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Abstract

Background

In this thesis, I describe a series of studies of the prevalence, causes, and management
of asthma in the Pacific. The core study of the thesis is Phase III of the International
Study of Asthma and Allergies in Childhood (ISAAC). The ISAAC study is the
largest worldwide epidemiological study on asthma prevalence and was established
partly in response to the increases in asthma prevalence in most parts of the world
over the last two to three decades. The ISAAC Phase I study found large variations in
asthma prevalence globally, but no Pacific countries were involved. Thus, the
situation in the Pacific was relatively unknown due to lack of standardised studies on
prevalence and time trends. The burden and impact of other non-communicable
diseases such as cardiovascular and other metabolic disorder on the other hand have
been the target of various studies in the Pacific for the past few decades The ISAAC
Phase III study was therefore conducted in eight Pacific countries to address the above
issues, as well as to enhance Pacific participation and contribution to international
research on the causes and control of asthma. The collaboration also served the
purpose of encouraging and strengthening health research capacity in the Pacific. The
ISAAC Phase III study was followed by an asthma self-management intervention trial

conducted in Tonga by the ISAAC Tonga study team.

Methods

The work presented in this thesis involved: (i) the conduct of the ISAAC Phase III
study in the six Pacific islands of Tokelau, Samoa, Fiji Islands, Tonga, Niue and the

Cook Islands, as well as the incorporation into the analysis of data that had already



been collected in French Polynesia and New Caledonia; (ii) analysis of the data from
an environmental asthma risk factor questionnaire which was included in the ISAAC
survey in three countries (Samoa, Fiji and Tokelau); (iii) the conduct of the Tonga
Asthma Self-management Study which was intended to assess whether the
introduction of asthma education, including asthma self-management plans, would

reduce morbidity from asthma.

Results

A total of 20,876 13-14 year olds, in the eight countries involved, participated in the
ISAAC Phase III survey, with an overall response rate of 92%. The survey showed
that there was considerable variation in the prevalence of asthma symptoms between
the eight countries, ranging from 5.8% for current wheeze in Samoa to 16.2% in
Tonga. Tokelau reported the highest prevalence (19.7%) for current wheeze, but the
number of participants was relatively small. The prevalences of asthma symptoms
among Pacific children in the Pacific were lower than those reported for Pacific,
Maori and European children living in New Zealand from a previous study (ISAAC
Phase I) conducted ten years earlier using the same methodology. The prevalence of
‘asthma ever’ in Pacific children living in the Pacific was also lower than that found

among Pacific, Maori and European children in New Zealand.

The ISAAC Phase III environmental questionnaire data was collected in Samoa, Fiji
and Tokelau. The analyses indicated that the major factors associated with current

wheeze (across the three countries) were paracetamol use in the previous year (odds
ratio (OR) =1.36, 95% CI 1.15-1.61), the use of open fires for cooking (OR = 1.34,

95% CI 1.13-1.58), lack of physical activity as indicated by television viewing more
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than 3 hours per day (OR = 1.24, 95% CI 1.04-1.47), regular meat consumption (OR
=1.30, 95% CI 1.09-1.54) and regular cereal consumption (OR = 1.29, 95% CI 1.07-
1.54). However, these risk factors were not particular strong, and did not account for a

large proportion of asthma cases (i.e. they had relatively low population attributable

risks).

The asthma self-management plan intervention study resulted in significant
improvements in asthma morbidity and the management of asthma among individuals
and the service provision. The success of the introduction of the self-management
plan, in the context of an asthma clinic, was reflected by improvement in measures of
asthma morbidity, such as peak expiratory flow rates and nights woken with asthma
or coughing. There was also a reduction in the requirement for acute medical
treatment, indicated by a decrease in emergency department hospital visits for asthma
and hospital admissions. The programme was so successful that the intervention study
evolved into a full regular asthma clinic for the main island of Tonga. It is now
intended that the asthma self-management programme will be extended throughout

the rest of Tonga, through the primary health care system.

Conclusions

The ISAAC Phase IIII survey has shown that, although there is a significant level of
morbidity, asthma prevalence in Pacific countries is lower than those among Pacific
people in New Zealand. Together with the large variations in prevalence between the
six Pacific countries that participated, this further lends support for the role of
environmental risk factors in asthma. The availability of data on eight countries using

a standardised methodology also provides useful information on the burden of asthma
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in the Pacific that is comparable to other countries regionally and internationally as
well as forming a basis for ascertaining trends in the future. The crucial role of asthma
self-management plans in asthma management is supported by the findings of the
Tonga study, and its implementation is essential in the resource-scarce Pacific health
setting. The collaborative nature of ISAAC in the Pacific has further raised awareness
of the need for capacity building and creating networks and environments that
enhance health research in areas other than asthma. The study has also nurtured an
environment and network that encourages and strengthens the establishment of health

research as one of the vital tools for achieving better health.

v



Acknowledgements

The ISAAC study was supported by a Fellowship from the Wellcome Trust (UK) for
research into the epidemiology of asthma and other non-communicable diseases in the
Pacific and hosted by the Centre for Public Health Research (Massey University). The
asthma self-management study (Chapter Seven) was partially funded by the
Wellcome Trust, the Health Research Council of New Zealand and Massey

University.

To the smiling faces of school children from the Pacific countries, parents and

families, this study was always for you and belongs to you. ‘Ofa atu.

To Professor Neil Pearce whose academic shoulders many of us have stood on to be
within reach of and acquire a better context of the horizon. Without your tireless
encouragement and guidance the duration for the completion of this thesis would have
involved a prolonged life span mankind would envy. This thesis is one small
component of the whole, gained from you as a teacher and a person; to whichI am a

most grateful recipient. Malo

[ also thank my second supervisor, Associate Professor Jeroen Douwes for his support

for this work.

To Ms. Soo Cheng, thank you for the willingness and your time dedicated to helping

me with the data analysis. It has made life easier.



To the Centre for Public Health Research. It is an honour to work in a Centre peopled
with dedicated researchers from New Zealand/Aotearoa as well as a home away from

home for international researchers bearing flags of various colours.

To the little people, Tupou ‘Ana Manu, ‘Amanaki, Piula, Moana (Launga’eiki) and

Mesake (Pipi). Stay with me and [ will continue to learn, remember and have peace.

To my father Sione Foliaki Moala of Ha’afeva, who sent me to school and church,
your departure has only highlighted the urgency of the need to live as you lived.
Good bye Good Man. Ke ‘oua ‘e ngalo ho’o ngaahi akonaki, fa’a fakamolemolé,
angamaly, si’o fofonga talavou mo fakangalongata’a. Fuiva Tanginoa ‘i Kolongatata.
He’ikai lava ‘ehe faka’anaua ‘o fakafoki mai koe ka koe muimui ki ho’o ngaahi
akonaki ma’ongo’onga tene ‘omai koe. ‘Ofa lahi atu Sione Foliaki Moala. To my

mother ‘Alapasita Pahulu Foliaki Moala, ‘Oku ou ‘ofa atu.

vi



Table of Contents

ADSIFACE ceoiiiiinnnnriiecsssnnicsssnnsnnessssnsnsesssssssnesssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnssess i
ACKDOWIEdEEMENLS ...cccveeiueiiinininninniinnnsnncsssenssssnssssnssssnssssnssssesssssssssessssssssssssssssssasss v
LiSt Of FIGUIES .ccoieeeiicannssnesssssesssnsecssastesasessssnssssssasssssassessassessonsssssassossanssssssssssssssasssssas ix
Listiof " Tables s s R e R e AN SRS SRR RS X
ADDIreviations ......ciiccninniiecnnniionnienssniossiessssneessssnessssssossssssossssssssssssessssssssssnsssssassss xi
Chapter 1: INtroduction ..........ceininiiniiiiisisimsissississsisssisssssssssssssssssssssss 1
1.1 Health Research in the Pacific ........ccccoceviiincniniiniceccee 1
1.2 OVErVIEW Of theSiS ....cccccvieiiiiirieiiieiiesteeetet et 6
Chapter 2: Asthma Prevalence .........ccociiciinninisnncnssnnicssnniicssssnnessssssssssssssssesssnnes 8
2.1 HISEOTICAL ...t s 8
2.2 Clinical Diagnosis 0f ASthma .........ccccccviviiiniiniiinieeie e 11
2.3 Measuring Asthma Prevalence ...........cccocoviiniiiiniiiiiiiinii e, 16
24 Studies of Asthma Prevalence ...........ccccoviviiniiiiniinieniinecieeseee e 25
2.5 D) 16 D] 16 o PRSP 40
Chapter 3: Asthma Risk FACLOrs ......ccccceeirricssnnnicssnnicssnnncsssanscssansessssssssnssssssssssssnns 41
70 R 0516 (o Ta 10 Te14 1) « PRSPPSO 41
3.2.  “Established” risk factors .........ccccoovierininiinininieceeesce e 42
3.3, The Allergen Hypothesis .........cccooceiriiiiiiiiiniiiniieniiesiee e 62
3.4. The “hygiene” hypothesis ........ccccocviiiiiiiiiiniiiniee e 72
3.5, DISCUSSION eouvviiiiiiiiieiiesiie sttt st sttt e s b sbe et estae e e saeeneens 80
Chapter 4: ISAAC in the Pacific .......cceevuerieinieniieiniinnsnnsienseensnensnessnncsenenees 82
4.1 Study Rationale and AIMS ........ccocccoiviiiiiiiniiiniieeee e 83
4.2, Study DESIZN ...ooviiiieiiiiiiiiieeie e 97
Chapter S: Findings: Asthma Prevalence .........cccceccerecscnnicsssnnicssnnecssnnscsssnsscssansscnes 108
S.1. RESPONSE TALES ...eeeviiiiiiiieeiieeiiieitistie et teesae e s st e sbe et e s b e st e sbe e ssbeestsaesanes 108
5.2, Study PArtiCIPANLS ...eccvereiiiiiiieiie ettt sae e e s e eesae e 110
5.3. PRevalonte) wmma =", . e o oon s oo s N e s ai - S ia s e 110
5.4, DISCUSSION ..uiiiiiiiiiiiieitieniteiierit ettt ettt er e sa e bt et sne e b e sbeesannesbeenreenne 116
Chapter 6: Findings: Asthma Risk FACtOrS ......cccccccveiivnrrinssnninsinnicsssnnncscnnnssssnsresnns 123
6.1 Prevalence of environmental risk factors ..........c.ccoceeveninenininienincnenen 123
6.2 Associations of environmental factors with asthma prevalence .................... 127
6.3 DISCUSSION L1iiiviiiiiiieieiiieitisre st e st e e s e e et e e s ebe et e e sraeessseessaessseesreasesseesseesassanas 147

Vil



Chapter 7: The Tonga Asthma Self-management Trial ........cccceevurevrienisnrisnnsnnnane 156

7.1, Background .........ccccooeoiiiiiiiiiii s 156
7.2. The Tonga Asthma Self-management Trial...........cccccoviiririniiininiinicnccninns 162
7.3 Study design and methods .........ccccvevveiiiiiiiiiiii 164
A T =1 1 £ PRSP 170
7.5 DISCUSSION ..ttt sr e sn e r e e 174
Chapter 8: DiSCUSSION ...cocivrrrersnnesssnnesssssssssassossnssssssssssssssssssssssssnsssssassssssssssssnsssssssess 182
8.1.  Summary of findings ......cceecviviiiiiniiniie 182
8.2.  Public Health ImpliCations .........cccocueriiriuiniiinienienieee e 186
8.3.  Policy IMPliCationS .......c..coveviiiiniieiiiieiieenie e e et s e e e 193
8.4.  Issues for Future Research ..........cccccooviiiiiiiniiniin e 194
8.5 CONCIUSIONS ..ottt s saee e 196
REfEIENCES ..ucervuriirniissnissnissnnsssnnsssnssssnssssnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasss 199
APPENAICES .ocorrenrierseresssnnisssannsssssressssssssssssssssnsssssasssssssssssssssssssssssssssssssassssssssssssssssssnes 222

viii



List of figures

Figure 2.1:

Figure 2.2:
Figure 2.3:
Figure 7.1:
Figure 7.2:

Figure 7.3:

Phase 1 screening questionnaire for the European Community

Respiratory Health Survey (ECRHS) .....ccccoovviiiiiiirieiieeeeeee, 19
ISAAC asthma symptom queStionnaire .........cccecveeveveeneereneeneeenne. 20
ISAAC asthma video qUESHIONNAILE .........ccoceereerverererieniereeneeneeennes 20
The Self Management Plan (PEFR based) .......c.ccccooevevvviviiiiiiennncnns 167
The Self Management Plan (symptom based) .........cccccevvervireenieennenns 167
Monthly Diary QUESLIONS ........coocuiieieeriiiniienieenieesieeneeeee e 169

ix



List of tables

Table 2.1:

Table 3.1:

Table S.1:

Table 5.2:

Table 5.3:

Table 5.4:

TableS.5:

Table 6.1:

Table 6.2:

Table 6.3:

Table 6.4:

Table 6.5:

Table 6.6:

Table 7.1:

Table 7.2:

Changes in asthma prevalence in children and young adults ............. 34
Recent infant cohort Studies ..........cccecevveeivineininicnceecccceeees 43

Characteristics of participating centres and response rates for 13-14

VAT GLAS! ... S o oo S o O o B SO o B o B s 109
Participant characteristics for 13-14 year olds ...........cccccevvverinriinnnns 111
Prevalence of asthma symptoms in 6-7 year olds ..........ccccceevvervuenncnnn 112

Prevalence of asthma symptoms for 13-14 year olds (written
QUESLIONNAITE) ..veevveuvrerreerreerrereeneeeseesseeseeseseesseessesssassseessesssessseessenns 113

Prevalence of asthma symptoms for 13-14 year olds (video
QUESLIONNAITE) ..eevveeueveeueeenreereereenseenseeessesseeeeenseesseesssessnnsssesseesssessseseenns 114

Prevalence of environmental risk factors by country for 13-14 year

(0] Us LSRR 125
Prevalence odds ratios for various environmental risk factors in Fiji,
adjusted for age and gender ..........ccoocevviiniiiinieiniee s 130
Prevalence odds ratios for various environmental risk factors in Samoa,
adjusted for age and gender ...........cocveviiniiniiinnie s 133
Prevalence odds ratios for various environmental risk factors in

Tokelau, adjusted for age and gender ..........cccooovevvvercieeveiieneereenen, 136
Environmental risk factors for all countries, adjusted for age, gender

AN COUNTIY c.vtiviiiiieierieereerteese e e esreeseeesteesseesseesseessesssesnsesnsesnsesssesneenns 141
Environmental risk factors for all countries: multivariate analysis. .... 144

Morbidity measures and medication use for enrolled participants at
baseline and for “completed” participants at baseline and at 12 months
OF fOLLOW-UP et 172

Acceptability of Management Plan at 12 months of follow-up .......... 174



Abbreviations

BHR
BMI
Cl
Canf1
Canf2
Feld 1
Derpl
Derf1
ECRHS
EQ
FEV,
FVC
GINA
GNP
HDM
IgE
ISAAC
OR
PEF
PEFR

POR

Bronchial hyperresponsiveness

Body Mass Index

Confidence Interval

Dog allergen

Dog allergen

Cat allergen

Dermatophagoides pteronyssinus allergen
Dermatophagoides farinae allergen
European Community Respiratory Health Survey
Environmental Questionnaire

Forced Expired Volume in 1 second
Forced Vital Capacity

Global Initiative for Asthma

Gross National Product

House Dust Mite

Immunoglobulin-E

International Study of Asthma and Allergies in Childhood

Odds Ratio
Peak Expiratory Flow
Peak Expiratory Flow Rate

Prevalence Odds Ratio

xi



