo e falu foki? 
Are there any other comments you would like to add? (please consider comments on how Niue could improve ear and hearing services, barriers to accessing services, etc.)  
________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________ 
 

Fakaaue lahi mahaki he talia ke putoia a koe ke he kumikumiaga nei 
Thank you for your time and participation in this research project.   
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