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ABSTRACT 

Introduction: New Zealand immunisation rates have improved steadily since the implementation of 

the National Immunisation Register (NIR) in 2005. However, differences in ethnicities still exist. 

Asians are known to have high immunisation uptake but little is known about the drivers of their 

health behaviours.  

Aims: To understand reasons for high immunisation rates among Asians, to review ethnic disparities 

in pertussis immunisation coverage and timeliness, and to investigate trends in pertussis-related 

hospitalisations.  

Methods: This thesis comprises three studies: two qualitative and one quantitative. The qualitative 

studies involved face-to-face interviews with Asian parents who had children less than five years old, 

and with practice nurses from practices with a high proportion of Asian patients. The quantitative 

study analysed data extracted from the National Health Index, the NIR, and the National Minimum 

Dataset to investigate rates of pertussis immunisation coverage and timeliness among different 

ethnic groups and deprivation quintiles. Trends in pertussis-related hospitalisations were also 

investigated. 

Findings: Reasons for high immunisation rates among Asians were found to be due to a 

combination of positive attitudes to immunisation arising from cultural attitudes of Asian parents, their 

trust in health professionals: being fully informed, facing minimal barriers, and having access to good 

immunisation services. Findings of both qualitative studies were similar, with practice nurses citing 

positive attitudes among Asian parents and being well-informed regarding immunisations. Positive 

attitudes among Asians were reflected in high immunisation uptake for the first dose of pertussis. 

Although other ethnicities reached similar coverage rates by the end of the pertussis immunisation 

series, timeliness of immunisations among Asians remained significantly higher at every dose 

compared to other ethnic groups. This correlated with the low pertussis-related hospitalisation 

observed among Asians.  

Conclusion: General practices can help facilitate high and timely immunisation levels. Practice 

protocols need to be appropriately shaped to support cultural practice such as distribution of 

immunisation-related information in multiple languages. Health professionals need to have current 

vaccinator training to alleviate parental concerns and encourage positive parental attitudes. Focus 

now needs to be on improving timeliness of immunisations and interventions such as pre-calls in 

general practices are important in improving timeliness of immunisation among other ethnic groups 

and therefore reduce the incidence of vaccine preventable diseases such as pertussis. Early 

enrolment of children in a general practice is also crucial to improve timeliness. 
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GLOSSARY 

This section provides an outline of the key concepts used throughout this thesis. These definitions 

are specifically used within the context of this study. 

Asian People originating from East and South of Afghanistan which includes 
Southeast Asia, South Asia and East Asia and excludes Central Asia, 
popularly known as the Middle East. 

Axiology The role of researcher values in the research process. 

Critical realism Existence of an external reality which may be approximated through 
sound research. 

Culture A social construct which includes language, religion, traditions and 
norms which may be passed down through the generations. 

Epistemology The scope of knowledge. 

Ethnicity A derivative of race and culture which encompasses both cultural 
background and racial heritage and even nationality. 

General Practice Medical practice which provides first-contact, comprehensive, 
continuing and coordinated care for all individuals with integration of 
biomedical, psychological and social aspects of health. 

Grand theory Highly abstract theory containing broad generalisations. 

Healthy migrant effect The apparent high status of health observed among immigrants. This 
“superior health status” wanes over time as the immigrant becomes 
assimilated into the host country. 

Herd immunity The protection of a population against a contagious disease due to a 
high proportion of individuals being immune to the disease (through 
immunisation) and limiting the transmission of that disease within the 
population 

Immunisation The process of inducing immunity to an infectious organism or agent 
in an individual or animal through vaccination. 

Immunisation Pre-call A reminder that a child’s immunisation is due sent to the parent or 
caregiver by their health care provider BEFORE the immunisation due 
date. 

Immunisation Recall A reminder is sent to the parents of caregiver by their health care 
provider AFTER they fail to show up for an immunisation event. 

Meshblock Geographical units defined by Statistics New Zealand consisting of 
approximately 87 people. 

Methodology Particular body of knowledge which uses a specific type of method. 
Generally contains the underlying assumptions and theories. 

Meta-theory The most global and abstract theory which may not be empirically 
testable but is fundamental in the structure of the theoretical 
framework. 

Micro-theory Theory which provides suggestions for practice. 

Middle-range Theory Testable and applicable theory. 

Missed opportunities Health providers not immunising children when they are age-
appropriate and present at health visits without any contraindications 
creates missed opportunities. 
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Normalisation process 
theory 

The process through which new practices become a routine part of 
life. 

Objectivism Meaning and reality exist apart from the knowledge seeker. 

Ontology The nature of reality. 

Post-positivism A theoretical stance which assumes an objective reality exists 
independent of the researcher’s knowledge and regardless of the 
researcher’s awareness of this reality. 

Race Groups of people who are genetically or biologically similar and share 
physical similarities such as skin colour, facial features and hair type 
common among geographically isolated populations. 

Social cognitive theory Adaptation of behaviours through cognition and social influences. 

Timeliness Immunisations which are administered no later than one month before 
or after the immunisation due date, except for the earliest 
immunisation which has a leeway of two weeks. 

Vaccination The injection of a killed microbe, its products or a synthetic substitute, 
treated to act as an antigen without inducing the disease in order to 
stimulate the immune system to produce antibodies against the 
microbe, thereby preventing disease. 
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CHAPTER 1. INTRODUCTION 

 

Figure 1.1: Outline of Chapter 1: Introduction 

1.1 Immunisation Coverage and Timeliness 

Immunisation is the process of inducing immunity through an infectious organism or agent in an 

individual or animal through vaccination. Vaccination is the injection of a killed microbe, its products, 

or a synthetic substitute, treated to act as an antigen without inducing the disease, in order to 

stimulate the immune system to produce antibodies against the microbe, thereby preventing or 

attenuating the disease.
1
  

Obtaining and maintaining high levels of vaccination coverage rates, together with timeliness of 

vaccine administration is crucial for immunisation to be an effective public health intervention. An 

upsurge in burden of disease for specific vaccine preventable disease (VPDs) is a globally observed 

trend when the associated childhood immunisation rate declines.
2
 This highlights the importance of 
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maintaining high immunisation coverage. Generally, immunisation rates are reported to national 

registries through primary health care (PHC) providers, which then are used to determine national 

coverage rates for countries.
3
 The purpose of measuring immunisation coverage is to determine the 

proportion of children who have been immunised and to identify those groups that may be at risk of 

being under-immunised.
4
 Furthermore, determining national immunisation rates enables evaluation 

of current immunisation strategies.
4
 High coverage levels are important for both individuals and 

communities, because high coverage is likely to reduce transmission of diseases within a population.  

An important aspect of immunisation is the concept of herd immunity. Herd immunity is the protection 

of a population against a contagious disease due to a high proportion of individuals being immune to 

the disease and limiting the transmission of disease within the population.
5
 The prospect of limiting 

transmission of disease is also linked to complete elimination of the disease. The protection passed 

on to unvaccinated individuals through herd immunity is the premise of many mass immunisation 

campaigns.
5
 In order for herd immunity to be effective, it is calculated that an approximate 95% of the 

population must be immunised (be immune to the disease).
6
 However, this proportion varies 

depending on the disease. 

At the national level, maintaining high coverage and administering immunisations on time is 

important because of exposure to and of people from other countries. Not only may temporary 

visitors and immigrants from other countries have the potential to pass VPDs which are endemic to 

their respective countries, but such populations may also be more susceptible to certain diseases 

which may be present in the country to which they immigrate or visit.
7
 The influence of immigration 

on incidence of congenital rubella syndrome (CRS) was investigated in a Spanish study.
7
 The aim of 

this study was to calculate incidence rates of CRS among immigrant women from 1997 to 2005.
7
 Six 

of the 13 reported cases were among immigrant mothers, three were among Spanish mothers and 

information of four mothers could not be obtained. Cumulative incidence rates for CRS cases for 

Spanish mothers was 0.09 per 100 000 live births which increased to 3.6 per 100 000 live births for 

foreign mothers.
7
 Another example was observed in the 2005 rubella outbreak in Madrid, Spain. Most 

affected people were unvaccinated, Spanish citizens originating from Latin America.
7
 The study 

demonstrates the influence immigration may have on disease outbreaks. If high immunisation 

coverage rates are not upheld, immigration and tourism can easily re-introduce diseases or start 

epidemics. 

In order to reap the full benefits of childhood immunisation, the administration of timely 

immunisations are essential,
8 9

 especially as most vaccines only provide complete protection upon 

the receipt of multiple doses.
10

 Delayed immunisation leaves a child vulnerable to diseases by being 

unprotected over a longer period of time. The community in which the unvaccinated child interacts is 

also at risk as the unimmunised impact on the vaccine’s effects of herd immunity. Delays are 

significantly associated with age, with timeliness being lower among older age groups.
11

 Delay in the 

primary series of vaccinations is a strong indicator of risk of not being up-to-date with 

immunisations.
12

 Research from New Zealand (NZ) has shown that delaying childhood 

immunisations may increase likelihood of hospitalisations for pertussis.
13

 This was demonstrated in 
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an unmatched case control study which showed that delay in any of three pertussis immunisations 

during an outbreak put a child at a four-fold increased risk of hospitalisation due to pertussis.
13 14

 

Furthermore, delay of the first vaccine is one of the most significant contributing factors to incomplete 

immunisation.
14

 Since diseases such as pertussis are most severe among young infants, the first 

immunisation must be administered on time in order to protect susceptible infants.
15

 

1.1.1 A Brief Overview of International Immunisation Patterns 

In the United States (US) childhood immunisation is compulsory to prevent 17 diseases
3
 and is a 

prerequisite for school entry.
16

 There are exemptions to this requirement based on medical, religious 

and philosophical grounds which vary by state,
16

 however one evaluation of school immunisation 

records show that although most children have the required immunisations for school entry, only 

66.9% had completed the full series of recommended immunisations.
12

 Possible reasons for this 

observation may be a reflection of parental attitudes to some extent. For example, parents may have 

chosen not to immunise their child if immunisation was not a legal requirement within their state of 

residence. Currently, rates of childhood immunisation for compulsory vaccinations are over 90% in 

America with the third dose of Diptheria, Tetanus, acellular Pertussis vaccine (DTaP) vaccine 

reaching 95%.
17

 A study comparing morbidity and mortality of VPDs in America showed reduction of 

more than 99% in reported cases of diphtheria, measles, polio and rubella in 2006 compared to 

before 1980, prior to the implementation of national vaccination recommendations.
3
 This shows the 

important impact achieving and maintaining high immunisation rates has on reducing morbidity and 

mortality rates of VPDs. However, this finding should be treated with caution as the authors did not 

adjust their results to account for population growth, immigration and socioeconomic determinants 

which may have changed between the time period before and after implementation of the national 

immunisation programme.  

One of the consequences of mandatory immunisation in the US means that while initial immunisation 

coverage is high, timeliness and completeness may not be.
18

 A study by Luman et al analysed the 

proportions of vaccines received at different time frames for 16211 children aged between 24 and 35 

months, using data gathered through the National Immunization Survey (NIS) in America.
18

 Only 9% 

of the particular cohort had received all recommended vaccines at the recommended ages.
18

 

Moreover, 55% of the children had not received all recommended immunisations by two years, 

indicating a concern regarding timeliness. Although immunisation coverage rates for two year olds 

are currently 90%,
17

 it does not provide an indication of timeliness. This is important because 

immunisation delay may lead to possible diseases outbreak and have negative implications on 

utilisation of other preventative health services.
18

 

Primary health care in Canada is quite similar to that in NZ.
19

 Routine childhood immunisations are 

provided free of charge in Canada
20

 and are not compulsory.
21

 Furthermore, recommended 

childhood immunisations may vary by province.
21

 World Health Organization (WHO) and United 

Nations International Children’s Emergency Fund (UNICEF) estimated coverage of third dose DTaP 

to be 80% in 2010.
17
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Childhood immunisations in Australia are free and optional. The vaccines included in the schedule 

are mainly similar to NZ except for the recommendation of Hepatitis B (Hep B) at birth and inclusion 

of chicken pox and Rotavirus vaccines in the national immunisation schedule.
22

 In Australia the first 

vaccine is given at birth and then the Diptheria, Tetanus and Pertussis (DTP) vaccine series start at 

two months of age. Immunisation coverage rates for Australia are high with 92.8% of children fully 

immunised at two years of age in 2011.
23

 Immunisation rates are determined through a national 

database, the Australian Childhood Immunisation Register, which was established in 1996 and 

records immunisation details for all Australian children under seven years.
24

 The Australian 

government provides payments to parents and health providers for notification to the database.
24

 

These government payments may provide incentive to achieve and maintain high immunisation 

coverage rates. 

The United Kingdom (UK) had high rates of childhood immunisations until the publication of the 

Wakefield report in 1998.
25

 This report hypothesised a link between the measles, mumps and rubella 

(MMR) vaccine and autism.
26

 This had a significant impact on parents’ attitudes towards the MMR 

vaccine worldwide, but the effects were especially noticeable in the UK. A qualitative study was 

carried out in England in 2001 to compare differences in attitudes between parents who had 

immunised their children with the MMR and those who had not.
27

 The study highlighted that even 

parents who had chosen to immunise their children were concerned about the MMR vaccine. The 

research indicates the influence that the Wakefield report had over parents, despite other studies 

having shown no direct links between the vaccine and autism.
28-30

 Although immunisation rates were 

generally good in the UK, the debate caused a decline in rates which only began to improve after 

2004.
25

 The improvement in immunisation coverage was attributed to a subsequent response to 

measles outbreaks which had resulted from the low immunisation rates.
25

 

Achieving high childhood immunisation coverage poses a greater challenge in developing countries. 

Preventative health care services are limited and under-utilised in these countries.
31

 In addition, 

maintaining a uniform health service such as childhood immunisation may be problematic if there are 

insufficient resources to invest in an efficient immunisation delivery service.
32

 An example of this is 

seen in India, which often reports low immunisation rates.
32

 Furthermore there are differences in 

coverage levels between states and between those with different socioeconomic backgrounds.
32

 The 

2010 coverage rate for the third dose of DTP was 70% in India.
17

 A study in India analysed the 

available national data on immunisation to understand why coverage levels are low and the reason 

behind differences in rural and urban areas.
33

 Community level variables which influence 

immunisation rates were found to be availability of health facilities, accessibility, education and 

communication. These also explain differences between states in India. The latest statistics on 

immunisation coverage in India for the third dose of DTP is available from 2008 and estimates 

coverage to be at 72%.
34

 

Most countries in Asia have unreliable data due to erratic reporting and monitoring of childhood 

immunisations. The Chinese immunisation schedule consists of the same vaccination as the NZ 

schedule with the addition of the Japanese encephalitis vaccine and vaccination against yellow 
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fever.
34

 In China, the last national immunisation survey was conducted in 2007 according to WHO.
34

 

According to this report 91% of Chinese children had received three doses of the DTP vaccine. 

There are studies from China which provide immunisation records for various provinces. For 

instance, a review paper from 2012 provided differences in immunisation uptake between rural and 

urban provinces in China.
35

 This review highlighted that the Pearl River Delta region in the 

Guangdong Province had an estimated overall immunisation rate of less than 60%. The same review 

then emphasised the difference between provinces in China stating that the estimated rate of 

immunisation completion in Guigang City in Guangxi was less than 20%.
35

 A study was done in the 

Gansu province of China to assess immunisation rates among children who were born in 2007 and 

determinants of immunisation.
36

 The study interviewed parents to collect information on their child’s 

immunisation status and their knowledge on immunisations offered in China. The study found that 

86% of the participants reported their children were fully immunised at 12 months of age. The official 

country estimate for the third dose of DTP in China was 99%  in 2014.
34

  

A study to explore determinants of childhood immunisation was undertaken in the Philippines in 

2003.
37

 This study used data from the Philippines Demographic Health Survey to identify risk factors 

for incomplete and non-immunisation. According to the data 79% of children were immunised for all 

three doses of the DTP vaccine. The study also found that maternal education and attendance at 

antenatal classes were linked to immunisations. Mothers with less education and uptake of less than 

four antenatal classes were less likely to have completely immunised children.
37

 The World Health 

Organization also reported vaccination rates for the third DTP dose to be at 79% in 2014.
34

 

Official immunisation coverage rates can be accessed through the WHO website for countries in the 

Asian region.
34

 Taiwan, and South and North Korea do not appear in the database. Pakistan had the 

lowest immunisation coverage for the third DTP dose at 70% according to the database however did 

not have any pertussis cases. Thailand, Japan Cambodia, Mongolia, and Sri Lanka all reported 

having 99% immunisation coverage for the third dose of DTP. India had the highest number of 

reported pertussis cases at 46,706 and had 83% of children immunised for three doses of DTP. 

Interestingly, Japan had reported coverage of more than 100% for the third DTP dose; however this 

was reduced to 99% by the WHO to reflect a statistically accurate rate. Singapore had no recorded 

data and the latest official data was from 2012. While these figures appear as official statistics from 

the respective countries in the WHO database, it is unclear how these rates are determined by the 

countries. As most countries in the Asian region are developing, a consistent and reliable tool to 

monitor immunisation coverage may be missing. Such a tool may be useful in providing accurate and 

current immunisation rates for the country. Therefore, the estimates provided by the database may 

need to be treated with caution. 

1.1.2 Immunisation in New Zealand 

Childhood immunisation is a free health service in NZ and is largely provided through PHC, in the 

majority of cases via general practices. 
38

 Vaccines contained in the NZ immunisation schedule in 

2011 provide protection against pertussis, tetanus, poliomyelitis, diphtheria, pneumococcal disease, 

measles, mumps, rubella, hepatitis B and Haemophilus influenzae type b. Children are scheduled to 
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receive immunisations at six weeks, three, five and 15 months, four years and 11 years of age.
38

 In 

2009, the Human Papillmavirus (HPV) vaccine for girls was added to the schedule and is 

administered over a course of six months in three doses from the age of 12 years. Only 

immunisations covered in the schedule are free, therefore this thesis has excluded studies 

concerned with vaccinations against diseases such as chickenpox, meningococcal B, tuberculosis, 

influenza and Hepatitis A. Some immunisations excluded from the national immunisation schedule 

are provided free for eligible individuals. For example, the influenza vaccine is free for individuals 

over 65 years of age, those with long term health conditions and pregnant women.
39

 
4
 In addition, the 

Bacillus Calmette-Guérin (BCG) vaccine is free for population who are at high risk of tuberculosis, 

which is important for the NZ Asian population.
1
 The 2011 immunisation schedule is considered for 

this thesis as this schedule correlates with the data analysis contained within the thesis (Appendix A). 

New Zealand lags behind the international 95% coverage target, set by WHO, with national 

immunisation coverage reaching 89% in June, 2011 at the start of the thesis.
4
 Therefore, 

approximately 8000 children were not fully immunised by two years of age. The available data at 

milestone ages of six, 12, 18, 24 months showed that compliance was highest at 12 months of age, 

with 89% of eligible children being fully immunised at this age.
4
 The Ministry of Health (MoH) aimed 

to reach the 95% target for childhood immunisation by July, 2012. Increased immunisation coverage 

was one of the six health targets set by the MoH in 2009.
40

  

Currently, immunisation rates are 93% for children aged 24 months over a 12 month reporting 

period.
41

 Although the 95% target has not yet been met, there has been a four percent rise in overall 

immunisation coverage. Furthermore, changes were made in July, 2014 to the NZ immunisation 

schedule. These changes saw the inclusion of the Rotavirus vaccine at six weeks, three and five 

months of age for children.
42

  The current national immunisation schedule can be found in Appendix 

B. 

In NZ, vaccine safety has to meet MedSafe standards.
43

 Vaccines are routinely monitored following 

their introduction to NZ schedules. Furthermore, any clinically significant reactions following a 

vaccination is reported to the Centre for Adverse Reactions Monitoring (CARM) at Otago 

University.
43

 The regulations and protocols in NZ for ensuring vaccine safety are of exceptional 

standard. New Zealand has demonstrated some improvements in immunisation coverage rates over 

the past few years and has implemented strategies such as the National Immunisation Register 

(NIR) to track coverage rates.
44

 The NIR is a computerised system which is accessible by health 

professionals and holds information on children’s immunisation status.
44

 Despite the increasing 

immunisation rates, inequalities between various ethnicities for vaccination coverage are present. 

This prompts a review of strategies and an overview of barriers to immunisation among different 

ethnic groups. 

1.2 Rationale 

Review of NZ childhood immunisation coverage rates suggests that while good progress has been 

made, considerable effort is still needed in order to reach the national target of 95% coverage. At the 
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start of the thesis, Asians and Pacific People were reported to have the highest coverage rates in 

NZ.
41

 

There are two important reasons for focusing on Asian populations. Firstly it is possible that 

quantitatively larger numbers in some Asian groups mask lower immunisation rates in others, and 

without finer analysis subgroup coverage is unknown. Secondly the reasons behind high rates in 

some Asian groups will be useful to determine, to support strategies for other ethnic groups. 

Several studies have been carried out which focus on barriers to immunisation rates and reasons 

underlying low immunisation coverage.
12 45

 However, no study in NZ has investigated reasons for 

high immunisation rates. The first section of this thesis (Phase 1) reports exploratory qualitative 

studies conducted to investigate the reasons for the high immunisation rates among Asians. 

As discussed previously, definition of the Asian population is a complex task. New Zealand Asians 

encompass various sub-groups which may mask true coverage rates of immunisation of each 

distinctive sub group. The thesis also looks at coverage rates from the NIR database to establish 

accurate coverage rates for the diverse sub-groups (Phase 2). This helps identify whether there are 

any vulnerable groups within the Asian ethnic group who have low immunisation rates. Asian health 

remains an under-researched area in NZ and this study can help shed some light on this particular 

group’s health-seeking behaviours. This thesis will discuss overall immunisation coverage rates 

between 2007 and 2011 as this is the period from which the NIR data is provided. 

Pertussis is an endemic disease which may occur year around, along with epidemics ensuing every 

three or four years.
46

 Given the seriousness of the disease, it is important to control pertussis through 

timely immunisations and maintenance of high immunisation coverage rates. It is presumed that the 

Asian ethnic group will have low incidences of the disease, as immunisation coverage is high among 

this group. 

1.3 Research Questions 

1. What are the general attitudes of Asian parents in Auckland towards childhood 

immunisations? 

2. In terms of immunisation coverage and timeliness, is there variation between the NZ Asian 

sub-groups? 

3. What is the association between the burden of pertussis and immunisation timeliness and 

coverage rates among NZ Asians? 

1.4 Hypotheses 

1. The interviewed Asian parents in Auckland are likely to have positive attitudes towards 

childhood immunisations in general. 

2. There will be significant variation between different Asian sub-groups for immunisation 

coverage and timeliness for the three pertussis vaccinations. 
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3. The diverse Asian sub-groups in NZ will have varying levels of burden of pertussis as 

measured by hospitalisation for children up to the age of two years. High immunisation 

coverage rates in Asian sub-groups will be reflected in low pertussis hospitalisation rates. 

1.5 Aims 

This thesis aims to: 

 Explain the main reasons for high immunisation coverage in the NZ Asian population. 

 Review immunisation coverage rates and timeliness in children up to two years of age for 

various Asian sub-populations in NZ. 

 Investigate the possible association between immunisation coverage and timeliness and 

rates of pertussis hospitalisations in NZ. 

 Help identify vulnerable sub-groups within the Asian population who are at higher risk of 

contracting pertussis and less likely to be fully immunised on time.  

1.6 Objectives 

1. To understand attitudes towards childhood immunisation of diverse Asian sub-populations in 

Auckland and how these may contribute to high immunisation coverage through a qualitative 

study. 

2. To explore perspectives of general practice nurses (PNs) on immunisation-seeking 

behaviours of Asians in Auckland. 

3. To describe in detail the coverage and timeliness of childhood immunisation (up to the age of 

two years) among the different sub-populations within the NZ Asian communities through the 

use of the national dataset.  

4. To explore and describe rates of pertussis-related hospitalisations in different ethnic groups 

through the use of the national minimum dataset. 

5. To investigate the relationship between immunisation coverage and timeliness in different 

ethnic groups through the use of National Immunisation Register dataset. 

6. To investigate whether there are differences between the diverse NZ Asian sub-groups and 

whether there are any vulnerable sub-groups with lower rates which are masked by inclusion 

with the other sub-groups with high levels of immunisation coverage and low incidence of 

pertussis.  

1.7 Overall Structure of the Thesis 

The thesis starts by providing an overview of immunisation services and trends in NZ. The thesis 

rationale and objectives are explained in the introductory chapter. Following Chapter 1, the structure 

of the thesis is as follows: 

 Chapter 2 is part of the literature review which discusses factors which have an impact on 

immunisation rates both in NZ and in other countries. 
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 Chapter 3 discusses literature surrounding pertussis epidemiology and measures in place to 

control pertussis epidemics. 

 Chapter 4 defines the Asian population in global terms, and within the NZ context. A thesis-

specific definition for Asian is also provided within this chapter. 

 Chapter 5 is a systematic review of pertussis and immunisation uptake within the Asian 

population  

 Chapter 6 provides the theoretical framework for the thesis on which the studies within this 

thesis was based. 

 Chapter 7 presents the methods, findings and discussion of the first qualitative study 

undertaken for this thesis, conducted with Asian parents. This study explored the general 

views of Asian parents regarding childhood immunisations. 

 Chapter 8 presents the methods and findings of the second qualitative study, which was 

conducted on practice nurses. This qualitative study explored views of practice nurses 

regarding general childhood immunisations among Asian parents. 

 Chapter 9 discusses the methods and results of the quantitative study for this thesis. 

 Chapter 10 provides an overarching discussion of the findings of all three studies. Links 

between the findings of the studies and literature are discussed, along with 

recommendations for further research. 

Figure 1.2 presents the structure of the studies included in the thesis. 

 

Figure 1.2: Overall structure of thesis 

Phase 1  
Attitudes 

• Exploratory Qualitative Analysis 

• Semi-structured interviews of a diverse groups of Asian parents/caregivers and practice 
nurses. These studies explored general views around childhood immunisations. 

Phase 2 
Immunisation 
coverage and 

timeliness 

• Describing pertussis immunisation coverage and timeliness among the New Zealand Asian 
sub-populations. 

• The NIR dataset will be used 

Phase 3 
Burden of 
Disease 

• Describe the burden of pertussis in the Asian communities using the hospitalisation dataset. 

• Compare Asian burden of disease against other ethnicities 

Phase 4 
The Link 

• Explore the assosciation between the explantory variables and pertussis coverage, timeliness 
and burden of disease 
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1.8 Chapter Summary 

Chapter 1 has highlighted important reasons for achieving and maintaining high immunisation 

coverage rates. In addition, the administration of timely immunisations is equally imperative. The 

chapter explains the research questions for the thesis and why the focus has been placed on 

immunisation among the Asian population in NZ. 
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CHAPTER 2. FACTORS INFLUENCING IMMUNISATION 
RATES 

 

Figure 2.1: Outline of Chapter 2 – factors influencing immunisation rates 

2.1 Chapter Aims 

Chapter 2 introduces factors that can have an impact on immunisation rates. This section outlines 

both positive and negative factors contributing to the uptake and timeliness of childhood 

immunisations in NZ and internationally. 

2.2 Race, Culture and Ethnicity 

Although the terms race, ethnicity and culture are sometimes used synonymously, these concepts 

are different.
47

 Common ground definitions of these three categories have been established in the 

literature which is used in this thesis. Despite arguments on the validity of the definition of race,
48
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thesis accepts the definition that race refers to groups of people who are genetically or biologically 

similar and share physical similarities such as skin colour, facial features and hair type common 

among geographically isolated populations.
47 49

 Culture is a social construct which includes language, 

religion, traditions and norms which may be passed down through the generations.
49

 Ethnicity is 

understood to be a derivative of race and culture. Ethnicity encompasses both cultural background 

and racial heritage and even nationality.
49

 Culture and ethnicity are of particular interest for this 

thesis, as the study proposes to look at health seeking behaviour which is more likely to be impacted 

upon by culture and ethnicity. 

Significant ethnic disparities in immunisation coverage existed in NZ in 2010. Ethnicity and culture 

are also interlinked with parental attitudes and therefore there may be some overlap between 

parental attitudes and culture. The “other” ethnicity have the lowest coverage rate, 84%, at 24 

months in NZ.
4
 The “other” ethnic group is a broad category which comprised of mainly immigrant 

children and ethnic groups which do not fit the Māori, Asian, New Zealand European, and Pacific 

groups. Some NZ-based studies have shown that coverage and timeliness for both Māori and Pacific 

ethnicities are poor due to reasons such as lower socioeconomic status.
50-52

 The studies identified a 

number of strategies such as immunisation promotion in the Pacific community and expansion of 

specific outreach services for Pacific people including both immunisation facilitation and community-

based vaccination.
51

 Following this, improvement in coverage rates was observed among the Pacific 

ethnic group which is now 96.4%; higher than the national average.
53

  

Differences arising from ethnicity and culture are also observed internationally.
54 55

 A qualitative study 

assessed attitudes towards immunisation of 28 First Nations mothers in Ontario, Canada.
54

 First 

Nations people in Canada are often disadvantaged and have lower incomes which affects 

immunisation status and immunisation coverage for first nations in Ontario was 59% in 1997.
54

 The 

study explored parental belief about childhood immunisation and factors affecting immunisation. First 

nation mothers reported generally positive attitudes towards vaccinations because they had had 

more first-hand experience of VPDs. Although First Nations mothers expressed positive attitudes 

towards immunisations, their immunisation coverage rates were low. This suggests other influences 

such as historical disadvantage may also have an impact on coverage rates for this particular ethnic 

group in Canada.
54

 This is comparable to lower rates of immunisation coverage among the Māori 

population seen in NZ historically.
4
 

Race, ethnicity and culture influence attitudes which in turn impact immunisation-related decisions. 

This was seen in an American survey
55

 which aimed to understand differences in attitudes between 

non-Hispanic black and Hispanic parents with non-Hispanic white parents. The study was conducted 

in two phases. The first phase was carried out to identify parents with a high level of concern. The 

second phase was a follow up which further explored racial differences.
55

 Of particular relevance to 

this thesis is the second phase which reported a significant difference in attitudes, with black parents 

raising more concerns than white parents. In addition, black parents had a greater desire to 

understand ingredients in vaccines, suggesting suspicion around vaccine safety. The authors 

believed this issue may be due to fear of experimentation arising from past experiences of racism.
55
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There were some study limitations, such as nonresponse bias and low response rate, which limits 

the potential to generalise and establish trends from this study.
55

 However, since ethnic differences 

have been seen in other countries as well,
56 57

 the association is likely to be valid. 

A Japanese report indicated that fear of adverse events following immunisations (AEFI) is greater 

than severity of contracting VPDs among this population.
56

 This is another example of cultural 

influence on immunisation uptake. Japan suspended use of DTP due to low incidence of pertussis in 

early 1970s. This consequentially led to nationwide pertussis epidemics. This emphasises the 

importance of DTP administration. Immunisation against pertussis was re-introduced after the 

epidemics. There may be lack of societal fear regarding VPDs which causes people to focus on AEFI 

instead. The report showed clinical side-effects were given more importance in Japan, and it was 

only after first-hand experience of the disease that importance of immunisations was realised.
56

  

Traditional healers play a big role as primary health care providers in Haiti.
58

 A study investigated 

whether there is a relationship between use of traditional healers and immunisation. Questionnaires 

were administered to mothers and vaccination records were validated through childhood vaccination 

cards.
58

 The study had a 96% response rate and a logistic regression model was used to analyse 

results. It was found that use of traditional healing services was inversely proportional to childhood 

immunisation. Mothers who frequently used services of traditional healers were 62% less likely to 

have completely vaccinated children compared to mothers who never used traditional healing.
58

 The 

association persisted after being controlled for other independent variables such as age, education, 

religion and distance from health care, suggesting existence of a strong association between 

traditional healing and immunisation status.  

Religious affiliations also decreased the odds of complete immunisations. Religion by definition is 

different to culture but may potentially have the same impact upon immunisation. The association 

between full immunisation and religious background was investigated in Nigeria.
57

 The health care 

system is multidimensional and constitutes orthodox as well as traditional medicine. The study 

focused specifically on association between religion and immunisation status and involved face to 

face interviews with participants while immunisation data were collected from vaccination cards or 

participant recall.
57

 Results showed that non-immunisation and partial immunisation was significantly 

higher among women with low or no education and those with religious affiliations. Upon controlling 

for education, a significant difference was still observed between religion and immunisation status.
57

 

This indicates that religion may have some influence on immunisation status.
57

 However the author 

emphasises that Islamic laws may discriminate against women in accessing education.
57

 Therefore it 

is plausible that education rather than religion is the main underlying factor associated with 

immunisation status in this instance.  

The discussed studies outline the impact culture and ethnicity has on childhood immunisation. 

Culture and ethnicity potentially impact on immunisation status positively (through creating positive 

attitudes towards immunisation
54

) or negatively (where some cultural practices may hinder 

immunisation coverage
57 58

 or certain ethnic groups may be disadvantaged
54 55

). It is these 
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differences in cultural practices and ethnic groups which create varying coverage rates between 

ethnicities. 

2.3 Equity 

Inequities are a major barrier to complete and to timely immunisations both globally and in NZ. This 

section discusses inequities in NZ in relation to socio-economic deprivation, parental education and 

access to health care. 

2.3.1 Demographics and Socioeconomic Status 

Socioeconomic status and demographic patterns are associated with immunisation status. Children 

from a higher socioeconomic background are more likely to be immunised than children from lower 

socioeconomic backgrounds.
12

  

An American study analysed immunisation records available through public schools in the state of 

Virginia, where immunisation is mandatory for school entry.
12

 The study showed that there was a 

statistically significant difference between various socioeconomic groups.
12

 A greater proportion of 

children in high socioeconomic groups were immunised in comparison to children from medium and 

low socioeconomic groups.
12

 Ninety percent of children in the high socioeconomic group were 

immunised with a second dose of MMR, in comparison to 80% of children in the low socioeconomic 

group for the same vaccine. The same trend was observed for timeliness, where 42% of suburban 

children in low socioeconomic areas were immunised on time compared to 44% and 45.3% of 

children immunised on time from medium and high socioeconomic backgrounds respectively. This 

pattern was also seen among urban children.
12

  

Similar results are observed in developing countries. Forty interviews were conducted with mothers 

of children less than five years of age in Gabon. Mothers generally displayed positive attitudes 

towards immunisations and did not raise concerns regarding vaccine safety or side effects. Mothers 

explained that lack of financial resources was the primary hindrance in acquiring childhood 

immunisation.
59

 Although immunisations are free for children up until one year of age, related costs 

such as transport pose a problem for mothers.
12

 Poorer socioeconomic background meant that there 

are other urgent commitments to deal with and parents could not afford to take time off work.
59

 

A study from India confirmed the association between socioeconomic status and immunisation 

coverage through analysis of 1279 immunisation records.
32

 The main focus of the study was to 

identify vulnerable groups with poor access and the reasons behind it.
32

 Logistic regression was 

performed on the data and differences in socioeconomic status were found to be statistically 

significant. Full immunisation coverage for children from low socioeconomic backgrounds was 13.6% 

lower than the state average. In contrast, coverage for children from high socioeconomic 

backgrounds was 20.6% higher than the state average and therefore 34.2% higher than children 

from low socioeconomic groups.
32

 These studies show that socioeconomic status is hugely influential 

in determining immunisation status for children and strategies may need to be employed to target low 

socioeconomic groups in order to improve coverage rates and timeliness. While the study discussed 
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here is from a developing country, such barriers to immunisation are also faced in developed 

countries.
60 61

 

Furthermore, demographics such as family size also have an impact on vaccination status of 

children. Analysis of the American NIS data revealed that immunisation status was associated with 

number of children per family.
62

 Having two to three children increased likeliness of non-vaccination 

by 20% compared to having one child. This figure rose to 40% for mothers with four or more children. 

Mothers caring for more than one child may face difficulty in taking care of multiple children in a 

health care setting which is a barrier for timely immunisation. Comparable results were found in a 

cross sectional Greek study
63

 which showed that children with more siblings were significantly more 

likely to be unimmunised or under-immunised. Results indicated that households with three children 

were 26% lower and those with more than three children were 38% lower for complete and age 

appropriate vaccinations when compared with single child households.
63

 

2.3.2 Education 

Maternal education level can be a significant factor in determining immunisation status of their 

children. Lack of education may mean that mothers are unaware of vaccination timings, importance 

of timeliness and where to look for health services and information.
62

 Furthermore, lack of knowledge 

may mean that mothers are unable to understand the provided information or to be able to look up 

further information.
55

 The results of an American study which was part of the NIS showed the 

influence of maternal education on immunisation status of children.
62

 Multiple logistic regression 

found that the factor most strongly associated with under-vaccination of children was level of 

education.
62

 Mothers with high school level education or less were at higher risk of not having their 

children completely immunised, compared to mothers with higher education according to the study.
62

 

Since mothers are generally the primary caregivers of children, they are highly influential regarding 

immunisation-related decisions. Therefore, special focus must be placed on addressing maternal 

concerns especially for mothers who may not be highly educated.
62

 

A Chinese study confirmed these findings.
45

 The study compared trends over three years from data 

available through the national database. It found that the two most significant factors to affect uptake 

of immunisations were maternal education and cost of immunisation.
45

 Furthermore, a questionnaire 

based study in the Philippines investigated determinants that influence use of maternal and child 

health services.
64

 Findings showed that higher parental education status, especially among mothers, 

was significantly associated with increased use of maternal and child health services particularly 

childhood immunisation.
64

 All three studies show maternal education to be an important predictor of 

childhood immunisation status. Women with higher education levels may be better able to 

understand immunisation-related information, have the ability to make well informed choices and 

have greater power over their circumstances leading to increased utilisation of preventative health 

services such as immunisation.
62 64
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2.3.3 Accessibility 

Another impediment faced by most parents and caregivers is access to preventative services. In the 

previously discussed Philippines study, findings indicated that ease of accessibility was significantly 

associated with immunisation status. The closer the health facilities were situated to participants’ 

homes, the more likely they were to have their children immunised.
64

 The study also highlighted 

access hours of health clinics to be inconvenient as they are only open during parents’ and 

caregivers’ working hours, meaning parents would have to take time away from work in order to get 

their children immunised.
64

 In NZ there is a well-established outreach immunisation service (OIS) 

which involves immunisation of children who are overdue in their homes. Although this has taken the 

problem of accessibility out of the equation and helped improve coverage rates,
65

 it does not improve 

timeliness of immunisations.  

2.4 Structural Determinants in General Practice 

Structural determinants in general practice also impact upon immunisation coverage rates.
65-67

 There 

may be issues with recall systems management, practice management systems (PMS), staffing and 

vaccine cold chain maintenance in general practice.
68

 

2.4.1 Practice Management Systems 

Recall and prompt systems are helpful in maintaining high coverage as they enable the generation of 

reminders. Reminders are sent out to parents before immunisations are due and recalls are sent for 

children who are delayed.
67

 Even though childhood immunisation is a free service in NZ, general 

practitioners (GP) are subsidised for the cost of actual immunisation and cost of delivery of the 

vaccine however this may not be sufficient to cover costs of the immunisation event.
69

 This means 

initial and associated cost of recall systems have to be met by GPs. Some practices may not be able 

to afford to out in extra effort to maintain a reliable recall systems resulting in poor immunisation 

uptakes.
65

 Furthermore, training of staff for usage of the system involves additional cost. In order for 

a PMS to be effective, participation of all immunisation providers is required in order to record 

accurate immunisation details.
67

 A NZ study investigated the impact of structural issues in general 

practice on childhood immunisation and it found that differences in PMS were an influential factor on 

immunisation uptake.
70

 Practices (89) which used the PMS, “MedTech 32”, were more likely to have 

higher immunisation coverage than practices (28) using an alternative PMS. In addition, the study 

highlighted that although the PMS is designed to reduce inaccuracies and increase efficiency, the 

ability to modify some of its functions may lead to inaccurate data recording and therefore 

overestimation or underestimation of coverage rates.
70

 

2.4.2 Missed Opportunities 

Health providers not immunising children when they are eligible for immunisations and present at 

health visits without any contraindications creates missed opportunities (MO).
71

 One example is the 

opportunistic vaccination of a younger sibling when an older child is visiting a health provider for a 

separate purpose.
61

 Failure to immunise children at sick visits contributes to delays and poor 
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coverage.
72

 A NZ study described the occurrence of MOs at a general practice level, and how these 

events contribute to incomplete immunisation rates.
71

 Patient record audits were performed on 655 

children from 62 different general practices in Auckland, NZ in 2005. Medical notes of children were 

retrospectively audited and MOs of immunisations were noted along with any contraindications and 

diagnosis.
71

 Analyses of the audited data showed that 6% of all visits made by children resulted in 

MOs. Missed opportunities were recorded in 60 out of the 62 practices participating in the study. 

Most MOs occurred during acute visits to family physicians. Of all MOs, only 5% were true 

contraindications such as fever exceeding 38°C.
71

 Children with a recorded MO were three times 

more likely to be incompletely immunised than children without MOs. These results are broadly 

consistent with an American study examining MOs from birth to three years of age among 515 pre-

school children.
73

 The rate of MOs in this study was 82%, which equated to 7.2 MOs per child. 

Although most MOs occurred at acute visits, contraindications to immunisations were often 

incorrectly identified.
73

 Health providers may have reservations about engaging in opportunistic 

vaccinations, as they may believe that this may decrease general visits of well children. These 

results show a need for proper vaccinator training in order for immunisation providers to be fully 

aware of true contraindications and therefore help in decreasing MOs at primary care level.
71 73

 

These studies also highlight the difficulties MOs poses on achieving high immunisation rates. 

Employing strategies to reduce MOs is difficult, according to an American study.
74

 A randomised 

control trial of two interventions was employed in a paediatric clinic and a neighbourhood health clinic 

to see if there was a reduction in MOs and increase in immunisation rates. The first intervention was 

known as the ‘no MOs intervention’ and required the office nurse to screen children for immunisation 

status at all visits, attach a immunisation reminder card to their medical chart and follow up to get 

providers to vaccinate eligible children.
74

 The second intervention involved a change in practice 

guidelines which eliminated the need for a legal guardian’s signature in order to immunise a child. 

Neither of the two interventions produced a statistically significant difference between the intervention 

and control groups.
74

 The authors suggested that the failure of proper implementation of the 

intervention such as attachment of reminder cards. This suggests that it was not necessarily the 

intervention that was unsuccessful, rather the implementation that needed to be improved. 

Successful implementation of strategies to overcome MOs is heavily reliant on PHC professionals.  

The discussed studies have highlighted the impact of MOs on immunisation rates and the need to 

utilise such opportunities to increase immunisation uptake. However, the feasibility of implementing 

strategies in busy PHC settings is an area which warrants further investigation. 

2.4.3 Coverage and Timeliness Estimates 

Data recording quality needs to be of high standard in order to estimate true immunisation coverage 

rates. A NZ study sought to understand whether improvements in electronic recording of children’s 

immunisation details in PHC have improved immunisation outcomes.
75

 The study audited 

immunisation data of children between the ages of six weeks and two years from a random sample 

of 124 PHC practices in the Auckland and Midland regions. The components needed to determine 

coverage and timeliness were unique health identifier, date of enrolment, date of birth, vaccines 
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administered and date of administration. However, there were problems with accuracy regarding 

timeliness because the PMS reported whether or not a vaccine had been given, without a specific 

date of receipt.
75

 Therefore the PMS was only useful for determining coverage rather than timeliness. 

The study highlighted a number of issues regarding unreliability of dates on PMS due to erroneous 

data entries. For instance, dates for vaccine administration were in some cases the date of data entry 

meaning subsequent vaccine dates were the same as earlier vaccines.
75

 Further difficulties included 

inconsistent dates of recall, unstable PMS systems which were susceptible to losing data, 

inconsistent data recording, technically inexperienced staff and the presence of duplicate identifiers 

in some PMS leading to overestimation of rates.
75

 A strategy to overcome such issues is to use a 

combination of the when the third vaccination would be given and the receipt of the correct dose and 

date.
75

 This strategy assumes that if a third dose is recorded as being given on a PMS, then the 

previous doses would have been administered. The correct dose and date assumption only uses 

those vaccinations with a proper record of receipt date to establish coverage rates. Such an 

approach would estimate true timeliness would be somewhere between the third dose assumption 

and correct dose and date assumption.
75

 

2.5 Information and Misinformation 

An additional barrier in achieving high immunisation rates is misinformation and lack of knowledge. 

Findings of an American quantitative study conducted in Colorado between 1991 and 1992 explained 

the association between timeliness and lack of knowledge.
76

 Inadequate knowledge of parents was 

found to be an issue, with over 70% of participants unaware of the correct age of immunisation for 

MMR. This is an issue for both health professionals and also parents and caregivers. Parents should 

be informed on the type, incidence and risk of the VPD. There should also be information available 

on the type of vaccine being used, benefits of administering the vaccine, possible side effects and 

any rare but serious adverse events.
77

 Other aspects of information include the role of vaccines in 

developing the child’s immunity and the number of follow up doses required for full protection against 

the disease. These are major components of immunisation-related information that should be readily 

available for parents. Furthermore, health professionals themselves should be well informed in these 

aspects to capably answer any parental questions and counteract misinformation and alleviate 

concerns.
77

 Although verbal information through health professionals is most successful in answering 

parents’ concerns, it may to some extent be ineffective, as not all information will be retained.
77

 The 

following sections explain possible avenues through which misinformation arises, and strategies that 

can be employed to overcome this barrier. 

2.5.1 Media Influence 

The media is a major source of information and can have a huge influence on people’s 

perspectives.
78

 Anti-immunisation messages can be dispersed rapidly and start to erode public 

confidence in vaccination.
78

 Immunisation arguments published in four major newspapers between 

2002 and 2007 were reviewed for errors of fact and errors of logic in NZ.
78

 Errors of fact can be 

categorised into three categories:  
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1. Erroneous statement which is completely false 

2. Error of omission which chooses to present partial information and  

3. Errors of commission where information is exaggerated to support a claim.
78

  

Twenty one per-cent of the 360 reviewed articles contained errors of fact regarding vaccine safety or 

efficacy. Errors of logic arise when there is a flaw in the reasoning of the argument. Results showed 

that errors of logic were generally used by immunisation opponents, although supporters sometimes 

also used errors of logic in arguments which over-stated the safety of vaccines.
78

 The study 

recommended that health providers have a good understanding of media and its representation of 

immunisation, in order to effectively counteract misinformation and parental concerns.
78

 

A qualitative study from Australia shows how media can influence decisions to immunise.
79

 The study 

conducted six focus groups in Sydney among 37 middle-class women, who were shown one positive 

and two negative immunisation-related videos. Participants expressed shock at the negativity relayed 

in the videos but were quick to restore their trust and support for immunisations once they were 

reassured by the message portrayed through the positive video. In addition, the study highlighted the 

importance of a health professional’s role in ensuring trust in vaccines is maintained while providing 

comprehensive information on risks and benefits of immunisation. One source of media parents are 

heavily reliant on for information is the Internet.
80

 The Internet has numerous anti-vaccination web 

sites which become a source of misinformation. Furthermore, sources which create misinformation 

often undermine and challenge information that is provided by health professional. This in turn can 

create mistrust between patients and health providers and further hinder immunisation uptake.
80

 

2.5.2 Provider Knowledge 

Incomplete health provider knowledge, such as incorrect knowledge of contraindications, can impede 

achieving high immunisation coverage as children may be refused immunisation, causing needless 

delays.
61

 Moreover, health professionals are relied on by parents and caregivers for information and 

support regarding immunisation.
80

 Well trained health professionals can help counter misinformation 

and restore parents and caregivers’ trust in vaccines.
50

 

A NZ study aimed to understand practice nurses’ (PN) views on immunisations and identify their 

educational needs and preferences for information.
50

 The study conducted a structured interview 

using a computer assisted telephone survey with 150 PNs throughout NZ. Nurses with current 

vaccinator training were significantly more likely to provide correct responses than nurses who were 

not trained or had attended the course more than two years previous to being interviewed. 

Furthermore, PNs in clinics with high immunisation uptake had significantly higher number of correct 

responses. Thirty three per cent of participants scored less than 67% on the contraindication test, 

meaning they would have failed the vaccinator training course. Interestingly of this 33%, 60% 

believed they did not need further knowledge on vaccine side-effects.
50

 No respondent indicated 

feeling uncomfortable with their knowledge. The study clearly demonstrated that nurses were in need 

of further training but believed that their knowledge was sufficient, which is an obvious impediment to 

increasing immunisation uptake. Other themes to emerge for educational needs were need for 
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material to counteract parents’ misinformation and easy access to overseas immunisation schedules 

to support immunisation for immigrants.
50

 Comparable results were obtained from a mixed methods 

study involving NZ family physicians using similar methods to the study of PNs.
50 65

 Physicians with 

less than 10 years of experience expressed a need for further knowledge about vaccine side effects. 

Physicians also reported that there was a lack of information for parents and health professionals. 

Both studies
50 65

 emphasised the need for on-going vaccination training in order to improve 

knowledge and improve immunisation coverage. Health providers play a critical role in influencing 

parents’ immunisation decisions and it is important to ensure they are knowledgeable in order to 

capably answer parents’ concerns. 

2.5.3 Parents’ Views on Information 

Information received from health providers is often subjected to claims of biases or insufficiency by 

parents.
81

 Parents need to understand that immunisation is beneficial but they should also be 

informed of possible adverse events such as mild, local reactions that may occur following a 

vaccination.
82

 Parents often report using more than one source to gather information.
61 82

 

In the UK, parents took part in a questionnaire based survey.
81

 The study investigated levels of 

satisfaction with information and sources which were used. Parents whose children were fully 

immunised were significantly more likely to report higher levels of satisfaction. Reasons for parents’ 

dissatisfaction included insufficient information, finding information themselves, distrusting 

information distributed by health care providers, and conflicting information from different sources. 

Although participants generally reported positivity towards information, the low response rate (38%) 

may mean that this is not generalisable.
81

 The key point raised through this study is, that provision of 

holistic and well balanced information by health professionals is likely to lessen parental concern.  

Satisfaction level of immunisation-related information was also investigated in an American study.
82

 

The survey showed that 69% of parents ranked information about side effects as the most important 

and wanted information on purpose of vaccination and safety and risk.
82

 The aspects of information 

requested by parents as shown in this study reiterates the move in focus from preventing disease to 

vaccine safety.
55

 Forty six per-cent of participants preferred information to be given before the first 

immunisation visit, 31% preferred the immunisation visit and 22% would prefer information to be 

given at the child’s first visit to the doctor.
82

 This study highlighted the information needs of parents 

and their attitude towards what aspects of immunisation is given importance. Understanding when to 

deliver immunisation-related information may ensure information uptake is high.
82

 

2.6 Parental Attitudes 

Parental attitudes are also a significant determinant of immunisation coverage rates and timeliness. 

There is an abundance of literature on parental attitudes and childhood immunisation.
83-87

 The 

decision of whether or not to immunise children is ultimately the parents’ or caregivers’, therefore, 

their attitudes and knowledge on immunisation needs to be understood in order to learn how this 

affects immunisation rates. A poor understanding of the immunisation process and being 
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misinformed can give rise to negative parental attitude. On the other hand, positive attitudes enable 

timely and high immunisation rates. The following sections discuss the differences between, and 

impact of, parents’ attitudes on immunisation uptake.  

2.6.1 Negativity towards Childhood Immunisation 

A cross sectional study in Utah aimed to understand parents’ hesitation in immunising children.
86

 

Eighty-six parents of under-immunised children completed took part in the survey, which was used to 

assess their level of concern. Parents disregarded the need for vaccinations due to perceived 

absence of diseases.
86

 In addition, these parents also claimed that health providers often rushed 

through appointments and did not allow sufficient time to address concerns. This once again 

highlights the importance of health provider role in reducing parental negativity towards 

immunisation.
86

 Approximately 25% of parents expressed vaccine safety concerns regarding autism, 

immune system overload and serious adverse reactions. Although this study was published in 2010, 

the lingering effects of the Wakefield paper published in 1998 claiming causal association between 

autism and the MMR vaccine,
88

 is obvious more than a decade later. The primary strategy 

emphasised through the Utah study was parental education by health providers through 

establishment of a trusting relationship.
86

 

A qualitative UK study investigated attitudes of 13 parents who made an active choice to not 

immunise.
89

 Findings highlighted that parents who actively declined immunisations believed there 

was a high chance of AEFI.
89

 These parents were also of the view that immunisation information 

were biased and effectiveness of immunisations was exaggerated.
89

 Further reasons for decline by 

parents was the belief that there was a lack of research regarding the long term effects of 

vaccination, immunisations increased susceptibility to diseases, religious reasons, alternative 

protection such as homeopathy, and practical issues such as lack of time and other priorities.
89

 

Parents’ commented that no one particular issue led them to refuse immunisation for their child; 

rather a combination of factors drove their decision. These findings were closely mirrored by a 

Swedish study which investigated parental reasons for avoiding MMR vaccination.
90

 This study 

involved structured telephone interviews with 173 participants. Participants who did not get their 

children immunised were more concerned regarding possible AEFI and believed that natural 

immunity from contracting the disease was better than immunity from immunisations.
90

 

A clinical report released by the American Academy of Pediatrics noted that some parents may 

decline immunisations due to religious or philosophical beliefs, and may also feel immunisations are 

an unnecessary and painful process.
80

 The conclusion deduced through risk-benefit analysis by 

parents who decline immunisations is that the perceived risk of immunisation side-effects is greater 

than the VPD it prevents.
80

 This thought pattern and perspective towards childhood immunisation has 

been noted in multiple studies investigating parental attitudes.
89 91 92

 This suggests that the parental 

worldview is one of the key areas on which to focus, in order to improve understanding of the 

importance of immunisation. 
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2.6.2 Positivity towards Childhood Immunisation 

The studies summarised in this section describe positive parental attitudes having a beneficial impact 

on childhood immunisations uptake reflected in high coverage rates.
93 94

 However, immunisations in 

these countries (Uzbekistan and Iran) are compulsory. Therefore, there may be some pressure for 

parents to conform and display positive attitudes in order to maintain social desirability. Furthermore, 

although mandatory immunisations increase immunisation coverage rates, they do not improve 

timeliness.
93

 

There is evidence from an American qualitative study that highlights parents’ positive attitudes.
87

 The 

study asked questions around participants’ knowledge, attitudes and beliefs towards immunisations. 

Responses indicated that there was a general positivity regarding immunisation and that parents’ 

attitudes do not explain under-immunisation. However, the results also indicated that there were a 

proportion of parents who were concerned about vaccine safety and effectiveness. Nonetheless, 

children of these parents were just as likely to be immunised as parents without concerns. The 

findings however demonstrated that attitudes did affect timeliness. Some parents believed that timing 

was not important indicating a lack of knowledge on this particular aspect. 

Positivity towards childhood immunisations was expressed by parents in Iran as well.
94

 Iran has a 

free immunisation service, with vaccination cost is controlled in private health care by central 

government. In addition, the government controls the Outreach Immunisation Service (OIS), mobile 

teams providing services in rural areas and control of mass media in order to encourage vaccination. 

The study interviewed 688 mothers, most of whom reported that mandatory immunisations had little 

influence on their decision to immunise.
94

 Although findings suggested a general acceptance of 

childhood vaccinations by mothers in Iran, it is of concern that 67% of the study population reported 

misconceptions which led to delayed immunisations.
94

 Findings of this study suggest that positivity 

may be due to immunisations being mandatory and therefore pressure to conform accordingly. 

Although coverage is high in Iran, emphasis needs to be placed on timeliness as well. A limitation of 

the study was that all participants were selected from immunisation clinics, indicating that participants 

were mothers who were actively seeking immunisations.
94

 

A survey was carried out with parents who raised vaccine safety concerns in Uzbekistan. Vaccine 

knowledge, attitudes and experiences of AEFI were investigated.
93

 Most participants reported 

positive attitudes towards childhood vaccines. Eighty-seven per-cent of participants reported that 

their youngest child had received all recommended vaccines, and 98% trusted the vaccinator of their 

youngest child. On the other hand, 10% of participants stated feeling somewhat or completely 

unconfident in the safety of vaccines. In addition, 20% of the participants said that they would not 

have their child vaccinated if it was not a legal requirement.
93

 The study shows that a small 

proportion (10%) of parents had concerns and doubts regarding childhood vaccine and these parents 

could potentially hinder achieving high immunisation coverage rates. Furthermore, a limitation of this 

study is that parents may also feel compelled to answer in a socially desirable manner due to 

immunisation being compulsory in Uzbekistan.
93
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2.6.3 Comparison between Positive and Negative Parental Perspectives 

A UK study compared views of parents of completely immunised and incompletely immunised 

children.
83

 Two focus groups were carried out with parents of completely immunised children, and 

two with parents of incompletely immunised children. The study identified 12 categories of factors 

influencing decision making regarding childhood immunisation.
83

 Many concerns were similar 

between the two groups but were resolved differently leading to different decisions. For instance, fear 

influenced immunisation decision. For parents of children with complete immunisation, fear was 

related to VPDs and fear of risk posed by unimmunised children. However, among parents who had 

incompletely immunised children, their fear was related to AEFI.
83

 Risk and anger were also themes 

that were highlighted in the study.
83

 Parents who had immunised children were more accepting of 

information and trusted their health professionals. Moreover, parents of incompletely immunised 

children reported feeling guilty and worried in addition to being alienated, pressured and judged by 

others.
83

 Both groups of parents reported that making a decision was stressful either way but it 

inherently came down to a combination of perceptions of risk, fear and trust of health professionals 

that led to different decisions.
83

 Caution should be practiced in extrapolating these results, as this 

was a small scale study. Nevertheless, this study has yielded rich qualitative data which highlights 

very crucial aspects of the immunisation decision making process.
83

 

2.6.4 Parental Behaviours and Characteristics 

Behaviours are as important as attitudes in determining immunisation status. This was observed in a 

cross-sectional American study conducted on Mexican-American mothers which examined risk 

behaviours such as mother’s smoking status, consumption of alcoholic beverages, use of car 

seatbelts and covering of electric outlets at home.
95

 Maternal smoking and alcohol consumption were 

significantly associated with age-appropriate immunisation of children. Mothers who were current or 

former smokers and consumers of alcohol were less likely to have their child immunised in an age-

appropriate manner in comparison to mothers who never smoked or consumed alcohol.
95

 A maternal 

risk score was computed to analyse the cumulative effect of risk behaviours on immunisation 

status.
95

 Each risk behaviour contributed to one point on the maternal risk behaviour index.
95

 The 

study estimated a 38% increase in delay of a child’s immunisation with each point increase for the 

maternal risk behaviour index. These results were statistically significant even after being adjusted 

for potential confounders.
95

 Therefore, mothers who engaged in risky behaviours were more likely to 

have children who were not immunised age appropriately. However, the cross sectional design of the 

study limits causality of association.
95

 

There is a plethora of studies
83-87

 which describe attitudes of parents towards immunisations and 

underlying reasons. The completion of these studies has generated a number of suggestions in 

creating positive attitudes towards immunisation. These include information tailored to the general 

public knowledge,
96

 the role of health professionals in providing balanced information including 

benefits and risks of immunisations
86

 and continual training of health professionals.
81
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2.7 Health Provider Roles 

Health providers play a big part in determining immunisation uptake, and their attitudes and 

relationships with patients are important aspects. The service provided by health providers may have 

an impact on childhood immunisation. For instance, one study which showed experiences at mother-

child clinics hindered participants from going back for health services.
12

 The study participants 

described how arriving late or missing appointments often provoked negative comments from health 

care workers. This deterred mothers from attending future clinics due to fear of being labelled as bad 

mothers.
12

 The study was important in highlighting the need for a supportive environment in general 

practices.
12

 A Canadian study
54

 showed through 28 interviews that participants explained their health 

providers distributed helpful information which encouraged immunisation.
54

 A US study conducted 

3924 interviews and results showed that the main reason parents changed their minds about 

immunisation was information and assurance from their health provider.
85

 A trusting relationship 

between health providers and patients can help abate parental concerns. 

A NZ study was conducted in the district of Rotorua to examine attitudes and practice of health 

professionals in relation to childhood immunisations.
97

 The questionnaire was designed to collect 

personal information and to assess attitudes through a Likert scale based survey. Ninety-five per-

cent of respondents supported the notion that childhood immunisations should be strongly 

recommended.
97

 Over 90% of participants also agreed on evidence-based practice for immunisation 

recommendations and that immunisations included in the national immunisation schedule has good 

scientific support. However, it was also found that a proportion of health professionals agreed with 

immunisations involving unacceptable dangers.
97

 Eleven per-cent of respondents felt that 

immunisations have unacceptable dangers and 17% neither agreed nor disagreed with this 

statement. The question regarding MMR and its implications as a cause of autism reflected 

significant uncertainty with a range of responses from the health professionals. Although these 

results implied a generally positive outlook by health providers regarding vaccinations, there is also 

concern regarding uncertainty on areas around vaccine safety. The uncertainty present among 

health professionals highlights the importance of on-going vaccinator training in order to eliminate 

doubts and concerns as suggested by previously discussed research.
50 65

 

Attitudes of health providers from two regional area health services in New South Wales, Australia 

were investigated.
98

 The study specifically aimed to investigate the existence of any attitudinal 

differences in health professionals between areas of low and high immunisation coverage.
98

 Results 

reflected mainly positive attitudes among health professionals. Of the health professionals who 

participated in the study, midwives were significantly more likely than any other health professional to 

believe additives in vaccines are harmful. Respondents identified MMR as the vaccine which raised 

most parental concerns. Most health professionals stated feeling confident in ability to answer 

parental concerns. However, hospital nurses and midwives reported the least confidence in 

responding to concerns.  

Studies aiming to investigate health provider attitudes regarding immunisation have generally found 

similar results around the world. Positive attitudes towards childhood immunisations are a common 
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trend. However, the proportion of health professionals who indicate uncertainty regarding unproved 

claims of autism and MMR shows a pressing need for vaccinator training.  

2.8 Strategies to Improve Immunisation Coverage and Timeliness 

Since cultural practices can sometimes be a barrier as well, especially in developing countries, 

UNICEF recommends collaboration between public health workers and traditional healers.
58

 

Collaboration with community leaders may help in reaching out to populations who are reluctant to 

immunise.
58

 Understanding cultural and ethnic differences is an important step towards improving 

coverage rates for ethnicities that may be disadvantaged. Employment of strategies which address 

ethnic and cultural differences will also mean that gaps in coverage between different ethnic groups 

will close, and therefore create equity, an important aspect of the Treaty of Waitangi.
99

 

A strategy recommended to improve immunisation coverage and timeliness is implementation of 

reminder recalls or precalls.
100

 Reminders can be in the form of letters, e-mails, phone calls and text 

messages. A qualitative American study evaluated parents’ acceptance of reminder text messages 

for immunisations from their health providers.
100

 Participants did not use text messaging on a 

frequent basis. Despite this, most participants were able to retrieve the sample text message that 

was sent to them. In addition, participants reported that they would act on these reminder text 

messages. This demonstrates the effectiveness of reminder recalls in improving immunisation 

timeliness and coverage.
100

 A review of literature was performed to summarise findings of studies 

which suggest implementation of reminder or recall interventions for improvement of immunisation 

rates.
101

 In 80% of the studies analysed by the review, reminder systems were observed to improve 

immunisation rates showing it to be an effective strategy. 

Practice management systems (PMS) can be efficient tools for improving immunisation outcomes. 

However, as discussed in Section 2.4.1, human errors and recording inconsistencies can lead to 

poor and unreliable data.
75

 There were a number of recommendations outlined by a NZ study which 

audited immunisation records of primary health care practices.
75

 These included early enrolment of 

children at practices, a standard definition for immunisation delay, staff training for PMS, data quality 

checks and greater PMS uniformity across primary health care. Employing these solutions has the 

potential to solve problems relating to immunisation coverage and timeliness estimates. The primary 

goal to improve immunisation uptake is to improve quality of data input, in order to achieve high 

quality output data. 

One of the recommendations related to information is the provision of tailored information by general 

practitioners.
102

 Each parent will bring a different type of attitude and a different set of knowledge and 

questions for the health provider. Therefore, there needs to be a focus on understanding what each 

individual parent wants in terms of information.
102

 The health professional needs to tailor information 

to suit each patient’s individual need rather than providing generic information. On the other hand, 

some parents may also have misleading information, and overcoming this misinformation may 

present a challenge to the health provider. Health professionals need to be adequately informed and 
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knowledgeable enough to effectively counteract such attitudes.
102

 One of the ways this can be 

addressed is through ongoing vaccinator training. 

Another strategy suggested through an American study is the implementation of a minimum interval 

immunisation schedule.
103

 Following a minimum interval immunisation schedule would mean that a 

baby gets the first immunisation for DTaP at six weeks of age instead of two months, and the 

following doses are given at intervals of four to eight weeks.
103

 In the US, Australia and Canada, the 

first DTaP dose is given at two months of age.
21 22 103

 The American retrospective study investigated 

timeliness of children who received at least one DTaP immunisation on the minimum interval 

schedule compared to those who received immunisations according to the routine immunisation 

schedule.
103

 The comparison was carried out in a cohort of children in an outbreak setting and in 

another cohort in a non-outbreak setting. The reason for implementing a minimum interval 

immunisation schedule was to accelerate immunisation coverage, especially among susceptible 

children during a pertussis outbreak. Results showed that children on the minimum interval schedule 

were 34% more likely to receive all three DTaP doses before one year of age, in comparison to 

children on the standard schedule.
103

 In a non-outbreak setting, children on the minimum interval 

schedule were 20% more likely to receive all three DTaP doses before one year of age than children 

on a standard schedule. This shows the effectiveness of a minimum interval immunisation schedule 

in improving coverage and timeliness of vaccines. It was anticipated that applying this strategy to the 

DTaP vaccine would have a detrimental effect on the uptake of other vaccines due to lack of 

synchronisation.
103

 However, it was observed that children on the minimum interval immunisation 

schedule were in fact more likely to receive other recommended vaccines on time, in contrast to 

children on the standard schedule. The NZ immunisation schedule starts at six weeks unlike the 

countries listed above.
38

 Therefore, this strategy is already being used by the NZ immunisation 

service and may help in attaining and then maintaining high immunisation coverage rates and 

timeliness.  

2.9 Chapter Summary 

This chapter has highlighted a number of factors which can influence immunisation coverage and 

timeliness. Some of these factors may have a positive impact on immunisation rates while other 

factors can be barriers in achieving and maintaining high immunisation rates. Often more than one 

barrier impedes immunisation coverage, although a combination of barriers may lead to delays, 

partial immunisations or non-immunisation.
89

 



27 

CHAPTER 3. PERTUSSIS 

3.1 Chapter Aims 

This chapter provides a brief overview of pertussis aetiology, epidemiology and the development of 

vaccines for protection against the disease as (Figure 3.1.) The chapter also discusses challenges 

associated with reducing pertussis morbidity, and recommendations to reduce the incidence of the 

disease. 

 

Figure 3.1: Outline of Chapter 3 – pertussis 

3.2 Pertussis Aetiology  

Pertussis is a disease of the respiratory tract caused by infection with the Bordetella Pertussis and/or 

the Bordetella Parapertussis bacteria. The infection is extremely contagious and is spread through 

sneezing and coughing.
104

 Pertussis can lead to complications such as pneumonia, seizures, brain 

injury and death.
105

 The disease can infect people of all ages but is most serious in infants.
105

 

Pertussis can be divided into three stages. The first is the catarrhal stage which lasts between one 

and two weeks which includes a runny nose, mild fever, coughing and sneezing.
106 107

 This is 

followed by the paroxysmal stage which can last one to six weeks and may persist for up to 10 

weeks. It is during this stage that the characteristic whooping cough develops and with paroxysms of 
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rapid and numerous coughs.
106

 The final stage is known as the convalescent stage, and can last 

several months.
106

 

3.3 Pertussis Epidemiology 

Pertussis is an endemic disease which may occur year round, with epidemics ensuing every three or 

four years.
46

 WHO has estimated a total of 91,689 reported cases of pertussis and 195,000 

pertussis-related deaths in 2010.
108

 This figure is thought to be underestimated, as pertussis is often 

undetected in adolescents and adults.
109

 Moreover, the incidence of pertussis is the highest of any 

VPD under surveillance by WHO.
110

 The seriousness and high rates of the infection indicates the 

need for high immunisation rates in order to control pertussis.  

3.3.1 International Trends 

Rates of pertussis has increased steadily over the past two decades in the US.
46

 In 2006, over 

15,000 cases of pertussis were reported in America.
109

 A probable reason for increasing reports of 

pertussis cases may be the result of improvements in diagnostic tools and increased awareness of 

the infection.
46

 

Australia has high rates of pertussis, and the number of reported cases for pertussis according to 

WHO was 34,285 for the year ending 2010.
110

 This figure is alarmingly high considering 

immunisation coverage for the third dose of DTP was 92% in the same year.
17

 This stresses the 

importance of booster immunisations to protect adults and prevent spread to children who are too 

young to be immunised. Australian immunisation guidelines recommend three doses of acellular 

pertussis in the first year of a child’s life, which has been followed by a booster between 15 and 17 

years of age since 2004.
111

  

3.3.2 Pertussis in New Zealand 

In 2012 there were a total of 5,493 pertussis cases reported to EpiSurv, the database for national 

notifiable disease surveillance which is managed by ESR. This is huge increase in the number of 

pertussis notifications in comparison to 2011 (1524 cases). Of the 5,493 cases, 2,305 were 

confirmed, 2810 were probable cases, 274 suspect, and 104 cases were still being investigated. In 

this period, there were 288 pertussis-related hospitalisations and two pertussis-related deaths.
112

 

Both deaths occurred in children under one year of age. One child was unimmunised and the other 

was less than six weeks of age. 

The epidemiology of pertussis in NZ is similar to global trends, with epidemics every three to five 

years. Some common trends of pertussis are high numbers of cases and hospitalisations of children 

aged below 12 months, suggesting the vulnerability of this group and the need to maintain timely and 

high immunisation rates. This age group had the highest number of notifications with 606.1 per 

100,000, as well as the highest number of hospitalisations (167).
112

 Europeans reported the highest 

number of pertussis notifications in 2012 with a rate of 148.5 per 100,000. Interestingly, Europeans 

reported to have the highest number of pertussis notifications across all age groups except for 
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children below one year old. For the age group below 12 months, the Māori ethnic group had the 

highest rates of pertussis notification (862.4 per 100,000).
112

 Despite having the highest rate of 

pertussis notifications, the European ethnicity had the lowest hospitalisation rate, with only 3.6% of 

the cases being hospitalised. Nelson Marlborough DHB reported the highest rates of pertussis with 

452.5 per 100,000 (633 cases).
112

 

3.4 Pertussis Vaccine 

Immunisation and herd immunity achieved by 95% coverage is an effective way of controlling 

pertussis. Safe and efficient vaccines are required in order to gain parents’ and caregivers’ 

confidence in immunisation against pertussis. Prior to the introduction of pertussis vaccinations, the 

disease used to be a major reason for childhood mortality. Introduction of vaccines in the 1940s and 

subsequent mass immunisation campaigns in 1950s and 1960s against the contagious disease 

resulted in a decline in incidence and mortality.
106 113

 

The two available vaccines used to protect against pertussis are the whole cell pertussis (wP) and 

acellular pertussis vaccines (aP). The whole cell vaccines uses Bordetella pertussis strains which are 

killed through heating and then treated with formalin.
113

 In order to ensure safety, each batch of 

vaccine goes through rigorous testing.
113

 The vaccine is typically combined with diphtheria and 

tetanus toxoids (DT) which are also routinely administered in childhood.
113

 Minor side-effects 

associated with the wP vaccine has given rise to anti-vaccine movements.
114

 An American literature 

review compared the difference in countries that used and supported whole cell pertussis vaccine 

against countries where anti-vaccine lobbying groups had an adverse impact on immunisations.
114

 As 

expected in countries such as Hungary, former East Germany and Poland, where immunisations with 

whole cell pertussis began as early as 1931 and was sustained, incidence of pertussis was much 

lower. On the other hand, Sweden, Japan, United Kingdom and the Russian Federation stopped 

using the wP pertussis vaccine because rates of the disease were low and vaccinations were 

deemed unnecessary by the public. In addition, the vaccine was stopped due to anti-vaccine 

messages from vaccination opponents. These countries experienced pertussis epidemics and even 

deaths from pertussis. The need to maintain high immunisation coverage despite low disease rates 

was emphasised through this review. The negative impact that anti-immunisation movements can 

have on coverage rates is also demonstrated.  

The negativity associated with whole cell pertussis vaccines required a new, less reactogenic 

vaccine to be developed. The acellular pertussis (aP) vaccine was developed in the early 1980s in 

Japan and observed to have milder side effects in comparison to the whole cell vaccine.
115

 Being 

less reactogenic meant the vaccine could be used for adolescents and adults as booster 

formulations. The whole cell pertussis vaccine could not be used among adults, as reactogenicity to 

the vaccine increases with age, meaning adults experienced more severe side effects compared to 

children.
114

 The acellular vaccine is manufactured using highly purified parts of the Bordetella 

pertussis bacterium rather than the whole bacterium.
113

 The reason for formulation of booster doses 

is that immunity from the vaccine wanes approximately five to 10 years after administration, and 
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booster immunisations are required in order to achieve best possible protection for populations.
38 106 

113
  

Countries have different schedules for pertussis vaccine but most countries follow a standardised 

timing of three pertussis immunisations before the age of 12 months with a minimum of a four week 

interval between each vaccination.
113

 In NZ, routine immunisation against pertussis started in 1960. 

The present immunisation schedule was implemented in 2009 and includes vaccination against 

pertussis as a hexavalent vaccine.
38

 Three acellular pertussis vaccines which are combined with the 

diphtheria and tetanus toxoids (DTaP) are administered at six weeks, three and five months of age.
38 

106
 Combination of antigens into a single vaccine as with the pertussis vaccine has benefits in terms 

of cost of delivery, time saving and less administration of injections.
116

 Another dose is recommended 

at four years (before school entry) and this is followed by a booster immunisation at 11 years of 

age.
106 117

 Common adverse effects of the pertussis vaccine are mild fever and local injection site 

reactions such as swelling or erythema.
46

 

3.5 Challenges with Reducing Pertussis Morbidity 

Immunity from the vaccine wanes over time. This property of the vaccine means that adults and 

adolescents are at risk of becoming infected.
46

 These unimmunised adults are not only at risk of 

pertussis themselves, but also endanger young infants. Family members and relatives who are in 

close contact with young infants are the source of pertussis in 75% of infants between zero and three 

months.
109

 Rates of pertussis among the elderly are poorly described and may be underestimated. 

This is problematic as the pertussis vaccine is not approved for use in persons over 65 years of 

age.
111

 

Adults tend to present to a doctor after several weeks of coughing, by which time they may already 

have infected other individuals.
111

 Affected adults may miss an average of ten days of work resulting 

in $800 (USD) in direct and indirect costs. Adolescents miss an average of six school days.
109

 A 

review was conducted in America to estimate the economic burden of pertussis.
118

 The economic 

burden was calculated through evaluating direct as well as indirect costs as a consequence of 

pertussis.
118

 Direct costs related to pertussis are hospitalisations, emergency visits, laboratory tests 

and medications, travel expenses and time taken away from work for adults either due to their own 

sickness or to provide care for their sick child.
118

 Direct costs are generally greater among children, 

as the infection is considerably much worse and hospitalisation is more frequent in this group.
118

 

Indirect costs involve decreased work productivity and cost of time away from normal activity. Indirect 

costs are typically higher among the adult population.
118

  

3.6 Recommendations 

There are numerous recommendations made by research studies to overcome challenges 

associated with pertussis morbidity and mortality.
14 56 114

 First and most importantly there is a need to 

maintain high coverage rates in order to reduce transmission of the disease.
106-108 113 119 120

 In 

addition, timely delivery of immunisations is also essential.
13

 Timeliness is a contributing factor in 
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determining burden of pertussis in NZ. In the 1995 to 1997 pertussis epidemic in NZ, delay in receipt 

of any of the three infant doses of pertussis vaccines was associated with a fourfold increased risk of 

being hospitalised with pertussis.
14

 By having effective strategies in place to improve timeliness, 

immunisation coverage and timeliness can be improved hence, reducing incidence of pertussis. 

Another recommended strategy is to employ a minimum interval immunisation schedule whereby 

children are administered the DTaP starting at four weeks of age rather than eight or six weeks.
103

 

The doses are then given at four week intervals rather than eight weeks.
109

 Not only does this 

increase coverage rates and protect vulnerable children, it also allows children who are delayed to 

easily catch up with vaccinations.
109

 

A widely talked about strategy is cocooning. Since adults are often the source of pertussis infections, 

it is recommended that booster vaccinations are given to adults and adolescents, especially families 

with young children and babies.
121 122

 The cocooning strategy suggests immunisation of family 

member with the DTaP vaccine at least two weeks before beginning close contact with infants.
121

 An 

American study assessed the acceptance of DTaP. The participants were parents of new-born 

babies receiving medical care during the first month of their life.
121

 Participants were offered DTaP 

vaccine and if they refused, they were requested to complete a survey outlining reasons for 

refusal.
121

 Of the 160 eligible parents, 82 received the vaccine as part of the study. Reasons for 

declining vaccines included vaccine safety concerns, fear of needles and belief that the vaccine 

would be of little help.
121

 The study shows that immunisation uptake among parents is low. One 

reason for this may be that parents are focused on other things concerning the baby rather than 

getting themselves immunised.  

Immunisation of health workers has also been suggested as a part of the cocooning strategy. Health 

workers are often exposed to people with pertussis infections and this means health workers may 

become the source of the infection.
122

 An American study investigated the acceptance and feasibility 

of offering DTaP to health care workers.
122

 The campaign involved a three phase publicity and 

vaccine delivery model. It involved a marketing campaign to stress the importance of immunisation 

against pertussis through newspaper, radio and television. Posters were distributed including photos 

of key medical staff who were immunised against pertussis. A series of 18 short lectures were 

organised to provide further information. Vaccinations were provided throughout the marketing 

phase. The employed strategy was extensive with immunisation offers as well as sufficient 

information. However, results showed that only 30% of the 3127 eligible employees received the 

immunisation,10% actively declined the immunisations and 60% neither declined nor accepted 

immunisations. Reasons from decliners and non-responders included belief of not being at risk, 

underlying conditions, personal reasons, not interested, fear of needles or reactions, no patient care 

responsibilities and lack of time to get vaccinated.
122

 The study recommended mandatory 

immunisation of health workers against pertussis because it was shown that health workers are not 

willing to get immunised on a voluntary basis. Compulsory immunisations of health workers or other 

effective strategies may need to be sought in order to reduce transmission of pertussis in health care 

settings.  
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While there are studies which encourage cocooning as a strategy for pertussis prevention, other 

studies have found that the benefits of cocooning to be minimal.
123 124

 In addition, financial and 

logistical constraints may make implementation of cocooning problematic. An American study found 

that cocooning did not have any effect in pertussis illness in children less than six months of age.
123

 

The study identified 400 children who had contracted pertussis. Of these children, 204 were 

cocooned and 196 were not cocooned. The study found that children born in the post intervention 

period were more likely to be admitted to an intensive care unit with pertussis than children born prior 

to the intervention. The study was important in showing that cocooning may not be an effective 

standalone strategy to prevent pertussis, rather a combination of strategies such as maternal 

immunisation may be needed along with cocooning for it to be effective.
123

  

Due to uncertainty regarding cocooning as an effective strategy to reduce pertussis, immunisation of 

pregnant women is proposed as an alternative strategy.
124-126

 Maternal immunisation involves 

vaccinating the pregnant woman with DTaP in the second or third trimester which provides immunity 

for babies by transfer of pertussis antibodies across the placenta.
125

 The placental transfer of these 

antibodies are known to be extremely efficient.
127

 Furthermore, as the burden of pertussis is greatest 

among infants who are too young to be immunised, protection through maternal immunisation may 

be an effective strategy in avoiding deaths in this age group.
127

  

A study was conducted in Louisville, Kentucky to assess differences in levels of antibodies among 

babies born to mothers who were immunised against pertussis during pregnancy and those who 

were not immunised.
128

 The study involved testing of paired maternal and umbilical cord samples. 

There were a total of 208 participants which comprised of 54 immunised mothers and their babies 

and 54 unimmunised mothers and babies. Results indicated that new-borns of immunised women 

had significantly higher concentrations of pertussis toxins than children born to unimmunised women. 

The study indicated that children born to women immunised with DTaP had significantly higher odds 

of protection against pertussis than children born to unimmunised women (OR=11.32, CI: 4.10-31.24, 

p<0.0001). This study reinforced the value of maternal vaccinations and the capability of this strategy 

to provide protection in new-born children until they are old enough to be immunised.
128

 Findings of 

the American study was mirrored by the results of an observational study conducted in England.
129

 

The study collected data for maternal immunisations and compared vaccination status of mothers 

against hospital records and confirmed cases of pertussis over a five year period. The study 

compared confirmed cases of pertussis and pertussis-related hospitalisations before and after the 

implementation of maternal vaccination in England. Results of the study showed that the highest 

incidence of disease was in children younger than three months and that the greatest proportionate 

fall was in the same age group after introduction of the maternal immunisation programme. 

Hospitalisation due to pertussis among babies younger than three months was also lower after 

implementation of maternal immunisation. The findings of the study were useful in indicating the 

impact of maternal immunisation on reducing the burden of disease on children who are too young to 

be immunised.
129
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An American study used a Markov cohort model to calculate differences in cost and pertussis 

reduction between maternal immunisation and post-partum vaccination with cocooning.
123

 The 

results indicated that postpartum vaccination of mothers would reduce pertussis cases by 20% 

compared to no intervention, postpartum vaccination and cocooning (vaccinating father and one 

grandparent) would further reduce cases by 32% and maternal immunisation alone would reduce 

cases by 33% compared to no intervention. Maternal immunisation during pregnancy was also more 

effective in reducing infant death due to pertussis (49%) and pertussis-related hospitalisations (38%) 

compared to postpartum immunisation of mothers and cocooning. Furthermore, maternal 

immunisations was also found to be substantially more cost effective than post-partum vaccination 

and cocooning ($414 523 vs $1 172 825 per quality adjusted life year in US currency).
123

 

3.7 Chapter Summary 

Chapter 3 summarises pertussis and the challenges associated with reducing the incidence and 

transmission of this particular disease. In addition, the epidemiology of the disease is briefly 

discussed. Finally, this chapter discusses strategies which could be employed to reduce incidences 

of pertussis. 
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CHAPTER 4. WHO IS ASIAN? 

4.1 Chapter Aims  

The aim of this chapter is to establish a definition of ‘NZ Asian’ and to provide a framework for 

considering the health status of this ethnic group in comparison to the population in general and to 

other ethnic groups in NZ. The term NZ Asian will be defined specific to the context of this thesis. 

 

Figure 4.1: Layout of Chapter 4 

4.2 The Asian Population 

Asia is the world’s largest and most densely populated continent. The Asian ethnicity encompasses 

an extensive range of sub-groups. Asia comprises 48 different countries including the Middle East, 

Northern Russia (not recognised by the United Nations) and South East Asia according to the 

National Geographic Society.
130

 As a result there is vast diversity within the group in regard to culture 

and language. A detailed list of all countries is provided in Appendix C. 

In NZ, the definition of the Asian group is different to that explained in a global context. Statistics New 

Zealand defines ‘Asians’ as people originating from East and South of Afghanistan (inclusive) which 

includes Southeast Asia, South Asia and East Asia, and excludes Central Asia (popularly known as 

the Middle East). According to Statistics NZ, the eight largest Asian ethnicities are Chinese, Indian, 
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Korean, Filipino, Japanese, Sri Lankan, Cambodian and Thai.
131 132

 See Appendix D for ethnic 

groups included in the Statistics NZ definition which has been sourced from the 2006 Census.
133

  

4.2.1 A Contextual Definition of New Zealand Asian 

The PhD candidate has tried to maintain as much consistency as is possible with the Statistics NZ 

definition of Asian people (Appendix D). However, the category of NZ Asian was re-defined for the 

purpose of this thesis. As a result, the researcher defined NZ Asians to be people originating from 

the continent of Asia, and who have maintained connections with their country of origin. This created 

a geographical cluster similar to the one used by Statistics NZ with the exclusion of Afghanistan. 

Afghanistan borders Central and South Asia. The exclusion of this country was based on the fact that 

Afghanistan is generally counted as a Middle Eastern rather than an Asian country.
134

  

Another change in the definition is the exclusion of Fijian Indians from the Asian ethnic group. This 

exclusion was based on the restraints placed by using a geographical clustering method (which also 

justifies the exclusion of South African Indians). Furthermore, this is also justified by the researcher’s 

positionality regarding different cultural values of Fijian Indians. Although racially similar to Indians 

(see section 2.2), Fijian Indians tend to adopt a mix of the Pacific and Asian culture as a result of 

integrating into the Pacific culture over a number of generations. Therefore, cultural values from the 

continent of Asia are assumed to be different for Indians from Fiji. Another issue with classifying 

Fijian Indians is the possibility of them being misclassified into two ethnic groups as Fijian and Indian, 

in which case the prioritisation of ethnicities would classify them as Pacific rather than Asian.  

The category of Asian used in this thesis is more coherent with the definition provided by the Asia NZ 

Foundation which includes people originating from 24 Asian countries in the Asian ethnic group.
135

 

The Asia NZ Foundation does not include Afghanistan or Fiji in its definition of Asia. A detailed list of 

countries and ethnicities identified within the NZ Asian ethnicity for this thesis is provided in Appendix 

D
136

 There are a large number of ethnicities listed in comparison to the number of countries. This is 

because most countries contain more than one ethnic group, and most Asian countries have a large 

number of ethnicities. 

The definition of NZ Asian provided by Statistics NZ is significantly different to data on NZ Asian 

provided by the MoH for childhood immunisations. Statistics NZ provides a much more 

comprehensive dataset which differentiates between Asian sub-groups, length of residency, birth 

country and so on.
137

 However, MoH data amalgamates all Asian sub-groups into a general Asian 

category.  

Figure 4.2 shows the differences in countries included in the contextual definition and global 

definition of Asia. 
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Figure 4.2: Differences in definition of Asia 

4.3 Immigration and Settlement Patterns 

The NZ population has increased steadily over the past two decades. The increase in Asian 

migration was largely a result of the 1987 Immigration Act.
138

 This led to an increase in Asian 

immigrants particularly in the mid-1990s. The new immigration policies selected immigrants on skills 

and merit criteria, meaning that the new immigrants had relative economic wealth. Despite higher 

education levels, Asian immigrants experience higher rates of unemployment and lower income in 

comparison to NZ Europeans.
138

 It is estimated that NZ Asians make up 10% of the total population, 

and this number is anticipated to rise to 15% over the next decade.
139

  

Acculturation is the cultural and psychological change that results upon the contact of two or more 

cultural groups.
140

 Acculturation often involves learning each other’s languages, adopting social 
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norms and sharing traditional foods, festivals and so forth.
140

 Research has been conducted to 

investigate patterns of spatial concentration of NZ Asians and how this impacts on the degree of 

acculturation.
138

 This study was underpinned by the theory that a high concentration of Asians would 

result in ethnic residential segregation, and that dispersion would create acculturation or spatial 

assimilation. The theory assumes that lower levels of residential segregation in minority groups leads 

to increased income and socioeconomic status.
138

 The study involved analysis of Census data from 

1991, 1996, 2001 and 2006. Results reflected the assumptions of the theory. It was seen that Asians 

had lower segregation scores than Pacific and Māori populations. In addition, lower levels of 

segregation were negatively associated with household income suggesting that spatial assimilation 

leads to higher socioeconomic status. There was also a notable difference between NZ-born and 

foreign-born Asian, with the latter reporting higher levels of segregation.
138

 This study shows that 

Asians may be adapting well to NZ and demonstrate lower levels of segregation from the European 

community. 

4.4 The Problem with Defining New Zealand “Asians” 

The Asian ethnic group in NZ is an aggregate of people from different Asian countries of over 100 

ethnicities (see Appendix D and E). There are similarities between the various sub-groups within the 

Asian ethnic group in terms of minority status, employment barriers, poor mental health and under-

utilisation of primary health services.
139

 Despite these similarities, there is considerable heterogeneity 

between ‘Asian’ sub-groups. Heterogeneity may arise from differences in cultural experiences, 

settlement history, socioeconomic status, English language fluency, pre-migration experience and 

level of acculturation.
141

 Each of these factors may have a direct impact on the health and 

immunisation status of the Asian population in NZ. Therefore, the amalgamation of all sub-groups 

into one category is likely to be giving an incomplete and inaccurate depiction of the health status of 

many NZ Asians.
141

 This raises significant difficulties and poses challenges for researchers when 

dealing with health-related data.  

For instance, Asians are reported to have the highest immunisation coverage for two year olds (94%) 

of any ethnicity in NZ as at July, 2011.
53

 However, the high coverage rate is an aggregation of 

coverage rates of several distinctive sub-groups within the Asian population. The pooling of all Asian 

sub-groups into a single category presents the average immunisation rates for all Asians; therefore 

sub-groups with extremely high coverage levels may mask sub-groups with low levels of 

immunisation coverage. Consequentially, sub-group(s) with low coverage may continue to be ignored 

because the true nature of their coverage rates and timeliness is not known. This masking effect is 

observed in diabetes rates among NZ Asians.
141

 The incidence of diabetes and cardiovascular 

diseases is observed to be low among the Asian ethnicity. However, incidence of the same diseases 

increases dramatically when Indians are considered as a separate group. Even with high rates, 

Indians are excluded from priority groups in diabetes strategies.
141

 This is a typical example of the 

complications which arise from combination of all Asian sub-groups. 
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Concerns with the definition of the Asian category have been raised in the United Kingdom (UK) as 

well.
142

 The report written by Aspinall outlines the processes undertaken by countries in the UK in 

attempting to clearly define who falls under the Asian category for census purposes.
142

 As “Asians” 

have been in the UK for many generations now, clearly defining ethnicity has become more 

problematic over the years with reports of British Asian. However, this creates confusion as to 

whether this means an individual is an Asian born in Britain or that one of their parents are of Asian 

ethnicity and the other British.
142

 This suggests there may be a need for constant updating and 

evolution of ethnic categories to truly capture ethnicity. 

4.5 The Health of New Zealand Asians 

The health of NZ Asians receives little attention and remains under researched.
141

 There is a scarcity 

of large scale health data on NZ Asians. In 2006, the NZ MoH released a report
143

 on the health of 

NZ Asians which was the first official government report on this particular ethnicity. The Asian Health 

Chart Book raises concerns around access to primary health care particularly for Chinese, 

cardiovascular risk for Indians and low levels of physical activity and poor mental health for young 

Asian people.
143

 

Despite high immunisation coverage, NZ Asians also face barriers in obtaining immunisation and 

other health services. Practice nurses have identified that the culture and language of Asian 

immigrant populations are an impediment to immunisation rates.
50

 Furthermore, Asians are recent 

immigrants and there is a greater proportion of the population who are foreign-born.
138

 As a result, 

they are more likely to face lack of employment opportunities than native-born.
144

 Immigrant entry 

into the workforce was investigated in NZ. A brief report outlined the difficulties faced by immigrants 

in obtaining jobs compared to those who are native-born. The study sent two identical resumes in 

terms of education and experience. The difference was the name of the applicant and country of birth 

and education: one NZ-born and one a Chinese immigrant. The NZ candidate received 29 initial 

responses and was more actively recruited and received requests for further information and direct 

contact. In comparison the Chinese candidate received 22 initial responses but only 9% asked for 

further information or direct contact. The Chinese contact was also disengaged more frequently by 

not being added to the agency’s database than the NZ-born candidate. The differences noted 

between the two candidates were statistically significant. Perceived language proficiency, overseas 

education and lack of NZ experience are often cited as barriers to employment for immigrants.
138

 The 

lack of employment and lower income levels present among Asians
138 144

 most likely creates 

hindrance to obtaining optimal health care. In addition, these issues may also have a negative impact 

on the mental health of Asian immigrants.
141

 

Many policy analysts argue that there is no apparent need for a health policy to be targeted 

specifically at the Asian population, due to their relative good health.
141

 Life expectancy of NZ Asians 

is similar or higher than that of NZ Europeans.
141

 It must be noted however, that the reason behind 

this seemingly good health is to do with immigration requisites.
138 141

 This has been defined as the 

healthy immigrant effect.
145

 Therefore, the current advantaged health status of NZ Asians is a result 
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of immigration policy which requires immigrants to be medically fit, rather than a reflection of health 

services provided in NZ. The healthy immigrant effect abates with increased length of settlement.
141

 

Asians are observed to have low levels of conventional health care utilisation. This coupled with the 

population’s low physical activity levels and inadequate fruit and vegetable consumption can lead to 

a drastic increase in the burden of chronic diseases among NZ Asians.
139 141

 It is also observed that 

health of Asians born in NZ is much worse than immigrant Asians, as well as other ethnic groups.
141

 

Furthermore, low utilisation of primary health services can also impede immunisation uptakes of NZ-

born Asian children. A literature review of acculturation and health provides some insight into Asian 

immigrant populations.
146

 The review highlighted the issue of under-utilisation of health services 

among Asian immigrants. 

4.6 Asian Immigrants in a Global Context 

Although NZ Asians are observed to have high immunisation rates, it cannot be assumed that this 

population does not face obstacles. This has been highlighted by a study which was conducted on 

Mainland Chinese immigrants in Canada using focus groups and questionnaire based surveys. The 

aim of the study was to understand the impact of ethnicity, language, culture and health beliefs on 

utilisation of family physicians.
147

 The study showed that Mainland Chinese immigrants preferred 

physicians who spoke their language. In addition, difficulty in adapting to the new health system in 

Canada was emphasised to be a barrier. The immigrants were unfamiliar with primary health care 

which acted as a gatekeeper to hospitals. In their home countries all health care services were 

provided through hospitals. Similar adaptation obstacles may be faced by Asian immigrants in NZ, 

given that both the NZ and Canadian health care systems are similar. The study also highlighted 

under-utilisation of primary health care services by the immigrant population despite the service 

being free. Literature on immigrant health recommends health professionals to have some cultural 

understanding regarding immigrant health seeking behaviours.
147

 Furthermore, there needs to be 

policies in place specifically for Asian migrants in NZ as the healthy immigrant effect wanes and the 

population gets acculturated over time. 

4.7 Chapter Summary 

This chapter discusses the health of NZ immigrants, in particular NZ Asians. Although NZ Asians are 

assumed to have good health, this may not always be the case because members of this ethnic 

group face a number of barriers. Furthermore the aggregation of NZ Asian sub-groups into a single 

ethnicity raises complex issues for health analyses. 
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CHAPTER 5. SYSTEMATIC REVIEW OF PERTUSSIS AND 
IMMUNISATION AMONG THE ASIAN POPULATION 

5.1 Chapter Introduction 

This chapter presents the results of a systematic review conducted in 2011 on pertussis and 

immunisation among Asians. There has been little research into immunisations and pertussis among 

Asians in NZ which requires an assessment of attitudes of Asians towards childhood immunisations 

and pertussis epidemiology in a global setting. 

 

Figure 5.1: Outline of Chapter 5 

5.2 Aim of the Systematic Review 

The aim of this review was to systematically review literature relating to childhood immunisation and 

pertussis among the Asian population. It was hypothesised that there would generally be positive 

attitudes to immunisations among Asians.  

5.3 Methods of the Systematic Review 

A systematic review of all available literature was conducted on pertussis and immunisation among 

the Asian population. The search was done in accordance to guidelines developed by the Preferred 

Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA).1  

5.6: 
Future research 

5.5: 
Limitations 

5.3: 
Results 

5.4: 
Discussion 

5.2: 
Methods 

Chapter 5: 
Systematic review 
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5.3.1 Criteria for Study Selection 

In order to limit the search results, focus was placed on studies done at a national population level, 

strategies to improve immunisation coverage and efficacy of vaccines, rather than purely bio-medical 

papers. Exclusion criteria included limiting the search to full-text availability, human participants and 

English language. The studies needed to involve some aspect of immunisation for pertussis in an 

Asian sub-population. No time constraint was placed on the search. Articles that were opinion pieces, 

religious and philosophical commentaries were excluded from the review. The PRISMA guidelines 

were followed as closely as possible in order to keep biases to a minimum. 

5.3.2 Search Strategy 

The key words used for the review were immun*, vaccine* AND whooping cough or Bordetella 

pertussis OR B pertussis AND Asia*. The electronic search was conducted in four databases: 

Medline, CINAHL, Embase and Cochrane Database of Systematic Reviews in June 2011. Articles 

were imported to the referencing software programme Endnote X4. The programme detected 

duplicate records which were then deleted. Further papers were sourced through hand searching the 

reference lists of articles.  

All the results obtained from the search were screened for relevance by title. The abstracts of those 

records which passed the initial screening were reviewed using the study criteria to determine 

whether full-text articles were required for further evaluation.   Full text screening was then conducted 

on the remaining articles which passed the secondary screening using an eligibility checklist (Table 

5.1: Checklist for full text screening). 

Table 5.1: Checklist for full text screening 

Checklist  

Pertussis and immunisation among Asians as main topics  

Epidemiology of pertussis and pertussis control  

Human participants   

Non-biomedical  

Non-religious  

Non-philosophical  

Full text  

5.4 Results of the Systematic Review 

Results of the systematic search are presented in this section and cover areas regarding 

epidemiology of pertussis, vaccine effectiveness studies which took place in Asian regions, and 

strategies that can be employed in order to increase immunisation coverage for DTaP in Asia. 
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5.4.1 Study Selection 

The results of the search are shown in Figure 5.2. There were 206 articles retrieved in the initial 

search. Abstracts of 206 articles were screened of which 50 full-text articles were reviewed. From the 

50 articles, 13 studies met the inclusion criteria for the systematic review. 

 

Figure 5.2: Flow chart following PRISMA guidelines for article selection. 

These 13 remaining articles were then critically appraised on the basis of reliability, validity and 

generalisability (Table 5.2: Measure for quality rating of selected articles). The checklist was 

constructed specifically for the review in accordance with PRISMA guidelines and referred to 

throughout both screening processes.148 149 This was done in order to ensure biases were kept to a 

minimum and a sound and reproducible method could be developed. A quality rating overall score of 

high, moderate or low was given to the studies once the reliability, validity and generalisabilty had 

been assessed.  
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Additional records identified 
through other sources 

(n = 6) 

Total studies 
(n = 206) 

Records screened 
(n = 205) 

Records excluded 
(n = 155) 
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for eligibility 

(n = 50) 

Full-text articles excluded, 
with reasons 

(n = 37) 

Studies included 
(n = 13) 

Duplicates removed 
(n = 1) 
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Table 5.2: Measure for quality rating of selected articles 

Scoring criteria Definition 

Reliability Whether an instrument/s is able to yield consistent results when repeated 
under the same conditions across different situations 

150
 

Validity The ability of an instrument/s to measure what it was designed to measure 
150

 

Generalisability The ability to generalise the results of a specific study to other subjects, 
groups, or conditions 

151
 

Reasons for excluding 37 articles after full text screening were recorded and are presented in table 

5.3. The studies remaining in the review were placed in a summary table recording study type, 

participants involved, year of publication and quality score.  

Table 5.3: Reason for exclusion of articles after full text screening 

Reason for exclusion Number of records 

Irrelevant 5 

Not meeting criteria 29 

Opinion piece/commentary/religious/philosophical 3 

Unavailable - 

Table 5.4: Types of studies included in systematic review 

Type Number 

Journal Articles 12 

Reports 1 

Whole Books - 

Theses - 

An evidence table (Table 5.5) was produced according to study type, participants involved, year of 

publication and quality score. All articles which passed the full text eligibility were included as part of 

the review (N = 13).  
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Table 5.5: Table of studies included in review 

Studies Year Participants 
(n) 

Setting Methods Measure Outcome Category Reliability Validity Generalisability Quality 
(H=high, 
M=moderate, 
L= low) 

Andersson 
et al

152
 

2009 5641 children 2005, 
Lasbela, 
Pakistan 

Randomised cluster 
controlled trial 

Uptake of measles 
and full DTP 
immunisation 

Higher immunisation 
uptake in intervention 
group 

Vaccine Use Moderate Moderate High M 

Bokhari et 
al

153
  

2011 802 children 2005-2009, 
Pakistan 

Observational study 

for infection with 
pertussis by using 
nasopharyngeal 
swabs and cough 
plate method 

Methods to identify 

pertussis strain from 
suspected whooping 
cough cases 

B. parapertussis was 

the more common 
strain found among the 
samples 

Epidemiology Moderate High Moderate M 

Chandir
154

 2010 3059 children 2006-2007, 
Pakistan 

Cohort study Difference in timely 
DTP uptake between 
control and 
intervention groups 

A two-fold increase in 
timely DTP uptake was 
observed in the 
intervention group 

Vaccine Use Moderate Moderate High M 

Healy et al
155

 2010 Phase 1- 8334 
postpartum 
women 

Phase 2 – 
2969 
postpartum 
women & 

1860 
household 
contacts 

2008-2010, 
Houston 

2 Phase intervention 
study to encourage 
cocooning 

TDaP uptake by 
mothers in a high risk 
area. 

75% of women in 
phase 1 and 86% in 
phase 2 accepted the 
immunisation showing 
the strategy was 
successful.  

Strategy High High High H 

Nakano
156

 2010 164 adults Japan Intervention study. Cases of AEFI 
following 
immunisation with 
TDaP 

No serious AEFIs were 
reported and the 
vaccine was deemed 
safe for adults. 

Vaccine Use Moderate Moderate Moderate M 

Nishi et al
157

 

 

1990 Mothers of 
1680 school 
children. 

1989, 
Sapporo 
City, Japan 

Questionnaire based 
study 

Rates and timeliness 
of immunisation from 
health cards 

Timeliness was 
extremely poor for DTP 
immunisation. 

Epidemiology Moderate Moderate Moderate M 

Okada et 
al

158
 

 

2009 Parents of 74 
infants. 

1999-2001, 
Japan 

Matched case control 
study. 

Vaccine 
effectiveness of 
DTaP 

The effectiveness was 
96% for children who 
received 3-4 
immunisations 

Vaccine Use Low Low Low L 

Pandey et 
al

159
 

2007 105 village 
clusters 

2004-2005, 
India 

Cluster randomised 
controlled trial 

Levels of entitled 
health and social 
services 

Intervention group 
reported high levels of 
service usage than 
control. 

Strategy Moderate Moderate Moderate M 
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Studies Year Participants 
(n) 

Setting Methods Measure Outcome Category Reliability Validity Generalisability Quality 
(H=high, 
M=moderate, 
L= low) 

Poovorawan
160

 
1997 160 infants 1991, 

Thailand 
Randomised 
controlled trial and 
follow up study. 

Levels of induced 
immunity of DTP-HB 
vaccine and 
separately 
administered vaccine 

Levels of immunity 
were similar for the 
vaccines so the 
combined vaccine was 
recommended 

Epidemiology High High Moderate H 

Robinson et 
al

161
 

 

2001 13 health 
centres 

1993-1994, 
Maluku, 
Indonesia 

Intervention study of 
educating nurses on 
immunisation 

Immunisation 
performance of 
nurses 

Immunisation increased 
by 39% in intervention 
centres. 

Strategy High High Moderate H 

Shek et al
162

 2003 180 infants 
aged 12-16 
weeks 

Singapore Single blinded 
randomised 
controlled trial 

Reactogenicity of 
DTaP and DTwP 

Whole cell vaccines 
were more reactogenic 

Vaccine Use High High High H 

Usman et 
al

163
 

2011 1506 mother-
child pairs 

2003-2004, 
Pakistan 

Randomised 
controlled trial 

Rate of third DTP 
immunisation 

Immunisation rate of 
third DTP increased 
significantly in the 
intervention groups 

Strategy High High High H 

 Wilder-
Smith

164
 

2007 184 Adult 
travellers 

2006, 
Singapore 

Questionnaire survey Awareness level of 
pertussis 

Knowledge of pertussis 
adult boosters as 
extremely poor among 
travellers. 

Strategy Moderate Moderate High M 
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5.4.2 Analysis of the Studies 

The 13 studies covered issues relating to: 

1. The epidemiology of pertussis.
153 157 164 165

  

2. Vaccine effectiveness studies which took place in Asian regions.
156 158 162

 

3. Strategies that can be employed in order to increase immunisation coverage for DTaP in 

Asia.
152 154 155 159-161 163 165

 

Epidemiology of Pertussis among Asians 

There has been a noticeable shift in the burden of pertussis from infants to adolescent and adults.
165

 

This shift may be due to waning immunity from childhood immunisation as well as better diagnostic 

tools, making it easier to detect the disease. These age groups then become the source of infection 

and a considerable threat to susceptible infants. Of major concern is the fact that symptoms of 

pertussis are easily misdiagnosed or remain undiagnosed in adults and adolescents. A 2006 report 

reviewed pertussis in the South-East Asian region and impact of the changing epidemiology of 

pertussis on this particular region.
165

 The number of pertussis cases declined dramatically between 

1980 and 1990 in South East Asia. Correspondingly, it was during this decade that the immunisation 

coverage rate increased from 7 to 70%.
165

 It was observed that in 2004, the South East Asian region 

reported a decline in the number of pertussis cases despite a low immunisation coverage rate and a 

surge in rates of the disease globally.
165

 However, it remains unclear whether this reduction was due 

to an actual decline in disease burden or undiagnosed cases due to the shift in epidemiology to older 

age groups, as data for this geographical region is patchy.
165

 The report highlighted the need for a 

proper surveillance system in the South East Asian region in order to accurately track and 

understand the true burden of pertussis and its epidemiology. 

Problems with reporting true burden of disease was also highlighted in a Pakistani study comparing 

the two strains, Bordatella pertussis and Bordatella parapertussis, which cause whooping cough.
153

 

Although the aim of the study was to find out the incidence of infections caused by the strain, it also 

highlighted the lack of an adequate surveillance system in monitoring pertussis in Pakistan. This 

could be due to misdiagnosis of whooping cough among older age groups.
153

 It is essential for health 

professionals to have the necessary knowledge to be able to pick up suspected whooping cough 

cases and get them tested. Furthermore, results showed that infection through Bordatella 

parapertussis was more common than Bordatella pertussis which was an unexpected finding.
153

 

However, a major limitation of the study was the fact that the Bordatella pertussis cultures were more 

likely to perish due to the time taken to travel to the laboratories. This is another reason that can 

cause true disease rates to be severely underestimated.
153

  

A Japanese study carried out in 1990 aimed to understand immunisation practices among a 

representative sample of mothers of school children.
157

 At the time of the study, the DTP vaccine was 

administered three times starting at the age of three months, followed by a booster injection before 

school entry. The study was questionnaire based and required participants to report their children’s 
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immunisation records from the official maternal and child health handbook. The results of the study 

showed that final immunisation coverage rates for DTP were high. Over 90% of children were 

immunised and this was comparable to BCG and polio vaccines. However, timeliness was extremely 

poor, with only half the proportion of children being immunised at 24 months for DTP than other 

vaccines.
157

 The median age for receipt of the first DTP vaccine was found to be 22 months based on 

the participants’ responses. This finding is of major concern as pertussis is a disease that is most 

severe in infants. Therefore, infants should be immunised against the disease as soon as possible 

and primary series of vaccination should be completed before 12 months of age.
157

 This study was 

useful in highlighting immunisation practices among the Japanese population and shows that this 

particular sample was extremely delayed in immunising their children against pertussis. Disease 

outbreaks may still occur in such settings, as there would be a large proportion of infants who are left 

unimmunised for a long period of time. On the other hand, it is important to note that this study was 

carried out in the early 1990s and practices may now have changed and timeliness may also have 

improved. 

A questionnaire based study was conducted in Singapore travellers’ health and vaccination centre to 

investigate attitudes and knowledge of 184 adult travellers regarding pertussis and adult booster 

doses.
164

 Eighty per cent of participants were of Singaporean ethnicity. Upon analysis of the 

responses, it was found that Western travellers were seven times more likely to be aware of 

pertussis booster injections than Asian travellers. This was a statistically significant finding.
164

 

Furthermore, Western travellers were also significantly more likely than Asian travellers to know 

whether or not their child had received immunisation against pertussis.
164

 Participants in the study 

had a carefree attitude towards pertussis in comparison to diphtheria and tetanus. This attitude was 

reflected in practice as only 3% of participants had received a combined booster for diphtheria, 

tetanus and pertussis whereas 33% had received a booster immunisation for tetanus.
164

 The survey 

demonstrated a lack of awareness concerning adult pertussis boosters. Knowledge among the 

participating travellers was poor, and lack of knowledge was independent of educational level as well 

as professional background.
164

 The study highlighted the dangers of lack of awareness on pertussis 

booster doses among Asians, as international travel among this group is sharply increasing.
164

 It is 

therefore important to raise awareness regarding pertussis and immunisations against the disease 

within this population and to stop its spread to other populations. 

Vaccine Use 

Use of whole cell pertussis vaccines declined after concerns were raised regarding adverse reactions 

and some serious but rare neurological damage.
162

 This led to formulation of acellular pertussis 

vaccines which use only highly purified parts of the pertussis bacterium. A single-blinded randomised 

controlled trial was carried out to compare reactogenicity of acellular and whole cell pertussis among 

Singaporean infants.
162

 At the time of the study, whole cell pertussis vaccines were in routine use in 

Singapore. A total of 177 infants received either the acellular or whole cell pertussis vaccines which 

were administered at three, four and five months of age. Parents were then required to keep a record 

of local reactions following the immunisation. Local (pain, redness and swelling) and general 

(irritability, vomiting, fever, restlessness, change in sleeping patterns) reactions of children who 
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received whole cell vaccines were significantly higher than those who received acellular vaccines. 

This Singaporean study confirmed studies done in non-Asian regions that the acellular pertussis 

vaccine is less reactogenic.
162

  

Effectiveness of the acellular pertussis vaccine was tested in a matched case-control study in 

Japan.
158

 This study was carried out over a non-epidemic period in contrast to other similar studies 

which are generally conducted during epidemics. The study involved administration of a 

questionnaire to parents of children who received a definitive diagnosis for pertussis (cases). 

Participating paediatricians provided diagnosis for pertussis. For each case, two or more controls 

were selected from the population for participation in the study. Results of the study showed that of 

the 15 cases that were reported to have pertussis, 12 had never been vaccinated. On the other hand, 

for the 59 controls, 20 had never been vaccinated against whooping cough. Cases were divided by 

duration of cough and number of vaccines administered for statistical analysis to determine vaccine 

effectiveness. It was found that the DTaP vaccine was 96% effective in preventing pertussis in 

children who had received three or four doses of the vaccine.
158

 The study demonstrated the 

effectiveness of the DTaP vaccine in a non-epidemic period and the importance of completing 

primary series of immunisation in order to maximise protection received from the vaccine.
158

 

Japanese vaccinations and practices were explored in a study with particular focus on polio and 

pertussis vaccines in 2010.
156

 The acellular pertussis vaccine is recommended for adult booster 

injections due to reduced likelihood of adverse events. However, DTaP is not in routine use in Japan 

as a result of the high cost associated with the vaccine. Therefore, the study investigated safety of an 

adjusted dose of DTP as a booster injection for adults. The adjusted booster dose was administered 

to 164 consenting adults and the participants were required to keep observation record for any 

reactions following the immunisation.
156

 Blood samples were also collected from participants before 

and after immunisation in order to test immunogenicity. Participants reported only mild, local 

reactions to the vaccination such as pain, redness and swelling.
156

 Two participants also reported 

mild fevers subsequent to the immunisation. All reported reactions were deemed to be minor by the 

researcher. Furthermore, evaluation of pertussis antibody titre from the blood samples showed that 

the vaccine was effective in increasing levels of immunity. In addition, immunity was easier to 

enhance if the subject had received DTP vaccinations as a child.
156

 This suggests that completion of 

basic childhood immunisations can make booster injections more effective for adults.
156

 This study 

recommended use of booster injections on adults, adolescents and travellers. It also suggested ways 

in which resource prohibitive countries, which have difficulties implementing DTaP vaccines for adult 

boosters, can overcome this issue. 

Strategies for Improving Immunisation Coverage and Reducing Pertussis Morbidity 

As discussed previously, there has been a shift in pertussis epidemiology to adolescents and adults. 

Taking this into consideration, it is recommended that adults and adolescents are administered 

booster immunisations in order to maintain immunity against pertussis and prevent its spread to 

infants.
165

 Due to adverse reactions associated with the whole cell pertussis vaccine, which are 

presented more potently when administered to adults, booster injections contain acellular pertussis 
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toxoid.
165

 However, acellular pertussis vaccine is more costly than the whole cell pertussis vaccine. It 

is this issue of cost which makes implementation of adult booster immunisation programmes rather 

challenging in developing nations such as those in South East Asian region.  

A commonly discussed strategy regarding pertussis is cocooning.
155

 Cocooning involves 

immunisation of adults and older children who are likely to be in close contact with new born children 

in order to prevent potential transmission of pertussis to young children (see 3.6). The cocooning 

strategy was implemented in a study carried out in USA.
155

 The study was carried out in two phases. 

In the first phase DTaP immunisation was administered to postpartum women and in the second 

phase immunisation was offered to household contacts. The study was able to completely cocoon 

26% of babies participating in the study. An interesting finding of the study was the fact that Asian 

women were least likely to decline DTaP immunisations compared to postpartum women of other 

ethnicities.
155

 Only 9% of Asian women declined immunisation, showing that immunisation may be a 

priority and such strategies may easily be implemented in Asian countries if resources are available. 

Combination vaccines are an effective way of administering multiple vaccines to children in one 

injection. This helps in improving immunisation uptake by being more time and cost efficient as well 

as being better accepted by parents due to fewer number of injections.
160

 A randomised controlled 

trial was conducted in Thailand to test the effectiveness of combining the Hepatitis B vaccine (HBV) 

with the diphtheria, tetanus and pertussis vaccine (DTP).
160

 The study also aimed for this to be a 

strategy in increasing DTP uptake. At the time the study was done, the two vaccines were 

administered separately. The study administered a combined vaccine to the first group, a combined 

vaccine with a different formulation to the second group and only DTP was administered to the third 

(control) group. Results from blood tests showed that the combined vaccines were just as effective 

as vaccines being administered separately. Furthermore, reactongenicity of both the combined and 

monovalent vaccines were similar. This indicated that it would be advantageous to use a combined 

vaccine in order to improve immunisation coverage rates. The strategy to use a combined vaccine of 

DTP, Hib and Hep B was also suggested in a review carried out by Gentile et al., which highlighted 

the effectiveness and benefits of using combined vaccines.
166

 

One of the ways of improving immunisation coverage is through employment of health systems 

based interventions.
163

 A randomised controlled trial conducted in Pakistan used this intervention to 

observe changes in DTP completion.
163

 Mother-child pairs were randomised into four groups. The 

first group was the control group, the second group received a substantially re-designed 

immunisation card, the third group received centre-based education from nurses, and the final group 

received a combination of centre-based education as well as a re-designed immunisation card. The 

percentages of children who received all three doses of DTP were 39%, 66%, 61% and 67% for the 

control, re-designed immunisation card, centre based education and combined intervention groups 

respectively.
163

 Participants exposed to the interventions had significantly higher rates of DTP 

completion than the control group. Simple interventions such as these may be a viable option in 

countries in the Asian region as this study has demonstrated that improvement in immunisation 

coverage is achievable through such measures. 



50 

A crucial factor in obtaining and maintaining high immunisation coverage rates is health provider 

knowledge, which is another form of health system intervention.
161

 An Indonesian study investigated 

the impact of training nurses on immunisation coverage.
161

 Experienced nurses were sent to 13 

health practices to provide on the job training to less experienced nurses on vaccination techniques, 

vaccine storage, cold chain maintenance and so forth. The training was demonstrated to be 

successful in improving immunisation coverage rates. Comparison of baseline coverage rates and 

rates after implementation of the training programme showed that DTP coverage for the first dose 

had increased by 34% after training.
161

 Rates for other vaccines such as polio and measles had also 

improved. The findings were statistically significant, demonstrating that employing such training 

interventions can lead to improvements in immunisation coverage. Such a programme may be useful 

in the Asian region as this is low cost and highly effective.
161

  

Another approach to increasing awareness is to educate patients on immunisation.
152

 A randomised 

controlled trial conducted in one of the poorest districts in Pakistan demonstrated that community-

based education can have a positive impact on immunisation uptake. Thirty-two enumeration areas 

in the province were divided into control (14 areas) and intervention (18 areas) groups, in which the 

intervention was carried out in three phases. Trained facilitators were sent to intervention areas and 

engaged in discussions with the communities. It was explained to the communities that it is more 

costly to treat a vaccine preventable illness than to get a child immunised. One of the measured 

outcomes was full DTP coverage before two years of age. Analysis showed significant findings, that 

is, the intervention group were three times more likely to complete DTP immunisation than the control 

cohort.
152

 The study successfully showed evidence based discussions within community groups can 

help increase immunisation uptake without any reliance on health service improvements. This is 

another inexpensive yet effective strategy which can be utilised in developing nations to improve 

immunisation coverage.
152

 

A similar intervention was tested in a randomised controlled trial in India.
159

 A total of 105 village 

clusters were divided into intervention and control groups. This study was designed to create 

awareness among communities regarding services such as education and immunisation. Information 

campaigns were conducted in the intervention groups and participants received detailed information 

through meetings, posters and leaflets.
159

 A year later, it was observed that utilisation of health 

services was significantly higher in intervention groups than control groups.
159

 The study found that 

providing communities with a structured, informative programme helps improve utilisation of health 

and social services. However, the intervention required a rather long follow up and a large amount of 

time to be spent at the meeting by a facilitator.
159

 Although this intervention proved to be successful 

for the duration of the study, the feasibility to maintain such a rigorous programme may be doubtful in 

developing countries such as India. 

Using incentives to improve immunisation coverage rates was tested in a study conducted in 

Pakistan.
154

 Families of the 2212 children in the incentive cohort received food coupons for getting 

their children immunised with three doses of DTP before the age of six months. By placing an age 

limit, the study was also able to test for timeliness of immunisations as well as coverage. As a result, 
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coverage rate reported through this study was lower than those reported nationally, which uses 12 

months as its milestone.
154

 The control group which had 847 children did not receive any incentive for 

immunisations.
154

 The study found that participants enrolled in the incentive cohort had a significantly 

higher rate of completion for three doses of DTP than participants in the control cohort. Participants 

receiving an incentive were two times more likely to complete all three doses of DTP.
154

 The study 

was able to demonstrate that the introduction of incentives may be successful in improving 

immunisation coverage rates. However, the sustainability of such programmes is vague in Asian 

countries where resources are limited.
154

 The researchers pointed out that such incentives may be 

helpful in the short term, but may not be sufficient on their own to improve general immunisation 

coverage and timeliness rates.
154

 

5.5 Discussion 

This systematic review highlights the importance of immunising against pertussis, and the associated 

difficulties in doing so in the Asian region. A review carried out in 2010 highlighted geographical 

differences in regard to the burden of multiple childhood diseases.
166

 South East Asia was one of the 

geographical regions on which the review focussed. One of the issues raised through the review was 

the difficulty in estimating true disease burden as well as immunisation coverage rates in developing 

countries (most countries in the Asian region) due to lack of proper surveillance systems.
166

 This was 

issue was also mentioned by some studies included in this review.
153 165

 From some studies, it is also 

observed that definition for timeliness of DTP immunisation is poor.
154 156 157

 Immunisations were 

accepted as being timely and completed provided they were administered before 24 or 12 months of 

age. This is of concern as pertussis is a disease which is often most serious in young children, which 

means the vaccine should be administered and the primary series should be completed as soon as 

possible. 

In terms of vaccine use, most countries in the Asian region seem to utilise whole cell pertussis 

vaccines rather than acellular.
160 162 165

 Using whole cell vaccines makes it harder to formulate 

booster doses for older children and adults, meaning that this proportion of the population is 

vulnerable to pertussis infections and can pass it on to younger, unimmunised infants. A major factor 

contributing to preference for whole cell vaccines in this region may be the higher cost associated 

with acellular pertussis vaccine.
166

 Since resources are limited in developing countries, that are most 

countries in the Asian region, investment in acellular vaccines may not be practicable. On the other 

hand some of these studies are more than five years old and the switch to acellular vaccines may 

have been made, but there are no new studies suggesting this. 

Taking into account the low immunisation coverage rates in Asia, multiple studies
152 154 159 161 163

 have 

tested interventions which may help improve these rates and reduce burden of disease. Most of the 

interventions discussed in the study seemed to have helped in increasing immunisation uptake. 

However, it is unclear whether or not these interventions have a long term effect on immunisation 

rates or if the results are temporary. In addition, some results have been modest, which suggests 

there may be a need to incorporate multiple strategies, such as educating patients as well as training 
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nurses for immunisation. A multi-faceted approach may prove more effective which was also 

suggested in another review which focussed on interventions for improving immunisation 

coverage.
167

  

The major issue with initiating and maintaining a surveillance system, switching to the less 

reactogenic, acellular pertussis vaccine, and introducing interventions to improve immunisation 

coverage is lack of resources. Developing countries are often resource deficient, which makes the 

feasibility of maintaining immunisation programmes a complex task. It has been reported that uptake 

of the third dose of DTP vaccine in the South-Asian region is poor, and the estimated overall 

coverage is less than 75%.
166

 Poor immunisation coverage is directly correlated to high disease 

morbidity, and South-East Asia was found to have the greatest number of pertussis cases.  

5.6 Limitations  

Despite following the scoring criteria for generalisabilty, reliability and validity, some articles were 

difficult to evaluate accurately. The precondition of including only full text articles and articles 

published in the English language in the review are further limitations. Furthermore, the screening 

and inclusion of articles was decided on by a single investigator. Although PRISMA guidelines were 

followed to minimise the risk of selection bias, the limitations stated above were present in the 

review. 

5.7 Future Research  

There were a number of gaps found through this systematic review which can be addressed by 

future research. Firstly, there were no research studies found through the search which related to 

pertussis and immunisation among immigrant Asians. Most studies were conducted in an Asian 

country and focussed on a single Asian ethnicity. This creates complex issues in regard to the usage 

of the term Asian in a setting such as NZ, where all the Asian sub-groups are classified under one 

category. An issue which faces one Asian sub-group may not be homogenous to other sub-groups. 

There is also a lack of studies in NZ on this topic. It was interesting to see some studies report a lack 

of awareness among Asian people regarding immunisation, yet rates of immunisation coverage are 

highest among this ethnicity in NZ.
4
 This shows a need to investigate this in NZ to understand the 

health behaviours of this group. Finally, there is a lack of qualitative studies on this particular topic, 

and more research needs to be done to further understand this area of research.  

5.8 Chapter Summary 

This chapter summarised all available and relevant studies conducted thus far on the topic of 

pertussis and DTaP/DTP vaccines among Asian populations. The review helped in highlighting gaps 

in the literature and the scope and relevance of the topic. This review has been published in the 

International Journal of Human Rights in Healthcare. 
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CHAPTER 6. THEORETICAL FRAMEWORK 

6.1 Chapter Aims 

This chapter introduces the theoretical underpinnings which inform this thesis and provides an 

understanding of the chosen ontology, epistemology, theoretical perspective, methodology and 

methods. It should also be noted that the theoretical framework for this thesis was in constant 

progress, as some of the theoretical aspects came into place upon the conclusion of the qualitative 

studies. Some theories helped in informing the research questions and structure of the studies, 

whereas the micro theory was developed from the findings of the study.  

6.2 Theoretical Underpinning 

Theory is important in directing and guiding the researcher in completing and understanding the 

study. The choice of the researcher’s theory influences research questions, type of methods chosen 

and analysis and interpretation of results of the research study.
168

 Crotty proposed that the 

theoretical basis is made up of four segments: epistemology, theoretical perspective, methodology 

and the methods.
169

  Each research element informs the subsequent elements and provides the 

theoretical underpinning of research studies. 

Crotty’s framework provides a sound understanding of the basic theoretical framework. However, in 

this thesis a slightly alternative approach to the theoretical underpinning is used. Firstly, the 

researcher also adds ontology and axiology to the research process to provide more depth to the 

theoretical framework proposed by Crotty. This chapter discusses the theoretical perspective 

adopted in this thesis and demonstrates how this influences and contributes to the ontological and 

epistemological stances. Figure 6.1 represents the theoretical framework for this thesis which has 

evolved from Crotty’s framework. 
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Figure 6.1: Theoretical framework subject headings for this thesis 

6.3 Theoretical Perspective 

The theoretical perspective is an important aspect which influences how researchers generate and 

understand knowledge and reality. It provides the philosophical stance which informs the ontology, 

epistemology, axiology and methodology. Theoretical perspective also provides a context for 

methods and interpretation and analysis of the results. This component consists of four categories as 

represented by Figure 6.2 and explained by Buetow.
168

 These levels of theories are interconnected 

and provide the general theoretical perspective for informing research studies. The four levels 

include meta-theory, grand theory, middle range theory and micro theory (also referred to as practice 

theory). 

6.3 Theoretical Perspective 

6.4 Ontology 

6.5 Epistemology 

6.6 Axiology 

6.7 Methodology 

6.8 
Methods 
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Figure 6.2: Breakdown of levels of theory adapted from the text book Health research methods: a tabular 
presentation

168
 

6.3.1 Meta-Theory 

The chosen meta-theory for this thesis is post-positivism. Post-positivism was developed from the 

positivist stance. In order to understand post-positivism it is important to first understand positivism 

and assumptions regarding knowledge and reality presented through a positivist stance.  

Positivism is generally linked to empirical science where knowledge is believed to be accurate and 

certain. This knowledge is generated by the researcher’s search for the objective truth. A positivist 

approach assumes that an objective reality exists independent of the researcher’s knowledge and 

regardless of the researcher’s awareness of this reality. A positivist stance assumes that all 

knowledge is quantifiable, absolute and verifiable.
169

 Positivism does not allow for subjectivity, and 

therefore most empirical science adopts a positivist view on knowledge. 

On the other hand, post-positivism allows for a degree of subjectivity while maintaining some of the 

basic assumptions of the positivist stance. Post-positivism presents findings as researcher’s 

interpretations rather than established facts, and acknowledges that research outcomes are not 

purely objective and certain.
169

 Post-positivism therefore differs in its ontological and epistemological 

approach in contrast to a positivist view. Post-positivism was developed in response to the critique of 

the positivist worldview and rejects claims of research outcomes being absolute, certain and 

objective. When analysing research outcomes through a post-positivist lens, findings are presented 

as interpretations of the researcher rather than just established facts.
169

 A further advantage of 

employing a post-positivist approach is that this stance allows the utilisation of qualitative methods, 

Meta-Theory 

The most global and abstract theory which may not be empirically 
testable but is fundamental in the structure of the theoretical framework 

Grand Theory 

Similar to metatheory in which it is highly abtract. 
Grand theories contain broad generalisations. 

Middle-Range Theory 

Applicable and testable theory.  

Micro-Theory 

Suggestions for 

 practice and 

 testable  

theory. 
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unlike the positivist paradigm.
169

 As a result, post-positivism allows research studies to be carried out 

using mixed methods, as conducted in this thesis. 

6.3.2 Grand Theory 

The grand theory for this thesis which leads on from the meta-theoretical stance of post-positivism is 

Social Cognitive theory. This theory was developed by Albert Bandura, a Canadian psychologist and 

stemmed from the social learning theory.
170

 Social learning theory was refined to create the Social 

Cognitive theory to reflect the importance of human cognition in influencing behaviours.
170

 Social 

Cognitive theory is related to the objectives of this thesis because this theory explains behaviours 

and in the case of this thesis the ‘behaviour’ the immunisation (or non-immunisation) of children. 

Social Cognitive theory is broken down into core components which are used to explain the 

adaptation or learning of behaviour. These are knowledge, perceived self-efficacy, outcome 

expectations, goals and perceived facilitators and impediments.
171-173

 Within a health promotion 

context, these components are knowledge of health practices, perceived self-efficacy or ones 

capability to control health behaviour, outcome expectations regarding the health behaviour, health 

goals, and perceived facilitators and impediments in adopting health behaviour.
173

 The core 

determinants can be further specified to fit with the context of this thesis as outlined in Table 6.1 

below. 

Table 6.1: Core determinants of the social cognitive theory translated to different contexts 

Social Cognitive Theory
170 172

 Health Promotion Context
173

 Thesis Specific Context 

Knowledge of risks and benefits of 
practice 

Knowledge of risk and benefits of 
particular health behaviours 

Knowledge of risk and benefit of 
childhood immunisations 

Perceived self-efficacy Perceived capability of one’s 
control over health behaviours 

Capability and confidence to fully 
immunise children on time. 

Outcome expectations Costs and benefits of health 
behaviour 

Cost (direct and indirect) and 
benefit (reduced chance of getting 
VPD) of immunising children 

Goals Health goals and strategies  Immunising children and 
strategies to get them immunised 

Perceived facilitators and 
impediments 

Social and structural facilitators 
and impediments in adopting 
health behaviour. 

Health systems and social 
supports in place which aid or 
impede childhood immunisations. 

Another important determinant of the Social Cognitive Theory is modelling.
174 175

 Modelling refers to 

the adaptation of a new behaviour through observation of others performing the behaviour.
174

 The 

theory stresses the importance of interaction between cognition, environment and behaviour. In the 

context of this thesis, childhood immunisation (behaviour) is adopted over years of modelling where 

the benefits of immunising are observed. However, the behaviour is affected by environmental 

factors such as the state of health systems or risk of contracting a VPD which leads to parental 

decision (cognition) of whether or not to immunise (behaviour). 

Social Cognitive Theory is appropriate for this thesis due to its comprehensiveness. Therefore Social 

Cognitive Theory is able to explain immunisation seeking behaviours better than other theories such 

as the health belief model, theory of reasoned action, theory of health behaviour and protection 
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motivation theory.
173 176

 The inclusion of self-efficacy and a comprehensive set of outcome 

expectations and goals allows the Social Cognitive Theory to provide a more comprehensive 

explanation of health behaviours.
173

  

The theory was utilised in an American study which evaluated factors associated with self-efficacy of 

women to receive the Human Papillomavirus Vaccine (HPV).
177

 Findings of the study showed that a 

high belief in self-efficacy (ability to receive HPV vaccine) was positively associated with knowledge 

about HPV and perceived benefits of protection from HPV.
177

 A separate American study that 

investigated social cognitive factors on parent decision-making process regarding PHC utilisation for 

children was useful in identifying variables that influence self-efficacy.
178

 These variables were 

scheduling physician appointments, transportation, day care for other children, taking time out for a 

physician visit, effective communication with the physician and physician support.
178

 These self-

efficacy factors are directly relatable to childhood immunisation within the context of this thesis. 

Furthermore, the two studies
177 178

 show that the Social Cognitive Theory can be adapted from a 

health perspective. 

Although this grand theory stems from a psychology discipline, the breadth of the theory allows it to 

be used in health as well as cultural studies.
171 173 179

 Since this thesis is investigating ethnicity, the 

researcher anticipated a cultural element to be present in the study, and the Social Cognitive Theory 

helps to support this aspect of the study as well. Furthermore, Bandura has explained how Social 

Cognitive Theory can be used to explain behaviours of different cultural groups whether the culture 

focuses on individualism or collectivism.
179

 In addition, Bandura also acknowledges the impact of 

globalisation and migration on cultural norms and lifestyle
179

 which is important for this thesis, as the 

focus group (NZ Asians) are largely a migrant ethnicity. 

6.3.3 Middle Range Theory 

The middle range theory is considered to be testable and applicable. Building on grand theory, the 

middle range theory for this thesis is the Normalisation Process Theory. This theory aims to 

understand the process through which practices or new technologies become embedded, or routine, 

in the lives of people.
180

 Normalisation Process Theory was chosen for this thesis because 

immunisation is a practice which to a certain extent is being normalised and it would be ideal for this 

health practice to become a routine part of health. Although Normalisation Process Theory generally 

employs a qualitative approach, it can also be used in quantitative and mixed methods studies which, 

makes it an appropriate middle range theory for this thesis.
180

 

The Normalisation Process Theory is broken down into four determinants used to explain the 

embedding of behaviour.
180

 Each of these four core determinants are further broken down by May 

and Finch
180

 to create a robust and comprehensive middle range theory which is applicable in a 

health setting, although discussion of additional components of each determinant is outside the 

scope of this thesis.
181 182

 

The first determinant is ‘coherence’ which relates to defining and organising the components of an 

implementation process. Coherence can be understood as the meaningful qualities of a particular 
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behaviour.
180

 Specific to this thesis, coherence can be described as the benefits of immunising 

children against diseases. The second is ‘cognitive participation’. Cognitive participation refers to the 

active engagement of individuals and/or groups in the behaviour. In this thesis, cognitive participation 

relates to the organisation of the immunisation process and system in NZ with stakeholders, 

including parents and caregivers of children, primary health care organisations (nurses and 

physicians), outreach services and on a broader level, the Ministry of Health. The third aspect is 

‘collective action’ which requires carrying out the behaviour, and in this thesis is seen as the uptake 

of childhood immunisation by individuals or community groups. Lastly, the fourth determinant is 

‘reflexive monitoring’ which involves assessment of the outcomes of practices. In this thesis, reflexive 

monitoring is akin to assessing childhood immunisation coverage rates and timeliness. 

6.3.4 Micro-Theory  

A micro or practice theory is one which is testable and provides suggestions for health practice.
168

 

The preceding, broader theories inform the micro theory of this thesis, which is an understanding of a 

range of social influences which contribute to immunisation rates. The micro-theory of social 

influences on childhood immunisation results from the findings of the qualitative studies undertaken 

for the thesis. The micro theory is specific to this thesis, because social factors were understood to 

be a major influence on immunisation-related decisions. These findings are discussed in Section 7.3 

and Section 8.3. 

6.4 Ontology 

The proposed meta-theory guides the ontology of research studies. Ontology determines the 

assumed nature of reality for the research study. Therefore, ontology helps us understand reality and 

existence. This thesis uses a post-positivist perspective as the meta-theory; therefore critical realism 

is a suitable ontological stance for this thesis. The thesis poses research questions, employs 

methods and analyses findings through a critical realist lens.  

Critical realism was developed through the work of the philosopher, Roy Bhaskar in the 1970s
183

 and 

assumes that an external reality exists and sound research may be able to approximate this objective 

reality, however reality may not be fully understood.
168

 This stance asserts that there are existing 

structures which are outside the scope of empirical reality. The critical realism approach also 

believes that perceived reality of a study should be thoroughly scrutinised in order to be 

understood.
168 184

 Critical realism is an appropriate ontology for this thesis, as it allows for acceptance 

of an external reality which is important for the quantitative aspect of the thesis. On the other hand, 

by acknowledging that there are certain structures which lie outside the scope of empirical 

understanding, critical realism allows for use of the qualitative methods as well. 

In this thesis, critical realism proposes that there are reasons for high immunisation rates among the 

Asian population, and that there is an objective way of understanding these reasons. However, 

according to critical realism, it is also important to understand that some of these reasons may be 
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outside the scope of the researcher’s understanding, and the health seeking behaviour of this 

particular group may not be fully comprehended.  

6.5 Epistemology 

Epistemology is the theory of knowledge which is rooted within a theoretical perspective. 

Epistemology helps to determine the scope of knowledge and identify how knowledge is 

generated.
169

 Epistemology therefore informs us of how we know, what we know, and how we 

perceive and understand reality. There are various epistemological stances which can be chosen to 

inform a study.
169

   

In this study, the epistemology is objectivism. An objectivist view believes that meaning and reality 

exist external to the knowledge seeker. As such the researcher is independent to the truth and reality 

and through careful research the objective truth which exists can be accomplished.
169

 Objectivism 

from a post-positivist viewpoint assumes that while reality is objective, knowledge seekers may differ 

in their understanding of that objective reality. For instance, the interpretation of results in this thesis 

by two different researchers may not be completely identical. The author acknowledges that there 

are other epistemological viewpoints of relevance to the study; however, the researcher contends 

that objectivism best informs the study methods employed. Furthermore, objectivism follows on from 

the ontological stance of critical realism, allowing for consistency in how the researcher will seek and 

understand the reality of the research study. The researcher will attempt to objectively understand 

the reasons for high childhood immunisations among the NZ Asian group. 

6.6 Axiology 

Axiology refers to the values and biases of the researcher and how these may influence the research 

process.
168

 Axiology is dependent on the chosen ontology and epistemology. Since this thesis is 

undertaking the study with an objectivist and critical realism approach, the axiology acknowledges 

the existence of the researcher’s values. However, the epistemological and ontological stance 

assume that researcher values will not have an influence over the study analysis as the researcher is 

aware of their values and therefore able to control this bias. 

6.7 Methodology & Methods 

The methodology describes the methods used to understand and interpret findings and results of 

research studies. Methodology is the plan of action that links the choice and use of methods in order 

to achieve research outcomes. The methodology also explains the choice behind the choice of 

particular methods. Methods are the particular techniques and procedures which are used to gather 

and analyse data in order to answer the research questions.
169

 

6.7.1 Mixed Methodology 

This thesis, consistent with a post-positivist approach, involved qualitative and quantitative 

methodologies. Historically, mixing methodologies was avoided as researchers assumed that the 
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differences in the approaches could possibly invalidate results. However, Creswell
185

 argued that 

mixing methodologies actually adds breadth and scope to the research design. Furthermore, the 

utilisation of two methodologies also combines the strengths of each methodology to provide a more 

robust research design by offsetting the weaknesses of the methodologies when used individually.
185

 

The mixed methods used here include qualitative description and quantitative methodology. 

Qualitative research relates to the perceptions and behaviours of people. It involves collection, 

analysis, and interpretation of data that are not easily represented as numbers. It can help organise, 

interpret, and categorise data to discover patterns or themes to gain meaning and understanding of 

an experience. A qualitative study may be a precursor to quantitative research, whereby semi-

structured interviews or observational data are used to explore hypotheses or possible variables for 

an epidemiological study. Qualitative research may add the narrative to the numbers. 

Qualitative Description  

The qualitative studies utilised a qualitative descriptive methodology
186

 to understand perspectives of 

Asian parents and practice nurses’ perspectives of Asian parents attitudes towards childhood 

immunisations. The methodology allows for the use of various sampling methods. This thesis used 

purposive sampling to allow for maximum variation among participants. The data was collected 

through semi-structured interviews and a general inductive approach, similar to grounded theory,
187 

188
 was taken to thematically analyse the data. There was overlap between the grounded theory and 

qualitative description approaches.
187-189

 These approaches allow for an inductive approach to 

analysing data. Inductive reasoning allows the researcher to make generalisations or concepts based 

on a few observed cases. This is the case with this thesis, where data collected from a purposive 

sample were used to obtain emergent themes in order to understand behaviour of a particular group 

of people.
168

 This particular methodology was employed to serve as a foundation for the quantitative 

methodology. The study design and methods are explained in full detail in Sections 7.2 and 8.2. 

Quantitative Methodology 

For the quantitative component of the study, the researcher uses correlation research to interpret 

secondary data. This methodology aims to find association between two or more variables and is 

suited for quantitative methods. Correlational methodology was chosen for the quantitative aspect of 

this thesis as the data being analysed were secondary, meaning the experiment methodology was a 

less suited approach. 

6.8 Chapter Summary 

Chapter 6 provided an outline of the theoretical underpinnings specific to the research question, 

background, methods and analyses of this thesis. Table 6.2 outlines a brief summary of the 

theoretical stances discussed in this chapter. 
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Table 6.2: Tabular representation of theoretical framework for this thesis 
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Theoretical Aspect Thesis Specific Context 

Meta-theory: 

Global and abstract theory 

Post-positivism: 

Objective view of the world and assumption that reality 
exists separate from the knower. However, allows for 
a degree of subjectivity and not as rigid as the 
positivist stance. 

Grand Theory: 

Highly abstract and contains broad 
generalisations 

Social Cognitive Theory: 

Adaptation of behaviours through cognition and social 
influences. 

Middle range theory: 

Applicable and testable theory 

Normalisation process theory: 

how new practices become a routine part of life 

Micro theory: 

Testable theory and suggestions for 
practice 

Social influences to immunise: 

Social factors drive the decision whether or not a child 
is immunised. 
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Ontology: 

The nature of reality  

Critical realism: 

Existence of an external reality which may be 
approximated through sound research. 

Epistemology: 

The scope of knowledge.  

Objectivism: 

Meaning and reality exist apart from the knowledge 
seeker 

Axiology: 

Researcher values 

Researcher values controlled: 

Researcher values are present but are able to be 
controlled. Dualism not possible 

Methodology: 

Particular body of knowledge which uses a 
specific type of method. 

Mixed methodology: 

General inductive approach and correlational research  

Methods: 

Procedures employed to obtain knowledge 

Mixed methods: 

Interviews and statistical analysis 

It is important to understand that elements of the theoretical beliefs (epistemology, ontology, 

methodology and axiology) work in conjunction to inform the theoretical perspective (different levels 

of theories; meta-theory, grand theory, middle range theory and micro-theory). The theoretical beliefs 

underpin and permeate the theoretical framework as denoted by the broken lines in Table 6.2. 
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CHAPTER 7. PERSPECTIVES OF NEW ZEALAND ASIAN 
PARENTS ON CHILDHOOD IMMUNISATION 

7.1 Chapter Introduction  

As highlighted in Chapter 1, Asians have the highest rates of childhood immunisations of any ethnic 

group in New Zealand. This chapter discusses the qualitative research that aims to address the first 

objective of the thesis: to understand attitudes towards childhood immunisation of diverse Asian sub-

populations in Auckland, and how these may contribute to high immunisation coverage. The 

methods, results, and implications of the findings are presented in this chapter. Understanding these 

attitudes was necessary because few studies have investigated Asian health in New Zealand. This 

study aims to highlight health-seeking behaviours of this particular ethnic group. Furthermore, it is 

anticipated that findings of this study may be useful in informing strategies to improve immunisation 

coverage for groups which are at risk of being incompletely or under-immunised. Figure 7.1 explains 

the layout of the chapter. 

 

Figure 7.1: Outline of Chapter 7 – perspectives of NZ Asian parents on childhood immunisations 

7.2 Methods  

7.2.1 Procedure 

The study employed a qualitative method in the form of semi-structured, one-on-one interviews with 

parents or caregivers of Asian ethnicity in Auckland, New Zealand. Interviews were approximately 40 

minutes long and conducted at a location of the participant’s convenience. Majority of the participants 

Chapter 7: 
Perspectives of NZ 
Asian parents on 

immunisations 

7.5: 
Strengths and 

Limitations 

7.4: 
Discussion 

7.3: 
Findings 
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Methods 
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were interviewed at their home, three participants were invited to the university campus for the 

interviews, one was interviewed at her workplace and two participants chose to be interviewed at 

cafés of their choice. 

The study aimed to conduct up to twenty interviews or until complete data saturation was achieved. 

Interviews were anticipated to be face-to-face, however telephone interviews were also offered to 

participants unable to conduct face-to-face interviews. 

7.2.2 Interview Schedule Design 

The interview schedule (Appendix F) was informed by a review of the literature to identify key areas 

to be explored. Key areas of discussion were attitudes towards childhood immunisations, 

experiences with children’s immunisation events, immunisation-related information, perceived 

barriers to immunisation and immunisation services. Demographic information was also collected 

and this included ethnicity, length of residency in NZ and the child’s immunisation status.  

7.2.3 Participant Recruitment  

Sampling was purposive aiming for maximum diversity. Purposive sampling is deliberately biased in 

order to identify the most relevant participants to answer the posed questions. The sample was a 

stratified purposeful sample. Participants were consenting parents or caregivers of a child or children 

under the age of five years and who identified with an Asian ethnic background. Exclusion criteria of 

the study were inability to converse in English fluently and unavailability of a suitable interpreter. The 

study did not receive interest from such individuals however, due to the information sheet and 

consent forms being in English. Participants were recruited through community-based organisations 

identified by a website providing information on Asian groups based in Auckland 

(http://www.asianz.org.nz/our-work/arts-community/community-online).
190

 However, the website has 

now removed the webpage from the site and the link is no longer accessible. Thirty-five community 

groups were selected from the list and varied according to Asian sub-group and type of organisation 

(language, religion, sport, music). A detailed contact log was kept to ensure adequate follow-up, 

avoid contacting organisations which had declined participation and minimise multiple contact with 

the same organisation. Community organisations were e-mailed a letter of invitation or telephoned by 

the principal investigator to explain study details. The key person was then requested to pass the 

information to potential participants either verbally or through newsletters. In addition, e-mails were 

circulated to the investigator’s networks to reach other potential participants. Flyers containing study 

information were also distributed at Asian festivals held annually in central Auckland. Potential 

participants were requested to contact the investigator if interested in participating in the research at 

the Auckland Lantern Festival and the Auckland Diwali Festival. Further attempts to recruit 

participants involved e-mailing early childhood centres to request distribution of study information to 

the parents of children enrolled in their centres. Once the inclusion criteria had been met, a suitable 

time, date and location were established for the interview. 

http://www.asianz.org.nz/our-work/arts-community/community-online
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7.2.4 Data Collection and Storage 

As required by the regional ethics committee, participants were provided with both electronic and 

paper copies of the participant information sheet (Appendix G) and consent form (Appendix H). 

Paper versions of the consent form were required to be signed by the participant before 

commencement of the interview. E-mails were sent to the participants approximately two days prior 

to the interview to serve as a reminder of the location, date and time of the interview. Before 

commencement of the interview, participants were explained study details and the approximate time 

it would take to complete the interview. With the participant’s approval, the interviews were audio 

recorded and transcribed. A verbal consent was also sought once the recorder was running. 

Identifiable information from consenting participants was held separately on password protected files. 

The transcriptions were anonymised. Audio recordings were deleted from the recording device once 

they were transferred to the computer. The interview process was modified in order to adjust 

participants’ preferences based on their cultural values if needed. For instance, the request for both 

parents to be jointly interviewed was accommodated on two occasions.  

7.2.5 Data Analysis 

Transcriptions were carried out by the PhD candidate. All interviews were played back on a computer 

and transcriptions were then checked over twice to ensure accuracy. Transcriptions were not altered 

in any way (for instance changing grammar). Each interview was transcribed in a separate 

document. The transcriptions were then pooled together after the final interview to carry out thematic 

analysis. A general inductive approach was used to explore emerging themes by an iterative 

process. Certain themes were combined to form a general, overarching theme. Once themes were 

established, theme codes were applied to the data. Data were independently coded by two 

researchers with discrepancies resolved through adjudication. 

7.2.6 Ethical Consideration 

Ethical approval for the study was obtained through the Northern Regional X Ethics Committee - 

reference number: NTX/11/03/001. 

7.3 Findings 

A total of 18 interviews were conducted with 20 parents. The demographics of participants are 

outlined in Table 7.1. 

Interviews were mainly conducted with mothers of children and the age of the participants ranged 

from 20 to 49 years. Table 7.1 demonstrates the diversity among the research participants which was 

aimed for by purposive sampling. A large proportion of the participants were Chinese along with 

Indian, Malaysian, Sri Lankan, Bangladeshi, Korean, Filipino and Burman. There was also a mix of 

religion practised by the participants, with some participants not practising a religion. All interviewed 

participants were born outside of NZ and there was variation in their length of residency. 
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Table 7.1: Participant demographics 

Participant Gender Age No. of 
children 

Ethnicity Religion Country of 
Birth 

NZ 
Residency 

(years) 

P001 M 30-39 1 Indian Sikhism India - 

P001A F 20-29 1 Indian Sikhism India - 

P002 M 40-49 1 
Malaysian 
Chinese Christian Malaysia - 

P002A F 30-39 1 
Malaysian 
Chinese Christian Malaysia - 

P003 M 40-49 1 Korean N/A Korea - 

P004 F 30-39 1 Korean Christian USA 30 

P005 M 30-39 3 Filipino Catholic Philippines 4 

P006 F 30-39 1 Korean Christian Korea 31 

P007 F 30-39 2 
Hong Kong 
Chinese N/A Hong Kong 21 

P008 F 30-39 2 
Hong Kong 
Chinese Christian Hong Kong 15 

P009 F 30-39 2 Chinese Buddhism Malaysia 19 

P010 F 30-39 1 Chinese Catholic Hong Kong 19.5 

P011 F 30-39 1 Chinese N/A China 11 

P012 F 30-39 1 Chinese N/A China 7 

P013 F 30-39 3 Bangladeshi Islam Bangladesh 11 

P014 M 30-39 2 Indian/Australian Hindu India 13 

P015 F 30-39 1 Chinese N/A China 10 

P016 F 40-49 3 Sri Lankan Buddhism Sri Lanka 0.8 

P017 F 30-39 1 Myanmar Buddhism Myanmar 6.5 

P018 F 30-39 1 Malaysian N/A Malaysia 15 

Table 7.2 reports the information on the immunisation history of each participant’s child or children. 

The age of the child shown in Table 7.2 is the child that the study focussed on, that is the child under 

the age of five years as some parents had more than one child. The average age of the children was 

30 months. All but one child was born in New Zealand. All children were up to date (UTD) for their 

age appropriate immunisations, and all immunisations had been administered on time. 
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Table 7.2: Demographic information on participants' children 

Participant Age (months)* Country of birth 
Immunisation 
Status (UTD) 

On time 

P001 5 NZ Y Y 

P002 24 NZ Y Y 

P003 42 NZ Y Y 

P004 36 NZ Y Y 

P005 33 NZ Y Y 

P006 30 NZ Y Y 

P007 32 NZ Y Y 

P008 42 NZ Y Y 

P009 54 NZ Y Y 

P010 19 NZ Y Y 

P011 42 NZ Y Y 

P012 24 NZ Y Y 

P013 36 NZ Y Y 

P014 19 NZ Y Y 

P015 14 NZ Y Y 

P016 36 Sri Lanka Y Y 

P017 13 NZ Y Y 

P018 42 NZ Y Y 

Thematic analysis established four broad themes as represented by Figure 7.2. The first theme was 

positive attitude towards childhood immunisation which was observed in all participants. This 

particular theme was the most prominent of all emerging themes. In addition, the researcher found 

that participants were well-informed and aware on multiple facets of childhood immunisations. 

Furthermore, participants found that NZ immunisations services were encouraging and facilitated the 

immunisation process for parents and caregivers. Lastly, the majority of the participants claimed 

there were no or minimal barriers faced in obtaining immunisations for their children. It was 

understood that these enabling factors work in conjunction towards timely and complete 

immunisations rather than as standalone components. The following paragraphs discuss the results 

in further detail. 
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Figure 7.2: Contributing factors to high immunisation rates among participants 

7.3.1 General Positivity towards Immunisations 

All participants displayed a positive outlook on childhood immunisations, which was understood by 

the researcher to be a significant contributor towards high childhood immunisation rates. Participants 

felt responsible for their child’s health and well-being and therefore high priority was given to timely 

immunisations. The following quotes convey the general positivity which was expressed by 

participants in all the interviews. 

“I just think that immunisation is something good for the child 

because then the child is protected.” 

-P010 

“I’d be morally corrupt as a parent I feel if I don’t protect my kids from 

treatable diseases that can be picked up.” 

-P014 

“Immunisation is useful so that we can look at preventing disease or 

eradicating disease in the future so in that whole context I think 

immunisation is good as a personal thing as well as a general… 

social responsibility I think” 

-P016 
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This was the most prominent of four themes and was further divided into three sub-themes. These 

sub-themes were underlying factors which may be used to explain the positive attitudes of the 

participants. 

Culture and Tradition 

This thesis found that culture and tradition have a huge impact on attitude towards immunisation. 

Most study participants reported that their cultural values had a substantial influence on ensuring 

their child is immunised. Furthermore, participants also reported that childhood immunisation was 

seen as a family tradition passed on through generations. This was also emphasised by the 

involvement of children’s grandparents in the child’s upbringing as stated by participants. Although 

grandparents were involved in the general care of the children, participants also reported that 

grandparents served as reminders for immunisations and were aware of aftercare procedures 

following immunisation events. This shows a strong cultural follow through of immunisation over 

different generations. The listed quotes are a selection of the quotes evidencing the theme of culture 

and tradition which was illustrated in many interviews. 

Like you know – even when we were born, my mum and dad, they 

took some sort of hard work to do the immunisations to us. 

-P001 

“Because I think of Asian culture and people they do believe that 

they should look after their kids at younger age. They should have 

family members around their kids and a lot of people just have their 

grandparents look after their baby when they get back to work. I so 

think it’s a culture driven thing.” 

-P010 

“Carried on. It’s in the family you know… generation you know.” 

-P005 

Trust 

The second theme within positive attitudes was trust. Participants placed a considerable amount of 

trust in their health professionals, government and medical science. Participants demonstrated a lot 

of trust especially in their health professionals. Support for immunisations from health professionals 

helped parents confirm their decision to immunise. 

“We think we more are reliable on doctors. You know whatever they 

say is, we think is betterment for our baby.” 

-P001 

“I quite often listen to my GP, ‘cause so far, we... I think we’ve 

established this relationship that I really trust her in a lot of things 

that she advise me on. So I quite often just take what she says.” 

-P007 
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Most participants had a firm belief that New Zealand government and health experts would only 

endorse and encourage health services which are beneficial.  

“I mean it is something offered by the government. I’m sure they 

done research it. They wouldn’t simply encourage and you know 

without any backing to support why they encourage it.” 

-P002 

“But if New Zealand government thinks this is the good, these are 

the good vaccinations for children, then I’ll probably agree that 

because it must be the suggestion from the specialist who are 

professionals so I’ll probably agree with that.” 

-P011 

In addition, participants also placed trust in vaccine research and testing which is done to ensure 

safety and efficacy of vaccines. This theme in interconnected with the previously discussed theme of 

culture and tradition. Placing trust in medical authorities was also highlighted as having a cultural 

element by some participants. 

“Oh just easy, quite easy to follow. I never asked about them ‘cause I 

think that’s been there for long time and should be quite reliable 

one.” 

-P012 

“These are things that have been tested over a long period of time 

and also the concern about the measles vaccine has been raised to 

do with autism. I did read up at that time about it but because there is 

no evidence, I did immunise my kids.” 

-P016 

7.3.2 Information and Awareness 

Participants were generally well informed and aware regarding childhood immunisations. This section 

investigates the participants’ responses to media influence on childhood immunisations, major 

sources of immunisation-related information and risk-benefit analysis on the decision to immunise. 

Many aspects of this particular theme, such as risk-benefit analysis, also overlap with the theme of 

positive attitudes (7.3.1). 

Information Sources 

Doctors and the well-child book were quoted as being the primary sources of information. This could 

be related to the trust placed in medical professionals as discussed in earlier paragraphs. Other 

health professionals including nurses, mid-wives and Plunket nurses were also reported as being 

valuable sources of information. Most participants were satisfied with the provided information but 

also reported doing additional research and looking up information on the internet if needed. Those 

who did not look up further information were well aware of where to get more information if and when 
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needed. A minority of participants did not look up extra information and reported being completely 

satisfied with the provided information. 

“The midwife she started giving me all kinds of brochures and 

immunisation was part of that. And in our well child, you know the 

well child book.” 

-P002A 

“… there may have been some brief brochures or booklets from the 

GP or the Plunket. They were given us and remember sort of reading 

bit about that but no I haven’t sort of gone out and done any 

research as such.” 

-P003 

“I would go online to check on the official website from the 

government. But I’d also look at other lobbying groups as well. 

Talked to doctors, mainly getting professional advice from doctors 

and nurses and talk to mums who have older kids to see how they 

were when they had their vaccinations.” 

-P008 

Negative Influences 

Another finding of the study was that participants were well aware of negativity regarding 

immunisations from media and anti-immunisation lobbying groups. This was an interesting finding as 

this further demonstrates the awareness of this group regarding immunisations. Participants 

commented that such negative influences can possibly erode public confidence in vaccines and 

impede immunisation uptake. Participants were also aware of rare but possible adverse effects of 

immunisations. Nevertheless, the negativity and possible adverse events following immunisations did 

not deter participants from fully immunising their child. This finding confirmed that participants were 

knowledgeable about immunisation and their positive attitudes were backed up by knowledge rather 

than just faith in medical professionals. 

“…I saw the thing on Oprah with Jenny McCarthy and I think her 

son’s got autism. She’s really anti you know she believed that it 

would cause instant, that point in time he stopped smiling.” 

-P004 

“Yeah, there are also negative things that I heard from people. Some 

people may say that after the injection, it can get worse over time.” 

-P010 

“yes there have been concerns raised by others but I find it difficult to 

sometimes see their point of view because I think that’s protecting.” 

-P016 
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Risk-benefit Analysis 

All study participants undertook a risk-benefit analysis of childhood immunisation regardless of their 

general attitude towards immunisations. Even parents who were completely pro-immunisation 

commented on vaccine related risks versus benefits of vaccination. However, these participants 

reported any concerns were offset due to awareness of the importance and benefits of childhood 

immunisations.  Participants reported that they would weigh up the possible adverse effects of 

immunisations compared to the benefits in order to inform their decision whether or not to immunise. 

All parents reported that the benefits of immunisations were greater than any associated risks. 

“But like any treatment I think there are risks but you know – go for 

the benefits really.” 

-P003 

“…It’s like risk assessment for us. If the kids got the disease, what is 

that going to be like and if that sort of reaction does occur… what the 

chances are like” 

-P008 

Participants stated that their fear of vaccine preventable diseases was a strong motivator in getting 

their children immunised. This was the main component in the risk-benefit analysis. 

“I think in the olden days, those babies they die from all those 

diseases because they don’t get all these things. So in the modern 

world they have all this immunisations to help your baby stay 

healthy.” 

-P002 

“I think it’s quite… really really important for the child because if you 

don’t immunise then they will probably later on get the disease and 

some of the disease is really serious and maybe quite deadly 

disease so you don’t want to take the risk.” 

-P015 

Few participants expressed doubts regarding vaccines and associations with allergies but these 

participants reported their children being fully immunised once their concerns had been alleviated 

through research. This shows that these parents were aware of possible adverse effects or had 

heard of incorrect or exaggerated risks of childhood immunisations but chose to get their children 

vaccinated nevertheless. The willingness to immunise children despite concerns also ties in with the 

attitude component of the findings.  

“It’s like when my first child had very bad reactions and now she is 

allergic to quite a wide range of antibiotics, we know that it can be 

related [to immunisations] but on the other hand we can’t really help 

it and seeing that she grew up without the risk of like meningitis or 

anything like that... it still gives us peace of mind.” 
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-P008 

“Like nervous system side effects and also like autism or something 

like that. Yeah. And also some vaccines have live virus so I don’t 

know whether he can tolerate it or not. No, just for the first time [felt 

concerned].” 

-P017 

7.3.3 Minimal Barriers 

The third theme drawn from the thematic analysis related to perceived barriers to immunisation 

services. The interviewed group reported no major barriers in obtaining immunisations for their child.  

“Not at all because we went to a clinic nearby, XX, so we just got her 

– yea… no difficulties at all, yea” 

-P002A 

“I can always get the day that I want. It’s quite easy.” 

-P010 

Although at first instance the respondents reported no barriers were faced, further discussion 

revealed difficulties that have the potential to obstruct timely immunisations. Participants reported 

taking time off work to ensure that immunisations were done on time. One participant (P013) also 

reported transportation problems when she first arrived in the country but sought help from friends 

and family or utilised public transportation to get to immunisation appointments. This demonstrates 

that when barriers were faced by participants, a solution would be found. Participants noted down 

dates in their diaries and organised any time needed to be taken away for work well in advance. This 

does not necessarily suggest that this group does not face any barriers to immunisations; rather the 

participants prioritise their children’s immunisations and measures are taken to ensure complete and 

timely immunisations for children.  

“I can drive, before driving yeah that time I have problems because 

my husband working full time. That time I call my friends and he took 

me to the doctor’s place.” 

-P013 

“Yeah, we’d just do it. Take annual leave… if our employers were 

that pedantic, we’d just say well put it down as annual leave or take it 

out of my lunch break.” 

-P014 

“If you wanted to protect your child, you will find a way.” 

-P018 

7.3.4 Encouraging Immunisation Services 

Participants reported that immunisation services were a driving factor in their decision whether or not 

to immunise their children. Participants reported encouraging immunisation services in NZ and Asian 
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(home) countries facilitated the immunisation process and ensured immunisation uptake. Such 

services were appreciated by participants. This theme was divided into further two sub-themes, the 

first about NZ immunisation services and the second about influences of immunisation from 

participants’ home countries. 

New Zealand Immunisation Services 

Participants appreciated immunisation services provided by GPs and Plunket in NZ. Comments were 

made on the ease and accessibility of the services and how this ensured immunisation uptake was 

maintained. Some participants mentioned that they placed more trust in the NZ medical system than 

their home countries.  

“... basically my GP actually send us a letter, you know close to the 

time when it needs to be done. And they will actually remind us then 

we’ll just go and do it and pretty much every time it’s on time.” 

-P007 

“I think the plunket system is not bad because in other Asian 

countries they don’t really have such a comprehensive system to 

take care of baby and mothers so I think that’s a good thing.” 

-P010 

“I have more trust in this country than I would for example in 

Malaysia.” 

-P018 

Furthermore, free immunisation services for children were frequently mentioned as an influential 

factor in the decision to immunise. Participants frequently mentioned that it was free so they thought 

“why not?” Free immunisations were also appreciated by participants who had to pay money for their 

children to get immunised in their home countries.  

“It’s free of charge as well, why not” 

-P002B 

“But I do know that from what my sister who have kids as well she 

did say what we have in place and all this free system of health care 

and everything is actually quite good comparing to where they come 

from.” 

-P009 

Immunisation Experience in the Participant’s Home Country 

Immunisation awareness among participants was seen to stem from encouragement to immunise in 

their home countries. Participants recalled there was a staunch endorsement for childhood 

immunisations in the form of advertisements, health campaigns and advocacy from health 

professionals and government which was why they were already aware of the benefits of 

immunisations prior to settling in NZ.  
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“Probably they do promotion a lot [in India].” 

-P001A 

“…our health system [Sri Lanka] is very advanced and we one of the 

highest immunisation rates in the world, it’s almost 99% I think” 

-P016 

Most participants mentioned their home countries as having well established immunisation systems, 

however not all countries offered these services for free. For example the Filipino participant (P005) 

mentioned the cost of immunising children in the Philippines as one of the major differences in 

comparison to the NZ immunisation system. 

“Yeah. You have to pay (in the Philippines) and it’s very expensive” 

-P005 

In addition, experiences of diseases and policies, such as the one child policy in China were also 

given as reasons for wanting to immunise and protect children. 

“…because China have one child policy so it’s very treasured, the 

one child is a really really treasure for the whole family. So they all 

taking really really seriously.” 

-P015 

“Maybe because many Asians live in countries where the infection 

rate is higher so they are more concerned about infections so they 

are more willing to immunise their babies I think.” 

-P017 
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7.4 Discussion  

The Asian population in NZ is primarily a new, immigrant group.
141

 As discussed in Chapter 1, 

immunisation coverage rates are the higher in this group than any ethnicity in NZ.
4
 Immunisation 

coverage was also found to be higher among immigrants in a Canadian setting, especially among 

Asian immigrants.
191

 Ethnic discrepancies in immunisation rates have been raised internationally, 
54 55

 

and are also observed in NZ immunisation coverage. 
4 51

 However, these studies have solely focused 

on ethnic groups with low immunisation coverage. Data in this thesis suggest that there are many 

enabling factors that contribute to explaining the high immunisation coverage observed among NZ 

Asians. Almost all participants demonstrated a combination of positive attitudes, finding NZ 

immunisation services encouraging and facing minimal barriers. Certain enabling factors overlapped 

with other factors such as trust in health professionals and choice of information source.  

All respondents demonstrated positive attitudes towards immunisations. Several studies have 

confirmed the association between immunisation coverage and parental attitudes.
80 83 90 93

 All 

participants in this thesis reported being immunised as children themselves and that immunisation 

was seen as a tradition passed through generations. This cultural aspect may explain why NZ Asians 

have high rates of immunisation compared to other ethnic groups.  

A high level of trust was expressed by participants in the government, health professionals and 

medical science. A difference was observed in level of trust and this was based on the length of 

residency. Participants who had lived outside their country of birth for over twenty years placed 

greater trust in medical science and safety of vaccines rather than health professionals or the 

government. In contrast, short-term NZ residents had more trust in the government and their health 

professionals. This is plausible as immigrants tend to adapt the host country’s lifestyle patterns with 

increased length of settlement 
141

 and this may explain the shift in the focus of trust within Asian 

immigrants. 

Study participants described undertaking a risk-benefit analysis before immunising their child. A 

study in the United Kingdom (UK) designed a decision making process model to explain parents’ 

reasons for not immunising their children and showed that these parents would undertake a risk-

benefit analysis as well.
89

 Parents in the UK study felt that their decision not to immunise was an 

informed one. Although the UK study participants reached a different decision to participants in the 

present study, the contribution of a risk-benefit analysis to well-informed decisions is highlighted in 

both situations. One of the reasons for the two sets of participants reaching different decisions could 

be trust in health professionals. Participants of the UK study lacked trust in their health professionals 

and believed that they did not provide balanced information in contrast to participants of the present 

study. 

The participants in this thesis were well informed regarding childhood immunisations. General 

practitioners were reported to be the primary source of information. This was also reflected in a study 

which tracked parental attitudes across five European countries.
96

 The European study showed that 

in all countries, health professionals were the most used and trusted source of immunisation 
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information. Furthermore, the government was also regarded to be a highly trustworthy source of 

information, similar to the perspectives of the present study participants.  

While one NZ study found that PNs raised culture and language as barriers to immunisation 

coverage within the NZ Asian group,
50

 the participants of the present study reported few barriers to 

seeking immunisations. Some participants reported that time had to be taken off work in order to 

attend the clinic for their child’s immunisation but this was organised well in advance. One participant 

reported transportation problems and sought public transportation or friends’ help to get to 

immunisation appointments. This highlights that it may not necessarily mean that this particular 

ethnic group does not face barriers, rather these barriers are overcome as childhood immunisations 

are given a high priority.  

Most parents reported accessing immunisation information from more than one source. Although 

health care professionals were primary sources of information, well-child books and the Ministry of 

Health website were frequently mentioned as well. This is similar to findings of a UK study which 

reported that most participants in their study obtained information from more than one source when 

deciding whether or not to immunise their children.
81

 In the UK study, parents of fully immunised 

children were more likely to be satisfied with information. This may explain the association between 

information and full immunisation status of children in the current study. 

The NZ immunisation service was greatly appreciated by the majority of participants. Participants 

were aware of the benefits of childhood immunisation, as their home countries encouraged 

immunisations which was a positive influence on the decision to immunise. This particular theme also 

overlaps with information and awareness, further emphasising that this group is well informed on 

immunisation-related decisions. 

7.5 Strengths and Limitations 

The study was important in understanding immunisation seeking behaviours of the Asian ethnic 

group in NZ. One of the strengths of the study was a diverse range of participants in terms of ethnic 

sub-group, religion, socioeconomic status and length of residency in NZ. In addition, the study 

yielded a rich dataset as interviews were continued until complete saturation was achieved. The type 

of interview design also provided an easy way of gaining insight into the research area. One-on-one 

interviews provide a safe and intense focus on individual views of each participant as opposed to 

focus groups. Furthermore, face-to-face interviews also help in encouraging participation, allow for 

physical prompts by the interviewer, detect non-verbal cues as well as invoking thoughtful responses 

from the participants. The semi-structured interviewing style provided a balance between the 

systematic interviewing approach and offered flexibility.
168

 

However, it is also important to note that there are limitations that require that the findings be 

interpreted with caution. Firstly given the qualitative nature of the data it is difficult to extrapolate 

results to other ethnic groups. Secondly findings may have been influenced by participants 

responding in a socially desirable manner due to the interviewer’s presence. Furthermore, the 
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interview schedule was designed to be semi-structured which has the possibility to omit some 

relevant topics. 

Thirdly, despite the purposive sampling approach and many attempts to obtain a diverse sample, 

Asian parents who did not immunise or fully immunise their children, or who did not immunise in a 

timely fashion were not able to be recruited. This limitation means that the exploratory study was not 

able to look into the views of Asian parents who did not immunise. In addition, due to lack of 

resources, parents who could not converse in English were excluded from the study meaning that the 

views of this group were not explored by this study. 

7.6 Recommendations  

The findings suggest that reasons for high immunisation coverage rates among NZ Asians are 

attitudinal rather than logistical. In this case it is difficult for these findings to be extrapolated to help 

improve coverage rates of other ethnic minorities in NZ. However, certain changes may be employed 

in order to improve immunisation coverage rates. 

The provision and distribution of different resources such as DVDs for immunisation-related 

information was a popular suggestion by many participants. In addition, provision of resources in 

multiple languages was also mentioned (although this is already available) and it was added that 

these resources should be easily accessible to those in lower socioeconomic groups. Participants 

also mentioned that there was a need for more information on non-funded vaccines such as the 

rotavirus vaccine. Findings of the study indicated that information related to these vaccines were not 

readily accessible. 

Participants appreciated the employment of pre-call reminders by general practices. For participants 

whose GPs did not provide this service, this was something that was frequently mentioned as a 

useful strategy. Pre-calls have found to be effective by a NZ study which shows that this 

recommendation may be important in improving immunisation coverage in practices. 
192

 

7.7 Chapter Summary 

This chapter outlines the first qualitative study conducted with Asian parents to understand reasons 

for high immunisation uptake among Asian communities. Participants displayed positivity towards 

immunisations, trust in their health professional and health care system, and being well informed on 

immunisations. Combination of these factors is found to contribute to high immunisation rates. This 

study was published in The Journal of Primary Health Care ( see Appendix I).
193
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CHAPTER 8. ASIAN PARENTS’ PERSPECTIVES ON 
CHILDHOOD IMMUNISATIONS: HOW PRACTICE 

NURSES SEE IT 

8.1 Chapter Introduction 

This chapter discusses results from the second qualitative study carried out for this thesis, which 

aimed to understand views of practice nurses (PNs) on parental attitudes towards childhood 

immunisation, building on the results discussed in the previous chapter. The study was specifically 

conducted to investigate the second objective of this thesis: to explore perspectives of general PNs 

on immunisation-seeking behaviours of Asians in Auckland and obtain PN views on any variation in 

parental attitudes towards immunisation based on ethnicity. 

 

Figure 8.1: Outline of Chapter 8 – practice nurse perspectives on childhood immunisations 

8.2 Methods 

8.2.1 Procedure 

The study used qualitative methodology to understand PN perspectives. Semi-structured one-on-one 

interviews were carried out with PNs from the Auckland region. Interviews were anticipated to be 

approximately 20 minutes long, keeping them as short as possible in recognition of that fact that busy 

practice nurses have limited spare time during their work hours. The participants were given $20 

shopping vouchers in compensation for their time. 
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8.2.2 Interview Schedule 

The interview schedule (see Appendix J) was informed by a literature review to identify areas which 

could be investigated (refer to Chapter 2). Key areas of discussion for the interview were 

immunisation-related services provided by the general practice, childhood immunisation services in 

NZ, and differences in parental attitudes towards immunisation of different ethnic groups. 

Demographic details of participants were also collected and these included gender, age, ethnicity, 

practice location, practice population, nursing training and experience. 

8.2.3 Setting 

The study setting was Auckland, NZ. The interviews were conducted at a time and location that was 

convenient to the participants, which was generally during working hours and at the general practice 

where the PN was employed. Participants were also given the choice to have the interview 

conducted over the phone if they wished. Nurses who requested interviews outside of work hours or 

at a different location would be accommodated. 

8.2.4 Participant Recruitment 

Participants were consenting PNs from practices with a high number of enrolled Asian patients. 

Inclusion criteria included a significant proportion (at least 40%) of enrolled patients at the practice to 

be of Asian ethnicity. Comparable to the study of Asian parents (Chapter 7), the exclusion criteria 

included inability to converse in English, however it was highly unlikely that a NZ practice nurse 

would be unable to converse in English. Information on general practices with high Asian population 

count was obtained through data held by the Immunisation Advisory Centre (IMAC). Sampling was 

geographically diverse within Auckland, including practices located in West, East, South, North and 

Central Auckland areas. The practices in the database were sorted according to their regions and in 

descending order of proportion of Asian patients.  

Those practices with the largest proportion of Asians were contacted first. A detailed contact log was 

kept to ensure adequate follow-up, avoid contacting practices which declined participation and to 

minimise multiple contact with the same practice. General practices were telephoned by the principal 

investigator to explain details of the study to the PN in charge. Practice nurses who could not be 

contacted over the phone were e-mailed a request to participate. Upon consent, nurses were sent 

the information sheet and consent form (Appendix K and L) via e-mail. The PNs were informed that 

they did not need to print these sheets off and the principal investigator would take hard copies to the 

interview to be filled in. A suitable date, time and location were decided for the interview when the 

inclusion criteria had been met.  

8.2.5 Data Collection 

Two days prior to the interview, PNs were e-mailed to serve as reminder of the interview. Prior to 

starting the interview, participants were once again explained the purpose of the study and an 

approximate time estimate to complete the interview. Participants were provided a hard copy of the 

information sheet and written consent was obtained. A verbal consent was also obtained once 
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participants were happy to commence the interview. All interviews were audio recorded. Upon 

completion of the interview, audio files were transferred to a secure password protected computer as 

soon as possible. After the transfer of audio files was completed, the recordings were deleted from 

the recording device. Any identifiable information was held on password protected files.  

8.2.6 Data Analysis 

Once the audio files were transferred to the computer, the principal investigator carried out the 

transcriptions which were anonymised. The recordings were played back on the computer on 

Windows Media Player at half the speed. The transcriptions were checked over twice to ensure 

accuracy of transcribing. The transcriptions were carried out verbatim and not altered in any way, 

such as to change grammar. Each interview was transcribed as a separate Word document and 

named according to the participant number. The data were pooled together in a table format for 

thematic analysis. An inductive approach was used to investigate emerging themes from the data. 

Similar, repetitive sub-themes were combined to give a more general major theme. Theme coding 

was done consistent to the methods described for the initial qualitative study, where two researchers 

coded themes independently and resolved any discrepancies through adjudication.  

8.2.7 Ethical Consideration 

Ethical approval for the study was obtained through the Northern Regional X Ethics Committee - 

reference number: NTX/11/03/00. 

8.3 Findings 

8.3.1 Participant Demographics 

Interviews were conducted with twenty PNs for this study. A detailed log was kept of the numbers of 

PNs who were approached, and numbers who declined and who accepted participation. The 

demographics collected as part of the interview are presented in Table 8.1. All participants were 

female and the majority (85%) had received nursing training in NZ. There was diversity among the 

participants in regard to ethnicity, age and location of practice. Most practices (95%) had a significant 

proportion of Asian patients enrolled, except for the practice where participant 14 (PN014) was 

employed which had less than 10% of patients listed as being Asian.  
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Figure 8.2: Recruitment of practice nurses 

Table 8.1: Demographics of practice nurses 

Practice Nurse Demographics Practice Demographics 

Participant Gender Age Ethnicity 
Nurse 
training 

Years in 
practice 

Asian 
Proportion 

Practice 
Location 

PN001 F 50-59 Chinese Singapore 30 60-70% East 

PN002 F 40-49 Chinese NZ 14 90% East 

PN003 F 40-49 NZ European NZ 22 80% East 

PN004 F 50-59 Chinese 
China and 
NZ 

12 60% East 

PN005 F 50-59 NZ European NZ 10+ 60% West 

PN006 F 40-49 Chinese NZ 3 60-70% West 

PN007 F 20-29 NZ European NZ 1 44% West 

PN008 F 30-39 Indian NZ 6 40% South 

PN009 F 20-29 Chinese NZ 1.5 80% East 

PN010 F 20-29 Chinese NZ 1 95% North 

PN011 F 30-39 NZ European NZ 6 50% Central 

PN012 F 50-59 Chinese Hong Kong 30 70% North 

PN013 F 30-39 Indian India 1 60-70% North 

PN014 F 50-59 NZ European NZ 28 <10% West 

PN015 F 20-29 North East Asian NZ 1 70% Central 

PN016 F 50-59 European NZ 4 50% South 

PN017 F 50-59 Indian Fiji and NZ 11 40% South 

PN018 F 40-49 Chinese 
China and 
NZ 

1 60-70% South 

PN019 F 50-59 European NZ 31 >50% South 

PN020 F 60-69 European NZ 35 60% Central 
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Thematic analysis of the interview data established four broad themes:  

1. Ethnic and cultural differences in attitudes.  

2. Immunisation-related information.  

3. Differences within the Asian sub-groups.  

4. Variation in practice protocols. 

These four themes are depicted in Figure 8.3 below. These themes reflect practice nurses’ 

perspectives and understandings of the contributors towards differences in childhood immunisation 

rates among various ethnic groups, and particularly perceived attitudes of Asians living in NZ towards 

childhood immunisations. The final theme, variation in practice protocols, draws information from 

different interviews to compare how each practice deals with different facets of the immunisation 

programme, and how this impacts on immunisation uptake. These themes work in conjunction to 

provide an overall understanding of practice nurses’ perspectives on the relationship between 

ethnicity and childhood immunisation. The subsequent sections provide further clarification on these 

themes. 

 

Figure 8.3: Nurses perspectives' on differences in immunisation uptake among different ethnicities 

8.3.2 Ethnic Differences and Cultural Influence 

In order to determine whether the nurses perceived there to be ethnic variations in immunisation, the 

interviewer discussed observable differences in immunisation seeking behaviours among Asian and 

non-Asian populations with the interview participants. All participants agreed there was variation in 

Nurses' 
perspectives 

on differences 
in 

immunisation 
uptake 

Ethnic and 
cultural 

differences 

Information on 
immunisation 

Differences 
within Asian 
sub-groups 

Variation in 
practice 

protocols 



83 

childhood immunisation uptake rates and immunisation seeking behaviours among different 

ethnicities in their practices.  

This theme was found to have four underlying sub-themes which contribute to ethnic and cultural 

differences of the Asian population in seeking childhood immunisations and set them apart from non-

Asians. 

Ethnic Differences 

Participants were asked if there were any noticeable differences observed among Asian and non-

Asian parents in seeking immunisation for their children. Most participants agreed that there were 

differences in attitudes towards childhood immunisation among Asian and non-Asian parents. Nurses 

confirmed that Asian parents were very enthusiastic and keen to get their children immunised. 

Practice nurses also reported that Asian parents were quite eager to get their children immunised on 

time. This perceived difference in attitude between Asian and non-Asian parents were highlighted in 

almost every interview. For example one PN from a practice with 44% Asian patients responded to 

this question by saying: 

“Oh absolutely. Asian groups are usually very very good at 

immunising their children. To the point where they bring them on 

their birthdays. Because technically the recalls are set on their 

birthdays but they’ll even bring them on their birthdays sort of thing. 

Whereas a lot of others, it’s not a big deal. So a lot of other groups, 

we often have to capture them when they come in, it’s very 

opportunistic. And we set up an alert on their file saying that this 

child has overdue immunisations please refer to the nurse.” 

-PN007 

“Yeah, I totally have to think about it because it is a really nice, easy 

(Asian) group to work with. They are a real good group (Asian) to 

work with, it’s really quite… sometimes when someone comes along 

who doesn’t want to vaccinate, we’re like oh far out! Stop, think 

about it because we are actually so used to working with this (Asian) 

group.” 

-PN011 

Participants with even higher proportions (60% and 70%) of Asian patients made similar comments 

when asked for noticeable ethnic differences between Asian and non-Asian populations regarding 

patient attitudes towards immunisations. Emphasis was placed on the enthusiasm demonstrated by 

Asian parents in getting their children immunised as demonstrated by the quotations below. 

“What I can say is that usually the Asian group they are more 

punctual to bring the baby in for the injection.” 

-PN012 
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“… the Asian population I think they’re a little bit more proactive and 

they come to immunisations compared to their other screening 

programmes like when it comes to cervical screening or anything 

they just lag back behind everybody when it comes to immunisation 

they are in the front” 

-P013 

“I guess there’s a greater intensity on well-being and so 

immunisations I think is seen as a part of well-being and so they are 

very enthusiastic and present as soon as they’re asked too. They’re 

keen.” 

-PN020 

In a similar vein, nurses highlighted that Asian parents seldom delayed or declined immunisations. 

Generally it was European, Pacific Islander and Māori parents who were reported to decline and 

delay immunisations for their children. This finding was highlighted when participants were asked 

about the likelihood of Asian parents to delay or decline childhood immunisations. It was then pointed 

out which ethnic groups were likely to delay or decline immunisations in contrast to Asian parents.  

“I think the Māori and Pacific and actually some parents just say I’m 

busy at work but actually some of the parents don’t work at all. So I 

think it’s the attitude and understanding. They don’t really take it that 

seriously.” 

-PN002 

“It’s usually New Zealand Māori, Polynesian [who are overdue for 

immunisations]. They’re just non-responders. Or they move they just 

get lost in transit and stuff like that.” 

-PN005 

“No, they [Māori] don’t tend to decline, they just tend to be very late. 

The decliners are often European.” 

-PN014 

Core/Cultural Values 

Nurses explained how they believed core values and norms (for instance collectivism) among Asians 

played a huge factor in driving Asian parents to immunise. According to the interviewed nurses, 

these values were a deep-seated element of the Asian community and were maintained even after 

migrating from home countries. This is well demonstrated through the involvement of grandparents in 

children’s immunisation events. Nurses spoke of grandparents often accompanying parents to 

children’s immunisations. Nurses explained how immunisations seemed to be something that was 

passed down through the generations and promoted by grandparents in the Asian population. When 

participants stated that Asian grandparents were also involved in immunisation events, they were 

asked if they believed this was due to cultural values within Asian communities. The quoted below 

provide examples of the responses that were received to the question. 
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“And I see quite often the grandparents are here holding the 

grandchild rather than the mother holding the child when the 

vaccination is being given.” 

-PN001 

“… but if they have [Asian parents] the parent’s support, they will 

give them a hand or give them… it’s like a family education. Sharing 

the life experience, sharing how to bring up the children” 

-PN004 

“A lot of them do come in with the parents as well. The baby’s 

grandparents and so I guess it’s probably an acceptable thing. The 

grandparents’ always very compliant and helping out and seem to be 

all for the immunisations. I guess in a way it is handed down or 

expected.” 

-PN019 

In addition, participants also mentioned that experiences from home countries may be another 

reason for Asian parents to be compliant with childhood immunisations. This answer was provided 

when nurses were asked what they believed were some of the reasons for high immunisation rates 

among Asians in NZ. Nurses commented that in Asian countries where immunisations are 

considered to be compulsory, parents may see immunisation as a regulation. Since childhood 

immunisation became a norm in their home country, this behaviour remained instilled in this 

population after settling in New Zealand. An example is provided by the following quote from the first 

interview participant. 

“…in certain Asian countries, if your child is not vaccinated, there is 

certain criteria for admission to school as well. So fully vaccinated 

children is one of the criteria to go to school. And Asian people… 

Asian parents are very particular, that their children are admitted to 

school at the right time, at the right age.” 

-PN001 

The high cost of immunising children in Asian countries was frequently mentioned by participants. 

Participants recalled their patients mentioning how expensive immunisations in their home countries 

were and their appreciation of the NZ health system for providing the service for free. The following 

quotation from the fifth interview demonstrates the type of responses received when participants 

were enquired about the reasons for Asian parents’ enthusiasm towards childhood immunisations. 

“When they’re in China, they need to pay hundreds and hundreds of 

dollars for each immunisation and a lot of them can’t afford it so if 

you come to New Zealand and everything is free, they make sure 

they get it. They [Asian parents] love protecting their children.” 

-PN005 
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Furthermore, PNs believed that in Asian countries, parents would be eager to get their child 

immunised in a timely manner in order to avoid the possibility of being infected with a VPD, as rates 

of diseases are generally higher in those countries. Once again, this response was to the question 

regarding the reasons for high immunisation rates among the Asian population. Participants stated 

that most immigrants would have had some sort of experience of VPDs from their home countries 

which would create a greater desire to immunise their children. 

“…also it’s a knowledge which they gain from their experience. Like I 

have in real life, in India I have seen, I have had a cousin who’s 

probably 20 years older than me and she had polio and she’s 

disabled for life and I’ve also seen another lady at my church so 

really in life I’ve seen two people who are disabled with polio 

whereas I don’t think the New Zealanders would have that 

experience.” 

-PN013 

“I have heard some say that they [Asian parents] can’t understand it 

[anti-immunisation views] because they feel that these people need 

to live in countries where they’ve been and see sickness that they’ve 

seen. So I think a lot of it is experience. And the knowledge of having 

seen it. Perhaps relatives who are sick. They’re all very much aware 

of what sickness is. And I think that’s why it has such an impact on 

them.” 

-PN020 

Another cultural aspect that has the potential to have a negative impact on immunisation uptake 

within the Asian community is strong ties to home countries. This results in considerable travelling 

which may have an adverse effect on the timely uptake of childhood immunisations among Asians in 

NZ. This theme emerged when participants were asked if Asian parents delayed immunisations for 

their children in comparison to non-Asian parents. Participants stated that most often the reason for a 

delay in immunisations among Asian patients was when their parents/caregivers were travelling 

outside NZ. This also created problems in recalling children who were overdue and referring them to 

OIS, as there was no way of contacting them especially if patients left without informing their GPs. 

This is demonstrated in the quotes below taken from interviews seven and ten.  

“I feel sometimes that the ones who do seem to delay it are often 

because they are travelling to and from China a lot or any of the 

other countries, but in particular China. So they’re often delaying it 

because of that.” 

-PN007 

“…usually they’re pretty good but if they don’t do it, it means they’re 

out of the country. And if we refer to them you can’t find them 

anyway.” 
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-PN010 

On the other hand, some participants also reported that certain Asian patients were so concerned 

about the timely uptake of immunisation that overseas travel dates would be organised around 

immunisation events or children would be immunised in the overseas country. An example is taken 

from interview 19. 

“The Chinese are very accommodating if they are planning to go 

back to China, or overseas on a holiday then they will try and work 

their immunisation schedule around their travel… Yes, they’ll make 

sure that they’re right up to date with their immunisations before they 

go. I think they probably do a catch up while they’re away if they 

happen to be away when their next one’s due.” 

-PN019 

Asian Parents Enquire about Additional Vaccines 

Participants were further queried for any other differences between Asian and non-Asian parents’ to 

childhood immunisations. In response, the nurses highlighted that Asian parents generally enquired 

about additional vaccines which are not a part of the national immunisation schedule. Asian parents 

were happy to pay extra for these private market vaccines in order to fully protect their children with 

every available vaccine. The following quotes are typical of the responses received in the interviews 

in supporting this theme. 

“They’re [Asians] more pro-active for it. They want everything and 

anything that’s going and we’ve never had problems with them but 

they’re always asking for extra. They’re the ones who want the 

varicella and the rotarix and they’re happy to pay. You’ll give them 

their immunisations and they’ll say oh is there anything else they 

need?” 

-PN005 

“They just not do the normal scheduled vaccinations, the parents 

always happy to pay for the extra vaccination. They just want to like 

fully protection for the baby.” 

-PN009 

Some PNs mentioned that this enquiry may be due to the fact that Asians may have been immunised 

with those non-funded vaccines as part of the routine vaccination in their home countries. An 

example is given here from the fifteenth interview where the participant explained that Asian parents 

still want access to vaccinations for their children that they received in their home countries. 

“… they [Asian parents] came from the overseas that means they 

had different kinds of vaccinations scheduled which is actually not 
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included in New Zealand. The parents still want access to it including 

like chickenpox or Hepatitis A.” 

-PN015 

Trust in Health Professionals and Medical Science 

The interviews revealed that there was a high level of trust placed in medical science and the health 

profession by Asian parents. According to the participants, Asian parents rarely raised any concerns 

regarding the vaccine itself. However, on the odd occasion that concerns were raised by an Asian 

parent, they seemed to be effectively alleviated once they had voiced their concerns to a health 

professional and been explained what to do. Participants reported that most Asian parents 

unquestioningly attend immunisations. Although it was also pointed out that Asian parents do not 

come in ignorance but have an understanding of the benefits and possible side effects of immunising 

children. The quotes below provide examples of the responses received when participants were 

asked if Asian parents raised any concerns in regard to vaccines and immunisations. 

“I think Asian parents in the way, they are more reliant on, as I 

emphasised, on medical people and nursing people to tell them. 

They sort of, don’t actually go into the internet and read like most of 

the… I think more European people do that, going to the internet and 

do research whereas Asian parents tend to rely on what friends say, 

hear-say, what parents say and what the doctors and the nurses 

say.” 

-PN001 

“They have just like I mentioned earlier they will search from the 

internet and say there was a concern about whatever and you need 

to give them a answer or something that can satisfy their concerns. 

And sometimes when that comes you’ll find that the medical staff is 

as important. Like take doctors’ word. So you get them to see the 

doctor and the doctor can explain further and you just need to let 

their worry settle” 

-PN002 

“… they do know the side-effects part as well because they are quite 

family oriented. Because they’ve been having the immunisations for 

themselves and then the other children or the siblings. So they know 

about certain reaction will be possible but it’s just matter of them 

thinking it’s better to have it rather than not have it.” 

-PN015 

8.3.3 Immunisation-related Information 

The interview included questions around immunisation information and the uptake of this information. 

Participants were enquired on their perspectives regarding the uptake of information and knowledge 

on immunisation of Asian parents. Interview Two highlighted education level of immigrant Asian 
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parents in particular. Higher education is common among immigrant Asians as this is a pre-requisite 

under the skilled migrant’s entry into NZ.  

“I think it’s their understanding, why they need to have the 

immunisation and also I mean for most of the immigrant families, the 

parents have a higher education, they understand that and they 

know it’s for the benefit of their children’s future, for the prevention or 

whatever.” 

-PN002 

On the other hand, the majority of the participants spoke of education levels among Asian families, 

without making a distinction between immigrant and non-immigrant Asian families. Most PNs stated 

that they felt the majority of Asian parents were well informed and educated about childhood 

immunisations. Participants spoke of a high education level among most Asian parents and this 

having an impact on their understanding on the need for immunisations. The quotes below are taken 

from the fourteenth and twentieth interviews and are typical of the responses received, highlighting 

education levels among Asian parents and the influence it has on the decision to immunise. 

“Yeah, I think they’re really well informed actually but that doesn’t 

seem to come up nearly as much now as it used to do. But I normally 

find them [Asians] fairly well informed.” 

-PN014 

“Yes I think they [Asian parents] probably do a lot of reading, Internet 

search. I think a lot of that does depend on their education level. And 

a lot of Asian Chinese, whatever speak very fluent English…” 

-PN020 

Upon further query regarding immunisation-related information, participants stated that they felt 

Asian parents knew about both the benefits as well as minor but possible adverse effects that could 

take place following an immunisation event. The participants’ understanding was that most Asian 

parents believed the benefits of childhood immunisation outweighed any risks. An example is 

provided below taken from the seventh interview of the study. 

“I think a lot of them are aware. Some of them might be a little bit 

more oblivious but that’s usually our job to tell them about the 

adverse effects and stuff. But for them a lot of it is the adverse 

effects outweighs the benefits to the immunisation. “ 

-PN007 

When participants were questioned about any concerns which were raised about immunisations 

specific to the Asian community, the responses were mainly associated with after care. According to 

nurses this type of concern among Asian parents was in contrast to non-Asian parents. Participants 

highlighted that many Asian parents did not enquire about safety of vaccines, unlike the non-Asian 
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population, rather how to take care of their children post immunisation. This aspect was emphasised 

in many interviews. The examples below demonstrate the types of concerns PNs receive from Asian 

parents. 

“They wanna know what the reactions are going to be for their child. 

So we got a little sheet that shows that. They’re not as concerned 

about what the components are in the vaccine.” 

-PN003 

“Most of the Asian parents, they are raising concerns after 

immunisation. After the vaccine, will the kids have the fever? Or not 

settling, grumpy? And they sometimes ring up saying hey look, this is 

what happened. So mostly that’s the concern for them. But non-

Asian parents, their concern is probably before the immunisation.” 

-PN010 

A finding of this study that is of particular interest and specific to the Asian community regard care of 

the child following an immunisation event. A number of participants stated that a common after care 

question they received from the Asian community was about bathing children after immunisations. 

According to PNs, Asian parents were unsure on the effect bathing would have on the immunisation 

and their child. The quotes below are examples taken from three separate interviews which highlight 

the trends in concerns observed by the participants among Asian parents. 

“And if they can bathe and shower their child afterwards. Really 

basic stuff like that so just day to day care of baby. So they don’t 

wanna know what it has… what’s added to the vaccine, all the 

components of it.” 

-PN003 

“They just want to know if they can bath afterwards. That’s the first 

question, can they bathe? Can they eat? And you sort of tell them 

just be normal. You don’t have to do anything special. But the 

important question is can they bathe?... Very common amongst the 

Asian population [to ask after care questions]. So they believe, like I 

know Chinese are scared in the shower it washes it away.” 

-PN005 

 “I think maybe Asians are quite understanding with the reaction. 

They do want the baby to have the imms but they’re still worried 

afterwards. Can they have a shower?” 

-PN018 
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8.3.4 Immigrant versus Non-immigrant Asians 

There were mixed responses as to whether there are any noticeable differences between Asian 

parents who migrated to NZ and those that were born here. Participants were enquired if they felt 

there was a difference between these groups in their attitudes towards immunisations. 

Some participants stated that there were differences between the two sets of parents. According to 

these participants, Asian parents who were born in NZ seemed less eager and enthusiastic towards 

childhood immunisations in contrast to immigrant Asian parents. The quote provides an example of 

the type of responses received from participants who believed there was a difference in the two 

groups. 

“Honestly, the local born [Asians] is not as good from China.” 

-PN004 

Possible reasons for this difference, according to participants were the one child policy in China 

(making immigrant parents more protective towards their child) and NZ-born Asians being more 

westernised than recent immigrants. The following quotes are from participants who shared their 

perspectives on the reasons for the difference in attitudes. 

“In our clinic, lots of kids, their parents are from overseas. Some 

young [Asian] parents they might be born here, they don’t care or 

anything. They just go to the scheduled ones. They don’t ask for 

extra or something like that. They just follow the schedule. I think 

they’re probably quite young [NZ-born Asian parents]… Looking after 

the child is just part of their life. But with the overseas parents they 

probably think the main thing to look after is the child at this stage. 

Probably the other reason is, in China the parents only got one child” 

-PN006 

“Well, you know if they’re born in here, culturally they’re more to the 

western culture they tend to take it a bit more relaxed. But in saying 

that, I don’t have any personal experience of really them not 

vaccinating.” 

-PN013 

On the other hand, some participants felt that there were no differences between immigrant and NZ-

born Asian parents. They believed the reason for this was the strong cultural follow through after 

migration and promotion of immunisations to young parents by their parents. The following quotes 

are from participants who did not observe differences between the groups. 

“…although there may be quite a few of the Asian mothers born 

overseas and their parents would have sort of instilled into them 

what they have to do you see.” 

-PN001 
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“No, I think all Asian parents respond the same [regardless of being 

born in NZ or overseas].” 

-PN005 

“I don’t think so [there’s a difference between parents born in NZ and 

those overseas]. I think it depends on which part of China they come 

from.” 

-PN009 

Finally, it appeared that the difference between the two sets of parents may be more to do with their 

understanding of vaccines and the NZ health system rather than keenness of getting their children 

immunised. According to participants, even though NZ-born Asian parents are more ‘westernised’ 

and may have an attitude which may seem to make them appear less vigilant than their immigrant 

counterparts, they would still get their children immunised. In addition, participants also believed that 

Asian parents who were NZ-born or had lived in the country for a longer duration were better 

informed regarding vaccines and were not instinctively compliant as may be the case for immigrant 

Asians. The quotations below demonstrate the differences in attitudes and understanding of the NZ 

health system and vaccines but at the same time highlight that both groups of parents are willing to 

get their children immunised. 

“Doesn’t really feel like difference but there is different perspective of 

the health system that is different. Because for the newcomers, they 

couldn’t understand here and they couldn’t understand why they 

have to wait…” 

-PN002 

“Those who are born overseas often seem to be a bit more vigilant. 

They’re really… when’s the next one due, when’s the next one due? 

Ones born in New Zealand, they’re probably a bit more relaxed but 

that’s probably because they’ve grown up not seeing it [diseases] 

either. They sort of adapt our kiwi way in terms of… but I think 

probably both sets are pretty vigilant in terms of getting the 

vaccinations done” 

-PN007 

“Obviously there is a difference [between overseas and NZ-born 

Asian parents]. We can say both… parents who are born here 

they’ve got sort of like extra knowledge or extra ideas of what these 

vaccinations are for” 

-PN017 

8.3.5 Practice Protocols 

Another factor which could impact upon immunisation uptake rates is practice protocols (refer to 

Section 2.4). Participants were invited to speak about immunisation protocols within their practice. 

This included pre-calls (reminders to parents before immunisation due dates) and referral to OIS 
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specifically. However, participants also spoke about catch-up immunisations and strategies 

employed in their practices to promote efficient immunisation delivery.  From these questions, 

comparisons of participants’ responses were made. For instance, there were differences in practices 

in regard to sending out pre-calls to parents and its perceived usefulness. While some PNs believed 

this was a useful tool, other participants disagreed saying that there was either no need for it or it 

was not feasible. Table 8.2 provides examples of differences observed among participants’ 

perspectives on pre-calls. 

Table 8.2: Comparison of practice protocols regarding pre-calls 

Pre-calls 

“…we are sending recall letters at least a week 
before the due date and we kind of mention the due 
date should be so and so date or what could be the 
oldest date.” 

-PN015 

“Normally we don’t [send pre-call letters]. Because if 
we do, it’s quite heavy loading paperwork and so we 
do if they’re overdue.” 

-PN004 

“Yeah, we send out recall letters usually about a 
week before they are, the vaccines are due.” 

-PN016 

“We wait for them, if they don’t come in because 
normally their plunket nurse tell them the due date – 
six weeks immunisation. If they don’t come in then 
we send letters. After, yeah.” 

-PN008 

“It goes out before they’re due. I don’t actually do the 
recalls. I’m used totally in nursing but the recall would 
definitely go out I’d say two weeks beforehand with 
the six week check.” 

-PN020 

“We’re actually not doing very well [in pre-calls]… in 
this practice we… to be honest, I don’t know. I can’t 
answer that question.” 

-PN010 

If a positive response was received to the utilisation of pre-calls, participants were further prompted 

about the type of pre-call they used. The responses showed that there was a mix of methods 

employed to remind parents of immunisations. Practices sent out either pre-call letters, text 

reminders, or made phone calls to serve as reminders, whereas some practices utilised a mix of all 

these different methods. The following quotes demonstrate the methods of pre-calls employed by 

some participants. 

“Asian populations are quite mobile as well and they move quite a bit 

so I prefer to have a phone to phone contact.” 

-PN001 

“Yeah generally, they [pre-call letters] seem to work. We’re usually 

very aware of the patients who move around a lot and stuff often so 

we’ll call them and we’ll try to get a hold of them by other means.” 

-PN007 

“Yes we do [send pre-calls]. But we mostly do that… probably about 

90% of the time; we do that by text message.” 

-PN011 

“Yeah [letter goes out] and then a phone call.” 

-PN016 
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Furthermore, there were also differences in how practices dealt with catch-up immunisations for 

immigrant children. Some participants felt that the guidelines in place for catch-up immunisations 

were clear and easy to follow. On the other hand, other PNs felt that catch-up immunisations were 

very time-consuming and particularly problematic if there were no records of previous immunisation 

events. The steps taken in the absence of immunisation history also differed between practices. 

Table 8.3 highlights the differences in opinion among the participants regarding the ease of 

completing catch-up immunisations, as well as procedures followed when previous immunisation 

history is unreliable or inaccessible. 

Table 8.3: Comparison of nurses' perspectives on immunisation catch-up. 

Opinion on catch-up immunisations 

“No [catch-up process isn’t difficult], generally… well 
especially the Chinese, they come with all the 
documentation anyway but often relatives will access 
things and get them sent across. E-mail home and 
they’ll arrive with them a little bit later.” 

-PN003 

“We prefer [that children bring in immunisation 
certificate when transferring to this practice] that’s 
why I said in certain Asian countries you ask them do 
you have the paper? They say oh it’s all vaccinated. 
But where’s the paper? No we don’t have paper 
because it’s all done in the kindy and that’s difficult.” 

-PN001 

“Well the latest is that there is either a new list or 
decision from IMAC that we should be vaccinating 
anybody who hasn’t had a record. If they’re not sure 
and we don’t have a record, it’s safe to have them 
vaccinated.” 

-PN017 

“but if a baby, if there’s no records, I would not feel 
comfortable to give the vaccine…  it’s like you ask me 
to give you the injection, which I have no idea what’s 
the story behind, I just would not feel safe and 
responsible enough to do that. You need to be 
comfortable so I’d rather have records. 

-PN010 

“Yes, we follow the immunisation handbook. See 
what stage they’re at and what they’re missing and 
we do the catch-up.” 

-PN019 

“Oh that’s the hardest [catch up immunisations]. 
That’s really hard. It requires a lot of time and effort 
really. To get all these immunisations, you  have to 
collect all the information, it might be written in 
different languages, you have to put them all together 
and do the catch up and sometimes NIR is not happy 
with what you’ve written and then they call you back 
and things like that do happen.” 

-PN013 

Participants were asked about their procedures for referring patients to OIS after overdue reminders 

were sent. Differences were also noted in this area as the nurses had different time frames for 

recalls, different methods of recalls as well as the number of recall attempts made before a case was 

referred to OIS. Different time frames for recalls mean that children were contacted by OIS teams at 

different ages. The norm is for cases to be referred to OIS after three unsuccessful recall attempts. 

Table 8.4 highlights the differences in outreach referral protocol as explained by participants. 
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Table 8.4: Differences in practice protocols for referring to OIS 

Outreach referral differences 

“Yes, our pattern is we call them up three times and if 
three times they didn’t turn up, we refer them to 
outreach. We try not to and I actually do warn them.” 

-PN001 

“I know legally they say you have to send the recall or 
something like that for three times but actually as 
primary care provider I did not count how many times 
I actually send out.” 

-PN002 

“If they’re not coming in, we will send another letter. 
In about another week’s time and then another one 
and then if we get no response after that third attempt 
we refer them through to outreach.”  

-PN005 

“It’d almost be nice if we could not… have to wait so 
long before we can do outreach… And then the next 
process. So by the time they get their five month 
immunisations they’re often 10 or 11 months.” 

-PN007 

“Two times by letter and once usually by phone. It 
can be either phone or letter so in total of about two 
to three [recall attempts are made]. It gets referred to 
the outreach services. They do try and trace them 
and send them back to us. But what happens with 
outreach, they do the immunisation on spot.” 

-PN017 

“Just one [recall letter is sent].” 

-PN008 

The above quotes show that some participants are doing three recalls, which is standard practice, 

before referring cases to OIS. On the other hand, some PNs do not keep a tally of the number of 

recalls that are sent, or do not attempt to recall patients an appropriate number of times. 

Participants were asked about vaccinator training and it was revealed that almost all participants had 

completed their independent vaccinators training and updates required to keep their registration 

current. Upon further prompting, nurses said they found the training and the updates very informative 

and helpful. Nurses were also provided the option to do the updates either online or attend a course 

for a day. The participants also mentioned a variety of sources they used to keep updated with 

current immunisation-related topics. 

“The update we can do that online. It’s our choice. We can go to one 

day update course or we can do online.” 

-PN006 

“Yes. I think it’s more confidence and the two days lecture give us a 

little bit of information on how to talk to the people refusing the 

vaccination.” 

-PN009 

“First if all we go to the immunisation course and then every two 

years we need to do an update… I think it’s quite good because we 

can get more information from IMAC. They got two monthly 

newsletters. And also we can get the information online. It’s quite 

helpful.” 

-PN012 

Some interviews revealed that PNs from certain practices were pro-active and had effective 

strategies in place to improve and maintain high and timely immunisation rates. This included alerts 
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for patients who were overdue for immunisations on doctors’ consult clips, implementing protocols for 

epidemics, and welcoming new babies to the general practice. This finding was important in 

demonstrating the efforts of PNs in ensuring high immunisation coverage for their practice 

population. The following quotes are selected from interviews where participants spoke about the 

approaches adopted by their practice in order to achieve high immunisation rates. 

“We’ve got alerts on the bottom of our consult slips, who’s overdue 

and everything.” 

-PN005 

“Yes, we followed the Auckland regional public health guidelines. We 

had them written up in our one here and we had a staff meeting to 

make sure that all the doctors were aware of the protocol for MMR. 

We also sent out letters to patients… the children who we didn’t have 

the MMR. And advising them to come in and get it done. And we had 

quite a few measles cases in here. And we had a protocol in terms of 

following for that.” 

-PN007 

“…and we go oh yes that’s so and so’s baby and we ring up and say 

oh congratulations, you’ve had your baby, that’s fantastic. Is 

everything okay? And then we often text them at six weeks” 

-PN011 

“We send out a welcome pack. Our uptake on the whole is very good 

especially with the first vaccination.” 

-PN020 

8.4 Discussion 

Most childhood immunisations are administered in a primary health care setting by PNs in NZ.
50

 For 

this reason, PNs are likely to observe differences in immunisation uptake between different ethnic 

groups. It is also important to understand nurse perspectives in order to employ strategies that may 

be helpful in improving immunisation uptake and timeliness. This study aimed to understand PN 

views on childhood immunisation in NZ and any observable ethnic differences. The study employed 

purposive sampling and demographics of the participants show the diversity among the PNs. A 

diverse range of participants was required in order to capture a broad range of views of nurses.  

All participants agreed that there were ethnic differences in regard to immunisation uptake and 

attitudes towards childhood immunisations. Ethnic differences for immunisation uptake has also been 

explored by other studies which are discussed in detail in Section 2.2 of this thesis.
54 55

 Although 

these studies did not look specifically at Asian populations, the studies’ findings suggested that 

ethnic differences in immunisation uptake were present for a variety of reasons.  

Findings from this study indicated that PNs felt that Asians were less likely than non-Asians and 

particularly Māori and Pacific Island ethnic groups to delay immunisations. The lower timeliness of 
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immunisation coverage among the Māori  and Pacific population confirms this.
4
 A NZ study 

investigated low immunisation rates among the Pacific population over the first two years and 

although immunisation rates of Pacific people have improved, timeliness is still an issue.
51

  

Culture was felt to be a strong element in this study. Participants believed that Asian parents had a 

strong cultural influence to immunise their children. In a mixed methods American study, it was found 

that children of migrant farmworkers had high immunisation rates, with up to 95% being adequately 

immunised.
194

 This was similar to what is currently happening in NZ with Asians (who are largely 

immigrants) having high immunisation rates. However, the American study found culture to have an 

adverse impact on health seeking behaviours. Despite the high childhood immunisation rates, the 

study found that dissimilarity of language and culture of migrants was a barrier to health services. 

Conversely, the study conducted for this thesis found that culture played a positive role for Asian 

parents and supported their decision to immunise. Direct personal experiences of diseases and 

influence from older generations were important cultural elements which resulted in Asian parents 

seeking timely immunisations for their children.  

Participants reported involvement of children’s grandparents in immunisation events and the 

likelihood of input in the decision making process. An American study has also shown an association 

between immunisation and involvement of children’s grandmothers.
195

 The study setting was a large 

Midwestern teaching hospital and it investigated a number of maternal factors such as marital status, 

adequacy of prenatal care and co-habitation with grandmother. Five hundred mothers participated in 

the interviews and bivariate analysis of data showed that mothers living with grandmothers were 

significantly more likely to initiate immunisations and complete the immunisation series.
195

 Although 

the association between co-habitation of mothers and grandmothers and immunisation uptake could 

not be explained by the authors, it was suggested that the relationship was related to social support 

and stress reduction. 

Participants felt that Asian parents had a high level of trust in their health professionals which is seen 

as another component of their culture. Trust is an important factor in immunisation decision making 

as demonstrated in other qualitative studies.
196

 For example a qualitative study with 33 participants 

from New Haven, Connecticut showed that mothers who had a higher level of trust in their doctors 

were more likely to get their child immunised. This is similar to the findings of this study where PNs 

believed Asian parents trusted their health professionals more than non-Asians and this may be 

associated to high immunisation rates in this group. In addition, nurses commented that Asian 

parents had high trust in medical science which was evidenced by their enquiry and interest in 

accessing additional private market vaccines. According to the participants, Asian parents were 

happy to pay for the non-funded vaccines to protect their children against diseases such as 

chickenpox which indicates their faith in vaccines. A nationwide American study which conducted 

telephone surveys of 553 English speaking adults explored the link between patient trust and 

involvement in medical care.
197

 Results showed that patients who had a higher trust in medical 

professions also had a greater degree of medical involvement. As Asian parents appear to have a 
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high trust in medical professionals this may also add to the explanation of why they have high 

immunisation uptake for their infants. 

Numerous studies have investigated factors which may affect immunisation uptake.
63 70 76 87 95 195 198 

199
 One of the important factors is parental education and awareness. Important factors are the 

educational level of the parents, and whether they have information and awareness about 

immunisations regardless of their formal education. The current study also explored participants’ 

perspectives about Asian parents’ awareness regarding childhood immunisation and education level. 

The PNs regarded NZ Asian parents as being both well informed on childhood immunisations and 

highly educated. High education may have a positive impact on immunisation uptake as 

demonstrated by the Greek study previously discussed in Section 2.3.1.
63

 The study investigated the 

impact of several factors which affects immunisation uptake and it was found that education level of 

parents had an influence where parents with higher education were more likely to have their children 

immunised than those with lower education levels.
63

 Similar results were obtained in an American 

study which utilised questionnaires to assess risk factors with failure to vaccinate with parents of 

1003 children in Ohio.
198

 Parental education, maternal age, number of siblings and race were 

investigated as potential factors which impact on completion of basic childhood immunisations. Of all 

investigated factors in the study, paternal education was found to be the strongest predictor of 

completion of childhood immunisations. Findings of these studies ties in with the current study where 

participants believe that high immunisation coverage among the Asian population may be due to high 

education levels of the parents.  

An American study of 37 mothers investigated the impact of easy-to-read information leaflets in 

increasing knowledge among mothers with low education.
200

 The study introduced pamphlets which 

were modified so that the information was easier to comprehend by the mothers. However, results 

showed that there was only modest gain in knowledge with the provision of the new material and 

supplemental information was still necessary. This may demonstrate that a higher education level is 

still needed to fully understand immunisation information. In this study, participants reported that 

Asian parents were provided with copies of immunisation-related information in English as well as in 

various Asian languages, which may be helpful in educating Asian parents who are not able to 

comprehend English very well.  

The responses were mixed among participants when asked about differences in migrant and NZ-

born Asian parents. While some participants felt that there was no variation in attitude towards 

childhood immunisation between the two groups, others believed that recent immigrants were likely 

to be more proactive about getting timely immunisations. Participants who believed that both NZ-born 

and overseas born Asian parents were equally likely to seek immunisation for their children explained 

that this was due to a strong cultural follow-through. Culture is found to have positive effects on 

health and was shown in an American study to be protective against low birth weight.
201

 The study 

was quantitative and required the 1645 mothers to fill in questionnaires. Statistical analysis was 

performed on data obtained from Mexican women about their acculturation levels and children’s birth 

weight. It was found that women with high levels of acculturation were more likely to deliver children 
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with low birth weight. Levels of acculturation within the Asian community in NZ may be low as the 

presence of grandparents and strong ties to extended families in their country of origin means that 

even though Asians may live outside their home country for many generations, strong cultural ties 

are maintained. Since the findings in the American study have demonstrated that there is a cultural 

factor driving immunisation decisions, even Asian parents who have lived in NZ for a number of 

years may therefore still be just as dedicated to making childhood immunisations a part of their 

child’s upbringing as overseas born Asian parents.  

On the other hand, the differences between NZ-born and migrant Asian parents observed by the 

participants can be explained using the concept of healthy migrant effect.
202

 This effect assumes that 

the health of immigrants is generally better than the natives or long term residents of the host 

country.
145 202 203

 The literature also demonstrates that the higher health status is enjoyed even by 

those immigrants who are in lower socioeconomic status than their native counterparts. This is 

known as the epidemiological paradox.
202

 Reasons for the healthy migrant effect arise from a 

possible selection bias where the selection criteria for immigration favours those in better health.
204

 In 

addition, those who are in better health are more likely to consider migration in comparison to 

individuals in poor health.
202

 The healthy migrant effect and the epidemiological paradox has been 

demonstrated by a Canadian study which investigated associations between health status and health 

service use by immigrants.
145

 Analysis of national data showed that both male and female immigrants 

were significantly less likely to be diagnosed with chronic conditions than individuals born in 

Canada.
145

 Further support for healthy migrant effect comes from an American study which assessed 

variation in adverse pregnancy outcomes of American-born and foreign-born mothers.
205

 Analysis of 

national secondary data showed that infants of foreign-born mothers had the lowest percentage of 

adverse pregnancy outcomes. Despite studies supporting the theory of the healthy migrant effect, 

there are also studies which have found little or no association between health and migration.
203 206

 A 

longitudinal Mexican study performed logistical regressions on secondary data aiming to understand 

the association between migration of Mexicans to USA and health indicators.
203

 Results of the study 

found weak associations between health indicators and likelihood of migration providing little support 

for the healthy migrant theory. It is important to note however, that this study did not compare the 

health of migrants to natives which makes the results a little difficult to compare with other studies. 

The effects of the healthy migrant can wane over time as the migrant adopts norms and gets 

acculturated by the host country.
141

 Any differences between longer stay or NZ-born Asian parents 

and immigrant Asian parents may be explained through this. Some participants reported that NZ-

born parents seemed to be less pro-active and vigilant towards immunisations than immigrant 

parents. 

Variation in practice protocols was a theme which emerged upon comparison of data from different 

interviews. Although this theme does not impact directly upon NZ Asians, it is important in addressing 

this finding as this would ultimately have an effect on the overall immunisation uptake in NZ. 

Protocols which varied between practices included employment of pre-calls, type of pre-call method 

utilised, opinions on catch up immunisations and differences in outreach referrals. Practice protocols 

are undoubtedly different in order to accommodate for the unique population enrolled with each 
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general practice. Variation in immunisation events was also shown in a NZ study.
69

 The study 

primarily investigated actual cost of immunisation delivery and showed that there is inadequate 

funding for the immunisation service provided by general practices. Results of the study also 

highlighted vast disparities among the practices in regard to time spent on the different facets of 

immunisation by the participating practices. There are several components which make up the 

immunisation service managed by the general practice and this was broken down into a four-level 

hierarchy by the study.
69

  

The present study findings revealed that not all practices employed the pre-call strategy. Pre-calls 

are an important aspect of immunisation as demonstrated by a NZ study.
192

 The study employed a 

randomised controlled trial (RCT) where general practices in the exposure group were required to 

send brief immunisation-related information to the child’s caregiver followed by a call to schedule the 

first immunisation. Results showed that children in the intervention group were significantly more 

likely to receive timely immunisations. The findings showed a statistically significant improvement in 

immunisation rates with the pre-call group, but this was not clinically significant because the overall 

immunisation rates were already higher than anticipated. This suggests that pre-calls may still be an 

important and effective strategy in maintaining and improving immunisation uptake. This study 

reinforces the need to maintain or employ a form of pre-call in order to maintain immunisation uptake. 

The practice nurses in the current study also employed a mix of pre-call methods. This is reasonable 

as different practice populations may need specific forms of pre-calls in order to be contacted which 

practice nurses would be most knowledgeable about. Some participants mentioned that texting was 

most convenient for their patients, whereas for other phone calls were easier as they could book 

appointments straight away. This is an alternative option for some PNs who gave the reasons for not 

using a pre-call was the amount of paper-work and cost involved in mailing. 

Opinions regarding catch-up immunisations also varied between participants. Although most PNs 

reported that guidelines available through IMAC were clear and easy to follow, other nurses 

mentioned the difficulty in addressing catch-up immunisation for immigrant children without any 

immunisation record from their home countries. The current catch-up programme in NZ is 

categorised by age, and aids nurses in planning catch-ups for children in each age group.
207

 On-

going vaccinator education may be essential in order to effectively manage catch-up programmes for 

immigrant children. 

The number of recall attempts made before referring cases to OIS also varied among practices. In 

addition, there was also variation in duration between each recall before referral to OIS. The 

standard procedure for referring cases to OIS is failure to contact parents or caregivers after three 

recall attempts. The National Immunisation Handbook outlines referrals to OIS for parents or 

caregivers who have not declined immunisations as a standard guideline for organisations offering 

immunisations.
207

 The handbook however does not require a standard time between each recall and 

indicates for this duration to be as per local protocol. However, a lengthy duration between each 

recall would mean that the child is considerably overdue, in comparison to practices which allow less 

time between each recall. Although NZ has seen significant improvements in immunisations systems 
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with the introduction of the NIR in 2005 and OIS in place,
208

 consistency in referral protocols among 

practices may be the next key step in improving timeliness of immunisations. 

On-going vaccinator training is also an important aspect of ensuring immunisation uptake is 

maintained as this reduces misinformation, aids correct identification of contraindications and assists 

in uptake of opportunistic immunisations. The NZ study discussed in Section 2.5.2 also indicated the 

need for on-going vaccinator training.
50

 Currently, it is not a requirement for PNs within the primary 

care setting to have an independent vaccinator certification.
207

 However, the need for this kind of on-

going training and education for vaccinators was clearly demonstrated by the NZ study
50

 and the 

possibility of certification becoming a requirement rather than a recommendation should be explored. 

All the participants of the current study were up to date with their certification, which was a positive 

sign. However, some PNs were unsure about the time within which they had to go back for updates 

and the consequences of not updating every two years. 

Another positive finding of the current study was the variety of strategies employed by different 

practices to achieve immunisation target rates. Of particular interest were strategies that were in 

place to reduce missed opportunities by PNs. A research study from NZ carried out an audit of 

patient records from 62 practices in the Auckland area.
71

 Results of the audit showed that 97% of the 

participating practices experienced missed opportunities to immunise children. The study results also 

showed that children with recorded missed opportunities were three times more likely to be 

incompletely immunised than children with no missed opportunities. These results indicate the 

importance of opportunistic immunisations, and some strategies employed by PNs in the current 

study included involvement of doctors by alerting the GP of overdue patients or recognition by nurses 

of children who were overdue at well-care visits. Certain practices also made early contact with 

parents before the six week visit, the importance of which has been documented by the earlier 

discussed NZ study.
192

 It is recognised that strategies which prove effective in some practices may 

not necessarily be suitable for another practice, but although we may not be able to approach a “one 

size fits all” approach, some of these strategies may be modified to cater for the unique population of 

different practices. 

8.5 Strengths and Limitations 

This study was valuable in understanding practice knowledge perspectives, especially in regard to 

differences between ethnic groups’ attitudes towards childhood immunisations. The qualitative 

design of the study was useful in yielding rich data to help understand an area of research which has 

received little attention. The study focussed primarily on practices with large Asian populations, and it 

is therefore not necessary generalisable to all general practices. Another limitation of the study is the 

face-to-face nature of interviewing, which may compel participants to answer in a socially desirable 

manner. 
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8.6 Recommendations 

Findings indicated that participants believed ethnic differences for immunisation rates were explained 

by cultural and traditional elements. Strategies can be taken from these findings, including the 

development of a trusting relationship between the practice (nurses and doctors) and the child’s 

parents and caregivers. This may be an effective way of increasing immunisation uptake. One of the 

ways this can be done is by early engagement between the practice and parents/caregivers. In 

addition, employment of some form of pre-call may also encourage parents to bring their children in 

for timely immunisations. Another strategy can be to support positive cultural practices for ethnic 

groups enrolled in the practice. An example from this study is engagement with children’s 

grandparents for the Asian ethnic group.  

Variety in practice protocols was an expected finding as each practice accommodates for their 

unique population. However, implementation of consistency, for instance duration between each 

recall across practices, may aid in improving timeliness of immunisations. Furthermore, not all 

practices were doing three recalls (some did more than three, others less) before referring to OIS. 

Consistency for this procedure may also be needed. All participants had current independent 

vaccinator certification, which was a positive finding. Given the importance of on-going vaccinator 

training, making certification a requirement rather than a recommendation is something that may be 

considered. Strategies such as creating an alert for opportunistic immunisations by practices are also 

recommended. 

8.7 Chapter Summary 

This chapter reports on the second qualitative study which aimed to understand the perspectives of 

PNs on ethnic differences observed in childhood immunisation uptake. The findings and 

recommendations from the study are discussed in the chapter. 
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CHAPTER 9. ETHNIC VARIATION IN IMMUNISATION 
STATUS AND HOSPITALISATION 

9.1 Chapter Introduction 

This chapter will discuss the quantitative study conducted for this thesis, which aims to answer 

objectives three to six as outlined in section 1.6. Therefore, this chapter will 

 Describe in detail the coverage and timeliness of childhood immunisation (up to the age of 

two years) among the different sub-populations within the NZ Asian communities through the 

use of the national dataset.  

 Explore and describe rates of pertussis-related hospitalisations in different ethnic groups 

through the use of the national minimum dataset. 

 Investigate the relationship between immunisation coverage and timeliness in different ethnic 

groups through the use of National Immunisation Register dataset. 

 Investigate whether there are differences between the diverse NZ Asian sub-groups and 

whether there are any vulnerable sub-groups with lower rates which are masked by inclusion 

with the other sub-groups with high levels of immunisation coverage and low incidence of 

pertussis. 

While the preceding two qualitative studies focussed on childhood immunisations in general, the 

quantitative aspect of this thesis will focus on pertussis immunisations only. 
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9.2 Methods 

9.2.1 Ethical Consideration 

The study, “Relationship between immunisation coverage and timeliness and pertussis disease in 

New Zealand” was approved by the multi-region Ethics Committee in 2011 (MEC/11/EXP/067). 

9.2.2 Participants 

The eligibility criteria for this study were: 

 All children who were born and would have turned two years old between 2007 and 2011, 

 Having complete data for demographic information on age, ethnicity and immunisation status 

and 

 Immunisation events to have occurred within NZ. 

9.2.3 Data Sources used in this Study 

This thesis used three databases to analyse and interpret rates of childhood immunisation and the 

burden of pertussis in NZ: the National Health Index (NHI), National Immunisation Register (NIR), 

and the National Minimum Dataset (NMDS). Initially, Pertussis Notification Data from the Institute of 

Environmental Science and Research was also to be linked. However, due to missing information on 

encrypted NHI numbers, merging the data with the NHI and NIR was not possible. 

National Health Index  

The National Health Index (NHI) database is managed by the Ministry of Health (MoH) in NZ. The 

NHI is a data table and includes demographic information associated with unique numbers known as 

NHI codes.
209

 Approximately 95% of New Zealanders have an NHI code. The NHI is a unique 

alphanumeric code (which includes three characters followed by four numbers) assigned to 

individuals who access health and disability support services in NZ. Information contained in the NHI 

includes: NHI number, name (including alternative names, for instance maiden names), address, 

date of birth, gender, NZ residential status, self-identified ethnicity (up to three ethnic groups), New 

Zealand Deprivation Index 2006 (NZDep06) score, date of death (if applicable) and markers 

indicating any medical warnings or donor information.
209

  

This thesis uses an encrypted version of the NHI (eNHI) in order to anonymise personal information. 

The eNHI is then used to link the National Immunisation Register dataset, and the National Minimum 

dataset. The NHI database was considered to contain the most accurate information on individuals. 

In situations where there were discrepancies arising from database linkages, information from the 

NHI table was prioritised as being correct. 

Restrictions are placed on the creation and use of unique identifiers such as the NHI number under 

the Health Information Privacy Code 1994. Therefore, only authorised health professionals, health 

agencies providing health care have access to the ‘live’ NHI. The purpose of the NHI table and NHI 

code is to help with the provision, planning and coordination of health services nationally. A unique 
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code allows health practitioners to correctly identify individuals across different health services which 

they access, for instance patient referrals, hospital visits, tests and patient-related correspondence. 

This also ensures that health providers across health sectors are referring to the same individual, 

and reduces the chance of making incorrect clinical decisions based on misinformation. In short, the 

NHI number ensures clinical safety. The NHI table does not record any clinical information.
209

 

However, concerns arise when individuals are assigned more than one NHI code. Multiple NHI codes 

assigned to one person undo the benefit of the uniqueness offered by the NHI code. In order to 

address this issue, the MoH launched a duplicate resolution programme in 2003. The programme 

has identified and linked more than 125,000 records using specialised software. This programme 

ensures high quality data and accurate, up-to-date information from the NHI table.
209

 

The NHI code allows for patient information to be linked across various databases. This is an 

important feature of the NHI code, as patients have become increasingly mobile and receive care in 

both primary and secondary health sectors. The NHI codes allow the secure sharing of information 

across different levels of health care including pharmacy care, laboratory utilisation and hospital 

admission/discharge information. Authorised users are able to obtain information from hospitals’ 

internal systems, access information from the Medical Warning System (MWS) and also access the 

NIR for immunisation status. All this enables health care professionals to better understand health 

needs of individuals and tailor health care to address those needs.
209

 

National Immunisation Register 

The National Immunisation Register (NIR) is a computerised information system which was 

developed in 2005 and records immunisation events of registered individuals in NZ.
44

 Information 

held on the NIR includes:  

1. Child’s name, date of birth, gender, NHI number and ethnicity. 

2. Parent/guardian names and contact information. 

3. Nominated health professionals (eg, GP, Lead Maternity Carer and Well Child/Tamariki Ora 

provider). 

4. Immunisations given.
210

 

The NIR aids in monitoring immunisation coverage rates and the progress of immunisation 

campaigns, which will ultimately lead to improved immunisation rates. Monitoring of national 

immunisation coverage rates enables better programme planning to deliver immunisations to 

populations with low immunisation uptake rates.
44

 

The purpose of the NIR is to:  

1. Allow querying of individual’s immunisation status. 

2. Provide accurate immunisation status of individuals. 

3. Assist opportunistic immunisation. 

4. Recall children who are overdue for immunisations. 
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5. Aid referral of children who are not found in GPs’ recall systems to outreach services. 

6. Provide accurate immunisation uptake rates at local, DHB and national levels.
211

 

Prior to the development of the NIR, most health care providers had their own information systems in 

place to monitor immunisation uptake. However, these local information systems did not 

interconnect, nor connect to a larger network to provide a snapshot of national rates. The introduction 

of the NIR has enabled this.
211

 This is useful for children of highly mobile families, immigrant children, 

and children who visit several, different health providers for health care.
210

 

The NIR requires primary care providers to send information on registered individuals of their 

immunisation events, along with demographics and vaccinator details. This information is sent by 

providers through their practice management systems (PMS) which are linked electronically with the 

NIR, or via a web browser and Health Intranet. In cases where these channels are not available, or 

the PMS is not compatible with the NIR, providers are assisted with manual processes using faxes 

and paper copies although the proportion of manual users are not specified.
211

 Vaccination details 

and events in the NIR are updated every week.
44

  

Parents are informed of the NIR during pregnancy and after the birth of their child by their Lead 

Maternity Carers. The parents of children are sent a letter confirming the enrolment in the NIR. If 

parents choose to decline any vaccinations, this is recorded in the NIR to prevent recalls and parents 

may also choose to opt off the NIR.
210

 The information available from the NIR to researchers is non-

identifiable, and the data used in this thesis used encrypted NHI numbers to link the NIR information 

to the NHI data. 

National Minimum Dataset 

The National Minimum Dataset (NMDS) is a collection of private and public hospital discharge 

information within NZ. This dataset also comprises of clinical information coded in accordance with 

the International Statistical Classification of Diseases 10
th
 Revision Australian Modification (ICD-10-

AM). The ICD system of coding is the standard diagnostic tool for classifying diseases in 

epidemiology, health management and clinical settings.
212

 All entries are required to have valid NHI 

codes. Data are held for both in-patients and out-patients. Information from the NMDS is used by the 

MoH, Primary Health Organisations (PHO), DHBs, clinicians, and researchers.
213

 

The purpose of the NMDS is to provide statistical information, reports and evaluations about the 

trends in the service delivery of inpatient and outpatient services in hospitals. This helps in 

performance monitoring, planning, funding, and policy formation regarding hospital services. Such 

information contained in the dataset helps in providing an overview of the trends.  

The current NMDS was implemented in 1999, although, the NMDS was introduced in 1993. The 

1993 dataset received electronic submissions in an agreed format from public hospitals. The older 

dataset was also back-loaded with public hospital discharge information from 1988. Private hospital 

discharge information has been collected since 1997 for publicly funded events such as births and 

geriatric care. The NMDS continues to add more data as it becomes available electronically. The 
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dataset is updated frequently with health care providers required to load publicly funded events within 

21 days after the month of discharge. 

Patient diagnosis could be established using the primary diagnosis field. There were also an 

additional 20 diagnosis fields in the dataset. The diagnoses were coded according to ICD-10-AM. 

Information on ICD codes relevant to pertussis were extracted from the NMDS along with encrypted 

NHIs. The corresponding ICD-10 code for whooping cough is A37 which is then categorised as 

follows: 

 A37.0 – whooping cough due to Bordatella pertussis. 

 A37.1 – whooping cough due to Bordatella parapertussis. 

 A37.8 – whooping cough due to other Bordatella species. 

 A37.9 – whooping cough, unspecified.
212 214

  

Hospitalisation events containing any of these codes were coded as positive for pertussis-related 

hospitalisation. 

9.2.4 Data Collection 

In order to determine the proportion of eligible participants, this study used encrypted NHI numbers 

to link the three national datasets: the NHI, NIR, and NMDS as shown in Figure 9.2. The NIR was 

received as two separate datasets: one contained information on parents who had consented for 

vaccinations (NIRa), and the second had information on parents who declined vaccinations for their 

children (NIRb). The NIRa was linked to the NHI first for initial analyses. Following this, the NIRb 

dataset was cleaned and merged with the NHI and NIRa. Finally, hospitalisation data from NMDS 

was merged with the complete NIR and NHI datasets to provide the final dataset for this study. 

 

NHI dataset 

NIRa 
consented 

NIR dataset 

Final population 
used for this study 

NMDS dataset 

NIRb 
declined 
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Figure 9.2: Chart showing the flow of patient data information and linkage process 

9.2.5 Key Variables 

The different datasets used for the study meant there were numerous variables, not all of which were 

used. Figure 9.3 provides an outline of examples of variables available for use and their types. The 

key variables used in the analysis for the study are listed in further detail in the subsequent 

paragraphs. 

 

Figure 9.3: Outline of variables available from the datasets 

Date of Birth 

Date of birth was provided by the NHI dataset. This variable was used to determine the correct ages 

of the participants. The date of birth was used to ascertain participant eligibility and age at each 

immunisation dose, and also in determining age at hospitalisation, when the participant was 

hospitalised for pertussis.  

Ethnicity 

The ethnicity variable was extracted from the NHI which was coded at level two, according to the 

MoH protocol.
215 216

 The protocol states that ethnicity must be coded at level two as the minimum 

level of specificity. Level two coding is a two-digit grouping and consists of 25 code values. The 

codes includes four ‘9’ series codes which are residual categories. There is provision in the NHI to 

record up to three ethnicity groups for each individual. Therefore, a prioritisation system commonly 

used in health care settings is used to determine one ethnic group for each individual. The purpose 

of prioritising ethnicity is to ensure that if there is a need to assign people a single ethnic group, 

ethnic groups of policy importance, or smaller ethnic groups, are not overwhelmed by the NZ 

European group (the largest ethnic group in NZ).
215

 Ethnicity was aggregated into five groups: Māori, 

Variables 

Numeric 

Continuous Age 

Discrete 
Deprivation Index 

Total Doses 

Categorical 

Binary 

Gender 

Coverage 

Timeliness 

Nominal 
DHB 

Ethnicity 

Ordinal Asian Category 
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Pacific People, Asian, NZ European and Other. The thesis used the MoH ethnicity protocols to define 

all ethnic groups except for the Asian ethnic group, which has a definition specific to this thesis as 

specified in Section 4.2.1. The aggregated level 2 codes are provided in Table 9.1. Cases with 

missing ethnicity were excluded from the study. 

Table 9.1: Level 2 ethnicity codes and prioritisation included in each aggregated ethnicity. 

Aggregated groups for 
this thesis 

Level 2 ethnicity codes as per MoH ethnicity data protocols 

Prioritisation Code Description 

NZ European 5 10 European NFD (not further 
defined) 

11 New Zealand European / 
Pākehā 

12 Other European 

Māori 1 21 Māori 

Pacific People 2 30 Pacific peoples NFD 

31 Samoan 

32 Cook Island Māori 

33 Tongan 

34 Niuean  

35 Tokelauan 

36 Fijian 

37 Other Pacific Peoples 

Asian 3 40 Asian NFD 

41 Southeast Asian 

42 Chinese 

43 Indian 

44 Other Asian 

Other 4 51 Middle Eastern 

52 Latin American / Hispanic 

53 African (or cultural group of 
African origin) 

54 Other 

Not used in study Not Applicable 96 Repeated value - not used 

97 Response unidentifiable - 
not used 

98 Response outside scope - 
not used 

99 Not stated – not used 

For the purpose of this thesis, ethnic groups were grouped and analysed in various ways to test for 

differences in immunisation uptake between Asians and other ethnic groups. The four different 

grouping methods for this study were: 

1. Binary grouping: This grouping categorised the population as either Asian or non-Asian. 

Asians were defined as individuals for whom any ethnicity field was marked as Asian, 
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whether prioritised or not. Non-Asians comprised of a combination of the Māori, Pacific 

People, Other and NZ European ethnic groups. 

2. Prioritised ethnic grouping: This group used prioritised ethnic groups as per the MoH level 

2 ethnicity coding for the analyses into Asian, Māori, Pacific People, Other, and NZ 

European. 

3. Sole-combination grouping: Sole Asians are defined as individuals belonging to Asian 

ethnic group, or a combination of different Asian sub-groups, for instance, Indian and 

Chinese. The combined Asian category consisted of individuals who had at least one Asian 

ethnic group in addition to any other ethnicity listed in Table 9.1. Non-Asians comprised of all 

other ethnicities who did not meet the criteria for sole or combined Asian. 

4. Asian sub-groups: This grouping analysed any participant that indicated Asian in an 

ethnicity field and broke down ethnicity to specific Asian sub-groups. Asian participants were 

classified as Chinese, Indian, Southeast Asian and Other Asian. Therefore, the total of this 

ethnic grouping would equal the number of participants in the Asian group from the binary 

ethnic grouping. The order of prioritisation for Asian sub-groups are: Southeast Asian, Indian, 

Chinese, Other Asian and Asian NFD.
216

 For instance, an individual who indicated their 

ethnicity as Southeast Asian and Chinese, was recorded as Southeast Asian for the analysis. 

Socioeconomic Status 

The socioeconomic status was determined from the NZDep2006 Index of Deprivation (NZDep06) 

score provided in the NHI dataset. NZDep06 combines nine variables from the 2006 Census data 

which reflect eight dimensions of deprivation.
217

 This assessment provides a deprivation score for 

each meshblock in NZ. The scores are ranked from Decile 1 (least deprived) to Decile 10 (most 

deprived). The NZDep score is a common unit of measurement used in NZ studies to determine level 

of socioeconomic deprivation in populations of interest. The ten deprivation deciles were grouped 

into quintiles for clarity, a common practice in research studies in NZ (Table 9.2).
60

 

Table 9.2: NZDep 2006 scores and corresponding quintile. 

Quintile used in this thesis NZDep 2006 Score 

Quintile 1 (least deprived) NZDep 1, NZDep 2 

Quintile 2 NZDep 3, NZDep 4 

Quintile 3 NZDep 5, NZDep 6 

Quintile 4 NZDep 7, NZDep 8 

Quintile 5 (most deprived) NZDep 9, NZDep 10 

Immunisation Status for Pertussis Doses 

Immunisation status was obtained from the NIR dataset. The NIR dataset provides a date for each 

immunisation event. Relevant information relating to pertussis was extracted from the NIR dataset. A 

child less than five years of age could have up to a total of four immunisation event dates recorded 

for pertussis vaccination. However, the focus of this study was the primary vaccination series, 

specifically the first three immunisation doses. A vaccination date was provided from the NIR for 
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each pertussis dose which was administered. From this information, a categorical variable was 

created which denoted whether or not each pertussis dose was given for each participant. Analyses 

were performed to determine coverage at each dose. A “third dose assumption” is used, whereby the 

assumption is that if the third dose in the series has been received, then the previous two pertussis 

doses would have been administered.
218

 Therefore, analysis of the third dose provided immunisation 

uptake for the complete primary series of pertussis vaccine. A further assumption in this study was 

that the doses were administered in sequential order and data cleaned accordingly. This study 

investigated only the primary pertussis vaccination and did not examine vaccinations administered at 

15 months and four years of age. The primary series was considered for the disease as burden of 

pertussis is higher among younger children. 

Timeliness of Immunisation 

Timeliness was constructed as a categorical variable for this study using the immunisation event 

dates contained within the NIR. For each dose, the participant’s date of birth (extracted from the NHI) 

was subtracted from the corresponding vaccination event date to calculate the age of the child at the 

immunisation event. The age of the child at the immunisation event was then used to determine 

whether or not the child received age-appropriate immunisations. In general practice the first dose is 

scheduled to be received at six weeks of age and considered to be on time up to eight weeks of age. 

The second dose is scheduled at three months and considered to be on time between two and four 

months. The final dose in the primary series is scheduled at five months of age and is still age 

appropriate if received between four and six months. The study used the latest age at which a child 

can receive vaccinations and still be considered age-appropriate to determine timeliness according to 

what most PMS use in general practices.
192

 The guidelines used for timeliness are as follows: 

 First dose on time – age less than 56 days. 

 Second dose on time – age less than 122 days. 

 Third dose on time – age less than 183 days. 

This aspect of the study only focussed on whether or not vaccines were administered late and 

therefore data were not coded for early vaccine administration. Participants who were immunised 

within the specified time frame were coded as ‘being on time’. Children who were immunised late or 

unimmunised were coded as ‘late’. 

Timeliness among the Immunised Population 

For this variable, children who were not immunised for any or all vaccines were excluded from 

analyses of vaccine timeliness. Thus, the denominator for this analysis was different compared to the 

denominator of the timeliness variable discussed in section 9.2.6.5. The creation of this variable was 

useful in analysing delay or timeliness among those children who were immunised for each dose. 

This variable was analysed for each pertussis dose and is a categorical variable which represented if 

an immunised child received their vaccination on time or not. Children who were immunised within 

the timeframe were coded as immunised on time, and children who were immunised late were coded 

accordingly.  
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Pertussis Diagnosis and Hospitalisations 

Pertussis hospitalisation information was extracted from the NMDS. The dataset contained all 

hospitalisations between 2007 and 2011 and patient diagnosis for the hospitalisation. Only cases 

marked with pertussis ICD codes were extracted. Any case with a pertussis ICD code in any of the 

diagnosis fields was marked as positive for pertussis and included in the analysis. Pertussis 

hospitalisation was also a categorical variable which expressed whether or not a child was 

hospitalised with pertussis. The dataset also included older children and adults who were 

hospitalised with pertussis, but these cases were excluded. 

Age at Pertussis Hospitalisation 

The age of the child when hospitalised was calculated by subtracting the hospital event start date 

(from NMDS) from the date of birth (from NHI). The age at hospitalisation was used to determine how 

many doses of the pertussis vaccine the participant was eligible for at the time of hospitalisation. 

Once the age of the child was established, analyses could be conducted based on the immunisation 

status of the child at the time of hospitalisation. 

9.3 Data Analysis 

Data analyses in this study included all children who turned two years old between 2007 and 2011 

and had complete information on immunisation status. The dataset was cleaned and the NIR and 

NHI were merged by IMAC before being released to the author to analyse. Statistical analyses were 

performed using SAS version 9.1. 

Frequencies and trends (with 95% confidence intervals) were calculated on the population. 

Univariate and multivariate analyses were carried out using Logistic Regression model, which were 

designed to measure the relationship between the categorical dependent variable (in the case of this 

study immunisation status, timeliness among whole population, and timeliness among immunised 

participants) and ethnicity and/or deprivation as independent variables. 

The first set of analyses were conducted on the NIRa dataset which had fully immunised, partially 

immunised and unimmunised children that had been merged with the NHI dataset. This dataset was 

further stratified according to ethnicity and deprivation status. The analyses were carried out for each 

vaccine dose to determine coverage, timeliness at each dose for the entire population, and 

timeliness among only those who were immunised at each pertussis dose. For each variable that 

was being tested, ethnicity was grouped into four categories as explained in section 9.2.5 (page 

105). There were three regression models applied to each ethnic grouping. 

An example using coverage for dose one would be: 

 Analysis for pertussis immunisation coverage at dose one 

o Model 1 – controlling for deprivation. 

o Model 2 – controlling for ethnic grouping. 

 Asian vs non-Asian (binary grouping) 
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 Asian vs Māori, Pacific People, NZ Europeans and Other (prioritised 

ethnicity) 

 Sole Asian vs combined Asian vs non-Asian 

 Asian sub-groups 

o Model 3 – controlling for deprivation and ethnic grouping. 

The first two univariate models assessed the impact of ethnicity and deprivation on the uptake of 

immunisation at each dose, timeliness among the whole population at each dose, and timeliness 

among immunised participants at each dose respectively. The multivariate model controlled for both 

ethnicity and deprivation to investigate differences in outcomes of immunisation coverage, timeliness 

among whole population, and timeliness among immunised participants for each pertussis dose.  

When performing the Binary Logistic Regression using prioritised ethnicities, the odds ratios are 

calculated using all the non-Asian ethnic groups (that is Māori, Pacific, Other and NZE) as the 

reference group. Comparisons were made between odds of declining or accepting immunisations 

once the declining dataset (NIRb) was merged with the immunisers dataset (NIRa) between ethnic 

groups. A similar approach to modelling hospitalisation data was taken using the same regression 

models discussed above. 

9.4 Results 

9.4.1 Study Population 

Study Participants 

There were a total of 356,741 children born between 2007 and 2011 in the NHI dataset. Figure 9.4 

presents the original numbers received from the databases and the merging process. The NHI 

dataset was the primary dataset from which information on demographics was extracted and deemed 

to have the most correct information on individuals. This dataset was merged with the NIR dataset 

and cleaned prior to analysis. For the merge, only records from the NHI which had matching 

encrypted NHI numbers in the NIR dataset were selected. The resulting dataset is dataset NIRa. 

The NIRa dataset contained information about immunisation status on 205,259 children. This 

information was merged with the NHI and then cleaned. Figure 9.5 shows the steps for cleaning 

dataset NIRa. The final number of participants in this dataset who were eligible for analysis was 

196,302 after excluding 5,896 children who were born before 2007 or who had received 

immunisations outside NZ or resided overseas, 1575 children with more than four pertussis doses, 

18 children with missing demographic information, 346 children who had received the first 

immunisation before four weeks of age, and 1,122 children with no information on ethnicity. Dataset 

NIRa did not include children who had declined immunisations. 
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Figure 9.4: Flow chart of data cleaning process for NIRa 

The immunisation decliners dataset (NIRb) was merged with the NHI and cleaned. The merging 

process was similar to that used for NIRa. Only records in the NIRb dataset which had matching 

encrypted NHI numbers in the NHI dataset were selected. Figure 9.6 shows the merging process and 

numbers from the datasets prior to data cleaning. The resulting number in the NIRb dataset was 

26,200. The resulting number in the NIRb dataset was not an exact match to the number of 

participants from the NIR due to missing NHI codes for 8,378 decliners. 

 
Figure 9.5: Merging process to create the NIRb dataset 

• Children born between 2007-2009 with >1 record in NIR 

• Excluded children residing overseas and if immunisation given overseas 

N = 205,259 

• Children with more than 4 pertussis doses excluded 

N = 199,363 

• Children with missing demographic information excluded 

N = 197,788 

• Children who received first pertussis dose before 4 weeks excluded. 

N = 197,770 

• Children with missing ethnicity excluded 

N = 197,424 

• Final number. 

N = 196,302 

Population 
for NIRb 
Dataset 

N = 26,200 

Data from NHI 

* only matching 
records selected 

N = 356,741 

Data from NIR 
for decliners 

N = 34,578 
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The resulting dataset, NIRb, had a total of 26,200 participants. Figure 9.6 shows the study numbers 

and losses after exclusions were made. The final number in the NIRb dataset was 4,140 after 

excluding 11,338 duplicate records, 68 children with missing ethnicity, 985 children who did not 

release information to the NIR, 4,267 children who were immunised and present in NIRa and 5,401 

children who were delayed/ unimmunised and already present in the NIRa dataset. 

 

Figure 9.6: Data cleaning process for NIRb 

Once the dataset NIRb had been cleaned and frequencies calculated, it was merged with NIRa for 

further analysis. Comparisons were made between ethnic groups which were likely to immunise or 

decline. After the merging the final number in the resulting complete NIR dataset was 200,442. 

Figure 9.8 shows the resulting participant number from merging NIRa and NIRb. 

• Duplicate NHI numbers were removed 

N = 26,200 

• Children with missing ethnicity information removed 

N = 14861 

• Children with NIR field marked as N removed 

N = 14,793 

• Erroneous records (immunised children) marked as decline. Already present in Dataset 
NIRa 

N = 13,808 

• Children marked as declined but present in NIRa as "unimmunised" removed 

N = 9,541 

• Final population to be merged with NIRa 

N = 4,140 
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Figure 9.7: Merging process for NIRa and NIRb 

The NMDS dataset was cleaned and merged with the complete NIR dataset for analysis of pertussis-

related hospitalisations as shown in Figure 9.9. The NMDS dataset contained 587,449 

hospitalisations between 2007 and 2011. After excluding 21 duplicates and 586,978 unrelated 

diseases, there were 450 pertussis-related hospitalisations between 2007 and 2011. From the 450 

pertussis cases, a further 207 cases were excluded due to lack of matching NHI numbers in the 

complete NIR dataset. This means that these 207 cases were of older children and adults 

hospitalised for pertussis, hence the lack of matching records in the NIR. Once the NMDS data had 

been merged with the complete NIR data, 27 pertussis re-admissions were removed and only one 

case (the first hospitalisation event) per participant was retained. A further 49 participants were 

excluded as they were too young to have received any immunisations at the time of hospitalisation. 

The final number of relevant pertussis cases was 167. 

Population for 
complete NIR 

dataset 

N = 200,442 

Data from NIRa 
for immunised, 

partially 
immunised, and 
unimmunised. 

N = 196,302 

Data from NIRb 
for children who 

declined 
immunisations. 

N = 4,140 
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Figure 9.8: Data cleaning process for NMDS 

Figure 9.10 provides a summary of the process used to link datasets and the resulting numbers for 

the study. The final study population was 200,442 including immunised children and decliners for 

whom information from NIR could be linked to the NHI. From the 200,442 participants 167 

hospitalisation events were matched and eligible for analysis. 

• Duplicates removed (N=21). 

N=587,449 

• Only records with matching pertussis ICD 10 codes retained. 

• N = 586,978 records excluded. 

N= 587,428 

• Only hospitalisation records matching  NIR data selected (N=207). 

N= 450 

• Re-admissions excluded and duplicates removed. Only first admission event retained 
(N=27). 

N= 243 

• Children who were too young to be immunised but hospitalised with pertussis were 
removed (N=49). 

N= 216 

• Final number of pertussis cases used in analysis. 

N= 167 
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Figure 9.9: Flow chart for final participant number after merging and matching records from datasets 

Socio-demographic Characteristics of Study Population 

Table 9.3. provides a summary of the socio-demographic characteristics of the study population. 

Overall population comprised 51.3% male and 48.7% female. Male participants comprised of just 

over half the population in NIRa. However, this trend was reversed for NIRb with over 50% of female 

participants in the declining dataset. 

Asians comprised 10% of the total population in the dataset. For the binary and prioritised ethnic 

grouping, Asians had lower proportions in the declining dataset than in NIRa. This trend was also 

observed among the Pacific population who had 2.6% in the declining dataset compared to 11.2% in 

the NIRa. Among prioritised ethnicity, NZE was the largest ethnic group (53.9%) and the Other ethnic 

group was the smallest with 1.7% of all participants belonging to this group in the total study 

population. 

Focussing on the Asian sub-group, the denominator was changed as this grouping only included 

participants who identified as Asian (n=21417). Indians were the largest Asian sub-group with 34.1% 

of all Asians counted as Indian. Chinese participants were the second largest group (29.9%) and 

Asian NFD was the smallest Asian sub-group at 6.5%. 

Information from NIRa indicated that a larger proportion of the population were from the two least 

deprived quintiles. Information on deprivation was not available for participants from the NIRb dataset 

due to lack of information required to match demographic data. Quintile five had 1.6 times more 

participants than quintile one. 

  

Data from NIRb 

N = 4,140 

Data from NIRa  

N = 196,302 

Hospitalisation records 

matched. (N = 167) 

NHI dataset containing demographic information. 

N = 356741  

Final number of participants in study. 

N = 200,442 
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Table 9.3: Study population demographics 

Population 
Attributes 

Population from NIRa 
(n = 196302) 

Population from NIRb 
(n = 4140) 

Total 

(N = 200442) 

  

Gender n Column % n Column % N Column % 

Male 100891 51.4 1990 48.1 102881 51.3 

Female 95411 48.6 2150 51.9 97561 48.7 

Binary Ethnic Grouping 

Asian  21272 10.8 145 3.5 21417 10.7 

Non-Asian 175030 89.2 3995 96.5 179025 89.3 

Prioritised Ethnic Grouping 

NZ European 105196 53.6 2819 68.1 108015 53.9 

Māori 45836 23.3 1038 25.1 46874 23.4 

Asian 19994 10.2 128 3.1 20122 10.0 

Pacific People 21967 11.2 108 2.6 22075 11.0 

Other 3309 1.7 47 1.1 3356 1.7 

Sole-Combination Ethnic Grouping 

Sole Asian 17556 8.9 77 1.9 17633 8.8 

Combined Asian 3716 1.9 68 1.6 3784 1.9 

Non-Asian 175030 89.2 3995 96.5 179025 89.3 

Asian Sub-groups 

Chinese 6352 29.9 54 37.2 6406 29.9 

Indian  7282 34.2 27 18.6 7309 34.1 

Southeast Asian 2048 9.6 18 12.4 2066 9.6 

Other Asian 4198 19.7 36 24.8 4234 19.8 

Asian NFD 1392 6.5 10 6.9 1402 6.5 

Deprivation Quintile 

Quintile 1 32345 16.5 Not available  

Quintile 2 31003 15.8 Not available  

Quintile 3 36459 18.6 Not available  

Quintile 4 43308 22.1 Not available  

Quintile 5 53187 27.1 Not available  

*The total population of ethnic grouping 4 is 21,417. This grouping only counts Asians, hence the missing numbers. 

9.4.2 Pertussis Immunisation Uptake (Coverage) 

This section of the results presents trends in immunisation coverage for the first, second and third 

doses. It presents overall coverage, and is categorised according to the different ethnic groupings. 

The study participants for these analyses are from the NIRa dataset, which had a total of 196302 

study participants. 
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Immunisation Uptake at Each Dose 

Dose one 

Table 9.4 presents immunisation coverage of the first pertussis dose excluding children whose 

parents/caregivers had declined immunisation. Overall coverage of dose one was 96.8%. For the 

binary and prioritised ethnic grouping, Asians had the highest immunisation uptake for dose one with 

coverage over 98%. In comparison, NZE from prioritised ethnic grouping had the poorest 

immunisation uptake of dose one at 95.9%. There was a marginal difference in immunisation uptake 

between sole (98.9%) and combined (97.4) Asians, both of which were higher than non-Asians in 

that classification. 

There was a 1.2% difference among Asian sub-groups for uptake of dose one. Of the 21,272 Asians 

in the NIRa dataset, Chinese had the highest uptake of dose one at 99% and Asian NFD had the 

poorest. Despite the slight difference within the Asian sub-groups, all sub-groups had immunisation 

coverage over 97% for the first dose. 

Table 9.4: Dose one uptake for different ethnic grouping by deprivation quintile 

Ethnic 
Grouping 

Overall Coverage 

n (%) 

Quintiles 

Total 

N 
1 

n (%) 

2 

n (%) 

3 

n (%) 

4 

n (%) 

5 

n (%) 

Overall 189969 (96.8) 31317 (96.8) 29852 (96.3) 35113 (96.3) 41857 (96.6) 51830 (97.4) 196302 

Asian 20978 (98.6) 3495 (98.6) 3564 (98.5) 4347(98.6) 4910 (99.0) 4662 (98.3) 21272 

Non-Asian 168991 (96.6) 27822 (96.6) 26288 (96.0) 30766 (96.0) 36947 (96.4) 47168 (97.4) 175030 

Asian 19729 (98.7) 3412 (97.9) 3430 (98.6) 4135 (98.7) 4558 (99.1) 4194 (98.4) 19994 

Māori 44433 (96.93) 2477 (95.7) 3651 (96.3) 6403 (96.3) 11009 (96.7) 20893 (97.5) 45836 

Pacific 21667 (98.6) 799  (98.6) 1067 (97.6) 2044 (97.9) 4547 (98.7) 13210 (98.8) 21967 

Other 3240 (97.9) 493  (98.4) 465  (98.3) 603  (96.9) 830  (97.9) 849  (98.2) 3309 

NZE 100900 (95.9) 24136 (96.6) 21239 (95.8) 21928 (95.7) 20913 (95.6) 12684 (95.6) 105196 

Combined 3620 (97.4) 613  (97.1) 630  (97.1) 703  (97.4) 902  (97.9) 772  (97.4) 3716 

Sole Asian 17358 (98.9) 2882 (98.9) 2934 (98.8) 3644 (98.9) 4008 (99.2) 3890 (98.5) 17556 

Non-Asian 168991 (96.6) 27822 (96.6) 26288 (96.0) 30766 (96.0) 36947 (96.4) 47168 (97.4) 175030 

Chinese 6288 (99.0) 1525 (99.0) 1331 (99.0) 1399 (98.7) 1193 (99.5) 840  (98.7) 6352 

Indian 7189 (98.7) 813  (99.4) 947  (98.9) 1350 (99.0) 13927 (98.7) 2152 (98.3) 7282 

SE Asian 2015 (98.4) 260  (97.0) 304  (97.7) 433  (98.9) 520  (98.5) 498  (99.0) 2048 

Other As. 4125 (98.3) 703  (98.0) 764  (97.4) 891  (98.5) 891  (99.2) 876  (98.0) 4198 

Asian NFD 1361 (97.8) 194  (96.5) 218  (99.1) 274  (96.8) 379  (98.4) 296  (97.7) 1392 

Surprisingly, overall coverage indicated that those living in the most deprived areas had the highest 

immunisation coverage at 97.4% while quintiles 2 and 3 had the lowest uptake at 96.3%. The 95% 

coverage target was achieved by every deprivation quintile for dose one uptake. There were very 

minor differences within the different quintiles for uptake of dose one (0.9%). For the binary ethnic 

grouping, Asians had the highest uptake level in quintile 4 (99%) and the lowest in quintile 5 (98.3%). 

In comparison, non-Asians had the highest uptake level in quintile 5 at 97.4%. 
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Similar to the binary grouping, Asians had the highest immunisation uptake in quintile 4 when 

grouped by prioritised ethnicity. For this grouping, Māori and Pacific had the highest immunisation 

uptake in the most deprived areas whereas the Other ethnic group and NZE had the highest 

coverage levels of dose one in quintile 1 (least deprived). Asians had higher immunisation uptake 

than all other ethnic groups in all quintiles except for quintiles 1 and 5 when compared to Pacific. 

For the third ethnic grouping, sole Asians had the highest uptake levels across all quintiles compared 

to combined and non-Asians. Both sole and combined Asians had the highest level of coverage for 

dose one in quintile 4. When categorised into Asian sub-groups, Chinese participants had close to 

99% coverage in all quintiles. There were slight differences between quintiles for immunisation 

uptake of dose one for Asian sub-groups. The highest immunisation uptake was by Chinese 

participants in quintile 4 at 99.5%. 

Dose Two 

Ethnic variations in immunisation uptake for dose two are shown in table 9.5. Overall, table 9.5 

shows that 94.7% of the 196,302 children had been immunised for the second dose of pertussis. 

There was a 2% decrease in overall coverage from the first dose. Unlike dose one however, not all 

ethnicities exceeded the 95% coverage target. 

The differences in uptake between Asians and other ethnic groups had decreased for both binary 

and prioritised ethnic grouping by dose two. For the binary grouping, coverage for dose two among 

Asians (94.9%) was remarkably similar to that of non-Asians (94.6%). Among the prioritised 

ethnicities, Pacific and Māori participants had higher coverage levels than Asians at 95.5%, 95.1%, 

and 95.0% respectively. The Other ethnic group had the lowest uptake level for dose two in 

comparison to NZE for dose one. There was a 1.6% difference in immunisation uptake for prioritised 

ethnic groups. 

The difference between sole and combined Asians was 0.5% for uptake of dose two. Although 

uptake for sole Asians was higher than non-Asians, combined Asians had a slightly lower proportion 

of uptake compared to non-Asians.  

All Asian sub-groups had decreased level of immunisation uptake for dose two compared to dose 

one. Furthermore, the disparities between the different sub-groups widened to 2.9% for the second 

dose from 1.2% for the first dose. Chinese was the only Asian sub-group to have over 95% 

immunisation coverage. The Asian NFD group had the lowest level of immunisation coverage at 

93.5%. 
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Table 9.5: Dose two uptake for different ethnic grouping by deprivation quintile 

Ethnic 
Grouping 

Overall Coverage 

n (%) 

Quintiles 
Total 

N 
1 

n(%) 

2 

n(%) 

3 

n(%) 

4 

n(%) 

5 

n(%) 

Overall 185819 (94.7) 30662 (94.8) 29281 (94.4) 34379 (94.3) 41028 (94.7) 50469 (94.9) 196302 

Asian 20188 (94.9) 3392 (95.7) 3433 (94.9) 4174 (94.7) 4747 (95.7) 4442 (93.7) 21272 

Non-Asian 165631 (94.6) 27270 (94.7) 25848 (94.4) 30205 (94.2) 36281 (94.6) 46027 (95.0) 175030 

Asian 18985 (95.0) 3310 (95.7) 3302 (94.9) 3964 (94.6) 4408 (95.8) 4001 (93.8) 19994 

Māori 43579 (95.1) 2446 (94.5) 3593 (94.8) 6293 (94.7) 10825 (95.1) 20422 (95.3) 45836 

Pacific 20970 (95.5) 776 (95.8) 1034 (94.6) 1993 (95.5) 4404 (95.6) 12763 (95.5) 21967 

Other 3090 (93.4) 472  (94.2) 448  (94.7) 568  (91.3) 792  (93.4) 810  (93.6) 3309 

NZE 99095 (94.3) 23658 (94.7) 20904 (94.3) 21561 (94.1) 20599 (94.2) 12473 (94.0) 105196 

Combined 3510 (94.5) 603  (95.6) 620  (95.5) 673  (93.2) 877  (95.2) 737  (92.9) 3716 

Sole Asian 16678 (95.0) 2789 (95.7) 2813 (94.7) 3501 (95.0) 3870 (95.8) 3705 (93.8) 17556 

Non-Asian 165631 (94.6) 27270 (94.7) 25848 (94.4) 30205 (94.2) 36281 (94.6) 46027 (95.0) 175030 

Chinese 6120 (96.4) 1482 (96.2) 1296 (96.4) 1357 (95.8) 1174 (97.9) 811  (95.3) 6352 

Indian 6879 (94.5) 789  (96.5) 915  (95.5) 1292 (94.7) 1847 (94.6) 2036 (93.0) 7282 

SE Asian 1928 (94.1) 268  (94.0) 311  (92.3) 438  (95.0) 528  (95.3) 503  (94.7) 2048 

Other As. 3959 (94.3) 684  (95.4) 730  (93.1) 848  (93.7) 858  (95.5) 839  (93.8) 4198 

Asian NFD 1302 (93.5) 186  (92.5) 207  (94.1) 262  (92.6) 366  (95.1) 281  (92.7) 1392 

The differences between the quintiles of deprivation were less pronounced for coverage of dose two. 

Differences in quintiles reduced from 1.1% in dose one to 0.6% in dose two for overall coverage. 

Similar to dose one, quintile 5 had the highest immunisation uptake. However, unlike dose one, 

coverage at dose two did not exceed the 95% coverage target level. Table 9.5 shows that non-

Asians in quintile 5 had the highest coverage level for dose two. The inverse was true for Asians in 

the binary grouping with quintile five having the lowest coverage level at 93.7%. Asians in quintiles 1 

to 4 had similar uptake levels.  

When categorised by prioritised ethnicity, Asians in quintile 4 once again had the highest coverage 

levels compared to Asians in other quintiles. Asians in quintile 5 had the lowest uptake levels at 

93.8%. Māori were the only ethnic group to have the highest immunisation coverage for dose two in 

quintile five. In contrast, the other three ethnic groups had higher immunisation coverage in the less 

deprived quintiles. These differences between quintiles however were negligible. 

For the sole combination grouping, sole Asians in quintile 4 had the highest immunisation uptake for 

dose two out of all sole Asians. There was a striking contrast between combined Asians and non-

Asians. For combined Asians, the highest uptake level was from quintile one (94.5%) while non-

Asians had the highest levels for coverage in quintile five (95.0%). 

Comparable to uptake levels of dose one, Chinese participants had the highest levels for most 

quintiles among Asian sub-groups. Interestingly, coverage of dose two for Chinese participants was 

highest in quintile 4 at 97.9%. The same was true for all Asian sub-groups except Indians who had 

the highest coverage in quintile 1 (96.5%). Southeast Asians in quintile 2 had the lowest level of 

immunisation coverage for dose two out of all the Asian sub-groups. For coverage of dose two, 
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Chinese were the only group to maintain over 95% coverage in all quintiles, although this was a 

decrease in coverage from dose one. 

Pertussis Immunisation Coverage for Complete Series 

Coverage levels for the complete pertussis series grouped by ethnicity and quintiles are presented in 

table 9.6. A total of 181529 out of 196302 (92.5%) eligible children were fully immunised for pertussis 

between 2007 and 2011. Overall, immunisation decreased from 96.8% for the first dose to 92.5% for 

the complete series. This indicates a waning trend in uptake of pertussis vaccination. 

For the complete series, Asians had lower uptake than non-Asians according to the binary grouping, 

with a 6% decrease in uptake of immunisation coverage from dose one for Asians. This decreasing 

trend of immunisation uptake is also seen among prioritised ethnicities. Among prioritised ethnicities, 

Māori and Pacific had the highest immunisation uptake at 92.7%. Māori, Pacific and NZE had higher 

immunisation uptake levels than Asians for the complete series. The Other ethnic group had the 

lowest immunisation level at 89.3% and also the largest percentage difference in immunisation 

uptake between dose one and three (8.6%). 

Sole and combined Asians had the same proportions of immunisation uptake for the complete series. 

Both groups had lower levels of immunisation coverage than non-Asians by 0.5%. Once again, 

Chinese participants had the highest uptake levels of all Asian sub-groups. Asian NFD had the 

poorest level of completing pertussis vaccinations at 90.2%. Regardless of ethnic grouping, no group 

had achieved over 95% of immunisation coverage for the complete pertussis series between 2007 

and 2011. 

Table 9.6: Immunisation uptake for complete series 

Ethnic 
Grouping 

Overall Coverage 

n (%) 

Quintiles 
Total 

N 
1 

n(%) 

2 

n(%) 

3 

n(%) 

4 

n(%) 

5 

n(%) 

Overall 181529 (92.5) 29907 (92.5) 28657 (92.4) 33598 (92.2) 40205 (92.8) 49162 (92.4) 196302 

Asian 19567 (92.0) 3264 (92.1) 3326 (91.9) 4045 (91.8) 4615 (93.0) 4317 (91.1) 21272 

Non-Asian 161962 (92.5) 26643 (92.5) 25331 (92.5) 29553 (92.2) 35590 (92.8) 44845 (92.6) 175030 

Asian 18402 (92.0) 3186 (92.1) 3198 (91.9) 3841 (91.7) 4287 (93.2) 3890 (91.2) 19994 

Māori 42504 (92.7) 2395 (92.5) 3520 (92.8) 6143 (92.4) 10602 (93.1) 19844 (92.6) 45836 

Pacific 20365 (92.7) 743  (91.7) 1013 (92.7) 1936 (92.8) 4279 (92.8) 12394 (92.7) 21967 

Other 2956 (89.3) 453  (90.4) 419  (88.6) 543  (87.3) 773  (91.2) 768  (88.8) 3309 

NZE 97302 (92.5) 23130 (92.6) 20507 (92.5) 21135 (92.2) 20264 (92.7) 12266 (92.5) 105196 

Combined 3417 (92.0) 582  (92.2) 607  (93.5) 655 (90.7) 855  (92.8) 718  (90.5) 3716 

Sole Asian 16150 (92.0) 2682 (92.1) 2719 (91.6) 3390 (92.0) 3760 (93.0) 3599 (91.2) 17556 

Non-Asian 161962 (92.5) 26643 (92.5) 2533 (92.5) 29553 (92.2) 35590 (92.8) 44845 (92.6) 175030 

Chinese 5943 (93.6) 1433 (93.1) 1260 (93.7) 1324 (93.4) 1140 (95.1) 786  (92.4) 6352 

Indian 6686 (91.8) 763  (93.3) 883  (92.2) 1259 (92.3) 1797 (92.1) 1984 (90.6) 7282 

SE Asian 1869 (91.3) 240  (89.6) 272  (87.5) 404  (92.2) 493  (93.4) 460  (91.5) 2048 

Other As. 3813 (90.8) 655  (91.4) 710  (90.6) 805  (89.0) 829  (92.3) 814  (91.1) 4198 

Asian NFD 1256 (90.2) 173  (86.1) 201  (91.4) 253  (89.4) 356  (92.5) 273  (90.1) 1392 
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Overall immunisation uptake for dose three was similar across all quintiles as shown in Table 9.6. 

For coverage of dose three, the difference between the five quintiles was 0.6% which is the same as 

the differences in quintiles for coverage of dose two. Over the coverage of the three doses, the 

disparities between the quintiles decreased compared to dose one. 

Once more, Asians in the binary grouping had the highest uptake levels for dose three in quintile 4. 

Quintile 4 also had the highest levels of immunisation uptake for dose three for non-Asians. 

Differences between quintiles were more obvious for Asians (1.9%) than non-Asians (0.6%) for 

coverage of dose three. 

Interestingly, all prioritised ethnic groups had the highest coverage of dose three in quintile 4. Asians 

in quintile 4 had the highest proportion of uptake for dose three compared to all other ethnicities at 

93.2%. In contrast, the Other ethnic group had 87.3% of participants immunised for dose three in 

quintile 3; the lowest coverage level for this grouping. For each ethnic group, the differences between 

quintiles were less than 1%. Although there were minor differences in immunisation uptake of the 

third dose between different quintiles, the extremes of the deprivation quintiles were seen to have 

higher immunisation uptake than the median quintile.  

According to the sole-combination grouping, 93.5% of combined Asians in quintile 2 were immunised 

for dose three, the highest coverage for the third ethnic grouping. Combined Asians also had the 

lowest level of coverage for dose three which was 90.5% for children in quintile 5.  

The final ethnic grouping for Asian sub-groups presented the persistent trend of Chinese participants 

receiving consistent high coverage levels across all quintiles compared to other Asian sub-groups. 

While most Asian sub-groups had highest coverage for dose three in quintile 4, Indian participants 

had higher coverage of dose three in less deprived areas. Chinese participants in quintile 4 

maintained 95% coverage for all doses of pertussis which is the only group to do so. Uptake of all 

pertussis doses has been consistently high for most Asian sub-groups in quintile 4. 

Comparison of Immunisation Uptake at Each Dose 

Table 9.7 provides a comparison of immunisation coverage for the three doses of pertussis 

according to different ethnic groupings. For each ethnic category, the proportion of immunised 

children decreases over the period of the three doses. For overall coverage, there was a 4.3% 

decrease in immunisation uptake over the three doses. This decreasing trend is observed for all 

ethnic groupings. 

For the binary grouping, Asians had a greater decline in proportion of immunised children from dose 

one to dose three than non-Asians. Uptake among Asians waned by 6.1% over the three doses, 

while non-Asians had a 4.1% decrease in uptake from dose one to three. This indicates that although 

Asians have a higher level of commencing immunisations, completion of the immunisation series is 

poor. Non-Asians also had a waning trend, however the difference was not as pronounced as for 

Asians showing that non-Asians who commenced immunisations were more likely to complete the 

series compared to non-Asians. 
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Among the prioritised ethnicities, differences among groups were not as considerable for completion 

of the three doses as they were for commencement. The only exception was for the Other ethnic 

group which had the largest decline in coverage from dose one to three (8.6%). The NZE group had 

the least percentage decline for the series (3.4%) which suggests that participants of this ethnic 

group were likely to complete the series if dose one was received. 

There were slight disparities between sole and combined Asians throughout the series of pertussis 

immunisations. However, the gap between sole and combined Asians reduced from 1.5% for the first 

dose to 0.1% for the third dose. Non-Asians had lower immunisation uptake for dose one compared 

to sole and combined Asians. Coverage levels for all three groups were similar for dose two and non-

Asians surpassed both Asian groups for coverage at dose three. For Asian sub-groups, Asian NFD 

had the largest decrease in immunisation coverage with 7.6% of the population who were immunised 

for dose one not receiving dose three. Chinese participants achieved consistently high levels of 

coverage however even this group had a considerable decrease in uptake levels over the 

immunisation series. Other than Chinese, all other Asian sub-groups had similar levels of 

immunisation coverage at all three doses indicating that there may be no major differences within the 

Asian sub-groups. 

Table 9.7: Comparison of doses received for different ethnic groupings 

Ethnic Grouping 
Dose 1 

n(%) 

Dose 2 

n(%) 

Dose 3 

n(%) 

Total 

N 

Overall 189969(96.8%) 185819(94.7%) 181529 (92.5%) 196302 

Asian 20978 (98.6%) 20188 (94.9%) 19567 (92.0%) 21272 

Non-Asian 168991 (96.6%) 165631 (94.6%) 161962 (92.5%) 175030 

Asian 19729 (98.7%) 18985 (95.0%) 18402 (92.0%) 19994 

Māori 44433 (96.9%) 43579 (95.1%) 42504 (92.7%) 45836 

Pacific 21667 (98.6%) 20970 (95.5%) 20365 (92.7%) 21967 

Other 3240 (97.9%) 3090 (93.4%) 2956 (89.3%) 3309 

NZE 100900 (95.9%) 99095 (94.3%) 97302 (92.5%) 105196 

Combined  3620 (97.4%) 3510 (94.5%) 3417 (91.9%) 3716 

Sole Asian 17358 (98.9%) 16678 (95.0%) 16150 (92.0%) 17556 

Non-Asian 168991 (96.6%) 165631 (94.6%) 161962 (92.5%) 175030 

Chinese 6288 (99.0%) 6120 (96.4%) 5943 (93.6%) 6352 

Indian 7189 (98.7%) 6879 (94.5%) 6686 (91.8%) 7282 

SE Asian 2015 (98.4%) 1928 (94.1%) 1869 (91.3%) 2048 

Other As. 4125 (98.3%) 3959 (94.3%) 3813 (90.8%) 4198 

Asian NFD 1361 (97.8%) 1302 (93.5%) 1256 (90.2%) 1392 

Modelling the Odds of Immunisation Uptake Adjusting for Deprivation and Ethnicity 

Modelling was done in three phases as discussed in the methods section of this chapter (9.3). The 

impact of deprivation and ethnicity did not change significantly from the univariate models to the 

multivariate model thus only results from the full model, which adjusted for both deprivation and 

ethnicity will be discussed in this section. Results for the deprivation adjusted model and the ethnicity 

adjusted model can be found in Appendix M. Using logistic regression and corresponding 95% 
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confidence intervals (CIs), this analysis investigated the odds of populations in different deprivation 

circumstances and from different ethnicities receiving pertussis immunisations, timeliness among 

whole population, and timeliness among immunised participants.  

For the purposes of this analysis, quintile five was used as the reference group for deprivation 

quintiles, Non-Asians for the binary grouping, sole Asians in the sole-combination group and “Other 

Asian” for the Asian sub-groups. For the ethnic groupings, the larger categories were used as the 

reference group. However, among the Asian sub-groups, the “Other Asian” group was used as the 

reference rather than Chinese because it was believed that the “Other Asians” constituted all the 

minority Asian groups which were likely to be the group that was masked by high numbers of 

Chinese and Indians. For prioritised ethnicity, the odds ratios are those calculated using all the “non-

Asian” (Māori, Pacific, Other, and NZE) ethnicities as the reference. For example, in Table 9.8 in 

Asian vs Māori column for dose one, the odds ratio of 2.39 refers to the odds of Asians receiving 

dose one are 2.39 times that of Māori. All statistically significant values are indicated in either bold 

(p≤0.0001) or italics (p<0.05) for all results. 

Table 9.8 presents results of the binary logistic regression model which modelled odds of 

immunisation uptake of the three doses of pertussis vaccinations adjusting for ethnicity and 

deprivation. 

Table 9.8: Odds ratio values for immunisation coverage of the pertussis series 

Demographic Variable 
Dose 1 Dose 2 Dose 3 

OR LCI UCI OR LCI UCI OR LCI UCI 

Binary Grouping 
Asian 2.60 2.31 2.92 1.06 1.00 1.13 0.93 0.88 0.98 

Non-Asian 1.00   1.00   1.00   

Quintile 

1 0.79 0.72 0.85 0.98 0.92 1.04 1.01 0.96 1.06 

2 0.67 0.62 0.72 0.91 0.86 0.97 1.00 0.95 1.06 

3 0.67 0.62 0.72 0.89 0.84 0.94 0.96 0.92 1.01 

4 0.74 0.69 0.80 0.97 0.91 1.03 1.06 1.01 1.12 

5 1.00   1.00   1.00   

Prioritised 
Ethnicity 

Asian vs Māori 2.39 2.09 2.73 0.97 0.89 1.04 0.90 0.85 0.96 

Asian vs Other 1.59 1.22 2.08 1.33 1.15 1.55 1.38 1.22 1.56 

Asian vs Pacific 1.07 0.90 1.26 0.89 0.81 0.97 0.90 0.84 0.97 

Asian vs NZE 3.17 2.80 3.59 1.14 1.07 1.23 0.94 0.89 0.99 

Asian 1.00   1.00   1.00   

Quintile 

1 1.05 0.96 1.15 1.09 1.02 1.17 1.03 0.97 1.09 

2 0.87 0.80 0.95 1.01 0.94 1.08 1.02 0.96 1.08 

3 0.85 0.78 0.92 0.97 0.91 1.03 0.98 0.93 1.03 

4 0.88 0.82 0.95 1.03 0.97 1.09 1.08 1.02 1.13 

5 1.00   1.00   1.00   

Sole-
Combination 
Grouping 

Combined 0.43 0.34 0.55 0.90 0.77 1.05 0.99 0.87 1.13 

Non-Asian 0.31 0.27 0.36 0.92 0.86 0.99 1.08 1.02 1.14 

Sole Asian 1.00   1.00   1.00   
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Demographic Variable 
Dose 1 Dose 2 Dose 3 

OR LCI UCI OR LCI UCI OR LCI UCI 

Quintile 

1 0.79 0.73 0.85 0.98 0.92 1.04 1.01 0.96 1.06 

2 0.67 0.62 0.72 0.91 0.86 0.97 1.00 0.95 1.06 

3 0.67 0.62 0.72 0.89 0.84 0.94 0.96 0.92 1.01 

4 0.74 0.69 0.80 0.97 0.91 1.03 1.06 1.01 1.12 

5 1.00   1.00   1.00   

Asian Sub-
groups 

Chinese 1.73 1.24 2.44 1.56 1.30 1.88 1.47 1.27 1.70 

Indian 1.36 1.00 1.86 1.04 0.88 1.23 1.13 0.99 1.29 

Southeast 1.07 0.71 1.62 0.97 0.78 1.22 1.05 0.87 1.26 

Asian NFD 0.76 0.50 1.17 0.87 0.67 1.11 0.92 0.75 1.13 

Other Asian. 1.00   1.00   1.00   

Quintile 

1 1.14 0.79 1.64 1.37 1.11 1.67 1.08 0.92 1.26 

2 1.08 0.76 1.54 1.17 0.96 1.41 1.07 0.91 1.25 

3 1.20 0.85 1.69 1.15 0.96 1.37 1.06 0.92 1.23 

4 1.59 1.12 2.27 1.46 1.22 1.75 1.29 1.11 1.50 

5 1.00   1.00   1.00   

Table 9.8 indicates there was a significant difference between Asian and non-Asians (binary 

grouping) for uptake of doses one and three when adjusting for ethnicity and deprivation. The odds of 

Asians being immunised were 2.6 times (p<0.0001) that of non-Asians for dose one, however by the 

third dose the odds of Asians receiving immunisations had decreased by 7% compared to non-

Asians (OR=0.93, p=0.042). Figure 9.23 provides a visual representation of the differences in odds of 

immunisation uptake. 

The differences between Asians and other prioritised ethnicities decreased over the duration of the 

pertussis immunisations. However, similar to the binary grouping, the higher uptake by Asians at 

dose one was not maintained and by the third vaccination, Asians had significantly lower odds of 

receiving the complete pertussis immunisations than all ethnic groups except the Other ethnicity. 

Asians had significantly higher odds of dose one uptake than all ethnicities except for Pacific People. 

Compared to NZE, the odds of Asians receiving dose one was more than three times (OR=3.17, 

p<0.0001). These odds changed to Asians having a 6% decrease in odds to receive dose three 

compared to NZE (OR=0.94, p=0.0248). Although the odds of Asians were twice that compared to 

Māori for receipt of dose one (OR=2.39, p<0.0001), the odds of Asians receiving dose three was 

10% lower than Māori (OR=0.90, p=0.0018) suggesting that although Asians have a high coverage 

level at the commencement, there is a large reduction in immunisation uptake over the course of the 

pertussis series.  

Using the sole-combination grouping, the decreasing trend in uptake of pertussis immunisations can 

be seen among sole Asians. Combined Asians had a 57% decrease in the odds of receiving dose 

one compared to sole Asians (OR=0.43, p<0.0001). However this disparity between the two groups 

decreased and there were no significant differences between sole and combined Asians at the third 

dose.  
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When categorised into different sub-groups, the ‘Other’ Asian group was used as reference and the 

Chinese were the only group that had significantly increased odds than Other Asian sub-group to 

receive all three immunisations. The odds of Chinese receiving dose one was 73% higher than Other 

Asian (OR=1.73, p=0.0015) and this reduced to 47% by dose three (OR=1.4, p<0.0001). Figure 9.15 

provides a comparison of Asian sub-groups for the odds of uptake of pertussis immunisations. There 

were no significant differences for immunisation coverage between the Other Asian and the different 

Asian sub-groups (other than Chinese) for any dose. 

The general trend in immunisation uptake observed from Table 9.8 is that the difference in 

immunisation coverage is minimal at completion of the pertussis series and despite good coverage at 

dose one, all groups were below the 95% coverage target at completion. The NZE group is used as 

the reference group in this graph. Asians have the highest difference in odds of receiving dose one 

compared to NZE. However, this difference is reduced dramatically for doses two and three. Asians 

still had slightly higher odds of coverage at dose two compared to NZE. However, for dose three 

Asians had lower odds of being immunised than NZE. All ethnic groups had a decrease in the odds 

of immunisation coverage over the series of doses in comparison to NZE. 

As in indicated in Table 9.8, for deprivation, (quintile 5) those in the most deprived areas had the 

highest odds of receiving dose one compared to quintile 1. Similar to the trend observed for ethnic 

differences, disparities between quintiles also decreased over the course of the three vaccinations. 

Quintile 4 had the highest odds of completion of the pertussis series across all ethnic groupings. 

Interestingly, while quintile 5 had the highest odds of receiving dose one for most ethnic groupings, 

for Asian sub-groups the odds of receiving immunisations was significantly higher in quintile 4 

compared to quintile 5 for doses one, two, and three, 59%, 46%, and 29% respectively. 
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Figure 9.10: Odds of immunisation uptake for prioritised ethnicities adjusting for deprivation and ethnicity 
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Figure 9.11: Odds of immunisation uptake for Asian sub-groups adjusting for deprivation and ethnicity 
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9.4.3 Timeliness for Pertussis Immunisations among the Whole Population 

Timeliness is an important aspect of pertussis immunisation. In addition to high coverage levels, 

timely immunisations are important to reduce the prevalence of pertussis outbreaks. This section 

presents findings on proportions of timeliness for the first, second and third doses among the whole 

population of NIRa. The results are stratified by ethnic grouping and deprivation. A comparison 

across all three doses is provided and finally the results from the binary logistic regression are 

presented. Similar to the analysis on immunisation coverage, this section has 196,302 participants 

from NIRa and excludes decliners. Participants who did not receive immunisations were considered 

to be late in this analysis. 

Immunisation Timeliness at Each Dose 
 

Dose One 

Table 9.9 presents the proportions of timely immunisation uptake for the first dose among the whole 

population by deprivation and ethnic grouping. Overall, 75.2% of the population received dose one 

on time, substantially lower than the 96.8% of immunisation coverage at dose one. Asians had higher 

proportions of timely immunisation uptake for dose one in both the binary and the prioritised ethnic 

groupings. There was a 10.5% difference between Asians and non-Asians for timely uptake of dose 

one. In the prioritised ethnic group, Māori had the lowest proportion of children immunised on time 

(64.2%). Among prioritised ethnicities, Asian was the only group to receive over 85% of timely 

immunisations. 

There was a 5.4% difference for timely uptake of dose one between sole Asians (85.6%) and 

combined Asians (80.2%). However, both Asian groups had higher timeliness levels compared to 

non-Asians (74.1%). When categorised into Asian sub-groups, Chinese participants had the highest 

proportion (90.6%) of children immunised on time for dose one compared to all other Asian sub-

groups. In comparison, Asian NFD had the lowest proportion of children immunised on time for dose 

one (78.8%). 
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Table 9.9: Timeliness among whole population for dose one of pertussis immunisation 

Ethnic 
Grouping 

Overall Coverage 

n (%) 

Quintiles 
Total 

N 
1 

n (%) 

2 

n (%) 

3 

n (%) 

4 

n (%) 

5 

n (%) 

Overall 147608 (75.2) 25732 (79.6) 24355 (78.6) 27981 (76.8) 32471 (75.0) 37069 (69.7) 196302 

Asian 18002 (84.6) 3058 (86.3) 3083 (85.2) 3744 (85.0) 4254 (85.7) 3863 (81.5) 21272 

Non-Asian 129606 (74.1) 22674 (78.7) 21272 (77.7) 24237 (75.6) 28217 (73.6) 33206 (68.5) 175030 

Asian 17036 (85.2) 2992 (86.5) 2970 (85.3) 3564 (85.1) 3985 (86.6) 3525 (82.7) 19994 

Māori 29443 (64.2) 1879 (72.6) 2663 (70.2) 4422 (66.5) 7355 (64.6) 13124 (61.2) 45836 

Pacific 16130 (73.4) 645  (79.6) 849  (77.7) 1539 (73.7) 3454 (74.9) 9643 (72.1) 21967 

Other 2494 (75.4) 373  (74.5) 364  (77.0) 465  (74.8) 662  (78.1) 630  (72.8) 3309 

NZE 82505 (78.4) 19843 (79.4) 17509 (79.0) 17991 (78.5) 17015 (77.8) 10147 (76.5) 105196 

Combined 2980 (80.2) 517  (81.9) 548  (84.4) 579  (80.2) 743  (80.7) 593  (74.8) 3716 

Sole Asian 15022 (85.6) 2541 (87.2) 2535 (85.4) 3165 (85.9) 3511 (86.9) 3270 (82.8) 17556 

Non-Asian 129606 (74.1) 22674 (78.7) 21272 (77.7) 24237 (75.6) 28217 (73.6) 33206 (68.5) 175030 

Chinese 5753 (90.6) 1407 (91.4) 1218 (90.6) 1270 (89.6) 1108 (92.4) 750  (88.1) 6352 

Indian 6103 (83.8) 691  (84.5) 818  (85.4) 1164 (85.3) 1662 (85.1) 1768 (80.7) 7282 

SE Asian 1656 (80.9) 212  (79.1) 251  (80.7) 366  (83.6) 436  (82.6) 391  (77.7) 2048 

Other As. 3393 (80.8) 594  (82.8) 623  (79.5) 721  (79.7) 730  (81.3) 725  (81.1) 4198 

Asian NFD 1097 (78.8) 154  (76.6) 173  (78.6) 223  (78.8) 318  (82.6) 229  (75.6) 1392 

Unlike immunisation coverage for dose one which had higher levels in the most deprived quintiles, 

timeliness of dose one was highest among those living in the least deprived quintile. In addition, 

there was a steady decrease in timely uptake as deprivation increased. Overall, 79.6% of children in 

quintile 1 received dose one on time. In contrast, there was a 9.9% decrease in the level for quintile 

five; with only 69.7% of quintile 5 children receiving timely immunisations at dose one.  

Asians had higher proportions of timely dose one uptake than non-Asians across all quintiles in both 

the binary and prioritised groupings. Both Asians and non-Asians had a decreasing trend in timely 

immunisation which followed the same pattern as overall timeliness. Asians in quintile had the 

highest levels of timeliness (86.3%) and quintile 5 had the lowest (81.5%). Despite this decreasing 

trend, even the lowest level of timeliness for Asians was higher than the highest timeliness level for 

non-Asians which was in quintile 1 (78.7%). Non-Asians did not have over 80% timeliness in any 

quintile. In contrast, Asians had over 80% timely immunisations across all quintiles. This trend 

persisted between Asians and other ethnic groups in the prioritised grouping with Asians having 

higher timeliness levels in all quintiles. Māori had low timeliness proportions overall and timeliness 

decreased to less than 70% in more deprived quintiles. All other prioritised ethnicities had between 

70% and 80% timeliness levels for dose one for all quintiles. 

The sole-combination grouping showed differences in timeliness between sole and combined Asians. 

While sole Asians had higher timeliness levels for all quintiles compared to combined Asians, the 

difference between the two groups were particularly pronounced in quintiles 4 (6.2%) and 5 (8.0%). 

Timeliness levels for sole Asians was highest in quintile 4 at 86.9%. Both sole and combined Asians 

had higher levels of timeliness for dose one compared to non-Asians in all quintiles. 
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Among Asian sub-groups, Chinese participants had exceptionally high levels of timeliness for the first 

dose, achieving over 85% timeliness in all quintiles. Chinese in quintile 4 had the highest timeliness 

levels similar to coverage of dose one. In contrast, Asian NFD in quintile 5 had the poorest timeliness 

level for dose one at 75.6% of all Asian sub-groups in other quintiles. The trend seen in the first two 

ethnic groupings with the least deprived having the highest levels of timeliness and the most 

deprived having the lowest was not as evident among Asian sub-groups. There were no particular 

patterns noticed, with different sub-groups achieving highest levels of timeliness in various quintiles. 

Dose Two 

Table 9.10 presents overall timeliness by ethnic grouping and deprivation for the second dose of 

pertussis. The overall timeliness for the second pertussis dose was 74.8% which is a 0.4% reduction 

from the timeliness of the first dose. Furthermore, while 94.7% of the population received dose one, 

only 74.8% received the dose on time indicating the disparity between coverage and timeliness. 

Disparity between Asians and non-Asians for timeliness increased from 10.5% at dose one to 11.5% 

in dose two. While timeliness for non-Asians decreased marginally, timeliness for Asians increased 

to 85% at dose two from 84.6% at dose one. Asians also had the highest levels (85.5%) for 

timeliness of dose two for the prioritised ethnic grouping and Māori the lowest at 60.5%. the NZE 

group had the least difference compared to Asians for timeliness of dose two (6%). Furthermore, 

NZE was the only group in addition to Asians that had an increase in timeliness from dose one. 

There was an increase in the difference between Asians and all other ethnic groups for timeliness 

except for NZE a decrease in disparity was noted. 

There was a 5.3% difference in the proportions of timeliness for dose two between sole (85.9%) and 

combined (80.6%). Both Asian categories had higher timeliness than non-Asians. All Asian sub-

groups had over 80% of the population immunised on time for dose two with Chinese having the 

highest levels at 89.5% and Asian NFD the lowest (80.6%). Interestingly, Chinese was the only sub-

group to have a decrease in timeliness whereas all other Asian sub-groups had an increased level of 

timely uptake for dose two compared to dose one, nevertheless Chinese remained substantially 

higher than the other Asian sub-groups for timeliness level at dose two. 
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Table 9.10: Timeliness among whole population for dose two of pertussis immunisation 

Ethnic 
Grouping 

Overall Coverage 

n (%) 

Quintiles 
Total 

N 
1 

n (%) 

2 

n (%) 

3 

n (%) 

4 

n (%) 

5 

n (%) 

Overall 146761 (74.8) 26119 (80.8) 24542 (79.2) 28023 (76.9) 32026 (74.0) 36051 (67.8) 196302 

Asian 18076 (85.0) 3070 (86.6) 3091 (85.4) 3759 (85.3) 4263 (85.9) 3893 (82.1) 21272 

Non-Asian 128685 (73.5) 23049 (80.0) 21451 (78.3) 24264 (75.7) 27763 (72.4) 32158 (66.4) 175030 

Asian 17103 (85.5) 3001 (86.8) 2979 (85.6) 3581 (85.5) 4001 (87.0) 3541 (83.0) 19994 

Māori 27740 (60.5) 1879 (72.6) 2552 (67.3) 4228 (63.6) 6953 (61.1) 12128 (56.6) 45836 

Pacific 15778 (71.8) 634  (78.3) 819  (74.9) 1544 (74.0) 3315 (71.9) 9466 (70.8) 21967 

Other 2551 (77.1) 384  (76.6) 376  (79.5) 474  (76.2) 657  (77.5) 660  (76.3) 3309 

NZE 83589 (79.5) 20221 (80.9) 17816 (80.4) 18196 (79.4) 17100 (78.2) 10256 (77.3) 105196 

Combined 2995 (80.6) 530  (84.0) 552  (85.1) 567  (78.5) 741  (80.5) 605  (76.3) 3716 

Sole Asian 15081 (85.9) 2540 (87.2) 2539 (85.5) 3192 (86.6) 3522 (87.2) 3288 (83.3) 17556 

Non-Asian 128685 (73.5) 23049 (80.0) 21451 (78.3) 24264 (75.7) 27763 (72.4) 32158 (66.4) 175030 

Chinese 5682 (89.5) 1383 (89.8) 1186 (88.2) 1266 (89.3) 1105 (92.2) 742  (87.2) 6352 

Indian 6139 (84.3) 712  (87.0) 830  (86.6) 1159 (85.0) 1647 (84.4) 1791 (79.7) 7282 

SE Asian 1693 (82.7) 218  (81.3) 259  (83.3) 369  (84.2) 446  (84.5) 401  (79.7) 2048 

Other As. 3440 (81.9) 600 (83.7) 634  (80.9) 739  (81.7) 745  (83.0) 722  (80.8) 4198 

Asian NFD 1122 (80.6) 157  (78.1) 182  (82.7) 226  (79.9) 320  (83.1) 237  (78.2) 1392 

Among deprivation quintiles, the same trend for timeliness of dose two was observed as for 

timeliness of dose one with the least deprived quintile having the highest timeliness (80.8%) and the 

most deprived having the lowest timeliness (67.8%). In the binary grouping, Asians had higher levels 

of timeliness in all quintiles compared to non-Asians. The difference between Asians and non-Asians 

for timeliness of dose two was 6.6% in the least deprived quintile which increased dramatically to 

15.7% in the most deprived quintile, as only two-thirds of non-Asians in quintile 5 were immunised on 

time.  

When categorised by prioritised ethnicity, Asians had over 80% on time coverage across all quintiles 

for the second dose, similar to timeliness for first dose. The highest proportion of age-appropriate 

immunisations for Asians were administered in quintile 4 (87.0%) and the lowest proportion was from 

quintile 5 (83.0%). Māori had the lowest proportion of timely immunisation uptake for dose two. 

Proportions for timeliness in the Māori population ranged from 56.6% in quintile 5 to 72.6% in quintile 

1. All other ethnic groups had less than 80% of its population immunised on time with the exception 

of NZE in quintiles 1 (80.9%) and 2 (80.4%). In the third ethnic grouping, sole Asians had higher 

proportions of timely immunisations in all quintiles compared to combined Asians and non-Asians. 

Similar to prioritised Asians, sole Asians had the highest timeliness in quintile 4. Combined Asians 

were dissimilar to sole Asians in that the highest timeliness level was in quintile 1 (84.0%). 

Among Asian sub-groups, Chinese participants had the highest proportions of timely immunisations 

for dose two. Over 85% of Chinese participants received timely immunisations in all quintiles with 

quintile 4 having the highest proportion (92.4%) and quintile 5 the lowest (88.1%). Asian NFD in 

quintile 1 (78.1%) had the lowest proportion of timely immunisations for dose two compared to all 

other sub-groups in different quintiles.  
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Dose Three 

Overall, 65.7% of all study participants received age-appropriate immunisations for the third pertussis 

dose. This was a 9.5% and 9.1% decrease in timeliness compared to dose one and two respectively. 

This is similar to the decreasing trend observed for immunisation uptake. However, decrease in 

overall timeliness from dose one to three was 9.5% which is more than twice that of decrease in 

coverage across the three doses (4.3%). 

The timeliness of the third dose for Asians according to the binary grouping was just below 80%; a 

5.4% decrease in timeliness among Asians between doses one and three whereas non-Asians had a 

10.1% decrease from dose one to three. Among prioritised ethnicities, Asians had the most timely 

vaccinations at dose three (79.9%). Inequalities in timeliness between Asians and all other ethnicities 

increased for dose three with less than two-thirds of Pacific People being immunised on time and 

less than half of the Māori population receiving dose three on time (48.6%). This is interesting given 

that Māori had the highest level of completion of pertussis immunisations (92.7%). Pacific and Māori 

were the two ethnic groups that had timeliness levels below the overall timeliness of dose three. 

Sole Asians had over 80% coverage for dose three unlike combined Asians (73.5%). The disparity 

between sole and combined Asians also increased over the duration of the pertussis immunisations. 

There was a 5.4% difference between the two groups for timeliness of the first dose and this 

increased to 6.9% by the third dose. However, both Asian groups had greater timely vaccinations 

than non-Asians (64.0%). Chinese participants had higher levels of timeliness compared to other 

Asian sub-groups and were the only Asian sub-group to maintain over 80% timeliness for all three 

doses. Asian NFD had the poorest timeliness levels for dose three at 73.7%. However, Chinese had 

a higher decrease in timeliness (7.1%) compared to Asian NFD which experienced a 5.1% decrease 

over the three doses. 

Chinese participants had the highest proportion of children immunised on time (n=5303, 83.5%) for 

the third dose among the Asian sub-groups. Indians had 78.88% of their population immunised in an 

age appropriate manner, SE Asian had 77.5% of children immunised on time and Other Asian had 

75.8% of children immunised on time. Asian NFD had the lowest proportion of children immunised on 

time (N=1026, 73.7%). 

  



136 

Table 9.11: Timeliness among whole population for the third dose 

Ethnic 
Grouping 

Overall Coverage 

n (%) 

Quintiles 
Total 

N 
1 

n (%) 

2 

n (%) 

3 

n (%) 

4 

n (%) 

5 

n (%) 

Overall 128881 (65.7) 23519 (72.7) 21921 (70.7) 24902 (68.3) 28135 (65.0) 30404 (57.2) 196302 

Asian 16840 (79.2) 2848 (80.4) 2887 (79.8) 3508 (79.6) 3965 (79.9) 3632 (76.6) 21272 

Non-Asian 112041 (64.0) 20671 (71.8) 19034 (69.5) 21394 (66.7) 24170 (63.0) 26772 (55.3) 175030 

Asian 15973 (79.9) 2787 (80.6) 2785 (80.0) 3344 (79.8) 3736 (81.2) 3321 (77.9) 19994 

Māori 22257 (48.6) 1606 (62.0) 2126 (56.1) 3469 (52.2) 5635 (49.5) 9421 (44.0) 45836 

Pacific 13482 (61.4) 550  (67.9) 710  (65.0) 1324 (63.4) 2868 (62.2) 8030 (60.1) 21967 

Other 2328 (70.4) 351  (70.1) 335  (70.8) 436  (70.1) 613  (72.3) 593  (68.6) 3309 

NZE 74841 (71.1) 18225 (72.9) 15965 (72.0) 16329 (71.3) 15283 (69.9) 9039 (68.2) 105196 

Combined 2732 (73.5) 483  (76.5) 511  (78.7) 526  (72.9) 661  (71.8) 551  (69.5) 3716 

Sole Asian 14108 (80.4) 2365 (81.2) 2376 (80.0) 2982 (80.9) 3304 (81.8) 3081 (78.0) 17556 

Non-Asian 110241 (64.0) 20671 (71.8) 19034 (69.5) 21394 (66.7) 24170 (63.0) 26772 (55.3) 175030 

Chinese 5303 (83.5) 1278 (83.0) 1122 (83.4) 1178 (83.1) 1024 (85.4) 701  (82.4) 6352 

Indian 5744 (78.9) 674  (82.4) 773  (80.7) 1093 (80.1) 1538 (78.8) 1666 (76.1) 7282 

SE Asian 1587 (77.5) 203  (75.7) 238  (76.5) 351   (80.1) 421  (79.7) 374  (74.4) 2048 

Other As. 3180 (75.8) 552  (77.0) 584  (74.5) 681  (75.2) 691  (76.9) 672  (75.2) 4198 

Asian NFD 1026 (73.7) 141  (70.1) 170  (77.3) 205  (72.4) 291  (75.6) 219  (72.3) 1392 

Among deprivation quintiles, the trend of least deprived having highest timeliness levels persisted for 

dose three as for timeliness of doses one and two. The least deprived quintile had 72.7% of its 

population immunised on time for dose three in comparison to 57.2% in quintile 5. The difference in 

levels of timeliness at dose one between the most and least deprived was 9.9% and this increased to 

15.5% by dose three. For the binary grouping, Asians had higher timeliness levels in all quintiles 

compared to non-Asians. In the least deprived quintile, Asians had a 8.6% higher level of timeliness 

compared to non-Asians and in the most deprived this difference increased to 21.3%. 

Prioritised Asians had higher timeliness levels than all other prioritised ethnicities, with the highest 

among prioritised Asians living in quintile 4 at 81.2%. Asians in quintile 5 had the lowest timeliness 

level at 77.9% among all prioritised Asians, which was still higher than all other ethnicities across all 

deprivation quintiles. Māori in quintile 5 had the poorest level of age-appropriate immunisations at 

44% and the highest in quintile 1 at 62%. NZE living in the least deprived area had 72.9% of 

immunisations administered on time while NZE in quintile 5 had 68.2% of its population immunised 

age-appropriately. Timely immunisations for the Other ethnic group ranged from 68.6% to 72.3% 

while Pacific People had less than 70% timeliness across all deprivation quintiles. In the sole-

combination grouping, sole Asians had 81.8% of children age-appropriately immunised in quintile 4, 

the highest level across all quintiles for sole Asians. Combined Asians in quintile 2 had the highest 

timeliness level. Both combined and sole asians had higher levels of timeliness in all quintiles in 

comparison to non-Asians. 

As for the first two doses, Chinese participants had the highest proportions of timely immunisations 

for dose three. Over 80% of Chinese participants received timely immunisations in all quintiles with 

quintile 4 having the highest proportion (85.4%) and quintile 5 the lowest (82.4%). Interestingly, Asian 
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NFD in quintile 1 (70.1%) had the lowest proportion of timely immunisations for dose three compared 

to all other sub-groups in different quintiles.  

Comparison of Timeliness for Each Dose 

The proportion of immunisation timeliness for each dose by ethnic grouping is presented in Table 

9.12. Timeliness among the whole population decreases over the period of three doses similar to the 

trend observed for immunisation uptake. Overall, the timeliness of immunisation decreases from 

75.2% for the first dose to 65.7% for the third dose.  

Timeliness for both Asian and non-Asian groups decline over the three doses, however, the 

difference between Asians and non-Asians for timeliness widens over the period of the three doses. 

Asians had higher timeliness compared to non-Asians for all three doses. 

While there was a general decrease in timeliness from dose one to three, this was not a successive 

decrease with some prioritised ethnic groups (Asians, Other, NZE) having an increase in timeliness 

from dose one to two and then a decrease from dose two to three. The decrease in timeliness for 

dose three compared to one is observed for every ethnic group. Asians had the highest proportion of 

timely immunisation uptake of any other ethnic group for all three doses.  

Generally, Asians had the highest proportion of children immunised on time for each dose across all 

ethnic groupings. Sole Asians had the highest levels of timely immunisations in this ethnic grouping 

for all doses. There were modest differences observed between sole and combined Asians with sole 

Asians having a higher timeliness level.  

Chinese participants had the highest proportion of timely immunisation uptake for all three doses, 

while all other Asian sub-groups had similar proportions of timely immunisation uptakes. 

Table 9.12: Comparison of timeliness for primary series of pertussis vaccinations 

Ethnic Grouping 
Dose 1 

n(%) 

Dose 2 

n(%) 

Dose 3 

n(%) 

Total 

N 

Overall 147608 (75.2%) 146761 (74.8%) 12881 (65.6%) 196302 

Asian 18002 (84.6%) 18076 (85.0%) 16840 (79.2) 21272 

Non-Asian 129606 (74.0%) 128685 (73.5%) 112041 (64.0%) 175030 

Asian 17036 (85.2%) 17103 (85.5%) 15973 (79.9%) 19994 

Māori 29443 (64.2%) 27740 (60.5%) 22257 (48.6%) 45836 

Pacific 2494 (73.4%) 15778 (71.8%) 13482 (61.4%) 21967 

Other 16130 (75.4%) 2551 (77.1%) 2328 (70.3%) 3309 

NZE 82505 (78.4%) 83589 (79.5%) 74841 (71.1%) 105196 

Combined  2980 (80.2%) 2995 (80.6%) 2732 (73.5%) 3716 

Sole Asian 15022 (85.5%) 15081 (85.9%) 14108 (80.4%) 17556 

Non-Asian 129606 (74.0%) 128685 (73.5%) 112041 (64.0%) 175030 

Chinese 5753 (90.6%) 5682 (89.4%) 5303 (83.5%) 6352 

Indian 6103 (83.8%) 6139 (84.3%) 5744 (78.9%) 7282 

SE Asian 1656 (80.9%) 1693 (82.7%) 1587 (77.5%) 2048 

Other As. 3393 (80.8%) 3440 (81.9%) 3180 (75.7%) 4198 

Asian NFD 1097 (78.8%) 1122 (80.6%) 1026 (73.7%) 1392 
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Modelling the Odds of Immunisation Timeliness among the Whole Population for Different Quintiles 
and Ethnic Groupings 

Results of the binary logistic regression which modelled the odds of immunisation timeliness among 

different ethnic groupings and deprivation are presented in Table 9.13. 

Table 9.13: Odds ratios for timeliness adjusting for ethnicity and deprivation 

Demographic Variable 
Dose 1 Dose 2 Dose 3 

OR LCI UCI OR LCI UCI OR LCI UCI 

Binary 
Grouping 

Asian 1.90 1.83 1.97 2.00 1.92 2.08 2.10 2.03 2.17 

Non-Asian          

Quintile 

1 1.68 1.62 1.73 1.98 1.91 2.05 1.98 1.92 2.04 

2 1.57 1.52 1.63 1.78 1.73 1.84 1.79 1.73 1.84 

3 1.41 1.37 1.46 1.55 1.51 1.60 1.59 1.54 1.63 

4 1.29 1.25 1.32 1.33 1.29 1.37 1.37 1.34 1.41 

5          

Prioritised 
Ethnicity 

Asian vs Māori 3.02 2.89 3.15 3.59 3.43 3.75 3.92 3.76 4.08 

Asian vs Other 1.86 1.70 2.03 1.73 1.58 1.89 1.65 1.52 1.79 

Asian vs Pacific 1.91 1.81 2.01 2.09 1.98 2.19 2.25 2.15 2.35 

Asian vs NZE 1.62 1.56 1.69 1.58 1.51 1.65 1.66 1.60 1.73 

Asian          

Quintile 

1 1.31 1.26 1.36 1.41 1.36 1.46 1.40 1.35 1.45 

2 1.27 1.23 1.32 1.33 1.28 1.38 1.32 1.28 1.36 

3 1.20 1.16 1.23 1.23 1.20 1.28 1.25 1.21 1.29 

4 1.16 1.12 1.19 1.15 1.12 1.19 1.18 1.14 1.21 

5          

Sole-
Combination 
Grouping 

Combined 0.68 0.62 0.74 0.68 0.62 0.74 0.67 0.62 0.73 

Non-Asian 0.49 0.47 0.51 0.46 0.44 0.48 0.44 0.43 0.46 

Sole Asian          

Quintile 

1 1.68 1.62 1.73 1.98 1.91 2.05 1.98 1.92 2.04 

2 1.57 1.52 1.63 1.78 1.73 1.84 1.79 1.73 1.84 

3 1.41 1.37 1.46 1.55 1.51 1.60 1.59 1.54 1.63 

4 1.29 1.25 1.32 1.33 1.30 1.37 1.37 1.34 1.41 

5          

Asian Sub-
groups 

Chinese 2.25 2.00 2.52 1.84 1.64 2.06 1.60 1.45 1.76 

Indian 1.25 1.13 1.38 1.20 1.09 1.33 1.21 1.10 1.33 

Southeast 1.01 0.88 1.15 1.06 0.92 1.21 1.11 0.98 1.25 

Asian NFD 0.88 0.76 1.02 0.91 0.78 1.07 0.90 0.78 1.03 

Other Asian.          

Quintile 

1 1.25 1.11 1.42 1.28 1.13 1.45 1.17 1.05 1.30 

2 1.20 1.06 1.35 1.19 1.06 1.35 1.15 1.04 1.28 

3 1.20 1.08 1.35 1.20 1.08 1.35 1.15 1.04 1.28 

4 1.33 1.20 1.49 1.30 1.17 1.46 1.20 1.09 1.32 

5          
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Differences between ethnic groups for timeliness increased over the duration of the three pertussis 

doses, unlike that for coverage which decreased from dose one to three. Compared to non-Asians, 

Asians had significantly higher odds of receiving each dose on time. There was a 20% increase in 

the difference of odds between Asians and non-Asians for timeliness from dose one to three. Asians 

had a 90% increased odds of receiving timely administration of dose one which increased to 110% 

for dose three compared to non-Asians (p<0.0001). These values are also represented in Figure 

9.23. 

When categorised by prioritised ethnicity, Asians (the reference group) had significantly higher odds 

than all other ethnicities to receive timely immunisations for all doses (p<0.0001). The largest 

difference for timeliness was between Asians and Māori with the odds of Asians being immunised on 

time for dose one three times more than the odds of Māori (OR=3.02, p<0.0001), however this 

increased to nearly four times the odds of Māori by dose three (OR=3.92, p<0.0001). The least 

difference was between NZE and Asians for timeliness and there was a 4% increase in the difference 

in odds of timeliness from dose one to three. There was a 66% increase in the odds of Asians 

receiving dose three on time compared to NZE (OR=1.66, p<0.0001). The differences in timeliness 

are also presented in Figure 9.21 using NZE as the reference group. As indicated by the graph, 

prioritised Asians had significantly higher odds of receiving all doses on time in comparison to all 

other ethnic groups. In contrast, Māori had the lowest odds of receiving all doses on time compared 

to all other ethnic groups. There is a considerable difference between the Asian and Māori groups for 

timely immunisation uptake. 

When adjusted for ethnicity and deprivation, both combined Asians and non-Asians had significantly 

lower odds of receiving immunisations on time compared to sole Asians for all doses (p<0.0001). 

Moreover the difference in timeliness between sole Asians and non-Asians increased over the series 

of immunisations as shown in Figure 9.25. On the other hand, timeliness for combined Asians did not 

change dramatically over the three doses. The odds of combined Asians receiving dose one on time 

was 32% lower than sole Asians and this increased marginally to 33% for the third dose. The 

disparity between non-Asians and sole Asians was higher than that between combined and sole 

Asians. Odds of timely immunisations for non-Asians changed from being 51% lower for dose one to 

56% lower for dose three (p<0.0001) compared to non-Asians. 

Among Asian sub-groups, Chinese participants had significantly higher odds of being on time for all 

doses compared to Other Asian. The odds of Chinese participants more than two times that of Other 

Asian of receiving dose one on time. Unlike the first three ethnic groupings where disparities for 

timeliness between ethnic groups increased over the three doses, differences between Asians sub-

groups for timeliness actually decreased from dose one to three. For the third dose, Chinese had a 

60% increase in the odds of receiving timely immunisations compared to Other Asians. Indians were 

the only other Asian sub-group to have significantly higher timeliness compared to the Other Asian 

group. Indians had a 25% (p<0.0001) increase in the odds of receiving dose one on time, which 

decreased to 20% (p=0.0011) for dose two and 21% for dose three compared to Other Asians 

(p<0.0001). Southeast Asians and Asian NFD were not significantly different to Other Asians for 
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timeliness at any dose. Differences between Asian sub-groups for timeliness are also presented in 

figure 9.2. Although timeliness decreased over the three doses, significant differences to other Asian 

sub-groups persisted for Chinese participants.  

There were significant differences between quintiles compared to quintile 5, which was the reference 

quintile, for timely immunisation uptake within all four ethnic groupings. For the binary and sole-

combination groupings, there were no differences observed for the same quintiles across the three 

doses. There was a linear decrease in the odds of receiving timely immunisations with the least 

deprived quintile having the highest odds of timely immunisation compared to quintile 5. Disparities 

between quintiles also increased with every dose. Quintile 1 had a 68% increase in the odds of 

receiving dose one on time compared to quintile 5 (OR=1.68, p<0.0001) in both the binary and sole-

combination groupings. For dose three quintile 1 had a 98% increase in the odds of receiving timely 

immunisations compared to quintile 5 (OR=1.98, p<0.001). On the other hand, quintile 4 had the 

least difference compared to quintile five with a 29% increase at dose one, 33% increase in odds at 

dose two and 37% increase at dose three for timeliness (p<0.0001). 

Interestingly, quintile 4 had the highest timeliness levels for all three doses of immunisations 

compared to quintile 5 when adjusted for deprivation and Asian sub-groups. The pattern of decrease 

in timeliness from least to most deprived quintile observed for the first three ethnic groupings was not 

seen in Asian sub-groups. Asians in quintile 4 had 33% increase in the odds of receiving dose one 

on time (p<0.001). However, this decreased to 20% for dose three (p=0.0002). Unlike the first three 

ethnic groupings in which disparities between the most and least deprived quintiles increased over 

the three doses, differences within quintiles for Asian sub-groups decreased over the period of the 

three doses.  
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Figure 9.12: Odds of timely immunisations among prioritised ethnicities adjusting for deprivation and ethnicity 
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Figure 9.13: Odds of timely immunisations among Asian sub-groups adjusting for deprivation and ethnicity 
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9.4.4 Timeliness for Pertussis Doses among Immunised Participants 

The preceding section presented results for timeliness and considered unimmunised participants as 

late. This section also looks at timeliness but only considers immunised participants. Therefore, the 

total number of participants included for these analyses varies according to number of children 

immunised at each dose.  

Levels for Timeliness among Immunised  

Dose One 

The total number of participants who were immunised for the first dose was 189969. Table 9.14 

presents the levels of timely immunisations among participants who received dose one. Levels of 

timely immunisations in each quintile are also shown in Table 9.14. Overall, 77.7% of the 18969 

immunised participants received age-appropriate immunisations for the first dose that is within eight 

weeks.  

For immunised children in the binary grouping, Asians had a higher proportion (85.8%) of children 

immunised on time compared to non-Asians (76.7%). Asians also had the highest levels (86.4%) of 

timely dose one uptake among immunised participants when categorised into prioritised ethnicities. 

Māori had the lowest levels of timeliness at 66.3% for dose one among immunised participants. 

Among participants who were immunised for dose one, Asians and NZE were the only ethnic groups 

to receive over 80% of the dose on time. 

Both combined and sole Asians had over 80% timeliness levels among immunised participants. 

However, sole Asians had a higher proportion of timeliness among immunised at 86.5% compared to 

combined Asians (82.3%). Chinese participants had the highest timeliness levels of all Asian sub-

groups at 91.5%, the only group to receive over 90% of dose one on time among immunised. Asian 

NFD had the lowest proportion of timely dose one administration among immunised participants 

(80.6%). All immunised participants in Asian sub-groups had over 80% of dose one administered on 

time. 
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Table 9.14: Timeliness among participants immunised for first dose 

Ethnic 
Grouping 

Overall 
Timeliness 

n (%) 

Quintiles 
Total 

N 
1 

n (%) 

2 

n (%) 

3 

n (%) 

4 

n (%) 

5 

n (%) 

Overall 147608 (77.7) 25732 (82.2) 24355 (81.6) 27981 (79.7) 32471 (77.6) 37069 (71.5) 189969 

Asian 18002 (85.8) 3058 (87.5) 3083 (86.5) 3744 (86.1) 4254 (86.6) 3863 (82.9) 20978 

Non-Asian 129606 (76.7) 22674 (81.5) 21272 (80.9) 24237 (78.8) 28217 (76.4) 33206 (70.4) 168991 

Asian 17036 (86.4) 2992 (87.7) 2970 (86.6) 3564 (86.2) 3985 (87.4) 3525 (87.4) 19729 

Māori 29443 (66.3) 1879 (75.9) 2663 (72.9) 4422 (69.1) 7355 (66.8) 13124 (62.8) 44433 

Pacific 16130 (74.5)  645  (80.7)  849  (79.6) 1539 (75.3) 3454 (76.0) 9643 (73.0) 21667 

Other 2494 (77.0)  373  (75.7)  364  (74.3)  465  (77.1)  662  (79.8)  630  (74.2) 3240 

NZE 82505 (81.8) 19843 (82.2) 17509 (82.4) 17991 (82.1) 17015 (81.4) 10147 (80.0) 100900 

Combined 2980 (82.3)  517  (81.9)  548  (84.4)  579  (80.2)  743  (80.7)  593  (74.8) 3620 

Sole Asian 15022 (86.5) 2541 (87.2) 2535 (85.4) 3165 (85.9) 3511 (86.9) 3270 (82.8) 17358 

Non-Asian 129606 (76.7) 22674 (78.7) 21272 (77.7) 24237 (75.6) 28217 (73.6) 33206 (68.5) 168991 

Chinese 5753 (91.5) 1407 (92.3) 1218 (91.5) 1270 (90.8) 1108 (92.9)  750  (89.3) 6288 

Indian 6103 (84.9)  691  (85.0)  818  (86.4) 1164 (86.2) 1662 (86.3) 1768 (82.2) 7189 

SE Asian 1656 (82.2)  212  (81.5)  251  (82.6)  366  (83.9)  436  (83.9)  391  (78.5) 2015 

Other As. 3393 (82.3)  594  (84.5)  623  (81.5)  721  (80.9)  730  (81.9)  725  (82.8) 4125 

Asian NFD 1097 (80.6)  154  (79.4)  173  (79.4)  223  (81.4)  318  (83.9)  229  (77.4) 1361 

Timeliness among the immunised population was highest in the least deprived quintile (82.2%) and 

lowest in the most deprived (71.5%), comparable to the pattern observed for timeliness among the 

whole population. For the binary grouping, quintiles 1 to 4 had more than 85% of immunised children 

received dose one on time. Asians in quintile 5 had the lowest timeliness levels among immunised in 

the Asian category at 82.9%. Interestingly, Asians in the most deprived quintile had a higher 

timeliness level than non-Asians in the least deprived quintile (81.5%). 

In the prioritised ethnic grouping, Asians had more than 85% of immunised participants vaccinated 

on time for dose one in all five deprivation quintiles. Among those who were immunised for the first 

dose, NZE had the least disparity compared to Asians for timeliness with over 80% of NZE children 

receiving dose one on time in all quintiles. There was a slight improvement in timeliness of dose one 

among immunised Māori children as unimmunised Māori participants were excluded (compared to 

timeliness among the whole population). However, the Māori population still had considerably lower 

levels of timeliness than Asians with those in the most deprived quintile having lowest timeliness 

(62.8%). While most ethnic groups maintained over 70% timeliness in all quintiles, Māori levels of 

timeliness dropped below 70% in quintiles 3, 4, and 5.  

Both combined and sole Asians had higher timeliness levels than non-Asians in across all 

deprivation quintiles. Sole Asians had over 80% of children in all quintiles receive timely 

immunisations, unlike combined Asians who had 74.8% of immunised children vaccinated on time in 

quintile 5. 

Of all immunised Asian children, Chinese participants had the highest timeliness levels. Chinese in 

all quintiles except quintile 5 had more than 90% of children immunised on time. there were marginal 
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differences between other Asian sub-groups for timeliness with most groups maintaining timeliness 

above or close to 80%. Quintile 4 once again had the highest levels of timeliness among immunised 

Asians. Chinese, Southeast Asian, and Asian NFD participants in quintile 4 had the highest levels of 

timeliness compared to other quintiles. In addition, Indians and Other Asians also had high timeliness 

in quintile 4 comparable to timeliness in less deprived quintiles.  

Dose Two 

The total number of those immunised at dose two was 185819. Table 9.16 presents levels of 

timeliness among these participants. 79.0% of participants were immunised on time for the second 

dose. There was a 1.3% increase in overall timeliness among immunised for dose two compared to 

dose one. 

For both the binary (89.5%) and prioritised grouping (90.1%), Asians had the highest timeliness 

levels among those immunised for the second dose of pertussis. For the prioritised ethnicity 

grouping, Asians had the highest timeliness levels for dose two at 90.1%, a 3.7% increase from 

timeliness of dose one. NZE had the second highest proportion of timely immunisations in the 

prioritised ethnic grouping at 84.3%. Māori had the highest proportion of delayed immunisation for 

dose two with 63.7% of immunised children receiving the dose on time. The disparity between sole 

and combined Asian increased from 4.2% for dose one to 5.1% for dose two for timeliness among 

immunised. Sole Asians had a higher timeliness level for dose two (90.4%) compared to combined 

Asians (85.3%). However, both Asian groups had higher timeliness than non-Asian participants 

(77.7%). 

Timeliness among immunised for Chinese was higher for dose two (92.8%) than at dose one. 

Chinese participants had the highest timeliness levels of out of all Asian sub-groups while Asian NFD 

had the poorest level at 86.2%. Although Asian NFD had the poorest timeliness in the Asian sub-

group category, timeliness for Asian NFD was still higher than all other non-Asian groups from the 

previous three ethnic groupings.  
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Table 9.15: Timeliness for second dose among immunised participants 

Ethnic 
Grouping 

Overall 
Timeliness 

n (%) 

Quintiles 
Total 

N 
1 

n (%) 

2 

n (%) 

3 

n (%) 

4 

n (%) 

5 

n (%) 

Overall 146761 (79.0) 26119 (85.2) 24542 (83.8) 28023 (81.5) 32026 (78.1) 36051 (71.4) 185819 

Asian 18076 (89.5) 3070 (90.5) 3091 (90.0) 3759 (90.1) 4263 (89.8) 2893 (87.6) 20188 

Non-Asian 128685 (77.7) 23049 (84.5) 21451 (83.0) 24264 (80.3) 27763 (76.5) 32158 (69.9) 165631 

Asian 17103 (90.1) 3001 (90.7) 2979 (90.2) 3581 (90.3) 4001 (90.8) 3541 (88.5) 18985 

Māori 27740 (63.7) 1879 (76.8) 2552 (71.0) 4228 (67.2) 6953 (64.2) 12128 (59.4) 43579 

Pacific 15778 (75.2)  634  (81.7)  819  (79.2) 1544 (77.5) 3315 (75.3) 9466 (74.2) 20970 

Other 2551 (82.6)  384  (81.4)  376  (83.9)  474  (83.5)  657  (83.0)  660  (81.5) 3090 

NZE 83589 (84.3) 20221 (85.5) 17816 (85.2) 18196 (84.4) 17100 (83.0) 10256 (82.2) 99195 

Combined 2995 (85.3)  530  (87.9)  552  (89.0)  567  (84.3)  741  (84.5)  605  (82.1) 3510 

Sole Asian 15081 (90.4) 2540 (91.1) 2539 (90.3) 3192 (91.2) 3522 (91.0) 3288 (88.7) 16678 

Non-Asian 128685 (77.7) 23049 (84.5) 21451 (83.0) 24264 (80.3) 27763 (76.5) 32158 (69.9) 165631 

Chinese 5682 (92.8) 1383 (93.3) 1186 (91.5) 1266 (93.3) 1105 (94.1)  742  (91.5) 6120 

Indian 6139 (89.2)  712  (90.2)  830  (90.7) 1159 (89.7) 1647 (89.2) 1791 (88.0) 6879 

SE Asian 1693 (87.8)  218  (86.9)  259  (90.9)  369  (88.9)  446  (88.8)  401  (84.4) 1928 

Other As. 3440 (86.9)  600  (87.7)  634  (86.9)  739  (87.2)  745  (86.8)  722  (86.1) 3959 

Asian NFD 1122 (86.2)  157  (84.4)  182  (87.9)  226  (86.3)  320  (87.4)  237  (84.3) 1302 

Timeliness among participants immunised for dose two by deprivation followed the same trend as 

previous timeliness levels with the highest timely immunisation taking place in the least deprived 

quintile (85.2%) and the most deprived quintiles having a higher proportion of delayed immunisations 

(71.4%). 

This trend of declining timeliness level with increasing deprivation was observed for both Asians and 

non-Asians. While Asians maintained over 85% timeliness across all quintiles, timeliness for non-

Asians decreased to 69.9% in quintile 5. The disparity between Asians and non-Asians for timeliness 

of dose two increased from 6.0% in quintile 1 to 17.7% in quintile 5. The prioritised Asian ethnic 

group had over 90% timeliness in all quintiles except quintile 5 which had 88.5% timeliness among 

immunised children. NZE had the second highest level of timeliness. However, even the quintile with 

the highest timeliness level for NZE was lower than the quintile with the lowest timeliness level for 

Asians. Māori had the lowest proportion of timeliness across all quintiles. Disparities for timeliness 

between Asians and Māori increased from 13.9% in quintile 1 to 29.1% in quintile 5. Both Pacific and 

Māori failed to achieve over 80% in timeliness, except for Pacific in quintile 1 (81.7%).  

Similar to prioritised Asians, sole Asian had over 90% timeliness for dose two in all quintiles except 

quintile 5. On the other hand, combined Asian did not achieve over 90% timeliness in any quintile. 

While non-Asians had a decreasing timeliness level with increasing deprivation, this pattern was not 

observed among the two Asian categories. Combined Asians had the highest timeliness level in 

quintile 2 (89.0%) while sole Asians had the highest level in quintile 3 (91.2%). However, all ethnic 

categories had poorest timeliness level in the most deprived quintile. 
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There were few differences among Asian sub-groups; however Chinese participants once again had 

the highest proportion of immunised children vaccinated on time for dose two across all quintiles. 

Chinese participants in quintile 4 had the highest timeliness level at 94.1%. Indian, Southeast Asian, 

and Asian NFD all had highest timeliness in quintile 2. Although the quintile in which highest 

timeliness was achieved differed for Asian sub-groups, all sub-groups had the lowest timeliness in 

quintile 5. And while quintile 5 had the poorest timeliness levels, the differences between quintiles 

were not vast. Southeast Asians had the largest discrepancy between quintiles for timeliness (6.5%). 

Dose Three 

Table 9.17 presents the levels of timeliness for the third dose among immunised children. The total 

number of children who received the third immunisation was 181529 of which 71.0% received the 

dose on time. There was a decrease in overall timeliness for the third dose from the first (77.7%) and 

second dose (79.0%). There was a 0.3% increase for Asians in the binary grouping for timeliness of 

dose three compared to dose one. Conversely, non-Asians had a 7.5% decrease in timeliness 

among immunised from dose one to three. Furthermore, the differences for timeliness between 

Asians and non-Asians increased from 9.1% for dose one to 16.9% for dose three. 

There was a marginal increase for prioritised Asians in timeliness for dose three among immunised 

participants compared to dose one. Asian and the Other ethnic group were the only ethnicities to 

have an increase in timeliness from dose one. The Other ethnic group had 78.8% of immunised 

participants vaccinated on time surpassing NZE for timeliness at dose three (76.9%). Māori had the 

lowest timeliness level at 52.4%, a 13.9% decrease from dose one. 

For the sole-combination category, sole Asians had the highest timeliness level at 87.4% which was 

a 0.9% increase from dose one. Combined Asians had 80% of immunised participants vaccinated 

age-appropriately for dose three, a 2.3% decrease in timeliness from dose one. 

Chinese participants had the highest timeliness (89.2%) for the third dose among immunised Asians 

and Asian NFD had the lowest at 81.7%. Interestingly, other than Chinese, all Asian sub-groups had 

an increase in timeliness at dose three compared to dose one. Chinese had a 2.3% decrease in 

timeliness from dose one to three. The largest increase was observed for Southeast Asians for whom 

timeliness increased from 82.2% at dose one to 84.9% for dose three. Chinese were the only Asian 

sub-group to maintain over 85% timeliness among immunised participants for all three doses. 
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Table 9.16: Timeliness for third dose among immunised participants 

Ethnic 
Grouping 

Overall 
Timeliness 

n (%) 

Quintiles 
Total 

N 
1 

n (%) 

2 

n (%) 

3 

n (%) 

4 

n (%) 

5 

n (%) 

Overall 128881 (71.0) 23519 (87.6) 21921 (76.5) 24902 (74.1) 28135 (70.0) 30404 (61.8) 181529 

Asian 16840 (86.1) 2848 (87.3) 2887 (86.8) 3508 (86.7) 3965 (85.9) 3632 (84.1) 19567 

Non-Asian 112041 (69.2) 20671 (77.6) 19034 (75.1) 21394 (72.4) 24170 (67.9) 26772 (59.7) 161962 

Asian 15973 (86.8) 2787 (87.5) 2785 (87.1) 3344 (87.1) 3736 (87.2) 3321 (85.4) 18402 

Māori 22257 (52.4) 1606 (67.1) 2126 (60.4) 3469 (56.5) 5635 (53.2) 9421 (47.5) 42504 

Pacific 13482 (66.2)  550  (74.0)  710  (70.1) 1324 (68.4) 2868 (67.0) 8030 (64.8) 20365 

Other 2328 (78.8)  351  (77.5)  335  (80.0)  436  (80.3)  613  (79.3)  793  (77.2) 2956 

NZE 74841 (76.9) 18225 (78.8) 15965 (77.9) 16329 (77.3) 15283 (75.4) 9039 (73.7) 97302 

Combined 2732 (80.0)  483  (83.0)  511  (84.2)  526  (80.3)  661  (77.3)  551  (76.7) 3417 

Sole Asian 14108 (87.4) 2365 (88.2) 2376 (87.4) 2982 (88.0) 3304 (87.9) 3081 (85.6) 14108 

Non-Asian 112041 (69.2) 20671 (77.6) 19034 (75.1) 21394 (72.4) 24170 (67.9) 26772 (59.7) 161962 

Chinese 5303 (89.2) 1278 (89.2) 1122 (89.1) 1178 (89.0) 1024 (89.8)  701  (89.2) 5943 

Indian 5744 (85.9)  674  (88.3)  773  (84.5) 1093 (86.8) 1538 (85.6) 1666 (84.0) 6686 

SE Asian 1587 (84.9)  203  (84.6)  238  (87.5)  351  (86.9)  421  (85.4)  374  (81.3) 1869 

Other As. 3180 (83.4)  552  (84.3)  584  (82.3)  681  (84.6)  691  (83.4)  672  (82.6) 38113 

Asian NFD 1026 (81.7)  141  (81.5)  170  (84.6)  205  (81.0)  291  (84.7)  219  (80.2) 1256 

As with the first two doses, there was a decrease in timely immunisations for dose three with 

increasing deprivation. The difference between the most and least deprived quintiles was 25.8% for 

timeliness of dose three among immunised participants. The decreasing timeliness was also 

observed for the binary grouping. Asians had higher timeliness than non-Asians in all quintiles. While 

the difference within quintile 1 between Asians and non-Asian was 9.7%, this increased to 24.4% in 

quintile 5. The difference between quintiles for Asians was 3.2% in comparison to 17.9% for non-

Asians. 

Among prioritised ethnicities, Asians had the highest levels of timeliness for the third dose across all 

quintiles. Quintile 1 had the highest timeliness at 87.5% and there was only a 2.1% difference 

between quintiles for timeliness among Asians. Māori had the lowest timeliness for the third dose in 

all quintiles with the lowest timeliness in quintile 5 at 47.5%. There was a 19.6% difference between 

quintiles for timeliness among immunised Māori participants, the largest difference of any prioritised 

ethnicity. Differences between Asian and Māori increased from 20.4% in quintile 1 to 37.9% in 

quintile 5 for timeliness of dose three. The Other ethnic group was the only ethnicity to have highest 

timeliness in a quintile other than quintile 1 while all ethnicities had poorest timeliness in the most 

deprived quintile. 

In the sole-combination grouping, sole Asians had the highest timeliness in all quintiles. There was a 

2.6% difference within quintiles for timeliness among immunised sole Asians compared to a 7.5% 

difference among combined Asians. All ethnic groups in this category had highest timeliness in the 

least deprived quintile and poorest timeliness in quintile 5. Differences between combined and sole 

Asian was 5.2% in quintile 1 and increased to 8.9% in quintile 5.  



149 

Among Asian sub-groups, Chinese participants had the highest timeliness levels for dose three in all 

quintiles similar to doses one and two. Chinese had over 89% timeliness in all quintiles with a 0.8% 

difference between quintiles. The highest timeliness was among immunised Chinese in quintile 4. 

Asian NFD in quintile 5 had the lowest timeliness (80.2%) for dose three of all Asian sub-groups 

across all quintiles. While the other three ethnic groupings had a trend of high timeliness among least 

deprived and lower timeliness among least deprived, such trends were not obvious observed among 

Asian sub-groups. 

Comparison of Timeliness among Immunised at Each Dose 

Table 9.17 presents the overall timeliness among immunised participants for each dose by ethnic 

grouping. Similar to immunisation uptake and timeliness among the whole population, overall 

timeliness among immunised participants decreases from dose one to three. However, while uptake 

and timeliness among whole population followed a linear decreasing trend, this was not the case for 

timeliness among immunised. Timeliness among immunised was highest at dose two for most ethnic 

groups irrespective of ethnic classification. 

Asians have the highest proportion of timeliness among immunised for all three doses in the first 

three ethnic groupings. For the binary grouping, Asians had a 0.3% increase in timeliness among 

immunised participants from dose one to three. In contrast, timeliness among immunised non-Asians 

decreased by 7.5% over the pertussis doses. The discrepancy between Asians and non-Asians 

increased from 9.1% at dose one to 16.9% at dose three. 

Asians in prioritised ethnicity maintained over 85% timeliness among immunised for all three doses, 

the only ethnic group to do so. Māori had the lowest timeliness and the largest decrease (13.9%) 

over the duration of the three doses compared to all other ethnicities. Disparities between Asians and 

Māori increased from 20.1% for the first dose to 34.4% at the third dose. In addition, all prioritised 

ethnicities had the highest timeliness at dose two with the exception of Māori who had highest 

timeliness at dose one. While most ethnic groups experienced a decrease in timeliness of dose three 

compared to dose one, Asians and the Other ethnic group had a marginal increase in timeliness of 

dose three from dose one, 0.6% and 1.8% respectively. 

Sole Asians had the highest timeliness levels at all three doses with the highest level being at 90.4% 

for dose two. Combined Asians maintained at least 80% timeliness for all doses, although had poorer 

timeliness than sole Asians. The differences between sole and combined Asians increased from 

4.2% for the first dose to 7.4% for the third dose.  

When categorised into sub-groups, Chinese participants had the highest proportions of timely 

immunisations for all three doses. Timeliness for the first two doses was over 90% with a slight 

decrease for the third dose at 89.2%. Asian NFD generally had lower timeliness for all three doses 

compared to other sub-groups. Comparing Indian, Southeast Asian, Other Asian and Asian NFD 

indicated approximately a 4% difference between the groups for timeliness of immunisations. 

However, Chinese participants had a greater difference and a much higher timeliness level than the 

other four Asian sub-groups. 
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Table 9.17: Frequency of doses given on time among immunised participants at each dose 

Ethnic Grouping Dose 1 Dose 2 Dose 3 

Overall Timeliness 147608 (77.7%) 146761 (79.0%) 128881 (71.0%) 

Total 189969 185819 181529 

Asian 18002 (85.8%) 18076 (89.5%) 16840 (86.1%) 

Asian Total 20978 20188 19567 

Non-Asian 129606 (76.7%) 128685 (77.7%) 112041 (69.2%) 

Non-Asian Total 168991 165631 161962 

Asian 17036 (86.4%) 17103 (90.1%) 15973 (86.8%) 

Asian Total 19729 18985 18402 

Māori 29443 (66.3%) 27740 (63.7%) 22257 (52.4%) 

Māori Total 44433 43579 42504 

Pacific 16130 (74.5%) 15778 (75.2%) 13482 (66.2%) 

Pacific Total 21667 20970 20365 

Other 2494 (77.0%) 2551 (82.6%) 2328 (78.8%) 

Other Total 3240 3090 2956 

NZE 82505 (81.8%) 83589 (84.3%) 74841 (76.9%) 

NZE Total 100900 99195 97302 

Combined Asian 2980 (82.3%) 2995 (85.3%) 2732 (80.0%) 

Combined Total 3620 3510 3417 

Sole Asian 15022 (86.5%) 15081 (90.4%) 14108 (87.4%) 

Sole Asian Total 17358 16678 14108 

Non-Asian 129606 (76.7%) 128685 (77.7%) 112041 (69.2%) 

Non-Asian Total 168991 165631 161962 

Chinese 5753 (91.5%) 5682 (92.8%) 5303 (89.2%) 

Chinese Total 6288 6120 5943 

Indian 6103 (84.9%) 6139 (89.2%) 5744 (85.9%) 

Indian Total 7189 6879 6686 

Southeast Asian 1656 (82.2%) 1693 (87.8%) 1587 (84.9%) 

SE Asian Total 2015 1928 1869 

Other Asian 3393 (82.3%) 3440 (86.9%) 3180 (83.4%) 

Other Asian Total 4125 3959 3813 

Asian NFD 1097 (80.6%) 1122 (86.2%) 1026 (81.7%) 

Asian NFD Total 1361 1302 1256 

Modelling the Odds of Immunisation Timeliness among Immunised Participants in Different Quintiles 
and Ethnic Groupings 

Table 9.18 presents odds ratios for timeliness among participants who were immunised. Hence, the 

denominator for the following analyses has changed from 196302 for the previous timeliness 

analyses. The reported values are adjusted for deprivation and ethnicity. 
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Table 9.18: Odds of timely immunisations among immunised participants adjusting for ethnicity and 
deprivation 

Demographic Variable 
Dose 1 (N=189,969) Dose 2 (N= 185,819) Dose 3 (N= 128,881) 

OR LCI UCI OR LCI UCI OR LCI UCI 

Binary 
Grouping 

Asian 1.80 1.73 1.87 2.40 2.29 2.52 2.70 2.59 2.82 

Non-Asian          

Quintile 

1 1.82 1.76 1.88 2.28 2.19 2.36 2.25 2.18 2.33 

2 1.74 1.68 1.80 2.04 1.97 2.12 1.98 1.92 2.05 

3 1.54 1.49 1.59 1.73 1.67 1.79 1.73 1.68 1.79 

4 1.36 1.32 1.40 1.40 1.36 1.44 1.41 1.37 1.45 

5          

Prioritised 
Ethnicity 

Asian vs Māori 3.01 2.87 3.15 4.76 4.52 5.02 5.50 5.25 5.76 

Asian vs Other 1.87 1.70 2.04 1.88 1.70 2.09 1.74 1.58 1.92 

Asian vs Pacific 1.96 1.86 2.07 2.64 2.49 2.80 2.96 2.81 3.12 

Asian vs NZE 1.45 1.39 1.52 1.76 1.67 1.85 2.05 1.96 2.15 

Asian          

Quintile 

1 1.32 1.28 1.38 1.47 1.42 1.54 1.49 1.44 1.54 

2 1.32 1.28 1.38 1.40 1.35 1.46 1.38 1.34 1.43 

3 1.24 1.20 1.28 1.29 1.25 1.34 1.31 1.27 1.35 

4 1.19 1.15 1.22 1.16 1.13 1.20 1.18 1.15 1.22 

5          

Sole-
Combinatio
n Grouping 

Combined 0.72 0.65 0.79 0.61 0.55 0.68 0.57 0.52 0.63 

Non-Asian 0.52 0.50 0.55 0.38 0.36 0.40 0.33 0.32 0.35 

Sole Asian          

Quintile 

1 1.82 1.76 1.88 2.28 2.20 2.36 2.26 2.18 2.33 

2 1.74 1.68 1.81 2.04 1.97 2.12 1.98 1.92 2.05 

3 1.54 1.49 1.59 1.73 1.67 1.79 1.73 1.68 1.79 

4 1.36 1.32 1.40 1.40 1.36 1.44 1.41 1.38 1.46 

5          

Asian Sub-
groups 

Chinese 2.28 2.03 2.57 1.93 1.68 2.20 1.62 1.44 1.83 

Indian 1.23 1.11 1.37 1.27 1.13 1.44 1.24 1.11 1.38 

Southeast 1.00 0.87 1.15 1.09 0.93 1.29 1.13 0.97 1.32 

Asian NFD 0.89 0.76 1.05 0.94 0.78 1.13 0.89 0.76 1.05 

Other Asian.          

Quintile 

1 1.26 1.11 1.43 1.22 1.05 1.42 1.21 1.06 1.38 

2 1.20 1.06 1.36 1.19 1.03 1.38 1.19 1.04 1.35 

3 1.20 1.07 1.35 1.22 1.06 1.40 1.19 1.05 1.35 

4 1.31 1.17 1.46 1.22 1.07 1.39 1.14 1.01 1.28 

5          
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Results of the binary grouping show that immunised Asians had significantly higher odds than 

immunised non-Asians to receive all doses on time. There is a marked difference in timeliness 

between immunised Asians and immunised non-Asians. There was an increasing disparity between 

the two groups for timeliness over the duration of the pertussis doses. There was a 80% increase in 

the odds of immunised Asians receiving dose one on time than immunised non (OR=1.80, 

p<0.0001). by dose three, the odds of Asians being immunised on time was nearly three times that of 

immunised non-Asians (OR=2.70, p<0.0001). The difference in odds between Asians and non-

Asians more than doubled over the duration of the pertussis vaccination series.  Differences between 

these two groups are graphically represented in Figure 9.23 (labelled dose on time). 

In the prioritised ethnic grouping, prioritised Asians had significantly higher odds than all other ethnic 

groups to receive all doses on time for immunised participants. As depicted by Figure 9.24, Asians 

had an increasing difference in odds for receiving doses on time among the immunised participants. 

In contrast, the Māori population had a decreasing trend in the odds of immunised Māori children 

receiving vaccinations on time in comparison to other ethnic groups. The greatest disparity was 

between Asian and Māori participants. The odds of immunised Asians were three times that of Māori 

for receiving dose one on time (OR=3.01, p<0.0001). There was a remarkable increase in odds for 

the third dose with immunised Asians having a 450% increase in the odds of receiving dose three on 

time compared to immunised Māori (OR=5.50, p<0.0001). The Other ethnic group was the only 

ethnicity to have a decrease in disparity compared to Asians for timeliness. Asians had a 87% 

increase in the odds of receiving dose one on time compared to the Other group and this decreased 

to Asians a 74% increase in odds for dose three (p<0.0001).  

There was an increasing disparity for timeliness of the immunisations when comparing sole Asians to 

combined Asians and non-Asians as indicated by the odds ratios and Figure 9.25. The odds of 

immunised sole Asians receiving vaccinations on time were higher than both combined Asians and 

non-Asians. The odds of combined Asians receiving dose one on time was 28% lower than sole 

Asians (p<0.0001). The difference between these two groups increased over the duration of the three 

doses with a larger difference for the third dose compared to the first dose. Immunised non-Asians 

had lower odds of receiving doses on time than both sole Asians and combined Asians. At 

completion of the series, immunised non-Asians had a 67% decrease in odds of receiving the 

vaccination on time compared to sole Asians. 

Asian sub-groups used the Other Asian ethnicity as the reference group. There were no significant 

differences between the Other Asian, Asian NFD and Southeast Asian sub-groups. Immunised 

Indian participants however, had significantly increased odds than Other Asians to receive all doses 

on time. Chinese participants also had higher odds of receiving doses on time compared to Other 

Asians. Chinese participants had a 128% increase in the odds of receiving timely immunisation 

compared to Other Asians for dose one (p<0.0001). Although the differences in odds decreased by 

the third dose, Chinese still had a 62% increase in odds of receiving the vaccination in a timely 

manner compared to Other Asian (p<0.0001). Chinese was the only Asian sub-group to have a 

strong significance for the differences in timeliness compared to Other Asians at all doses. As shown 



153 

in Figure 9.30, Chinese participants had significantly increased odds to receive timely immunisation 

for all three doses than all other Asian sub-groups. Indian participants also had increased odds of 

receiving doses on time compared to the Other Asian group.  

.
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Figure 9.14: The odds of being immunised on time by ethnicity for the binary grouping, controlling for deprivation 
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Figure 9.15: The odds of being immunised on time by ethnicity for the prioritised ethnicities, controlling for deprivation 
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Figure 9.16: The odds of being immunised on time by ethnicity for the sole-combination grouping, controlling for deprivation 
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Figure 9.17: The odds of being immunised on time by ethnicity for Asian sub-groups, controlling for deprivation
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9.4.5 Decliners of Pertussis Immunisations 

This section presents proportions of ethnic groups that declined immunisations. This data used 

information from dataset NIRb (decliner dataset) prior to merging NIRa and NIRb. There were a total 

of 4140 participants who declined immunisations between 2007 and 2011 according to the 

information provided by NIR. Table 9.19 presents the numbers of ethnic groups from NIRb. The 

proportions of ethnic groups shown in Table 9.19 are relative to the population in NIRb and also 

relative to the final study population. In relation to the NIRb population, majority of the decliners were 

NZE and the lowest proportion was from the Other ethnic group. Among Asian sub-groups, Chinese 

were indicated to be making up the highest number of decliners and Asian NFD the lowest. 

Table 9.19: Demographics of the decliners dataset 

Population Attributes Population from NIRb (N = 4140)  

Gender N Proportion relative 
to NIRb 

Proportion relative 
to study population 

Male 1990 48.1 1.9 

Female 2150 51.9 2.2 

Binary Grouping 

Asian  145 3.5 0.7 

Non-Asian 3995 96.5 2.2 

Prioritised Ethnic Grouping 

NZ European 2819 68.1 2.6 

Māori 1038 25.1 2.2 

Asian 128 3.1 0.6 

Pacific People 108 2.6 0.5 

Other 47 1.1 1.4 

Sole-Combination Grouping 

Sole Asian 77 1.9 0.4 

Combined Asian 68 1.6 1.8 

Non-Asian 3995 96.5 2.2 

Asian Sub-groups 

Chinese 54 37.2 0.8 

Indian  27 18.6 0.4 

Southeast Asian 18 12.4 0.9 

Other Asian 36 24.8 0.9 

Asian NFD 10 6.9 0.7 

While the proportions relative to NIRb provides a representation of the ethnic groups present in the 

declining dataset, it does not give a clear indication of the proportions of ethnicities declining from the 

whole population. Hence, proportions were calculated relative to the final study population after 

merging NIRb with NIRa. The final study population showed that NZE had the highest proportion of 

decliners with 2.6% of the total NZE population declining immunisations and the Pacific population 

had the lowest proportion of declines (0.5%). Of all prioritised Asians present in the final study 
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population, 0.6% had declined immunisations. There were more combined Asians who declined 

immunisations (1.8%) than sole Asians (0.4%). According to the Asian sub-group category, a total of 

145 Asians declined immunisations. Relative to the whole population it can be seen that less than 

one percent of each Asian sub-group declined immunisations. While there was little difference within 

sub-groups for declining immunisations, Indians had the lowest level of decliners at 0.4%. 

Reasons for immunisation declines are recorded in the NIR. There are three categories for reasons 

for declining immunisation which are:  

1. Choice by individual. 

2. Choice by parent/guardian. 

3. Permanent contraindication. 

There were 21 cases which provided the reason as choice by individual, 4088 where the choice was 

made by parents or guardians and 31 cases with permanent contraindication. For the purpose of this 

study, the categories choice by individual and choice by parent/guardian were combined to form one 

category. Table 9.20 presents the reasons for declining immunisations and a breakdown by ethnic 

grouping. 

Table 9.20: Reasons for declining immunisations 

Reasons for immunisation decline 

Group Choice n(%) Contraindication n(%) 

Overall 4109 (99.3%) 31 (0.7%) 

Binary Grouping 

Asian 140 (96.6%) 5 (3.4%) 

Non-Asian 3969 (99.3%) 26 (0.7%) 

Prioritised Ethnic Grouping 

NZ European 2801 (99.4%) 18 (0.6%) 

Māori 1034 (99.6%) 4 (0.4%) 

Asian 123 (96.1%) 35 (3.9%) 

Pacific People 104 (96.3%) 4 (3.7%) 

Other 47 (100%) 0 

Sole-Combination Grouping 

Sole Asian 72 (93.5%) 5 (6.5%) 

Combined Asian 68 (100%) 0 

Non-Asian 3969 (99.3%) 26 (0.7%) 

Asian Sub-groups 

Chinese 52 (96.3%) 2 (3.7%) 

Indian  27 (100%) 0 

Southeast Asian 16 (88.9%) 2 (11.1%) 

Other Asian 35 (97.2%) 1 (2.8%) 

Asian NFD 10 (100%) 0 
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Overall, Table 9.20 shows that only 0.7% of immunisations were declined due to medical 

contraindications. Asians had a higher level of declines due to contraindications (3.4%) than non-

Asians (0.7%) according to the binary grouping. in the prioritised ethnic grouping, the Asian ethnic 

group had the highest proportion of permanent contraindications in relation to choice for its 

population. Levels of declines due to contraindications were comparable for Pacific and Asian 

populations. In comparison, the Other ethnic group had no contraindication showing that all 

immunisations were declined due to participant choice.  

The third ethnic grouping indicated that sole Asians had a higher level of decline due to 

contraindication compared to combined Asians. While 6.5% of sole Asians declined immunisations 

due to a medical contraindication, there were no contraindications for combined Asians and all 

declines were due to choice. Among Asian sub-groups, Southeast Asians had the highest level of 

medical contraindications as the basis for declining immunisations. On the other hand, Asian NFD 

and Indian participants declined immunisations due to choice rather than medical contraindication. 

Although Indians had the lowest proportion of decliners among the Asian sub-group, all declines 

were due to choice.  

Modelling the Odds of Vaccine Acceptance for Different Ethnic Groupings 

Further analysis was done with regression modelling to investigate the odds of vaccine acceptance 

among the different ethnic groups. However, due to unavailability of deprivation data, only crude 

analysis could be performed adjusting for ethnic groupings. This modelling was done after the 

merging of NIRb with NIRa. Table 9.21 presents odds ratio values of vaccine acceptance for all 

ethnic groupings. The odds ratios are for being immunised (as opposed to declining). In the binary 

grouping, there was a significant difference in the odds of accepting immunisations for Asians and 

non-Asians. Asians had a 235% increase in the odds of accepting immunisations than non-Asians 

(p<0.0001).  

Table 9.21: The odds of vaccine acceptance controlling for ethnicity 

Ethnic Grouping Odds Ratio Lower Upper 

Asian 3.35 2.84 3.95 

Non-Asian 1.00 . . 

Asian vs Māori 3.54 2.94 4.25 

Asian vs Other 2.22 1.59 3.11 

Asians vs Pacific 0.77 0.59 0.99 

Asian vs NZE 4.19 3.50 5.00 

Combined Asian 0.24 0.17 0.33 

Non-Asian 0.19 0.15 0.24 

Sole Asian 1.00 . . 

Chinese 1.01 0.33 1.54 

Indian 2.31 1.40 3.82 

SE Asian 0.98 0.55 1.72 

Asian NFD 1.19 0.59 2.41 

Other Asian 1.00 . . 
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Asians had significantly increased odds of vaccine acceptance compared to NZE, Māori and the 

Other ethnic group. The greatest disparity was between Asians and NZE with the odds of Asians 

accepting vaccines four times higher than the odds of NZE (OR=4.19, p<0.0001). There was also a 

concerning disparity between Māori and Asians, with the latter having a 254% increase in the odds of 

vaccine acceptance compared to the former (OR=3.54, P<0.0001). Asians had a significant decrease 

in odds compared to the Pacific population for accepting immunisations. The odds of Asians 

accepting immunisations was 23% lower than that of Pacific (OR=0.77, p=0.044), however, the 

significance value for this comparison was not as strong as the significance for comparisons between 

Asian and the other ethnic groups.  

In the third ethnic grouping, both combined Asians and non-Asians had decreased odds of accepting 

vaccinations compared to sole Asians. The odds of combined Asians accepting vaccines was 76% 

lower than sole Asians (p<0.0001). Non-Asians had a 81% decrease in odds of accepting vaccines 

than sole Asians (p<0.0001) There were no significant differences within the Asian sub-groups for 

declining immunisations except for Indian participants. When compared to the Other Asian group, 

Indian participants had a 131% increase in odds of accepting immunisations (p=0.001). 

9.4.6 Pertussis-related Hospitalisations 

A total of 243 pertussis-related hospitalisations were extracted from the NMDS dataset. From these 

243 cases, re-admissions were removed and 216 pertussis-related hospitalisations could be 

matched to the NIR dataset. Of the 216 matched hospitalisations, 49 were among children who were 

too young to be immunised (less than six weeks of age), and were therefore excluded from this 

analysis. Table 9.22 shows numbers of children hospitalised in each age category. The age was 

categorised according to ages at which each pertussis dose should be administered. 

Table 9.22: Table of pertussis-related hospitalisations and age at hospitalisation 

Age in Days Frequency Percent 

Less than 42 days 49 22.69% 

42 - 90 81 37.50% 

91 - 151 29 13.43% 

More than 151 57 26.39% 

Children not hospitalised = 200226 

Ethnic Grouping 

Of the total study population (NIRa + NIRb), 0.08% were hospitalised for pertussis (n=167). Table 

9.23 presents the proportions of hospitalisations for each ethnic grouping. Asians had the lowest 

level of pertussis-related hospitalisation in the first three ethnic grouping. All ethnic groups had less 

than 0.2% of its total population hospitalised with a pertussis-related illness. Māori had the highest 

hopsitalisation proportion at 0.14% among prioritised ethnicities. Combined Asians and non-Asians 

had marginally higher hospitalisation levels compared to sole Asians. There was little difference 

between Asian sub-groups. Chinese had no pertussis-related hospitalisations which is unsurprising 

given their high timeliness and immunisation uptake levels. Asian NFD had the highest proportion of 
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hospitalisations at 0.07%, half that reported for Māori. Comparison to census proportions shows that 

Māori and Pacific populations were overrepresented in the hospitalisation dataset indicating higher 

pertussis-related hospitalisations among these two ethnicities. Asian, NZE and Other ethnic groups 

had lower proportions present in the hospitalisation data than in the Census. 

Table 9.23: Proportions of pertussis-related hospitalisations by ethnic categories 

Group Hospitalisation (n) Proportion of all 
hospitalisations  

Proportion of final 
study population 

Census 2006 
proportions 

Overall 167 100% 0.08%  

Binary Grouping 

Asian 5 3.00% 0.00%  

Non-Asian 162 97.00% 0.08%  

Prioritised Ethnic Grouping 

Asian 4 2.40% 0.00% 8.46% 

Māori 64 38.3% 0.03% 14.04% 

Pacific People 27 16.17% 0.01% 5.62% 

Other 2 1.20% 0.00% 67.72%* 

NZE 70 41.92% 0.03% 

Sole-Combination Grouping 

Sole Asian 3 1.80% 0.00%  

Combined Asian 2 1.20% 0.00%  

Non-Asian 162 97.00% 0.08%  

Asian Sub-groups 

Chinese 0 0.00% 0.00%  

Indian  2 40.00% 0.00%  

Southeast Asian 1 20.00% 0.00%  

Other Asian 1 20.00% 0.00%  

Asian NFD 1 20.00% 0.00%  

*The proportions from Census 2006 provided a combined value for NZE and the Other ethnic group. 

Binary Logistic Regression analysis was performed to determine odds of pertussis-related 

hospitalisations for each ethnic grouping. In the binary grouping, the odds of Asians being 

hospitalised for pertussis was 74% lower than that of non-Asians (OR=0.26, p=0.0028). Among 

prioritised ethnicities, the Other ethnic group, was the only group to not be significantly different to 

Asians for pertussis-related hospitalisations. The odds of Asians being hospitalised for pertussis was 

85% lower than the odds of Māori patients being hospitalised (OR=0.15, p=0.0002). Asians also had 

significantly lower odds than Pacific and NZE for pertussis-related hospitalisations. There was no 

significant difference between combined and sole Asians for hospitalisations. However, the odds of 

non-Asians being hospitalised for pertussis were over five times that of sole Asians (p= 0.0041). 

There were no significant differences among Asian sub-groups for pertussis-related hospitalisations. 

Comparisons among other groups for odds of hospitalisations are provided in Appendix M. 
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Table 9.24: Odds ratio values for hospitalisation by ethnic grouping 

Ethnic Grouping Odds Ratio Lower Upper 

Asian 0.26 0.11 0.63 

Non-Asian 1.00 . . 

Asian vs Māori 0.15 0.05 0.40 

Asian vs Other 0.33 0.06 1.82 

Asians vs Pacific 0.16 0.06 0.46 

Asian vs NZE 0.31 0.11 0.84 

Combined Asian 3.11 0.52 18.60 

Non-Asian 5.32 1.70 16.67 

Sole Asian 1.00 . . 

Chinese 0 0 0 

Indian 1.16 0.11 12.78 

SE Asian 2.05 0.13 32.79 

Asian NFD 3.02 0.19 48.34 

Other Asian 1.00 . . 

Immunisation Status 

A subsequent Binary Logistic Regression analysis was performed using immunisation status at time 

of hospitalisation. As the numbers for decliners and unimmunised were low, these two groups were 

combined into one category. Immunisation status consisted of three categories: fully immunised (fully 

and age-appropriately immunised), partially immunised (delayed or incompletely immunised), and 

unimmunised (non-responders and decliners). Age at hospitalisation was categorised to correspond 

ages at which vaccines are administered (as shown in Table 9.25). Therefore, each hospitalisation 

event was analysed according to the age of the participant and their immunisation status at the time 

of hospitalisation. Table 9.25 shows that the most hospitalised children were partially or fully 

immunised. This is not surprising given the high immunisation uptake in comparison to declines. 

Interestingly by the time children were over 150 days old and therefore old enough to receive all 

immunisations, those who were fully immunised had lower hospitalisation levels than those who were 

partially immunised.  

Table 9.25: Immunisation status at hospitalisation event by age 

Age Range at 
hospitalisation 

Fully Immunised 
n (row %) 

Partially 
immunised n (row 

%) 

Unimmunised n 
(row %) 

Total 

42 - 90 42 (51.85%) 36 (44.44% 3 (3.70%) 81 

91 - 151 10 (34.48%) 16 (55.17%) 3 (10.34%) 29 

More than 151 17 (29.84%) 26 (45.61%) 14 (24.56%) 57 

Total 69 78 20 167 

Logistic regression was also performed on immunisation status to investigate the odds of 

hospitalisation adjusting for immunisation status as shown in Table 9.26. For children between the 
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ages of 42 and 90 days, the odds of being hospitalised for those who were fully and age-

appropriately immunised was 67% lower than those who were delayed for the first immunisation 

(p<0.0001). There were no significant differences between fully immunised and unimmunised 

children, and partially immunised (in this case delayers) and unimmunised children for this age 

category.  

For the second category where children were old enough to receive the first two pertussis doses, 

those who were fully immunised had decreased odds than partial and unimmunised children to be 

hospitalised. Children who were fully immunised for two doses had an 82% reduction in the odds of 

being hospitalised (P<0.0001) in comparison to partially immunised children and a 76% decrease in 

odds compared to unimmunised children (p=0.029). There was no significant difference between 

partially immunised and unimmunised children for immunisation status at dose two. 

For the completed series, both partially and fully immunised children had reduced odds of 

hospitalisation for pertussis compared to unimmunised children. Children over 151 days of age who 

were fully immunised on time had an 83% decrease in the odds of hospitalisation compared to 

partially immunised children (p<0.0001) and a 90% decrease in odds of hospitalisation in comparison 

to unimmunised children (p=0.0002). While partial immunisation status was not significant compared 

to unimmunised for the first two doses, for the complete series, children who were partially 

immunised had a 68% decrease in the odds of being hospitalised (p=0.0006). 

Table 9.26: Odds of hospitalisation adjusting for immunisation status 

Immunisation Status Dose 1 Dose 2 Dose 3 

 OR LCI UCI OY LCI UCI OR LCI UCI 

Full vs Partial 0.33 0.21 0.52 0.18 0.08 0.40 0.31 0.17 0.57 

Full vs unimmunised 0.99 0.31 3.20 0.24 0.07 0.86 0.10 0.05 0.20 

Partial vs unimmunised 2.97 0.91 9.64 1.29 0.38 4.44 0.32 0.17 0.61 

9.5 Discussion 

The global incidence of pertussis is the highest of any vaccine preventable disease under 

surveillance by the WHO.
110

 Hence, the control of pertussis requires timely immunisation and high 

uptake levels of pertussis vaccine. The purpose of this chapter was to present the odds of 

immunisation, immunisation timeliness, acceptance of vaccines, and pertussis-related 

hospitalisations for each ethnic grouping. The population was categorised into four ethnic groupings: 

 Asians and non-Asians 

 Prioritised ethnicities (Māori, Pacific, Asian, Other and NZE). 

 Sole, combined and non-Asians 

 Asian sub-groups (Chinese, Indian, Southeast Asian, Other Asians, and Asian NFD). 

Logistic regression analyses were performed for outcome variables on each ethnic grouping. 

Through these statistical analyses, this study aimed to learn the relationship between pertussis 
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immunisation uptake, timeliness and the link to pertussis-related hospitalisations. The study also 

highlighted ethnic differences in immunisation status and hospitalisation levels.  

9.5.1 Key Findings 

Overall immunisation uptake for the first dose was 96.8% which decreased to 92.5% by the third 

dose indicating a waning trend in immunisation uptake over the duration of the pertussis 

immunisation series. While there was some ethnic variation for uptake at dose one, there were less 

disparities at completion of the pertussis series with Māori, Pacific, Asian, and NZE ethnic groups 

achieving approximately 92% coverage while the Other ethnic group had the lowest immunisation 

coverage at 89%. Surprisingly, Māori and Pacific had the highest levels of coverage (92.7%) at the 

third dose between 2007 and 2011. Asians had the highest immunisation uptake at dose one but 

failed to maintain this by dose three. This was indicated by results of the Binary Logistic Regression 

which showed that Asians had significantly higher odds of receiving dose one compared to other 

ethnic groups, however by the third dose Asians had significantly lower odds of being immunised 

compared to Māori, Pacific and NZE. Among the Asian sub-groups, Chinese participants had the 

highest immunisation uptake for all three doses. Statistical modelling showed Chinese participants 

significantly higher odds of receiving all doses than the Other Asian group. 

Results indicated that children from more deprived (quintiles four and five) areas had higher levels of 

immunisation uptake particularly among Māori and Pacific. For Asians, the highest immunisation 

uptake levels occurred in quintile four for all doses. Statistical modelling showed that more deprived 

quintiles had higher odds of receiving dose one compared to less deprived areas. At dose three, 

participants living in quintile four areas had higher odds of immunisation than quintile five. 

Furthermore, while there were significant differences in odds of immunisation between quintiles at 

dose one, most of these differences were insignificant by the third dose. 

While there was little disparity for immunisation uptake at completion of the pertussis series, there 

was greater disparity between ethnic groups for timeliness. Asians in all ethnic groupings had the 

highest levels of timeliness at all pertussis doses. Asians had at least 80% timeliness levels for all 

three doses. Interestingly, Māori had the lowest timeliness levels with less than half its total 

population immunised on time for the third dose despite high coverage for the corresponding dose. 

This pattern was also observed among the Pacific population. This suggests that while Māori and 

Pacific populations are receiving immunisations, it is not administered age-appropriately. Among 

Asian sub-groups, Chinese had the highest timeliness levels of any Asian sub-group with 

approximately 90% of its population receiving timely immunisations at the third dose. Modelling 

showed that the odds of Asians receiving dose one on time were three times that of Māori for dose 

one and this increased to almost four times by the third dose. 

While coverage was higher in the most deprived areas, the opposite was true for timeliness. 

Populations living in less deprived areas had higher levels of timely immunisation uptake for most 

ethnic groups. Remarkably, timeliness levels among Asians were highest in quintile four followed by 

quintile one. This is interesting as the trend observed for other ethnicities showed high timeliness 
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levels were directly proportional to low deprivation but this was not true for the Asian population. The 

Asian group maintained a consistent level of timeliness for each dose across all quintiles, however, 

quintile five had a marginally lower timeliness level. In contrast, other ethnic groups had considerably 

lower timeliness levels in quintile five compared to other quintiles. The minor differences between 

deprivation quintiles for Asians suggest that they are more likely than other ethnicities to seek timely 

immunisations regardless of their area deprivation. The impact of deprivation was especially evident 

for the timeliness of Māori population for the third dose with approximately a 20% difference in 

timeliness levels between Māori in quintile one and Māori in quintile five. Participants living in quintile 

one had an increase of almost two times in the odds of receiving timely immunisations compared to 

quintile five. This trend persisted at all three doses. 

Trends in timeliness among the whole population were similar to the trends observed for timeliness 

among immunised participants. Asians in all ethnic groupings had consistently higher timeliness 

levels for all ethnic groupings and across all deprivation quintiles. In addition, immunised participants 

living in least deprived areas had increased odds of receiving immunisations on time. 

When matched with the study population, Pacific had the lowest proportions of declines at 0.5% 

while NZE had the highest at 2.6%. This indicates that at least a 97% coverage level for 

immunisations is not implausible. Only 1% of immunisation declines were warranted on the basis of 

medical contraindication. Parental choice accounted for 99% of immunisation declines. Statistical 

modelling showed that the odds of Asians accepting immunisations were higher than non-Asians. 

The odds of Asians accepting immunisations were four times that of NZE. The Pacific group was the 

only ethnic group with higher odds of vaccine acceptance than Asians. These results indicate that 

Asians not only have high coverage levels which are complemented by consistently high timeliness 

but also have low levels of decline. Among Asian sub-groups, Indians had the highest levels of 

vaccine acceptance. None of the other Asian sub-groups were significantly different in relation to the 

Other Asian group. 

The highest proportion of children hospitalised were in the 42 to 90 days age bracket suggesting the 

urgency of administering dose one on time. Furthermore, comparisons between proportions of 

hospitalisation data and Census data showed that both Māori and Pacific were overrepresented in 

the hospitalisation dataset. Results indicated that children more than 150 days old who were old 

enough to be immunised for all three doses and were partially immunised or unimmunised had 

higher odds of being hospitalised for a pertussis-related illness. There was a 69% decrease in the 

odds of a fully immunised child being hospitalised compared to partially immunised children.  

Furthermore, fully immunised children had a 90% reduction in odds of being hospitalised compared 

to unimmunised children. Asians had significantly lower odds of being hospitalised compared to all 

other ethnic groups when adjusted for ethnicity. Among Asian sub-groups, Chinese had no pertussis-

related hospitalisation which is not surprising given the groups high immunisation uptake and 

timeliness. 
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9.5.2 Relevance to What is Already Known 

Overall immunisation levels were indicated to be 92.5% according to the findings of this study. This is 

similar to the 90% national average reported by the Ministry of Health (MoH) for a 12 month reporting 

period between 2011 and 2012.
219

 It is difficult to compare the results of this study with Ministry data 

as the dataset used for this study has complete datasets of children over a period of four years. 

Furthermore, according to Ministry data, Māori have lowest coverage levels at the age of 12 months. 

Results of this study indicated that Māori had the highest levels of immunisation completion with 

92.73% of the Māori population receiving all three vaccines. This discrepancy can be explained as 

the Ministry provides reports on a 12 or 24 month basis. Hence, Māori children who are delayed 

(beyond these timeframes) for immunisations are not captured in this report. This study showed that 

Māori had low levels of timeliness and therefore may not appear in the annual or two year reports 

that are produced by the Ministry of Health. The five year report produced in 2012 by the MoH shows 

a smaller gap between Māori and other ethnic groups which is indicative of what is shown in this 

thesis. In addition, the high levels of immunisation uptake reported for Asians in the MoH reports 

were not found in this study. The first dose was the only dose where Asians had the highest levels of 

immunisations compared to other ethnic groups but this waned over the pertussis immunisation 

series. In fact, Asians had the highest percentage decrease of immunisation coverage between dose 

one and three. This suggests Asians may be more prone to incomplete immunisations than other 

ethnic groups. However, the dataset provided to the author excluded children who had immunisation 

administered outside of NZ. Given that approximately 70% of the NZ Asian population is born in Asia, 

travelling overseas may be a frequent occurrence even for Asian children born in NZ and this 

potentially excluded some eligible participants from being counted in the study and may have 

affected the immunisation uptake levels presented in the study.
134

  

However, this study has found that coverage levels are highest among the more deprived areas 

which is not the case with the Ministry data. According to the Ministry of Health immunisation 

coverage levels are highest among quintile one.
4 219

 Conversely, this study has found that 

immunisation coverage levels are in fact highest in the least deprived quintile. Another NZ study also 

found that increased socioeconomic deprivation also decreased immunisation coverage which was 

not the case with this study.
70

 This may be an indicator of the work done by outreach immunisation 

services in NZ to try and immunise children who are overdue for their vaccinations. Since more 

deprived areas may be less likely to access health services, there would be better immunisation 

service structures (outreach and within GP practices) in place to ensure coverage levels are 

maintained. The outreach immunisation service was developed in response to the low immunisation 

levels in NZ about a decade ago.
65

 This strategy has been helpful in increasing coverage levels as 

suggested by the results of this study. 

Of most concern are the disparities between ethnicities in regard to timing of immunisation. There is 

an abundance of global and NZ-based literature which shows the necessity of timely 

immunisations.
10 11 14 66

 Trends in timeliness presented in this study showed that only 75% of children 

nationally, received dose one on time and this reduced to 65% for the third dose. This is concerning 

give the well-documented evidence and benefits of timely immunisations on pertussis levels. In 
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particular, timeliness among Māori is poor with less than half receiving the third dose on time despite 

high coverage for the same dose. Research from Australia also showed similar results where 

immunisation coverage for indigenous children were similar to non-indigenous levels but timeliness 

of immunisation was low among indigenous populations.
10

  

This study took a two faceted approach to timeliness. The first analysis was performed on the entire 

population including children who were unimmunised as late. This helped identify overall timeliness 

levels. There were obvious differences in timeliness between different ethnic groups and Asians; in 

particular, the Chinese sub-group had high levels of timeliness. In addition, the Asian ethnic group 

maintained the timeliness levels over the duration of the three pertussis doses. Māori as well as 

Pacific had poor levels of timeliness compared to other ethnic groups. Low levels of timeliness 

among Māori has also been indicated in another NZ study.
70

 The second set of timeliness analyses 

was performed only among immunised children at each dose. This helped provide a more accurate 

picture of timeliness among those children who were accessing health care and receiving 

immunisations. For this set of analyses, Asians again had the highest levels of timely immunisation 

uptake. Differences between Māori and Asians and Pacific and Asians grew larger over the duration 

of the pertussis immunisation series.  

In the fully adjusted model, there were changes to immunisation coverage and timeliness for 

ethnicities and different quintiles. This shows the effect of deprivation and ethnicity on immunisation 

status. The impact of these demographic characteristics are presented in other NZ and international 

studies. A NZ study showed that increasing socioeconomic deprivation decreased timeliness in 

general practices.
70

 This is similar to what was indicated by the results of this thesis which showed 

that timeliness was higher in less deprived areas. Outreach services are not contacted by the child’s 

GP until the child is overdue for immunisations. As a result, the children immunised by outreach 

services are well overdue for immunisations. Hence, the high immunisation coverage levels and the 

low timeliness levels observed in the more deprived areas.  

When analysing Asian sub-groups, Asians in quintile four were seen to have higher levels of 

timeliness and coverage than Asians in other quintiles. A possible explanation for this may be the 

structures in place to ensure high immunisation coverage which are advantageous for high coverage 

levels. This coupled with Asians’ timely approach to vaccinations may result in the high timeliness 

and coverage levels observed in this quintile. Furthermore, since quintile four is not as deprived as 

quintile five, it may mean that the population in quintile four is able to access health care services 

more readily than the population in quintile five while still having strategies which are aimed at 

improving immunisation coverage (for lower quintiles) in place.  

As anticipated, levels of hospitalisations were lowest among children who were fully immunised in a 

timely manner. Children who were partially immunised or delayed for immunisations had increased 

risk of hospitalisation compared to fully immunised children. Children who were unimmunised had an 

even greater risk of hospitalisation compared to fully immunised children. This provides the link 

between timely and high coverage of pertussis vaccinations to reduce hospitalisations. Asians had 

the lowest odds of immunisation decline and the highest proportions of timely immunisations; this 
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was reflected in the low hospitalisation proportions of Asians. Asians had the lowest odds of 

hospitalisation compared to Māori, Pacific, and NZE. Māori were at the highest risk of being 

hospitalised for pertussis. The high immunisation coverage for Māori children did not help decrease 

the odds of pertussis-related hospitalisation. This was also the case for the Pacific population who 

had high proportions of pertussis immunisation coverage. This finding indicates that high 

immunisation coverage is simply not enough to deal with pertussis hospitalisations or epidemics. 

Timeliness of pertussis vaccinations are of high importance in order to reduce pertussis incidence as 

observed within the Asian population. This finding is confirmed by NZ research in an unmatched 

case-control study which showed that children with a delay for any dose immunisations were four 

times more likely than age-appropriately immunised children to be hospitalised for pertussis.
13

  

9.6 Strengths and Limitations 

This is the first national study to use NIR data to conduct an expansive investigation into pertussis 

immunisation levels and timeliness for multiple birth cohorts. The use of NIR enabled very reliable 

coverage and timeliness estimates due to automatic enrolment of patients in the NIR and a small 

percentage of opt-off numbers ensuring a large number of participants were included in the study. 

Therefore, the study population was a representative sample of the NZ population.  

Data from the NIR was extracted over a four year period, and the follow-up from birth to two years for 

each participant ensured complete and accurate immunisation status for all participants adding to the 

robustness of the study. The four year period also meant that a maximum number of eligible 

participants could be included in the study 

Linkage of NHI data provided the opportunity to comprehensively assess the influence of ethnicity 

and deprivation on immunisation status. Data from the NHI also ensured accuracy of demographic 

information and if any discrepancy arose between information from the NIR and NHI, the NHI 

information was considered to be correct. As a result this study could perform an extensive 

investigation into the disparities between different ethnic groups and deprivation quintiles. The study 

was able to categorise ethnicity in multiple ways to fully explore immunisation uptake and timeliness 

levels among NZ Asians. The study is the first to provide a comprehensive investigation into the 

immunisation status of NZ Asians which is an under-researched ethnic group in NZ. 

Assessment of the analysis results may be affected by a number of limitations in the study design. 

These issues are related to the constraints with regard to NIR and NHI data characteristics. Firstly, 

the data cleaning process occurred prior to the author receiving the dataset and there were 

exclusions made which were beyond the author’s control. This included the elimination of children 

who had been immunised overseas. This may create biases for ethnicities which travel frequently 

and may receive immunisations outside NZ. Since the majority of the NZ Asian population are born 

overseas, it is plausible that travel outside NZ is frequent among this group resulting in immunisation 

of children outside NZ. The exclusion of children who were immunised overseas excludes frequent 

travellers as well as immigrant children which may include Asian children and therefore have an 

effect on the level of immunisation uptake indicated in this study. Furthermore, exclusion of 15 month 
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and four year vaccinations may limit the ability to extensively investigate differences in immunisation 

uptake between ethnic group.  

The information received by the author on decliners did not have corresponding deprivation scores 

which restricted in-depth analysis of deprivation among the declining population. Furthermore, the 

decliners dataset comprised not only decliners but unimmunised as well as some immunised 

children. Although the decliners dataset was cleaned, the missing information and inclusion of 

erroneous records raises concerns regarding reliability of the dataset.  

Furthermore, it would be ideal to link the immunisation results with pertussis notification results prior 

to merging with hospitalisations. Unfortunately, the dataset received from the Environmental and 

Science Research Institute had missing information on encrypted NHIs which made merging the 

notification dataset with NIR impossible. Another limitation of the study is that this dataset is from 

2007 to 2011 and the levels and frequencies would not be the same at present. In addition, a very 

small number of hospitalisation cases present were eligible for inclusion in the analysis and therefore 

caution must be exercised when generalising these results. 

Finally, while the analysis was useful in identifying that the rates of coverage and timeliness were 

significantly higher among the Chinese in comparison to all other Asian groups, it was unable to 

recognise smaller, vulnerable Asian sub-groups due to the large ethnic grouping by the NHI. 

9.7 Recommendations and Future Research 

It is recommended that general practices have a pre-call system in place, especially general 

practices in more deprived areas in order to improve timeliness. The use of pre-calls in general 

practice settings have shown to improve timely immunisation uptake.
192

 Furthermore, practices may 

be aware of families which are likely to delay (as opposed to decline) immunisations or not present at 

the practice for immunisations. In these cases, practices may need to intervene and request outreach 

services to immunise these families in their homes earlier rather than provide overdue 

immunisations. 

Another strategy to improve timeliness of immunisation would be for policies to be in place to 

standardise the practice of contacting outreach services. General practices should be encouraged to 

approach outreach immunisation services (OIS) for families who do not present at practices. In 

addition, general practices may be given a standardised timeframe in which to contact families 

overdue for vaccinations and contact OIS earlier instead of general practices employing different 

timeframes for contacting outreach which is often the cause of further delays in capturing overdue 

children. Accessibility may be an issue in most deprived areas since timeliness is low despite high 

coverage. This pushes for strategies to increase timeliness in these areas.  

Almost 23% of hospitalised children were excluded from analysis as they were too young to be 

immunised. This suggests strategies such as cocooning need to be in place in order to protect 

children who are too young to be immunised. The MoH started offering pertussis immunisation to 
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pregnant women and it may be beneficial to expand the programme to include immediate family 

members. It may also be useful to immunise selected health care professionals such as mid-wives 

and Plunket nurses and has been suggested in NZ literature.
220

 

Some unanswered questions from the findings may need further research. It was observed that 

levels of timeliness among immunised were highest for the second dose. It is not clear as to why this 

may be and further research is required to understand this. Furthermore, Asians in quintile four had 

high levels of immunisation coverage and timeliness. A possible explanation of this has been given 

but further research is needed to verify this. The statistics performed in this study may also need to 

be re-done with more current data to observe if timeliness has improved over time. Furthermore, 

collection of more detailed ethnicity data, for example, Bangladeshi, Burmese, etc would be useful in 

shedding more light into the differences among the vast Asian group. At present, the data has 

grouped these minority Asian groups into large categories of Other Asian and Asian not further 

defined. Collecting this information would be useful in identifying those sub-groups within the Asian 

group with low immunisation rates which are getting masked by the excellent overall coverage of the 

general Asian group. As a result, specific interventions can then be aimed towards improving the 

immunisation rates of these vulnerable Asian sub-groups. As immunisation uptake declines, with 

increasing age of children meaning differences in uptake may be more visible at older ages. Future 

research investigating ethnic differences at 15 months and four year vaccinations may be useful in 

understanding the extent of these differences. 

9.8 Chapter Summary 

This chapter provides a detailed account of immunisation status for ethnic groups and deprivation 

quintiles which was one of the aims of this thesis. The research questions posed in this thesis which 

were answered within this chapter were: 1.) is there variation between the NZ Asian sub-groups and 

2.) what is the association between the burden of pertussis and immunisation timeliness and 

coverage levels among NZ Asians. It was hypothesised that there would be significant differences 

between Asian sub-groups and this was observed to be true only for Chinese participants in the 

study. There were no significant differences between other Asian sub-groups for timeliness and 

coverage. High timeliness among NZ Asians was reflected in lower pertussis hospitalisation thus 

answering the final research question. It was also hypothesised that there would be significant 

differences among Asian sub-groups for hospitalisation; however results showed that this was not 

the case. Chinese participants however had no pertussis-related hospitalisations which could be 

explained by their higher timeliness and coverage. The study shows the impact of ethnicity and 

deprivation on immunisation uptake and timeliness. In addition, the immunisation status of 

participants was linked to the likelihood of pertussis-related hospitalisations to show the importance 

of timely immunisation to reduce the incidence of pertussis. This study was conducted to fulfil 

objectives three to six outlined in Chapter 1, page 24. 
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CHAPTER 10. CONCLUSION 

10.1 Chapter Introduction 

This chapter presents and discusses the key findings from the three studies contained in the thesis. 

The findings are discussed in relation to what is already known about pertussis and immunisation in 

NZ. Areas for further research are proposed. 

10.2  Key Results 

The qualitative studies were completed prior to the analysis of the quantitative data, based on 

information from the MoH that Asians have the highest immunisation coverage in NZ. Two qualitative 

studies were conducted among Asian parents and practice nurses with a high proportion of Asian 

patients in their practice in order to understand the reasons for high immunisation coverage among 

the NZ Asian population. Findings of these two studies were used to answer the first research 

question: what are the general attitudes of NZ Asians towards childhood immunisations? 

Asian parents were found to have positive attitudes to childhood immunisations and understood the 

importance of high coverage levels proving the first hypothesis to be correct. The second qualitative 

study aimed to fulfil the second objective which was to explore the perspectives of PNs on Asian 

parents’ immunisation seeking behaviours. Culture and trust between patients and health care 

providers were found to be the reasons behind the positive attitudes. The practice nurses also spoke 

about the pro-active approach of Asian parents regarding immunisations and general positive 

attitude, and believed that this positivity towards immunisations stemmed from the Asian culture 

which substantiated finding from the first qualitative study regarding culture and trust. 

The difference in ethnicities and their approaches to immunisations that was noticed by practice 

nurses was also indicated by analysis of the NIR datasets. Asians had the highest coverage of the 

first pertussis vaccination. Although the immunisation uptake for Asians waned over the duration of 

the immunisation course, coverage rates remained over 90%. Asians had remarkably high levels of 

timeliness for all three doses. Practice nurses mentioned the timely manner in which Asian parents 

brought in their children for immunisations which is demonstrated by the following quote: 

“Asian groups are usually very very good at immunising their 

children. To the point where they bring them on their birthdays. 

Because technically the recalls are set on their birthdays but they’ll 

even bring them on their birthdays sort of things.” 

Asian parents claimed to know about the negativity and controversies surrounding childhood 

immunisations, but sought information from health professionals and did further research in order to 
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alleviate their concerns. This demonstrated that Asian parents were fully aware and made fully 

informed choices regarding their children’s vaccinations. 

Furthermore, Asian parents reported minimal barriers and commended health services in NZ for 

ensuring immunisation services are easily accessible. This explains the high levels of not only 

coverage but also timeliness observed across all deprivation quintiles for Asian participants. 

Some practice nurses claimed that Asian parents who were born in China were more pro-active than 

Asian parents born in NZ, citing the integration into NZ as one of the reasons for not keeping up 

immunisations (due to changes in culture). This somewhat explains the quantitative results for 

differences between sole and combined Asians. Sole Asians were found to have high immunisation 

coverage and timeliness compared to combined Asians, suggesting that perhaps the longer 

immigrant groups are in NZ (and therefore assimilated into the NZ culture) the less likely they are to 

retain their positive attitudes towards childhood immunisation (which has a strong foundation in the 

Asian culture). 

Asian participants also spoke of experiences in their home countries, such as vaccine-preventable 

diseases or poor immunisation services which made them determined to get their children 

immunised against such diseases, especially when the health services were accessible and available 

at no cost.  

While it was hypothesised that there would be significant variation among Asian sub-groups for 

immunisation uptake, this was found to be untrue. Not all Asian sub-groups were significantly 

different. Chinese were the only who were found to have significantly higher levels of timeliness and 

uptake. Moreover, Chinese were the only Asian sub-group to not have any pertussis-related 

hospitalisation while there was little significant difference among the other Asian sub-groups for 

hospitalisation. Practice nurses also indicated that Chinese patients were much more pro-active than 

other Asian sub-groups regarding their children’s immunisation. 

10.3  How Results Relate to What is Already Known 

Cases of differences in immunisation uptake in regard to ethnicity have been documented in NZ and 

overseas literature.
50 51 54 55

  The qualitative studies aimed to understand the reasons behind high 

levels for immunisation coverage among Asians reported by the MoH.
53

 Literature in NZ investigating 

ethnic differences have focussed on reasons for low coverage.
51

 The qualitative studies undertaken 

for this thesis have explored reasons for high immunisation coverage and have found the reasons to 

be a combination of positive parental attitudes, culture, trusting relationship between parents and 

health care professionals, and minimal barriers to accessing NZ immunisation services. Negative 

parental attitudes in Sweden were associated with declining rates of MMR. 
90

 In addition, another 

qualitative study concluded that mothers with fully vaccinated children were more likely to have 

positive attitudes than those with unvaccinated children.
84

 Such studies support the finding that 

positive parental attitudes contribute to high immunisation coverage. 
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Trusting relationships between health care professionals and parents are important driving factors for 

immunisation as shown in a study which found parents of incompletely immunised or unimmunised 

children were less likely to trust information given to them by their health care professional.
83

  A NZ 

study also emphasised the importance of trusting relationships between health care providers and 

parents. Parents of unimmunised children were distrustful of immunisation information from the MoH 

and depended on their GP to provide trustworthy information.
221

 The finding from the first study of 

this thesis showed that Asians had a high level of trust in their health professional which may explain 

their reasons for immunising children. Participants of the qualitative study also highlighted minimal 

barriers and encouraging immunisation services in NZ were reasons they were able to immunise 

their children.  

Culture was highlighted in both qualitative studies as an important influence regarding 

immunisations. Parents explained that immunisations were a part of their culture as shown by the 

following quote: 

“…we grew up that way so we’ll do it for our children because our 

parents did it for us.” 

-P002 

Nurses also mentioned that the culture of Asian patients were likely to influence their decision to 

immunise. Furthermore, nurses spoke about the involvement of extended family such as 

grandparents who attend immunisation events as part of culture which may act as positive facilitators 

to immunise. While an American study which investigated the impact of maternal factors on 

immunisation status found culture to have an adverse impact on immunisation, this was not the case 

in these two qualitative studies.
194

  

Practice nurses commented that they observed an ethnic difference in the uptake of immunisation. 

Furthermore, PNs also commented that Asians were very vigilant with immunisations and much more 

likely to get their children immunised on time than Pacific and Māori populations. This difference in 

timeliness was also confirmed by analysis of data from NIR which showed Asians have much higher 

timeliness than other ethnic groups. A NZ study has shown that while Pacific immunisation rates 

have improved, timeliness remains poor within this group and results from this thesis adds further 

evidence to this.
51

 

Analysis of data from the NIR showed that immunisation uptake among Asians was higher than all 

other ethnic groups for dose one. However, this waned over the three pertussis vaccinations and 

coverage for most ethnic groups at completion of the series was approximately the same with very 

little disparity. At the commencement of the study, Māori were understood to have lower 

immunisation coverage, however, with increasing immunisation strategies in place and better 

collection of data for the NIR, more accurate and current rates suggest this is not the case and there 

are few disparities between ethnic groups in NZ for immunisation coverage.
53

 
41

 This thesis noted 

that the disparities in ethnicities for immunisation uptake decrease over the course of the pertussis 
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vaccinations. New Zealand studies have suggested early enrolment of children in practices and 

utilisation of the PMS as tools to improve immunisation outcomes and these studies may have 

contributed towards improving immunisation rates and decreasing disparities between ethnicities.
75 

192
 

While the Ministry of Health 12 month reports show that Asians have higher immunisation coverage, 

this study had contradictory findings suggesting that Asians in fact have lower completion rates of 

pertussis compared to Pacific, Māori, and NZE groups. However, this finding may be prone to the 

limitation that the dataset received excluded children immunised overseas and potentially excluded 

some Asian participants and had an effect on their coverage level. Furthermore, this difference can 

be explained by the differences in timeframes used by MoH and this study. Therefore, children who 

receive immunisations after 12 or 24 months of age would not appear in the Ministry reports due to 

falling outside the timeframe. This may mean that Māori levels are underestimated for coverage as 

they have low levels of timeliness and may not be captured in the ministry reports whereas this thesis 

had a four year timeframe and may have been able to capture these cases.  

While coverage was much higher than anticipated and differences between ethnicities for coverage 

were lower than expected, there was a remarkable difference in timeliness between ethnic groups. 

When timeliness was analysed, Asians had the most timely immunisation uptake and Māori had the 

poorest levels of timely vaccinations. This is of concern as pertussis immunisations must be 

administered on time in order to reduce incidences of the disease. The low levels of timeliness 

among Māori and Pacific populations were reflected in higher odds of pertussis-related 

hospitalisations among the same ethnic groups. This provided further evidence that high 

immunisation coverage on its own is not enough to decrease the burden of pertussis. This answers 

the final research question of this thesis which aimed to understand the association between the 

burden of pertussis and immunisation timelines and coverage. 

Priority must be given to providing immunisations in a timely manner to reduce the incidence of 

pertussis as reiterated in literature.
14 70 220

 Over the past few years a lot of emphasis has been placed 

on the importance of increasing immunisation coverage and the introduction of health targets by MoH 

have helped achieve this.
40

 The focus now needs to be placed on improving immunisation timeliness 

in order to prevent epidemics of vaccine-preventable diseases.
14

. This study showed that 

immunisation timeliness among the population eligible for immunisations was 65.7% between 2007 

and 2011 which has improved and currently stands at 80%.
41

 It is crucial that pertussis 

immunisations are administered on time in order to reduce incidences of the disease. Priority must 

be given to providing immunisations in a timely manner to reduce the incidence of pertussis as 

reiterated in literature.
14 70 220

  

10.4  Recommendation and Future Research  

One of the recommendations of the quantitative study was the use of pre-calls by general practices 

to improve timeliness among the Pacific and Māori populations, especially those in lower quintiles. 

However, some practice nurses spoke of the amount of paperwork and also the time consumed if 
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this is introduced in general practices. There may be a need for funding to accommodate this 

intervention in general practices, especially since immunisation costs are inadequately funded.
69

 

Another NZ study supports the implementation of pre-calls to increase timeliness of 

immunisations.
192

 In addition to this early enrolment of children in general practices are highly 

recommended. 

Early enrolment in a general practice can also nurture the development of a trusting relationship 

between the practice (nurses and doctors) and the child’s parents and caregivers. This may be an 

effective way of increasing immunisation uptake and timeliness. Given the multicultural society of NZ, 

general practices need to be aware of different culture and have strategies in place to support 

positive cultural practices for ethnic groups enrolled in the practice. An example from this study is 

engagement with children’s grandparents for the Asian ethnic group.  

General practices also need to ensure missed opportunities occur at a minimal rate and PNs need to 

be vigilant regarding opportunistic immunisations. PNs need to be updated with their vaccinator 

trainings to ensure they are up-to-date with knowledge and can deliver accurate information to 

parents as well as deal with parental concerns.  

There also needs to be some form of consistency for timing of employing recalls as indicated in the 

second qualitative study. This is also supported by results from the quantitative study which indicated 

high immunisation coverage but low timeliness in areas of high deprivation, suggesting a high usage 

of outreach services. Practices may need to adopt strategies to inform outreach services of families 

which are likely to delay immunisations in order to improve immunisation timeliness. Policies may 

need to be implemented at the Ministry level for instance a standardised duration between each 

recall across practices may aid in improving timeliness of immunisations. 

As pertussis is also common among children who are too young to be immunised, policies can be 

brought into place for cocooning. While the Ministry already funds immunisation of pregnant women, 

there may be benefits in expanding this programme to cover an infant’s immediate family as 

immunity from pertussis vaccination wanes over time. However, since cocooning is not an effective 

standalone strategy, it needs to be coupled with ongoing maternal immunisation. Maternal 

vaccination was introduced in NZ in 2012, however uptake of maternal immunisations are currently 

low. This thesis recommends employment of strategies to immunise pregnant women. Most pregnant 

women in NZ are cared for by mid-wives meaning that the opportunity to be immunised by the GP is 

not present. As a result, it is necessary to educate mid-wives on the importance and efficiency of 

maternal vaccinations in reducing the burden of pertussis in children who are too young to be 

immunised. 

Further research needs to be conducted on timeliness of Māori and Pacific populations for childhood 

immunisations. Increased timeliness will reduce pertussis-related hospitalisations. Furthermore, 

Asians in quintile four were noticed to have both high coverage and timeliness despite high 

deprivation. Further research may need to be done to understand this. Further exploratory studies 
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need to be done on a larger scale to investigate differences within the various Asian sub-groups as 

differences in immunisation uptake were noted for the sub-groups. 

An alternative theoretical framework could also be adopted to explore the research questions posed 

in this thesis. Perhaps a modernist or phenomenological approach may be used to explore and 

understand the qualitative aspect of this thesis.  
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APPENDIX A: THE 2011 NEW ZEALAND IMMUNISATION SCHEDULE 
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APPENDIX B: THE 2014 NEW ZEALAND IMMUNISATION 
SCHEDULE 
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APPENDIX C: LIST OF ASIAN COUNTRIES ACCORDING TO THE 
NATIONAL GEOGRAPHIC SOCIETY 

Appendix Table 1: List of Asian countries 

1. Afghanistan  25. Mongolia  

2. Armenia  26. Myanmar (Burma)  

3. Azerbaijan  27. Nepal  

4. Bahrain  28. North Korea  

5. Bangladesh  29. Oman  

6. Bhutan  30. Pakistan  

7. Brunei  31. Philippines  

8. Cambodia  32. Qatar  

9. China  33. Russia  

10. Georgia  34. Saudi Arabia  

11. India  35. Singapore  

12. Indonesia  36. South Korea  

13. Iran  37. Sri Lanka  

14. Iraq  38. Syria  

15. Israel  39. Tajikistan  

16. Japan  40. Thailand  

17. Jordan  41. Timor-Leste (East Timor)  

18. Kazakhstan  42. Turkey  

19. Kuwait  43. Turkmenistan  

20. Kyrgyzstan  44. United Arab Emirates  

21. Laos  45. Uzbekistan  

22. Lebanon  46. Vietnam  

23. Malaysia  47. Yemen  

24. Maldives  48. Mongolia  

Source: National Geographic Society
130

 

  

http://travel.nationalgeographic.com/travel/countries/afghanistan-guide/
http://travel.nationalgeographic.com/travel/countries/mongolia-guide/
http://travel.nationalgeographic.com/travel/countries/armenia-guide/
http://travel.nationalgeographic.com/travel/countries/myanmar-guide/
http://travel.nationalgeographic.com/travel/countries/azerbaijan-guide/
http://travel.nationalgeographic.com/travel/countries/nepal-guide/
http://travel.nationalgeographic.com/travel/countries/bahrain-guide/
http://travel.nationalgeographic.com/travel/countries/north-korea-guide/
http://travel.nationalgeographic.com/travel/countries/bangladesh-guide/
http://travel.nationalgeographic.com/travel/countries/oman-guide/
http://travel.nationalgeographic.com/travel/countries/bhutan-guide/
http://travel.nationalgeographic.com/travel/countries/pakistan-guide/
http://travel.nationalgeographic.com/travel/countries/brunei-guide/
http://travel.nationalgeographic.com/travel/countries/philippines-guide/
http://travel.nationalgeographic.com/travel/countries/cambodia-guide/
http://travel.nationalgeographic.com/travel/countries/qatar-guide/
http://travel.nationalgeographic.com/travel/countries/china-guide/
http://travel.nationalgeographic.com/travel/countries/russia-guide/
http://travel.nationalgeographic.com/travel/countries/georgia-guide/
http://travel.nationalgeographic.com/travel/countries/saudi-arabia-guide/
http://travel.nationalgeographic.com/travel/countries/india-guide/
http://travel.nationalgeographic.com/travel/countries/singapore-guide/
http://travel.nationalgeographic.com/travel/countries/indonesia-guide/
http://travel.nationalgeographic.com/travel/countries/south-korea-guide/
http://travel.nationalgeographic.com/travel/countries/iran-guide/
http://travel.nationalgeographic.com/travel/countries/sri-lanka-guide/
http://travel.nationalgeographic.com/travel/countries/iraq-guide/
http://travel.nationalgeographic.com/travel/countries/syria-guide/
http://travel.nationalgeographic.com/travel/countries/israel-guide/
http://travel.nationalgeographic.com/travel/countries/tajikistan-guide/
http://travel.nationalgeographic.com/travel/countries/japan-guide/
http://travel.nationalgeographic.com/travel/countries/thailand-guide/
http://travel.nationalgeographic.com/travel/countries/jordan-guide/
http://travel.nationalgeographic.com/travel/countries/timor-leste-guide/
http://travel.nationalgeographic.com/travel/countries/kazakhstan-guide/
http://travel.nationalgeographic.com/travel/countries/turkey-guide/
http://travel.nationalgeographic.com/travel/countries/kuwait-guide/
http://travel.nationalgeographic.com/travel/countries/turkmenistan-guide/
http://travel.nationalgeographic.com/travel/countries/kyrgyzstan-guide/
http://travel.nationalgeographic.com/travel/countries/united-arab-emirates-guide/
http://travel.nationalgeographic.com/travel/countries/laos-guide/
http://travel.nationalgeographic.com/travel/countries/uzbekistan-guide/
http://travel.nationalgeographic.com/travel/countries/lebanon-guide/
http://travel.nationalgeographic.com/travel/countries/vietnam-guide/
http://travel.nationalgeographic.com/travel/countries/malaysia-guide/
http://travel.nationalgeographic.com/travel/countries/yemen-guide/
http://travel.nationalgeographic.com/travel/countries/maldives-guide/
http://travel.nationalgeographic.com/travel/countries/mongolia-guide/
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APPENDIX D: LIST OF ASIAN ETHNIC GROUPS IN NEW ZEALAND, 
2006 

Appendix Table 2: List of Asian ethnicities in New Zealand. 

Ethnic group 2006 2013 

Chinese   

 Hong Kong Chinese 132 222 

 Cambodian Chinese 174 129 

 Malaysian Chinese 1,353 1,848 

 Singaporean Chinese 606 741 

 Vietnamese Chinese 60 Not stated 

 Taiwanese 5,451 5,715 

 Chinese nec 90 Not stated 

 Chinese nfd 139,728 171,411 

 Total Chinese 147,570  

Indian   

 Bengali 126 165 

 Fijian Indian 5,616 10,929 

 Gujarati 21 Not stated 

 Indian Tamil 198 303 

 Punjabi 270 324 

 Sikh 162 213 

 Anglo Indian 249 327 

 Indian nec 537 Not stated 

 Indian nfd 97,443 155,178 

 Total Indian 104,583  

Sri Lankan   

 Sinhalese 792 1,020 

 Sri Lankan Tamil 537 729 

 Sri Lankan nec 0 Not stated 

 Sri Lankan nfd 7,041 11,274 

 Total Sri Lankan 8,310  

Korean 30,792 30,171 

Japanese 11,907 14,118 

Southeast Asian   

 Filipino 16,938 40,347 

 Cambodian 6,918 8,601 

 Vietnamese 4,770 6,660 

 Burmese 726 2,187 

 Indonesian 3,261 4,137 

 Lao 1,344 1,374 

 Malay 3,540 4,794 

 Thai 6,057 8,052 

 Southeast Asian nec 231 Not stated 

 Southeast Asian nfd 468 77,730 
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 Total Southeast Asian 43,959  

Other Asian 
(6)

   

 Afghani 2,538 3,414 

 Bangladeshi 1,491 1,623 

 Nepalese 654 1,590 

 Pakistani 2,052 3,261 

 Tibetan 66 Not stated 

 Eurasian 1,614 1,365 

 Asian nec 396 1,233 

 Total Other Asian  8,775  

Asian nfd 2,163 4623 

Total 354,549  

 

Note: 

1. People who reported more than one ethnic group within the Asian ethnic groups are counted 

once in each group reported. This means that the total number of responses for all Asian 

ethnic groups can be greater than the total number of Asian people who stated their 

ethnicities. 

2. All figures are for the Asian ethnic groups census usually resident population, 2006. 

3. Includes Australian territories. 

4. Includes Melanesia (New Caledonia, Papua New Guinea, Solomon Islands, Vanuatu, and 

Melanesia nfd), Micronesia (Guam, Kiribati, the Marshall Islands, the Federated States of 

Micronesia, Nauru, the Northern Mariana Islands, and Pilau), and Polynesia (the Cook 

Islands, Fiji, French Polynesia, Niue, Samoa, American Samoa, Tokelau, Tonga, Tuvalu, 

Wallis and Futuna, and Polynesia nec and Polynesia nfd (excluding Hawai'i and New 

Zealand). 

5. Includes inadequately described and not stated. 

6. Excludes Asian nfd. 

Note: This data has been randomly rounded to protect confidentiality.  Individual figures may not add 

up to totals, and values for the same data may vary in different tables. 

nec – not elsewhere classified. 

nfd – not further defined.  

Source: Statistics New Zealand 
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APPENDIX E: LIST OF COUNTRIES, ETHNIC GROUPS AND 
AFFILIATED RELIGIONS FOR THE CONTEXTUAL DEFINITION OF 

NZ ASIAN 

Country Nationality Ethnic Groups Religions 

Bangladesh  Bangladeshi Bengali Islam 

Hinduism 

Buddhists 

Christians 

Bhutan  Bhutanese Ngalop (Bhote) 

Ethnic Nepalese 

Indigenous/ migrant tribes 

Lamaistic Buddhist 
Indian 

Nepalese-influenced 
Hinduism  

other 

Brunei Darussalam  Bruneian Malay 

Chinese 

Other indigenous  

Other 

Muslim 

Christian 

Buddhist 

Other (includes 
indigenous beliefs) 

Cambodia  Cambodian Khmer  

Vietnamese 

Chinese 

Other 

Buddhist 

Muslim 

Christian 

Other 

China  Chinese Han Chinese  

Zhuang 

Other (includes Hui, Manchu, 
Uighur, Miao, Yi, Tujia, Tibetan, 
Mongol, Dong, Buyei, Yao, Bai, 
Korean, Hani, Li, Kazakh, Dai and 
other nationalities) 7.1% 

Buddhist 

Christian  

Muslim 

Folk religion 

Hindu 

Jewish  

Other (includes Daoist 
(Taoist)) 

Hong Kong SAR  Chinese/ 

Hong Konger 

Chinese 

Indonesian 

Filipino 

Other 

Eclectic mix of local 
religions 

Christian 

India  Indian Indo-Aryan 

Dravidian 

Mongoloid 

Other 

Hindu 

Muslim 

Christian 

Sikh 

Other 

http://asianz.org.nz/the-asian-region/bangladesh
http://asianz.org.nz/the-asian-region/bhutan
http://asianz.org.nz/the-asian-region/brunei-darussalam
http://asianz.org.nz/the-asian-region/cambodia
http://asianz.org.nz/the-asian-region/china
http://asianz.org.nz/the-asian-region/hong-kong-sar
http://asianz.org.nz/the-asian-region/india
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Country Nationality Ethnic Groups Religions 

Indonesia  Indonesian Javanese 

Sundanese 

Malay 

Batak 

Madurese 

Betawi 

Minangkabau 

Buginese 

Bantenese 

Banjarese 

Balinese 

Acehnese 

Dayak 

Sasak 

Chinese 

Other 

Muslim 

Christian 

Roman Catholic 

Hindu 

Other (includes 
Buddhist and 
Confucian) 

Japan  Japanese Japanese 

Korean 

Chinese 

Other 

Shintoism 

Buddhism 

Christianity 

Other 

Laos  Lao or Laotian Lao 

Khmou 

Hmong 

Other (over 100 minor ethnic 
groups 

Buddhist 

Christian 

Other 

Malaysia  Malaysian Malay 

Chinese 

Indigenous 

Indian 

Other 

Muslim 

Buddhist 

Christian 

Hindu 

Confucianism 

Taoism 

Other traditional 
Chinese religions 

Other 

Mongolia  Mongolian Khalkh 

Kazak 

Dorvod 

Bayad 

Buryat-Bouriates 

Zakhchin 

Dariganga 

Uriankhai 

Other 

Buddhist 

Muslim 

Christian 

Shamanist 

Other 

Myanmar (Burma)  Burmese Burman 

Shan 

Karen 

Rakhine 

Chinese 

Indian 

Mon 

Other 

Buddhist 

Christian 

Muslim 

Animist 

Other 

http://asianz.org.nz/the-asian-region/indonesia
http://asianz.org.nz/the-asian-region/japan
http://asianz.org.nz/the-asian-region/laos
http://asianz.org.nz/the-asian-region/malaysia
http://asianz.org.nz/the-asian-region/mongolia
http://asianz.org.nz/the-asian-region/myanmar
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Country Nationality Ethnic Groups Religions 

Nepal  Nepali Chhettri 

Brahman-Hill 

Magar 

Tharu 

Tamang 

Newar 

Kami 

Muslim 

Yadav 

Rai 

Gurung 

Damai/Dholii 

Thakuri 

Limbu 

Sarki 

Teli 

Chamar/Harijan/Ram 

Koiri/Kushwaha 

Other 

Hindu 

Buddhist 

Muslim 

Kirant 

Christian 

Other 

North Korea  Korean Racially homogeneous; there is a 
small Chinese community and a 
few ethnic Japanese 

 

Traditionally Buddhist 
and Confucianist  

Christian 

Syncretic Chondogyo 
(Religion of the 
Heavenly Way) 

 

Pakistan  Pakistani Punjabi 

Pashtun (Pathan) 

Sindhi 

Sariaki 

Muhajirs 

Balochi 

Other  

Muslim 

Christian 

Hindu 

Philippines  Filipino Tagalog 

Cebuano 

Ilocano 

Bisaya/Binisaya  

Hiligaynon Ilonggo 

Bikol 

Waray 

Other  

Catholic 

Muslim 

Evangelical 

Iglesia ni Kristo 

Other Christian 

Other  

Singapore  Singaporean Chinese 

Malay 

Indian 

Other 

Buddhist 

Muslim 

Taoist 

Catholic  

Hindu 

Other Christian 

Other 

South Korea  Korean Homogeneous (except for about 
20,000 Chinese) 

 

Christian 

Buddhist 

Other 

http://asianz.org.nz/the-asian-region/nepal
http://asianz.org.nz/the-asian-region/north-korea
http://asianz.org.nz/the-asian-region/pakistan
http://asianz.org.nz/the-asian-region/philippines
http://asianz.org.nz/the-asian-region/singapore
http://asianz.org.nz/the-asian-region/south-korea
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Country Nationality Ethnic Groups Religions 

Sri Lanka  Sri Lankan Sinhalese 

Sri Lankan Tamil 

Sri Lankan Moors 

Indian Tamil 

Other 

Buddhist 

Hindu 

Muslim 

Roman Catholic 

Other Christian 

Other 

Taiwan  Taiwanese Taiwanese (including Hakka) 

Mainland Chinese 

Indigenous 

Mix of Buddhist and 
Taoist  

Christian  

Other  

Thailand  Thai Thai 

Burmese 

Other 

Buddhist 

Muslim 

Christian 

Other 

Timor-Leste  Timorese Austronesian (Malayo-Polynesian) 

Papuan 

Chinese minority 

Roman Catholic 

Protestant 

Evangelical 

Muslim 

Other 

Vietnam  Vietnamese Kinh (Viet) 

Tay 

Thai 

Muong 

Khmer 

Mong 

Nung 

Other 

Buddhist 

Catholic 

Hoa Hao 

Cao Dai 

Protestant 

Muslim 

 

http://asianz.org.nz/the-asian-region/sri-lanka
http://asianz.org.nz/the-asian-region/taiwan
http://asianz.org.nz/the-asian-region/thailand
http://asianz.org.nz/the-asian-region/timor-leste
http://asianz.org.nz/the-asian-region/vietnam
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APPENDIX F: INTERVIEW SCHEDULE – PARENTS/CAREGIVERS 

 

Name of Study:  Immunisation coverage among New Zealand Asians 

Hi ………………., my name is Moneeta Pal. I’m a PhD student from the University of Auckland. We 

spoke earlier and you agreed that you were interested in taking part in this research. You should 

already have an information sheet on this. We also agreed that this is a suitable time for you to 

conduct the interview.  Is this still appropriate? Yes/no – if no, when would be a suitable time? 

Just a reminder that this interview will be audio recorded (pause) and I am switching on the digital 

recorder now. 

SWITCH ON RECORDER 

Now that the recorder is running, have you read and understood the information sheet that you were 

provided with? Do you consent to participating in this study and having this interview audio recorded? 

Are you aware the interview will take about 40 minutes? Thank you. 

1. Demographics 

First name:     Last Name:    Gender: M / F 

Age:            <20            20-29          30-39            40-49            50-59            60-69            >70 

a. How many children do you have? 

b. What are their ages? 
 

2. Ethnicity and country of origin 

a. Which ethnic groups do you self-identify with? 

b. What religion do you follow, if any?  

c. What is your country of origin/birth? 

d. What is your child’s country of birth? 
 

3. Immunisation status of children – Immigrants only 

a. Approximately how long have you been in NZ? 

b. Did your children receive all the available immunisations? 

c. If no, do you know which ones they missed? 

d. Were all your children immunised on time? 

e. If no, what are some of the reasons for not being able to get them immunised on time? 

f. Were your children immunised back in your home country or in NZ? 

g. What is the immunisation service like in your home country? 

h. What are the major differences between your home country immunisation service and 

NZ service? 

i. What difficulties or barriers did you face in adjusting to the NZ system? 
 

4. Immunisation status of children – NZ-born only 

 Did your children receive all the available immunisations? 

 If no, do you know which ones they missed? 

 Were all the children immunised on time? 

 If no, what are some of the reasons for not being able to get them immunised on time? 
 

5. Opinions on Immunisation 

a. Why did you immunise or not immunise your child(ren)? 
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b. General opinion on immunisation? 

Prompts 

 Benefits? 

 Risks? 
 

6. Information on Immunisation 

a. Where and when did you get information on immunisation from? 

i. Prompts 

 Doctors, mid-wife 

 Pregnancy, well care visits, hospital? 

b. What is your view on the information given? 

Prompts 

 Type of information given. 
 

7. Immunisation Service Delivery 

a. Did you face any difficulties when trying to get your children immunised? 

Prompts 

 Transportation 

 Family problems/ care of other children 

 Child was sick 

 Time 

 Finance 

 Lack of information 

 Forgot 

 Health service issues 

 Other commitments 

b. What do you find helpful about the NZ immunisation service? 

i. Prompts 

 Brochures 

 Reminder calls? 

c. Is there any additional service that the NZ practices can provide to help with 

immunisations? 

i. Prompts 

 Reminder letters 

 Reminder calls 
 

This study has received ethical approval from the Northern X Regional Ethics Committee 
Ethics reference number NTX/11/03/001 
Interview Schedule – Parents/Caregivers, Version #2, 25.03.2011 
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APPENDIX G: PARENTAL PARTICIPANT INFORMATION SHEET 

  

Moneeta Pal 
Department of General Practice &Primary Health Care 
School of Population Health 
The University of Auckland 
Private Bag 92019 Auckland 
New Zealand 
m.pal@auckland.ac.nz    

Parents’ Participant Information Sheet 

Name of Study:  Immunisation coverage among New Zealand Asians 

Research Team: Moneeta Pal (lead investigator), Professor Felicity Goodyear-Smith,  

Dr Daniel Exeter, Mrs Helen Petousis-Harris 

Aim of this study 

You are invited to be a part of our study which aims to understand why Asians in New Zealand have 
high childhood immunisation rates. The study is part of Moneeta’s PhD. 

Why are we doing it? 

New Zealand Asians have the highest childhood immunisation rate of any group in New Zealand. 
There is very little research on this and better understanding can help improve rates for other people 
in New Zealand. We want to know why you did or did not immunise your child. 

What is involved? 

The study involves a face to face interview with the researcher. This will last for about 40 minutes 
and will include questions about your experience of seeking immunisation for your child/children. The 
interview will be held at a place of your preference and convenience.  

Confidentiality and Privacy 

Reports of the study will be anonymous with no details to identify you or your child. 

You do not have to participate in the study. You can choose to withdraw at any point until the study is 
finished and this will not affect your future health care in any way. All data will be stored in a secure 
manner in locked cupboards or as encrypted electronic files which will only be accessible by the 
research team. This information will be destroyed after a period of 10 years.  

Any questions? 

If you have further questions regarding the study, please do not hesitate to contact the lead 
investigator, Moneeta Pal, Department of General Practice & Primary Health Care, University of 
Auckland, m.pal@auckland.ac.nz  

Tel: (09) 373 7599 ext 88327 

Mob: 021 02480988 

If you have any questions about your rights as participants in this research study you can contact an 
independent health and disability advocate. This is a free service provided under the Health and 
Disability Commission Act. Phone (NZ wide) 0800 555 050, Free Fax (NZ wide) 0800 2787 7678 
(0800 2 SUPPORT), email (NZ wide) advocacy@hdc.org.nz  

Thank you very much for your time and help in making this study possible. 

This study has received ethical approval from the Northern X Regional Ethics Committee 

Ethics reference number NTX/11/03/001 

PIS (parental), Version #2, 25.03.2011 

mailto:m.pal@auckland.ac.nz
mailto:m.pal@auckland.ac.nz
mailto:advocacy@hdc.org.nz
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APPENDIX H: PARENTAL CONSENT FORM 

  

 
Moneeta Pal 
Department of General Practice &Primary Health Care 
School of Population Health 
The University of Auckland 
Private Bag 92019 Auckland 
New Zealand 
m.pal@auckland.ac.nz   

Parent Consent Form 
 

Name of Study:  Immunisation coverage among New Zealand Asians 
 

Research Team: Moneeta Pal (principal investigator), Professor Felicity Goodyear-Smith,  
Dr Daniel Exeter, Mrs Helen Petousis-Harris 
 

I have read and I understand the information sheet dated 15.01.2011 for participants taking part in 
the study designed to understand factors which influence childhood immunisation rates among the 
Asian population in New Zealand. I have had the opportunity to discuss this study. I am satisfied with 
the answers I have been given. 
 
I have had the opportunity to use family /whānau support or a friend to help me ask questions and 
understand the study. 
 
I understand that taking part in this study is my choice and that I may withdraw from the study at any 
time prior to the completion of the study and this will in no way affect my future health care. 
 
I understand that my participation in this study is confidential and that no material that could identify 
me will be used in any reports on this study. 
 
I understand that the study will be stopped if it should appear harmful to me. 
I understand the compensation provisions for this study. 
I have had time to consider whether I should take part in the study. 
I know whom to contact if I have any questions about the study in general. 
 
 

I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ hereby consent to take part in this study. 
(print name) 

 

Signed: ______________________________  Date:__________________ 
 

 
 
 
 

 
This study has received ethical approval from the Northern X Regional Ethics Committee 
Ethics reference number NTX/11/03/001 
Consent (parental), Version #2, 25.03.2011  

Full names of researchers: Moneeta Pal, Principal Investigator 

Professor Felicity Goodyear-Smith, Dr Daniel 
Exeter, Mrs Helen Petousis-Harris 

  

Contact phone number for researchers: Moneeta Pal, (09) 373 7599 ext 87624 

  

Project explained by:       

mailto:m.pal@auckland.ac.nz
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APPENDIX I: PUBLISHED JOURNAL ARTICLE 
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APPENDIX J: INTERVIEW SCHEDULE FOR PRACTICE NURSES 

 

Name of Study:  Immunisation coverage among New Zealand Asians 

Hi ………………., my name is Moneeta Pal. I’m a PhD student from the University of Auckland. We 

spoke earlier and you agreed that you were interested in taking part in this research. You should 

already have an information sheet on this. We also agreed that this is a suitable time for you to 

conduct the interview.  Is this still appropriate? Yes/no – if no, when would be a suitable time? 

Just a reminder that this interview will be audio recorded (pause) and I am switching on the digital 

recorder now. 

SWITCH ON RECORDER 

Now that the recorder is running, do you consent to participating in this study and having this 

interview audio recorded? Are you aware the interview will take up to 30 minutes? Thank you. 

1. Demographics 

First name:     Last Name:    Gender: M / F 

Age:            20-29          30-39            40-49            50-59            60-69            >70 

Ethnicity: Which ethnic groups do you belong to? 

NZ European     Māori     Cook Island Māori     Samoan     Tongan     Niuean     Chinese     Indian      

Other (e.g. Dutch, Japanese etc) please state:  

Location: where in Auckland is your practice located? 

Practice population: Approximately what proportion of your general practice population would be 

Asian? 

Country of nursing training? 

2. Practice Services 

a. Does your practice send out reminders to parents? 

i. Prompts 

 Calls 

 Letters 

 Texts 

 E-mails 

b. If yes, when are the reminder letters sent out? 

i. Prompts 

 Before or after imms are due? 

 How long before or after imms are due? 

c. How many times are patients reminded of immunisations? 

d. Do many patients decline immunisations? 

e. Are these patients likely to be Asians? 

 

 

3. Practice nurse perspectives 

a. Are there any noticeable differences in immunisation seeking behaviours between 

Asians and non-Asians? 

i. Prompts 
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 Are Asians easier to encourage in getting their kids immunised? 

 More resistant? 

b. Is there a difference in information uptake between Asian and non-Asian patients? 

i. Prompts 

 Do they ask for more information? 

 Are they happy with the information they receive? 

c. How often do Asian patients raise concerns regarding immunisations compared to 

non-Asians? 

i. Prompts 

 Immunisation delivery 

 Reaction to vaccines 

d. Are Asians more likely, just as likely or less likely to be overdue for immunisations 

than other ethnic groups? 

e. Is there a difference in immunisation uptake between NZ-born and immigrant 

Asians? 
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APPENDIX K: PRACTICE NURSES’ PARTICIPANT INFORMATION 
SHEET 

 

 
Moneeta Pal 
Department of General Practice &Primary Health Care 
School of Population Health 
The University of Auckland 
Private Bag 92019 Auckland 
New Zealand 
m.pal@auckland.ac.nz   

Parent Consent Form 
Practice Nurses’ Participant Information Sheet 
 

Name of Study:   Immunisation coverage among New Zealand Asians 
 
Research Team: Moneeta Pal (principal investigator), Professor Felicity Goodyear-Smith,  

Dr Daniel Exeter, Mrs Helen Petousis-Harris 
 

Aim of this study 

You are invited to be a part of our study which aims to understand factors which influence childhood 
immunisation rates among the Asian population in New Zealand. The study is a part of Moneeta’s PhD thesis.  

 

Why are we doing it? 

The Asian ethnic group has the highest childhood immunisation coverage rate of any ethnicity in New Zealand. 
New Zealand Asians are under-researched and there is very little knowledge on the health behaviours of this 
particular group. In addition, research in New Zealand is generally focussed on under-immunised groups. This 
study aims to understand what influences groups that have high coverage. We have chosen general practices in 
Auckland with a large proportion of their patients listed as being of Asian ethnicity. Information provided by this 
study may be helpful in informing ways to improve the current immunisation coverage.   
 

What is involved? 

The study involves one on one interview with the researcher either in person or over the phone. This will last up 
to 30 minutes and will include questions on your perceptions of immunisation patterns among the Asian 
community.  

 

Confidentiality and Privacy 

Reports of the study will not identify participants. The data for analysis will be anonymous with no details to 
identify you or your practice. 
You are under no obligation to participate in the study. You can choose to withdraw participation at any point 
prior to the completion of the study. All research data will be stored in a secure manner in locked cupboards or 
as encrypted electronic files which will be accessible only by the research team. This information will be 
destroyed after a period of 10 years.  

Any questions? 

If you have further questions regarding the study, please do not hesitate to contact the principal investigator, 
Moneeta Pal, Department of General Practice & Primary Health Care, University of Auckland, 
m.pal@auckland.ac.nz  
Tel: (09) 373 7599 ext 88327 
Mob: 021 02480988 
 

If you have any questions about your rights as participants in this research study you can contact your 
professional organisation.  
Thank you very much for your time and help in making this study possible. 
 
This study has received ethical approval from the Northern X Regional Ethics Committee 
Ethics reference number NTX/11/03/001 
PIS (practice nurse), Version #2, 25.03.2011 

mailto:m.pal@auckland.ac.nz
mailto:m.pal@auckland.ac.nz
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APPENDIX L: PRACTICE NURSES’ CONSENT FORM 

 

Moneeta Pal 
Department of General Practice &Primary Health Care 
School of Population Health 
The University of Auckland 
Private Bag 92019 Auckland 
New Zealand 
m.pal@auckland.ac.nz    

Practice Nurses’ Consent Form 

 

Name of Study:  Immunisation coverage among New Zealand Asians 

 

Research Team: Moneeta Pal (principal investigator), Professor Felicity Goodyear-Smith,  

Dr Daniel Exeter, Mrs Helen Petousis-Harris 

I have read and I understand the information sheet dated 15.01.2011 for participants taking part in 
the study designed to understand factors which influence childhood immunisation rates among the 
Asian population in New Zealand. I have had the opportunity to discuss this study. I am satisfied with 
the answers I have been given. 
 

I understand that taking part in this study is my choice and that I may withdraw from the study at any 
time prior to the completion of the study. 
 

I understand that my participation in this study is confidential and that no material that could identify 
me will be used in any reports on this study. 
 

I know whom to contact if I have any questions about the study in general. 
 

I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ hereby consent to take part in this study. 

(print name) 

 

Signed: ______________________________  Date:__________________ 

 

Role in practice: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Name of practice: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

 

 
This study has received ethical approval from the Northern X Regional Ethics Committee 
Ethics reference number NTX/11/03/001 
Consent (practice nurse), Version #2, 25.03.2011  

Full names of researchers: Moneeta Pal, Principal Investigator 

Professor Felicity Goodyear-Smith, Dr Daniel 
Exeter, Mrs Helen Petousis-Harris 

  

Contact phone number for researchers: Moneeta Pal, (09) 373 7599 ext 87624 

  

Project explained by:       

mailto:m.pal@auckland.ac.nz
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APPENDIX M: ANALYSES TABLES 

 

Appendix Table 3: Dose one coverage 

Ethnic Grouping Dose Received Percentage Dose not received Percentage Total 

Overall 189969 96.8 6333 3.2 196302 

Asian 20978 98.6 294 1.4 21272 

Non-Asian 168991 96.6 6039 3.5 175030 

Asian 19729 98.7 265 1.3 19994 

Māori 44433 96.9 1403 3.1 45836 

Pacific 21667 98.6 300 1.4 21967 

Other 3240 97.9 69 2.1 3309 

NZE 100900 95.9 4296 4.1 105196 

Combined 3620 97.4 96 2.6 3716 

Sole Asian 17358 98.9 197 1.1 17556 

Non-Asian 168991 96.6 6039 3.5 175030 

Chinese 6288 99.0 64 1.0 6352 

Indian 7189 98.7 93 1.3 7282 

SE Asian 2015 98.4 33 1.6 2048 

Other Asian 4125 98.3 73 1.7 4198 

Asian NFD 1361 97.8 31 2.2 1392 

 

Appendix Table 4: Immunisation coverage for dose two 

Ethnic Grouping Dose Received Percentage Dose not received Percentage Total 

Overall 185819 94.7 10483 5.3 196302 

Asian 20188 94.9 1084 5.1 21272 

Non-Asian 165631 94.6 9399 5.4 175030 

Asian 18985 95.0 1009 5.1 19994 

Māori 43579 95.1 2257 4.9 45836 

Pacific 20970 95.5 997 4.5 21967 

Other 3090 93.4 219 6.6 3309 

NZE 99095 94.3 6001 5.7 105196 

Combined 3510 94.5 206 5.5 3716 

Sole Asian 16678 95.0 878 5.0 17556 

Non-Asian 165631 94.6 9399 5.4 175030 

Chinese 6120 96.4 232 3.7 6352 

Indian 6879 94.5 403 5.5 7282 

SE Asian 1928 94.1 120 5.9 2048 

Other Asian 3959 94.3 239 5.7 4198 

Asian NFD 1302 93.5 90 6.5 1392 
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Appendix Table 5: Immunisation coverage for complete series 

Ethnic Grouping Dose Received Percentage Dose not received Percentage Total 

Overall 181529 92.5 14773 7.5 196302 

Asian 19567 92.0 1705 8.0 21272 

Non-Asian 161962 92.5 13068 7.5 175030 

Asian 18402 92.0 1592 8.0 19994 

Māori 42504 92.7 3332 7.3 45836 

Pacific 20365 92.7 1602 7.3 21967 

Other 2956 89.3 353 10.7 3309 

NZE 97302 92.5 7894 7.5 105196 

Combined 3417 92.0 299 8.1 3716 

Sole Asian 16150 92.0 1406 8.0 17556 

Non-Asian 161962 92.5 13068 7.5 175030 

Chinese 5943 93.6 409 6.4 6352 

Indian 6686 91.8 596 8.2 7282 

SE Asian 1869 91.3 179 8.7 2048 

Other Asian 3813 90.8 385 9.2 4198 

Asian NFD 1256 90.2 136 9.8 1392 

 

Appendix Table 6: Immunisation timeliness among whole population for the first dose 

Ethnic Grouping Late Percentage On Time Percentage Total 

Overall 48694 24.8 147608 75.2 196302 

Asian 3270 15.4 18002 84.6 21272 

Non-Asian 45424 26.0 129606 74.1 175030 

Asian 2958 14.8 17036 85.2 19994 

Māori 16393 35.8 29443 64.2 45836 

Pacific 5837 26.6 2494 73.4 21967 

Other 815 24.6 16130 75.4 3309 

NZE 48694 21.6 82505 78.4 105196 

Combined 736 19.8 2980 80.2 3716 

Sole Asian 2534 14.4 15022 85.6 17556 

Non-Asian 45424 26.0 129606 74.1 175030 

Chinese 599 9.4 5753 90.6 6352 

Indian 1179 16.2 6103 83.8 7282 

SE Asian 392 19.1 1656 80.9 2048 

Other Asian 805 19.2 3393 80.8 4198 

Asian NFD 295 21.2 1097 78.8 1392 
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Appendix Table 7: Immunisation timeliness among whole population for dose two 

Ethnic Grouping Late Percentage On Time Percentage Total 

Overall 49541 25.2 146761 74.8 196302 

Asian 3196 15.0 18076 85.0 21272 

Non-Asian 46345 26.5 128685 73.5 175030 

Asian 2891 14.5 17103 85.5 19994 

Māori 18096 39.5 27740 60.5 45836 

Pacific 6189 28.2 15778 71.8 21967 

Other 758 22.9 2551 77.1 3309 

NZE 21607 20.5 83589 79.5 105196 

Combined 721 19.4 2995 80.6 3716 

Sole Asian 2475 14.1 15081 85.9 17556 

Non-Asian 46345 26.5 128685 73.5 175030 

Chinese 670 10.6 5682 89.5 6352 

Indian 1143 15.7 6139 84.3 7282 

SE Asian 355 17.3 1693 82.7 2048 

Other Asian 758 18.1 3440 81.9 4198 

Asian NFD 270 19.4 1122 80.6 1392 

 

Appendix Table 8: Timeliness among whole population for dose three 

Ethnic Grouping Late Percentage On Time Percentage Total 

Overall 67421 34.4 12881 65.7 196302 

Asian 4432 20.8 16840 79.2 21272 

Non-Asian 62989 36.0 112041 64.0 175030 

Asian 4021 20.1 15973 79.9 19994 

Māori 23579 51.4 22257 48.6 45836 

Pacific 8485 38.6 13482 61.4 21967 

Other 981 29.7 2328 70.4 3309 

NZE 30355 28.9 74841 71.1 105196 

Combined 984 26.5 2732 73.5 3716 

Sole Asian 3448 19.6 14108 80.4 17556 

Non-Asian 62989 36.0 112041 64.0 175030 

Chinese 1049 16.5 5303 83.5 6352 

Indian 1538 21.1 5744 78.9 7282 

SE Asian 461 22.5 1587 77.5 2048 

Other Asian 1018 24.3 3180 75.8 4198 

Asian NFD 366 26.3 1026 73.7 1392 
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Appendix Table 9: Odds ratio values for immunisation uptake adjusting for deprivation 

Dose one 

Quintile _ Quintile Estimate Standard Error Pr > |z| Lower Upper 

1 2 1.17 0.04 0.0002 1.08 1.28 

1 3 1.17 0.04 0.0002 1.08 1.27 

1 4 1.06 0.04 0.1882 0.97 1.15 

1 5 0.80 0.04 <.0001 0.73 0.87 

2 3 0.99 0.04 0.8869 0.92 1.08 

2 4 0.90 0.04 0.0081 0.83 0.97 

2 5 0.68 0.04 <.0001 0.63 0.74 

3 4 0.90 0.04 0.0090 0.84 0.98 

3 5 0.68 0.04 <.0001 0.63 0.74 

4 5 0.76 0.04 <.0001 0.70 0.81 

Dose two 

Quintile _ Quintile Estimate Standard Error Pr > |z| Lower Upper 

1 2 1.07 0.04 0.0502 1.00 1.15 

1 3 1.10 0.03 0.0039 1.03 1.18 

1 4 1.01 0.03 0.7079 0.95 1.08 

1 5 0.98 0.03 0.5505 0.92 1.04 

2 3 1.03 0.03 0.3975 0.96 1.10 

2 4 0.94 0.03 0.0846 0.89 1.01 

2 5 0.92 0.03 0.0054 0.86 0.97 

3 4 0.92 0.03 0.0064 0.86 0.98 

3 5 0.89 0.03 0.0001 0.84 0.94 

4 5 0.97 0.03 0.2819 0.92 1.03 

Dose Three 

Quintile _ Quintile Estimate Standard Error Pr > |z| Lower Upper 

1 2 1.00 0.03 0.8882 0.95 1.07 

1 3 1.04 0.03 0.1284 0.99 1.10 

1 4 0.95 0.03 0.0517 0.90 1.00 

1 5 1.00 0.03 0.8715 0.95 1.06 

2 3 1.04 0.03 0.1742 0.98 1.10 

2 4 0.94 0.03 0.0382 0.89 1.00 

2 5 1.00 0.03 0.9973 0.95 1.05 

3 4 0.91 0.03 0.0003 0.86 0.96 

3 5 0.96 0.03 0.1226 0.91 1.01 

4 5 1.06 0.02 0.0174 1.01 1.11 
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Appendix Table 10: Odds ratio values for timeliness among whole population for doses one to three 

Timeliness for dose one 

Quintile _ Quintile Estimate Standard Error Pr > |z| Lower Upper 

1 2 1.06 0.02 0.0020 1.02 1.10 

1 3 1.18 0.02 <.0001 1.14 1.22 

1 4 1.30 0.02 <.0001 1.25 1.34 

1 5 1.69 0.02 <.0001 1.64 1.75 

2 3 1.11 0.02 <.0001 1.07 1.15 

2 4 1.22 0.02 <.0001 1.18 1.27 

2 5 1.59 0.02 <.0001 1.54 1.65 

3 4 1.10 0.02 <.0001 1.07 1.14 

3 5 1.44 0.02 <.0001 1.39 1.48 

4 5 1.30 0.01 <.0001 1.27 1.34 

Timeliness for dose two 

Quintile _ Quintile Estimate Standard Error Pr > |z| Lower Upper 

1 2 1.10 0.02 <.0001 1.06 1.15 

1 3 1.26 0.02 <.0001 1.22 1.31 

1 4 1.48 0.02 <.0001 1.43 1.53 

1 5 1.99 0.02 <.0001 1.93 2.06 

2 3 1.14 0.02 <.0001 1.10 1.19 

2 4 1.34 0.02 <.0001 1.29 1.39 

2 5 1.81 0.02 <.0001 1.75 1.87 

3 4 1.17 0.02 <.0001 1.13 1.21 

3 5 1.58 0.02 <.0001 1.53 1.63 

4 5 1.35 0.01 <.0001 1.31 1.39 

Timeliness for dose three 

Quintile _ Quintile Estimate Standard Error Pr > |z| Lower Upper 

1 2 1.10 0.02 <.0001 1.07 1.14 

1 3 1.24 0.02 <.0001 1.20 1.28 

1 4 1.44 0.02 <.0001 1.39 1.48 

1 5 2.00 0.02 <.0001 1.94 2.06 

2 3 1.12 0.02 <.0001 1.08 1.16 

2 4 1.30 0.02 <.0001 1.26 1.34 

2 5 1.81 0.02 <.0001 1.76 1.86 

3 4 1.16 0.02 <.0001 1.13 1.20 

3 5 1.61 0.01 <.0001 1.57 1.66 

4 5 1.39 0.01 <.0001 1.35 1.43 
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Appendix Table 11: Odds ratio values for timeliness among immunised population from various 
quintiles for doses one to three 

Dose one 

Quintile _ Quintile Estimate Standard Error Pr > |z| Lower Upper 

1 2 1.04 0.02 0.0629 1.00 1.08 

1 3 1.17 0.02 <.0001 1.13 1.22 

1 4 1.33 0.02 <.0001 1.28 1.38 

1 5 1.83 0.02 <.0001 1.77 1.90 

2 3 1.13 0.02 <.0001 1.09 1.17 

2 4 1.28 0.02 <.0001 1.23 1.33 

2 5 1.76 0.02 <.0001 1.70 1.83 

3 4 1.13 0.02 <.0001 1.10 1.17 

3 5 1.56 0.02 <.0001 1.51 1.61 

4 5 1.38 0.02 <.0001 1.34 1.42 

Dose two 

Quintile _ Quintile Estimate Standard Error Pr > |z| Lower Upper 

1 2 1.11 0.02 <.0001 1.06 1.16 

1 3 1.30 0.02 <.0001 1.25 1.36 

1 4 1.62 0.02 <.0001 1.55 1.68 

1 5 2.30 0.02 <.0001 2.22 2.39 

2 3 1.17 0.02 <.0001 1.13 1.22 

2 4 1.46 0.02 <.0001 1.40 1.51 

2 5 2.07 0.02 <.0001 2.00 2.15 

3 4 1.24 0.02 <.0001 1.20 1.28 

3 5 1.76 0.02 <.0001 1.71 1.82 

4 5 1.42 0.02 <.0001 1.38 1.47 

Dose Three 

Quintile _ Quintile Estimate Standard Error Pr > |z| Lower Upper 

1 2 1.13 0.02 <.0001 1.09 1.18 

1 3 1.29 0.02 <.0001 1.24 1.33 

1 4 1.58 0.02 <.0001 1.52 1.63 

1 5 2.27 0.02 <.0001 2.20 2.35 

2 3 1.14 0.02 <.0001 1.10 1.18 

2 4 1.40 0.02 <.0001 1.35 1.45 

2 5 2.01 0.02 <.0001 1.94 2.07 

3 4 1.23 0.02 <.0001 1.19 1.27 

3 5 1.77 0.02 <.0001 1.71 1.82 

4 5 1.44 0.01 <.0001 1.40 1.48 
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Appendix Table 12: Odds ratio value for coverage of dose one adjusting for ethnicity 

Differences of Ethnic Grouping non Least Squares Means 

Ethnic 
Grouping 

Ethnic 
Grouping 

Odds Ratio Standard 
Error 

Pr > |z| Lower Upper 

Asian Non-Asian 2.55 0.06016 <.0001 0.82 1.05 

Asian Māori 2.35 0.07 <.0001 2.06 2.68 

Asian Other 1.58 0.14 0.0007 1.21 2.07 

Asian Pacific 1.03 0.08 0.7219 0.87 1.22 

Asian NZE 3.17 0.06 <.0001 2.80 3.59 

Māori Other 0.67 0.12 0.0016 0.53 0.86 

Māori Pacific 0.44 0.06 <.0001 0.39 0.50 

Māori NZE 1.35 0.03 <.0001 1.27 1.43 

Other Pacific 0.65 0.13 0.0014 0.50 0.85 

Other NZE 2.00 0.12 <.0001 1.57 2.54 

Pacific NZE 3.07 0.06 <.0001 2.73 3.46 

Combined Non-Asian 1.35 0.10 0.0042 1.10 1.65 

Combined Sole Asian 0.43 0.13 <.0001 0.34 0.55 

Non-Asian Sole Asian 0.32 0.07 <.0001 0.28 0.37 

AsianNFD Chinese 0.45 0.22 0.0003 0.29 0.69 

AsianNFD Indian 0.57 0.21 0.0069 0.38 0.86 

AsianNFD SE Asian 0.72 0.25 0.1915 0.44 1.18 

AsianNFD Other A 0.78 0.22 0.2440 0.51 1.19 

Chinese Indian 1.27 0.16 0.1420 0.92 1.75 

Chinese SE Asian 1.61 0.22 0.0275 1.05 2.46 

Chinese Other A 1.74 0.17 0.0013 1.24 2.44 

Indian SE Asian 1.27 0.20 0.2481 0.85 1.89 

Indian Other A 1.37 0.16 0.0468 1.00 1.86 

SE Asian Other A 1.08 0.21 0.7141 0.71 1.64 
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Appendix Table 13: Odds ratio value for coverage of dose two adjusting for ethnicity 

Differences of Ethnic Grouping non Least Squares Means 

Ethnic 
Grouping 

Ethnic 
Grouping 

Odds Ratio 
Standard 

Error 
Pr > |z| Lower Upper 

Asian Non-Asian 1.06 0.03 0.0933 0.99 1.13 

Asian Māori 0.97 0.04 0.5059 0.90 1.05 

Asian Other 1.33 0.08 0.0002 1.15 1.55 

Asian Pacific 0.89 0.05 0.0150 0.82 0.98 

Asian NZE 1.14 0.03 0.0002 1.06 1.22 

Māori Other 1.37 0.07 <.0001 1.19 1.58 

Māori Pacific 0.92 0.04 0.0281 0.85 0.99 

Māori NZE 1.17 0.03 <.0001 1.11 1.23 

Other Pacific 0.67 0.08 <.0001 0.58 0.78 

Other NZE 0.85 0.07 0.0259 0.74 0.98 

Pacific NZE 1.27 0.04 <.0001 1.19 1.36 

Combined Non-Asian 0.97 0.07 0.6423 0.84 1.11 

Combined Sole Asian 0.90 0.08 0.1721 0.77 1.05 

Non-Asian Sole Asian 0.93 0.04 0.0383 0.86 1.00 

AsianNFD Chinese 0.55 0.13 <.0001 0.43 0.70 

AsianNFD Indian 0.85 0.12 0.1695 0.67 1.07 

AsianNFD SE Asian 0.90 0.14 0.4663 0.68 1.19 

AsianNFD Other A 0.87 0.13 0.2890 0.68 1.12 

Chinese Indian 1.55 0.08 <.0001 1.31 1.82 

Chinese SE Asian 1.64 0.12 <.0001 1.31 2.06 

Chinese Other A 1.59 0.09 <.0001 1.32 1.92 

Indian SE Asian 1.06 0.11 0.5720 0.86 1.31 

Indian Other A 1.03 0.08 0.7210 0.87 1.21 

SE Asian Other A 0.97 0.12 0.7911 0.77 1.22 
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Appendix Table 14: Odds ratio value for coverage of dose three adjusting for ethnicity 

Differences of Ethnic Grouping non Least Squares Means 

Ethnic 
Grouping 

Ethnic 
Grouping 

Odds Ratio 
Standard 

Error 
Pr > |z| Lower Upper 

Asian Non-Asian 0.93 0.02 0.0042 0.88 0.98 

Asian Māori 0.91 0.03 0.0019 0.85 0.96 

Asian Other 1.38 0.06 <.0001 1.22 1.56 

Asian Pacific 0.91 0.04 0.0098 0.85 0.98 

Asian NZE 0.94 0.03 0.0248 0.89 0.99 

Māori Other 1.52 0.06 <.0001 1.36 1.71 

Māori Pacific 1.00 0.03 0.9127 0.94 1.07 

Māori NZE 1.03 0.02 0.1099 0.99 1.08 

Other Pacific 0.66 0.06 <.0001 0.58 0.74 

Other NZE 0.68 0.06 <.0001 0.61 0.76 

Pacific NZE 1.03 0.03 0.2785 0.98 1.09 

Combined Non-Asian 0.92 0.06 0.1835 0.82 1.04 

Combined Sole Asian 0.99 0.07 0.9388 0.87 1.13 

Non-Asian Sole Asian 1.08 0.03 0.0094 1.02 1.14 

AsianNFD Chinese 0.64 0.10 <.0001 0.52 0.78 

AsianNFD Indian 0.82 0.10 0.0513 0.68 1.00 

AsianNFD SE Asian 0.88 0.12 0.3035 0.70 1.12 

AsianNFD Other A 0.93 0.10 0.5045 0.76 1.15 

Chinese Indian 1.29 0.07 0.0001 1.14 1.48 

Chinese SE Asian 1.39 0.09 0.0004 1.16 1.67 

Chinese Other A 1.47 0.07 <.0001 1.27 1.70 

Indian SE Asian 1.07 0.09 0.4209 0.90 1.28 

Indian Other A 1.13 0.07 0.0687 0.99 1.30 

SE Asian Other A 1.05 0.09 0.5769 0.88 1.27 
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Appendix Table 15: Odds ratio values for timeliness among whole population for dose one adjusting for 
ethnicity 

Differences of Ethnic Grouping non Least Squares Means 

Ethnic 
Grouping 

Ethnic 
Grouping 

Odds Ratio 
Standard 

Error 
Pr > |z| Lower Upper 

Asian Non-Asian 1.93 0.02 1.89 2.01 <0.0001 

Asian Māori 3.21 0.02 <.0001 3.07 3.35 

Asian Other 1.88 0.05 <.0001 1.72 2.06 

Asian Pacific 2.08 0.03 <.0001 1.98 2.19 

Asian NZE 1.58 0.02 <.0001 1.52 1.65 

Māori Other 0.59 0.04 <.0001 0.54 0.64 

Māori Pacific 0.65 0.02 <.0001 0.63 0.67 

Māori NZE 0.49 0.01 <.0001 0.48 0.51 

Other Pacific 1.11 0.04 0.0181 1.02 1.21 

Other NZE 0.84 0.04 <.0001 0.78 0.91 

Pacific NZE 0.76 0.02 <.0001 0.74 0.79 

Combined Non-Asian 1.42 0.04 <.0001 1.31 1.54 

Combined Sole Asian 0.68 0.05 <.0001 0.62 0.75 

Non-Asian Sole Asian 0.48 0.02 <.0001 0.46 0.50 

AsianNFD Chinese 0.39 0.08 <.0001 0.33 0.45 

AsianNFD Indian 0.72 0.07 <.0001 0.62 0.83 

AsianNFD SE Asian 0.88 0.09 0.1397 0.74 1.04 

AsianNFD Other A 0.88 0.08 0.1011 0.76 1.02 

Chinese Indian 1.86 0.05 <.0001 1.67 2.06 

Chinese SE Asian 2.27 0.07 <.0001 1.98 2.61 

Chinese Other A 2.28 0.06 <.0001 2.03 2.55 

Indian SE Asian 1.23 0.06 0.0016 1.08 1.39 

Indian Other A 1.23 0.05 <.0001 1.11 1.36 

SE Asian Other A 1.00 0.07 0.9736 0.88 1.15 
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Appendix Table 16: Odds ratio values for timeliness among whole population of dose two adjusting for 
ethnicity 

Differences of Ethnic Grouping non Least Squares Means 

Ethnic 
Grouping 

Ethnic 
Grouping 

Odds Ratio 
Standard 

Error 
Pr > |z| Lower Upper 

Asian Non-Asian 2.04 0.02 1.96 2.12 <0.0001 

Asian Māori 3.86 0.02 <.0001 3.69 4.03 

Asian Other 1.76 0.05 <.0001 1.61 1.92 

Asian Pacific 2.32 0.03 <.0001 2.21 2.44 

Asian NZE 1.53 0.02 <.0001 1.47 1.60 

Māori Other 0.46 0.04 <.0001 0.42 0.49 

Māori Pacific 0.60 0.02 <.0001 0.58 0.62 

Māori NZE 0.40 0.01 <.0001 0.39 0.41 

Other Pacific 1.32 0.04 <.0001 1.21 1.44 

Other NZE 0.87 0.04 0.0009 0.80 0.94 

Pacific NZE 0.66 0.02 <.0001 0.64 0.68 

Combined Non-Asian 1.50 0.04 <.0001 1.38 1.62 

Combined Sole Asian 0.68 0.05 <.0001 0.62 0.75 

Non-Asian Sole Asian 0.46 0.02 <.0001 0.44 0.48 

AsianNFD Chinese 0.49 0.08 <.0001 0.42 0.57 

AsianNFD Indian 0.77 0.08 0.0006 0.67 0.90 

AsianNFD SE Asian 0.87 0.09 0.1238 0.73 1.04 

AsianNFD Other A 0.92 0.08 0.2634 0.78 1.07 

Chinese Indian 1.58 0.05 <.0001 1.43 1.75 

Chinese SE Asian 1.78 0.07 <.0001 1.55 2.04 

Chinese Other A 1.87 0.06 <.0001 1.67 2.09 

Indian SE Asian 1.13 0.07 0.0746 0.99 1.28 

Indian Other A 1.18 0.05 0.0011 1.07 1.31 

SE Asian Other A 1.05 0.07 0.4838 0.91 1.21 
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Appendix Table 17: Odds ratio values for timeliness among whole population of dose three adjusting for 
ethnicity 

Differences of Ethnic Grouping non Least Squares Means 

Ethnic 
Grouping 

Ethnic 
Grouping 

Odds Ratio 
Standard 

Error 
Pr > |z| Lower Upper 

Asian Non-Asian 2.13 0.02 2.06 2.21 <.0001 

Asian Māori 4.21 0.02 <.0001 4.05 4.38 

Asian Other 1.67 0.04 <.0001 1.54 1.82 

Asian Pacific 2.50 0.02 <.0001 2.39 2.61 

Asian NZE 1.61 0.02 <.0001 1.55 1.67 

Māori Other 0.40 0.04 <.0001 0.37 0.43 

Māori Pacific 0.59 0.02 <.0001 0.57 0.61 

Māori NZE 0.38 0.01 <.0001 0.37 0.39 

Other Pacific 1.49 0.04 <.0001 1.38 1.62 

Other NZE 0.96 0.04 0.3230 0.89 1.04 

Pacific NZE 0.64 0.02 <.0001 0.63 0.66 

Combined Non-Asian 1.56 0.04 <.0001 1.45 1.68 

Combined Sole Asian 0.68 0.04 <.0001 0.63 0.74 

Non-Asian Sole Asian 0.43 0.02 <.0001 0.42 0.45 

AsianNFD Chinese 0.55 0.07 <.0001 0.48 0.64 

AsianNFD Indian 0.75 0.07 <.0001 0.66 0.86 

AsianNFD SE Asian 0.81 0.08 0.0108 0.70 0.95 

AsianNFD Other A 0.90 0.07 0.1254 0.78 1.03 

Chinese Indian 1.35 0.04 <.0001 1.24 1.48 

Chinese SE Asian 1.47 0.06 <.0001 1.30 1.66 

Chinese Other A 1.62 0.05 <.0001 1.47 1.78 

Indian SE Asian 1.08 0.06 0.1759 0.96 1.22 

Indian Other A 1.20 0.05 0.0001 1.09 1.31 

SE Asian Other A 1.10 0.06 0.1289 0.97 1.25 
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Appendix Table 18: Odds ratio values for timeliness among immunised participants for the first dose 
adjusting for ethnicity 

Differences of Ethnic Grouping non Least Squares Means 

Ethnic 
Grouping 

Ethnic 
Grouping 

Odds Ratio 
Standard 

Error 
Pr > |z| Lower Upper 

Asian Non-Asian 1.84 0.02 1.77 1.91 <.0001 

Asian Māori 3.22 0.02 <.0001 3.08 3.37 

Asian Other 1.89 0.05 <.0001 1.73 2.07 

Asian Pacific 2.17 0.03 <.0001 2.06 2.28 

Asian NZE 1.41 0.02 <.0001 1.35 1.47 

Māori Other 0.59 0.04 <.0001 0.54 0.64 

Māori Pacific 0.67 0.02 <.0001 0.65 0.70 

Māori NZE 0.44 0.01 <.0001 0.43 0.45 

Other Pacific 1.15 0.04 0.0020 1.05 1.25 

Other NZE 0.75 0.04 <.0001 0.69 0.81 

Pacific NZE 0.65 0.02 <.0001 0.63 0.67 

Combined Non-Asian 1.41 0.04 <.0001 1.30 1.54 

Combined Sole Asian 0.72 0.05 <.0001 0.66 0.80 

Non-Asian Sole Asian 0.51 0.02 <.0001 0.49 0.54 

AsianNFD Chinese 0.39 0.08 <.0001 0.33 0.45 

AsianNFD Indian 0.74 0.08 <.0001 0.64 0.86 

AsianNFD SE Asian 0.90 0.09 0.2455 0.76 1.07 

AsianNFD Other A 0.90 0.08 0.1705 0.77 1.05 

Chinese Indian 1.91 0.06 <.0001 1.71 2.14 

Chinese SE Asian 2.33 0.07 <.0001 2.02 2.69 

Chinese Other A 2.32 0.06 <.0001 2.06 2.61 

Indian SE Asian 1.22 0.07 0.0032 1.07 1.39 

Indian Other A 1.21 0.05 0.0002 1.09 1.34 

SE Asian Other A 1.00 0.07 0.9456 0.87 1.14 

 

  



219 

Appendix Table 19: Odds ratio values for timeliness among immunised participants for the second dose 
adjusting for ethnicity 

Differences of Ethnic Grouping non Least Squares Means 

Ethnic 
Grouping 

Ethnic 
Grouping 

Odds Ratio 
Standard 

Error 
Pr > |z| Lower Upper 

Asian Non-Asian 2.46 0.02 <.0001 0.35 2.57 

Asian Māori 5.19 0.02625 <.0001 4.93 5.46 

Asian Other 1.92 0.05326 <.0001 1.73 2.13 

Asian Pacific 2.99 0.02908 <.0001 2.82 3.17 

Asian NZE 1.70 0.02580 <.0001 1.61 1.78 

Māori Other 0.37 0.04844 <.0001 0.34 0.41 

Māori Pacific 0.58 0.01885 <.0001 0.56 0.60 

Māori NZE 0.33 0.01324 <.0001 0.32 0.34 

Other Pacific 1.56 0.05003 <.0001 1.41 1.72 

Other NZE 0.88 0.04820 0.0103 0.80 0.97 

Pacific NZE 0.57 0.01822 <.0001 0.55 0.59 

Combined Non-Asian 1.67 0.05 <.0001 1.52 1.83 

Combined Sole Asian 0.62 0.05 <.0001 0.55 0.69 

Non-Asian Sole Asian 0.37 0.03 <.0001 0.35 0.39 

AsianNFD Chinese 0.48 0.09 <.0001 0.40 0.58 

AsianNFD Indian 0.75 0.09 0.0014 0.63 0.89 

AsianNFD SE Asian 0.87 0.11 0.1731 0.70 1.07 

AsianNFD Other A 0.94 0.09 0.5094 0.78 1.13 

Chinese Indian 1.56 0.06 <.0001 1.38 1.77 

Chinese SE Asian 1.80 0.09 <.0001 1.52 2.13 

Chinese Other A 1.96 0.07 <.0001 1.71 2.24 

Indian SE Asian 1.15 0.08 0.0769 0.98 1.35 

Indian Other A 1.25 0.06 0.0002 1.11 1.41 

SE Asian Other A 1.09 0.08 0.3213 0.92 1.28 
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Appendix Table 20: Odds ratio values for timeliness among immunised participants for the third dose 
adjusting for ethnicity 

Differences of Ethnic Grouping non Least Squares Means 

Ethnic 
Grouping 

Ethnic 
Grouping 

Odds Ratio 
Standard 

Error 
Pr > |z| Lower Upper 

Asian Non-Asian 2.75 0.02 2.64 2.87 <.0001 

Asian Māori 5.98 0.02384 <.0001 5.71 6.27 

Asian Other 1.77 0.04996 <.0001 1.61 1.96 

Asian Pacific 3.36 0.02634 <.0001 3.19 3.53 

Asian NZE 1.97 0.02307 <.0001 1.89 2.06 

Māori Other 0.30 0.04600 <.0001 0.27 0.32 

Māori Pacific 0.56 0.01771 <.0001 0.54 0.58 

Māori NZE 0.33 0.01234 <.0001 0.32 0.34 

Other Pacific 1.89 0.04734 <.0001 1.72 2.08 

Other NZE 1.11 0.04560 0.0194 1.02 1.22 

Pacific NZE 0.59 0.01665 <.0001 0.57 0.61 

Combined Non-Asian 1.78 0.04 <.0001 1.63 1.93 

Combined Sole Asian 0.58 0.05 <.0001 0.52 0.64 

Non-Asian Sole Asian 0.32 0.02 <.0001 0.31 0.34 

AsianNFD Chinese 0.54 0.08 <.0001 0.46 0.63 

AsianNFD Indian 0.73 0.08 0.0001 0.62 0.86 

AsianNFD SE Asian 0.79 0.10 0.0171 0.65 0.96 

AsianNFD Other A 0.89 0.08 0.1619 0.75 1.05 

Chinese Indian 1.36 0.05 <.0001 1.22 1.51 

Chinese SE Asian 1.47 0.08 <.0001 1.27 1.71 

Chinese Other A 1.65 0.06 <.0001 1.47 1.86 

Indian SE Asian 1.08 0.07 0.2756 0.94 1.25 

Indian Other A 1.21 0.06 0.0005 1.09 1.35 

SE Asian Other A 1.12 0.08 0.1451 0.96 1.30 

 

 

  



221 

Appendix Table 21: Odds ratio value for coverage of dose one adjusting for ethnicity and deprivation 

Differences of Ethnic Grouping non Least Squares Means 

Variable Variable Odds Ratio 
Standard 

Error 
Pr > |z| Lower Upper 

Asian Non-Asian 2.60 0.06 <.0001 2.31 2.92 

1 2 1.18 0.04 0.0001 1.08 1.29 

1 3 1.18 0.04 0.0001 1.08 1.28 

1 4 1.06 0.04 0.1620 0.98 1.15 

1 5 0.79 0.04 <.0001 0.72 0.85 

2 3 1.00 0.04 0.9418 0.92 1.08 

2 4 0.90 0.04 0.0073 0.83 0.97 

2 5 0.67 0.04 <.0001 0.62 0.72 

3 4 0.90 0.04 0.0065 0.83 0.97 

3 5 0.67 0.04 <.0001 0.62 0.72 

4 5 0.74 0.04 <.0001 0.69 0.80 

Asian Māori 2.39 0.07 <.0001 2.09 2.73 

Asian Other 1.59 0.14 0.0007 1.22 2.08 

Asian Pacific 1.07 0.09 0.4616 0.90 1.26 

Asian NZE 3.17 0.06 <.0001 2.80 3.59 

Māori Other 0.67 0.12 0.0011 0.52 0.85 

Māori Pacific 0.45 0.06 <.0001 0.39 0.51 

Māori NZE 1.33 0.03 <.0001 1.24 1.42 

Other Pacific 0.67 0.14 0.0030 0.51 0.87 

Other NZE 1.99 0.12 <.0001 1.57 2.53 

Pacific NZE 2.97 0.06 <.0001 2.63 3.36 

1 2 1.20 0.04 <.0001 1.10 1.31 

1 3 1.24 0.04 <.0001 1.14 1.35 

1 4 1.19 0.04 <.0001 1.10 1.30 

1 5 1.05 0.05 0.2700 0.96 1.15 

2 3 1.03 0.04 0.4267 0.95 1.12 

2 4 0.99 0.04 0.8377 0.92 1.07 

2 5 0.87 0.04 0.0018 0.80 0.95 

3 4 0.96 0.04 0.2907 0.89 1.04 

3 5 0.85 0.04 <.0001 0.78 0.92 

4 5 0.88 0.04 0.0013 0.81 0.95 

Combined Non-Asian 1.38 0.10 0.0023 1.12 1.69 

Combined Sole Asian 0.43 0.13 <.0001 0.34 0.55 

Non-Asian Sole Asian 0.31 0.07 <.0001 0.27 0.36 

1 2 1.18 0.04 0.0001 1.08 1.29 

1 3 1.18 0.04 0.0001 1.08 1.28 

1 4 1.06 0.04 0.1650 0.98 1.15 

1 5 0.79 0.04 <.0001 0.72 0.85 

2 3 1.00 0.04 0.9586 0.92 1.08 

2 4 0.90 0.04 0.0071 0.83 0.97 

2 5 0.67 0.04 <.0001 0.62 0.72 

3 4 0.90 0.04 0.0059 0.83 0.97 

3 5 0.67 0.04 <.0001 0.62 0.72 
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Differences of Ethnic Grouping non Least Squares Means 

Variable Variable Odds Ratio 
Standard 

Error 
Pr > |z| Lower Upper 

4 5 0.74 0.04 <.0001 0.69 0.80 

AsianNFD Chinese 0.44 0.22 0.0002 0.28 0.68 

AsianNFD Indian 0.56 0.21 0.0057 0.37 0.85 

AsianNFD SE Asian 0.71 0.25 0.1799 0.43 1.17 

AsianNFD Other A 0.76 0.22 0.2105 0.50 1.17 

Chinese Indian 1.27 0.17 0.1466 0.92 1.77 

Chinese SE Asian 1.62 0.22 0.0262 1.06 2.48 

Chinese Other A 1.73 0.17 0.0015 1.24 2.43 

Indian SE Asian 1.27 0.20 0.2384 0.85 1.90 

Indian Other A 1.36 0.16 0.0521 1.00 1.86 

SE Asian Other A 1.07 0.21 0.7508 0.71 1.62 

1 2 1.06 0.20 0.7852 0.71 1.56 

1 3 0.95 0.19 0.7921 0.65 1.39 

1 4 0.71 0.20 0.0970 0.48 1.06 

1 5 1.14 0.19 0.4854 0.79 1.64 

2 3 0.90 0.19 0.5770 0.62 1.30 

2 4 0.68 0.20 0.0474 0.46 1.00 

2 5 1.08 0.18 0.6738 0.76 1.54 

3 4 0.75 0.19 0.1370 0.52 1.09 

3 5 1.20 0.17 0.2967 0.85 1.69 

4 5 1.59 0.18 0.0097 1.12 2.27 
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Appendix Table 22: Odds ratio value for coverage of dose two adjusting for ethnicity and deprivation 

Differences of Ethnic Grouping non Least Squares Means 

Variable Variable Odds Ratio 
Standard 

Error 
Pr > |z| Lower Upper 

Asian Non-Asian 1.06 0.03 0.0693 1.00 1.13 

1 2 1.07 0.04 0.05 1.00 1.15 

1 3 1.10 0.03 0.05 1.03 1.18 

1 4 1.01 0.03 0.05 0.95 1.08 

1 5 0.98 0.03 0.05 0.92 1.04 

2 3 1.03 0.03 0.05 0.96 1.10 

2 4 0.94 0.03 0.05 0.89 1.01 

2 5 0.91 0.03 0.05 0.86 0.97 

3 4 0.92 0.03 0.05 0.86 0.98 

3 5 0.89 0.03 0.05 0.84 0.94 

4 5 0.97 0.03 0.05 0.91 1.02 

Asian Māori 0.97 0.04 0.3952 0.89 1.04 

Asian Other 1.33 0.08 0.0002 1.15 1.55 

Asian Pacific 0.89 0.05 0.0105 0.81 0.97 

Asian NZE 1.14 0.04 0.0001 1.07 1.23 

Māori Other 1.38 0.07 <.0001 1.19 1.59 

Māori Pacific 0.92 0.04 0.0268 0.85 0.99 

Māori NZE 1.18 0.03 <.0001 1.12 1.25 

Other Pacific 0.67 0.08 <.0001 0.57 0.77 

Other NZE 0.86 0.07 0.0318 0.75 0.99 

Pacific NZE 1.29 0.04 <.0001 1.20 1.39 

1 2 1.08 0.04 0.0252 1.01 1.16 

1 3 1.13 0.03 0.0003 1.06 1.21 

1 4 1.06 0.03 0.0695 1.00 1.14 

1 5 1.09 0.03 0.0117 1.02 1.17 

2 3 1.04 0.03 0.1962 0.98 1.12 

2 4 0.98 0.03 0.5876 0.92 1.05 

2 5 1.01 0.03 0.8152 0.94 1.08 

3 4 0.94 0.03 0.0500 0.88 0.99 

3 5 0.97 0.03 0.2618 0.91 1.03 

4 5 1.03 0.03 0.3884 0.97 1.09 

Combined Non-Asian 0.97 0.07 0.6820 0.84 1.12 

Combined Sole Asian 0.90 0.08 0.1693 0.77 1.05 

Non-Asian Sole Asian 0.92 0.04 0.0277 0.86 0.99 

1 2 1.07 0.04 0.0489 1.00 1.15 

1 3 1.10 0.03 0.0036 1.03 1.18 

1 4 1.01 0.03 0.7035 0.95 1.08 

1 5 0.98 0.03 0.5280 0.92 1.04 

2 3 1.03 0.03 0.3901 0.96 1.10 

2 4 0.94 0.03 0.0835 0.89 1.01 

2 5 0.91 0.03 0.0047 0.86 0.97 

3 4 0.92 0.03 0.0060 0.86 0.98 

3 5 0.89 0.03 <.0001 0.84 0.94 
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Differences of Ethnic Grouping non Least Squares Means 

Variable Variable Odds Ratio 
Standard 

Error 
Pr > |z| Lower Upper 

4 5 0.97 0.03 0.2629 0.91 1.02 

AsianNFD Chinese 0.55 0.13 <.0001 0.43 0.71 

AsianNFD Indian 0.83 0.12 0.1234 0.66 1.05 

AsianNFD SE Asian 0.89 0.14 0.4212 0.67 1.18 

AsianNFD Other A 0.87 0.13 0.2597 0.67 1.11 

Chinese Indian 1.50 0.09 <.0001 1.27 1.77 

Chinese SE Asian 1.61 0.12 <.0001 1.28 2.02 

Chinese Other A 1.56 0.09 <.0001 1.30 1.88 

Indian SE Asian 1.07 0.11 0.5139 0.87 1.32 

Indian Other A 1.04 0.08 0.6213 0.88 1.23 

SE Asian Other A 0.97 0.12 0.8067 0.78 1.22 

1 2 1.17 0.11 0.1575 0.94 1.46 

1 3 1.19 0.11 0.1041 0.96 1.47 

1 4 0.94 0.11 0.5446 0.76 1.16 

1 5 1.36 0.10 0.0028 1.11 1.67 

2 3 1.02 0.10 0.8786 0.83 1.24 

2 4 0.80 0.10 0.0295 0.65 0.98 

2 5 1.16 0.10 0.1179 0.96 1.41 

3 4 0.79 0.10 0.0134 0.65 0.95 

3 5 1.15 0.09 0.1313 0.96 1.37 

4 5 1.46 0.09 <.0001 1.22 1.75 
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Appendix Table 23: Odds ratio value for coverage of dose three adjusting for ethnicity and deprivation 

Differences of Ethnic Grouping non Least Squares Means 

Variable Variable Odds Ratio 
Standard 

Error 
Pr > |z| Lower Upper 

Asian Non-Asian 0.93 0.03 0.88 0.98 0.0042 

1 2 1.00 0.03 0.90 0.95 1.06 

1 3 1.04 0.03 0.14 0.99 1.10 

1 4 0.95 0.03 0.05 0.90 1.00 

1 5 1.01 0.03 0.82 0.95 1.06 

2 3 1.04 0.03 0.18 0.98 1.10 

2 4 0.94 0.03 0.04 0.89 1.00 

2 5 1.00 0.03 0.93 0.95 1.06 

3 4 0.91 0.03 0.00 0.86 0.96 

3 5 0.96 0.03 0.15 0.92 1.01 

4 5 1.06 0.02 0.01 1.01 1.12 

Asian Māori 0.90 0.03 0.0018 0.85 0.96 

Asian Other 1.38 0.06 <.0001 1.22 1.56 

Asian Pacific 0.90 0.04 0.0083 0.84 0.97 

Asian NZE 0.94 0.03 0.0267 0.89 0.99 

Māori Other 1.53 0.06 <.0001 1.36 1.72 

Māori Pacific 1.00 0.03 0.9833 0.94 1.06 

Māori NZE 1.04 0.02 0.1087 0.99 1.09 

Other Pacific 0.65 0.06 <.0001 0.58 0.74 

Other NZE 0.68 0.06 <.0001 0.61 0.76 

Pacific NZE 1.04 0.03 0.2349 0.98 1.10 

1 2 1.01 0.03 0.8451 0.95 1.07 

1 3 1.05 0.03 0.1013 0.99 1.11 

1 4 0.95 0.03 0.1007 0.90 1.01 

1 5 1.03 0.03 0.3777 0.97 1.09 

2 3 1.04 0.03 0.1544 0.98 1.10 

2 4 0.95 0.03 0.0659 0.90 1.00 

2 5 1.02 0.03 0.4956 0.96 1.08 

3 4 0.91 0.03 0.0005 0.86 0.96 

3 5 0.98 0.03 0.4206 0.93 1.03 

4 5 1.08 0.03 0.0045 1.02 1.13 

Combined Non-Asian 0.92 0.06 0.1762 0.82 1.04 

Combined Sole Asian 0.99 0.07 0.9187 0.87 1.13 

Non-Asian Sole Asian 1.08 0.03 0.0097 1.02 1.14 

1 2 1.00 0.03 0.9030 0.95 1.06 

1 3 1.04 0.03 0.1363 0.99 1.10 

1 4 0.95 0.03 0.0500 0.90 1.00 

1 5 1.01 0.03 0.8240 0.95 1.06 

2 3 1.04 0.03 0.1777 0.98 1.10 

2 4 0.94 0.03 0.0387 0.89 1.00 

2 5 1.00 0.03 0.9330 0.95 1.06 

3 4 0.91 0.03 0.0003 0.86 0.96 

3 5 0.96 0.03 0.1485 0.92 1.01 
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Differences of Ethnic Grouping non Least Squares Means 

Variable Variable Odds Ratio 
Standard 

Error 
Pr > |z| Lower Upper 

4 5 1.06 0.02 0.0139 1.01 1.12 

AsianNFD Chinese 0.63 0.10 <.0001 0.51 0.77 

AsianNFD Indian 0.82 0.10 0.0431 0.67 0.99 

AsianNFD SE Asian 0.88 0.12 0.2823 0.70 1.11 

AsianNFD Other A 0.92 0.11 0.4414 0.75 1.13 

Chinese Indian 1.30 0.07 0.0001 1.14 1.48 

Chinese SE Asian 1.40 0.09 0.0004 1.16 1.68 

Chinese Other A 1.46 0.07 <.0001 1.27 1.69 

Indian SE Asian 1.08 0.09 0.4081 0.90 1.28 

Indian Other A 1.13 0.07 0.0779 0.99 1.29 

SE Asian Other A 1.05 0.09 0.6156 0.87 1.26 

1 2 1.00 0.09 0.9618 0.85 1.19 

1 3 1.01 0.08 0.8953 0.86 1.19 

1 4 0.83 0.08 0.0305 0.71 0.98 

1 5 1.07 0.08 0.3777 0.92 1.26 

2 3 1.01 0.08 0.9343 0.86 1.18 

2 4 0.83 0.08 0.0246 0.70 0.98 

2 5 1.07 0.08 0.3974 0.91 1.25 

3 4 0.82 0.08 0.0135 0.71 0.96 

3 5 1.06 0.08 0.4163 0.92 1.23 

4 5 1.29 0.08 0.0007 1.11 1.50 

 

  



227 

Appendix Table 24: Odds ratio values for timeliness among whole population for dose one adjusting for 
ethnicity and deprivation 

Differences of Ethnic Grouping non Least Squares Means 

Variable Variable Odds Ratio 
Standard 

Error 
Pr > |z| Lower Upper 

Asian Non-Asian 1.90 0.02 1.83 1.97 <.0001 

1 2 1.07 0.02 0.0010 1.03 1.11 

1 3 1.19 0.02 <.0001 1.14 1.23 

1 4 1.30 0.02 <.0001 1.26 1.35 

1 5 1.68 0.02 <.0001 1.62 1.73 

2 3 1.11 0.02 <.0001 1.07 1.15 

2 4 1.22 0.02 <.0001 1.18 1.27 

2 5 1.57 0.02 <.0001 1.52 1.63 

3 4 1.10 0.02 <.0001 1.06 1.13 

3 5 1.41 0.02 <.0001 1.37 1.46 

4 5 1.29 0.01 <.0001 1.25 1.32 

Asian Māori 3.02 0.02 <.0001 2.89 3.15 

Asian Other 1.86 0.05 <.0001 1.70 2.03 

Asian Pacific 1.91 0.03 <.0001 1.81 2.01 

Asian NZE 1.62 0.02 <.0001 1.56 1.69 

Māori Other 0.62 0.04 <.0001 0.57 0.67 

Māori Pacific 0.63 0.02 <.0001 0.61 0.65 

Māori NZE 0.54 0.01 <.0001 0.52 0.55 

Other Pacific 1.03 0.04 0.5507 0.94 1.12 

Other NZE 0.87 0.04 0.0011 0.81 0.95 

Pacific NZE 0.85 0.02 <.0001 0.82 0.88 

1 2 1.03 0.02 0.1160 0.99 1.07 

1 3 1.10 0.02 <.0001 1.06 1.14 

1 4 1.13 0.02 <.0001 1.09 1.17 

1 5 1.31 0.02 <.0001 1.26 1.36 

2 3 1.06 0.02 0.0012 1.02 1.10 

2 4 1.10 0.02 <.0001 1.06 1.14 

2 5 1.27 0.02 <.0001 1.23 1.32 

3 4 1.03 0.02 0.0621 1.00 1.07 

3 5 1.19 0.02 <.0001 1.16 1.23 

4 5 1.16 0.02 <.0001 1.12 1.19 

Combined Non-Asian 1.39 0.04 <.0001 1.28 1.51 

Combined Sole Asian 0.68 0.05 <.0001 0.62 0.74 

Non-Asian Sole Asian 0.49 0.02 <.0001 0.47 0.51 

1 2 1.07 0.02 0.0010 1.03 1.11 

1 3 1.19 0.02 <.0001 1.15 1.23 

1 4 1.30 0.02 <.0001 1.26 1.35 

1 5 1.68 0.02 <.0001 1.62 1.73 

2 3 1.11 0.02 <.0001 1.07 1.16 

2 4 1.22 0.02 <.0001 1.18 1.27 

2 5 1.57 0.02 <.0001 1.52 1.63 

3 4 1.10 0.02 <.0001 1.06 1.13 

3 5 1.41 0.02 <.0001 1.37 1.46 
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Differences of Ethnic Grouping non Least Squares Means 

Variable Variable Odds Ratio 
Standard 

Error 
Pr > |z| Lower Upper 

4 5 1.29 0.01 <.0001 1.25 1.32 

AsianNFD Chinese 0.39 0.08 <.0001 0.34 0.46 

AsianNFD Indian 0.71 0.07 <.0001 0.61 0.81 

AsianNFD SE Asian 0.87 0.09 0.1168 0.74 1.03 

AsianNFD Other A 0.88 0.08 0.0895 0.76 1.02 

Chinese Indian 1.80 0.05 <.0001 1.62 2.01 

Chinese SE Asian 2.23 0.07 <.0001 1.94 2.57 

Chinese Other A 2.24 0.06 <.0001 2.00 2.52 

Indian SE Asian 1.24 0.06 0.0009 1.09 1.41 

Indian Other A 1.25 0.05 <.0001 1.13 1.38 

SE Asian Other A 1.01 0.07 0.9348 0.88 1.15 

1 2 1.05 0.07 0.4786 0.92 1.20 

1 3 1.04 0.07 0.5254 0.92 1.18 

1 4 0.94 0.06 0.3350 0.83 1.07 

1 5 1.25 0.06 0.0003 1.11 1.42 

2 3 0.99 0.06 0.9126 0.88 1.12 

2 4 0.90 0.06 0.0780 0.79 1.01 

2 5 1.19 0.06 0.0035 1.06 1.35 

3 4 0.90 0.06 0.0792 0.80 1.01 

3 5 1.20 0.06 0.0012 1.08 1.35 

4 5 1.33 0.06 <.0001 1.20 1.49 
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Appendix Table 25: Odds ratio values for timeliness of dose two among whole population adjusting for 
ethnicity and deprivation 

Differences of Ethnic Grouping non Least Squares Means 

Variable Variable Odds Ratio 
Standard 

Error 
Pr > |z| Lower Upper 

Asian Non-Asian 2.00 0.02 <.0001 1.92 2.08 

1 2 1.11 0.02 <.0001 1.07 1.15 

1 3 1.27 0.02 <.0001 1.23 1.32 

1 4 1.49 0.02 <.0001 1.43 1.54 

1 5 1.98 0.02 <.0001 1.91 2.04 

2 3 1.15 0.02 <.0001 1.11 1.19 

2 4 1.34 0.02 <.0001 1.29 1.39 

2 5 1.78 0.02 <.0001 1.72 1.84 

3 4 1.17 0.02 <.0001 1.13 1.21 

3 5 1.55 0.02 <.0001 1.51 1.60 

4 5 1.33 0.01 <.0001 1.29 1.37 

Asian Māori 3.59 0.02 <.0001 3.43 3.75 

Asian Other 1.73 0.05 <.0001 1.58 1.89 

Asian Pacific 2.09 0.03 <.0001 1.98 2.19 

Asian NZE 1.58 0.02 <.0001 1.51 1.65 

Māori Other 0.48 0.04 <.0001 0.44 0.52 

Māori Pacific 0.58 0.02 <.0001 0.56 0.60 

Māori NZE 0.44 0.01 <.0001 0.43 0.45 

Other Pacific 1.21 0.04 <.0001 1.11 1.32 

Other NZE 0.91 0.04 0.0316 0.84 0.99 

Pacific NZE 0.76 0.02 <.0001 0.73 0.78 

1 2 1.06 0.02 0.0039 1.02 1.10 

1 3 1.14 0.02 <.0001 1.10 1.18 

1 4 1.22 0.02 <.0001 1.18 1.27 

1 5 1.41 0.02 <.0001 1.36 1.46 

2 3 1.08 0.02 <.0001 1.04 1.12 

2 4 1.15 0.02 <.0001 1.11 1.20 

2 5 1.33 0.02 <.0001 1.28 1.38 

3 4 1.07 0.02 <.0001 1.04 1.11 

3 5 1.23 0.02 <.0001 1.19 1.27 

4 5 1.15 0.02 <.0001 1.12 1.18 

Combined Non-Asian 1.46 0.04 <.0001 1.34 1.58 

Combined Sole Asian 0.68 0.05 <.0001 0.62 0.74 

Non-Asian Sole Asian 0.46 0.02 <.0001 0.44 0.48 

1 2 1.11 0.02 <.0001 1.07 1.15 

1 3 1.27 0.02 <.0001 1.23 1.32 

1 4 1.49 0.02 <.0001 1.43 1.54 

1 5 1.98 0.02 <.0001 1.91 2.05 

2 3 1.15 0.02 <.0001 1.11 1.19 

2 4 1.34 0.02 <.0001 1.29 1.39 

2 5 1.78 0.02 <.0001 1.73 1.84 

3 4 1.17 0.02 <.0001 1.13 1.20 

3 5 1.55 0.02 <.0001 1.51 1.60 
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Differences of Ethnic Grouping non Least Squares Means 

Variable Variable Odds Ratio 
Standard 

Error 
Pr > |z| Lower Upper 

4 5 1.33 0.01 <.0001 1.30 1.37 

AsianNFD Chinese 0.50 0.08 <.0001 0.43 0.58 

AsianNFD Indian 0.76 0.08 0.0003 0.66 0.88 

AsianNFD SE Asian 0.86 0.09 0.1041 0.73 1.03 

AsianNFD Other A 0.91 0.08 0.2494 0.78 1.07 

Chinese Indian 1.53 0.05 <.0001 1.38 1.70 

Chinese SE Asian 1.74 0.07 <.0001 1.51 2.00 

Chinese Other A 1.84 0.06 <.0001 1.64 2.06 

Indian SE Asian 1.14 0.07 0.0519 1.00 1.30 

Indian Other A 1.20 0.05 0.0004 1.09 1.33 

SE Asian Other A 1.06 0.07 0.4411 0.92 1.21 

1 2 1.07 0.07 0.3089 0.94 1.23 

1 3 1.06 0.07 0.3519 0.93 1.21 

1 4 0.98 0.06 0.7645 0.86 1.11 

1 5 1.28 0.06 0.0001 1.13 1.45 

2 3 0.99 0.06 0.8913 0.87 1.12 

2 4 0.91 0.06 0.1561 0.81 1.03 

2 5 1.19 0.06 0.0041 1.06 1.35 

3 4 0.92 0.06 0.1745 0.82 1.04 

3 5 1.20 0.06 0.0013 1.07 1.35 

4 5 1.30 0.06 <.0001 1.17 1.46 
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Appendix Table 26: Odds ratio values for timeliness of dose three among whole population adjusting for 
ethnicity and deprivation 

Differences of Ethnic Grouping non Least Squares Means 

Variable Variable Odds Ratio 
Standard 

Error 
Pr > |z| Lower Upper 

Asian Non-Asian 2.10 0.02 2.03 2.17 <.0001 

1 2 1.11 0.02 <.0001 1.07 1.15 

1 3 1.25 0.02 <.0001 1.21 1.29 

1 4 1.45 0.02 <.0001 1.40 1.49 

1 5 1.98 0.02 <.0001 1.92 2.04 

2 3 1.12 0.02 <.0001 1.09 1.16 

2 4 1.30 0.02 <.0001 1.26 1.35 

2 5 1.79 0.02 <.0001 1.73 1.84 

3 4 1.16 0.02 <.0001 1.12 1.19 

3 5 1.59 0.01 <.0001 1.54 1.63 

4 5 1.37 0.01 <.0001 1.33 1.41 

Asian Māori 3.92 0.02 <.0001 3.76 4.08 

Asian Other 1.65 0.04 <.0001 1.52 1.79 

Asian Pacific 2.25 0.02 <.0001 2.15 2.35 

Asian NZE 1.66 0.02 <.0001 1.60 1.73 

Māori Other 0.42 0.04 <.0001 0.39 0.45 

Māori Pacific 0.57 0.02 <.0001 0.56 0.59 

Māori NZE 0.42 0.01 <.0001 0.41 0.44 

Other Pacific 1.36 0.04 <.0001 1.26 1.48 

Other NZE 1.01 0.04 0.8189 0.94 1.09 

Pacific NZE 0.74 0.02 <.0001 0.72 0.76 

1 2 1.06 0.02 0.0010 1.02 1.10 

1 3 1.12 0.02 <.0001 1.08 1.16 

1 4 1.19 0.02 <.0001 1.15 1.23 

1 5 1.40 0.02 <.0001 1.35 1.45 

2 3 1.05 0.02 0.0018 1.02 1.09 

2 4 1.12 0.02 <.0001 1.09 1.16 

2 5 1.32 0.02 <.0001 1.28 1.36 

3 4 1.06 0.02 <.0001 1.03 1.10 

3 5 1.25 0.02 <.0001 1.21 1.29 

4 5 1.18 0.01 <.0001 1.14 1.21 

Combined Non-Asian 1.52 0.04 <.0001 1.42 1.64 

Combined Sole Asian 0.67 0.04 <.0001 0.62 0.73 

Non-Asian Sole Asian 0.44 0.02 <.0001 0.42 0.46 

1 2 1.11 0.02 <.0001 1.07 1.15 

1 3 1.25 0.02 <.0001 1.21 1.29 

1 4 1.45 0.02 <.0001 1.40 1.49 

1 5 1.98 0.02 <.0001 1.92 2.04 

2 3 1.13 0.02 <.0001 1.09 1.16 

2 4 1.30 0.02 <.0001 1.26 1.34 

2 5 1.79 0.02 <.0001 1.73 1.84 

3 4 1.16 0.02 <.0001 1.12 1.19 

3 5 1.59 0.01 <.0001 1.54 1.63 
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Differences of Ethnic Grouping non Least Squares Means 

Variable Variable Odds Ratio 
Standard 

Error 
Pr > |z| Lower Upper 

4 5 1.37 0.01 <.0001 1.34 1.41 

AsianNFD Chinese 0.56 0.07 <.0001 0.49 0.64 

AsianNFD Indian 0.74 0.07 <.0001 0.65 0.85 

AsianNFD SE Asian 0.81 0.08 0.0090 0.69 0.95 

AsianNFD Other A 0.90 0.07 0.1205 0.78 1.03 

Chinese Indian 1.32 0.05 <.0001 1.21 1.45 

Chinese SE Asian 1.45 0.06 <.0001 1.28 1.64 

Chinese Other A 1.60 0.05 <.0001 1.45 1.76 

Indian SE Asian 1.09 0.06 0.1380 0.97 1.23 

Indian Other A 1.21 0.05 <.0001 1.10 1.32 

SE Asian Other A 1.11 0.06 0.1158 0.98 1.25 

1 2 1.01 0.06 0.8166 0.90 1.14 

1 3 1.01 0.06 0.8231 0.91 1.13 

1 4 0.97 0.06 0.6269 0.87 1.09 

1 5 1.17 0.06 0.0053 1.05 1.30 

2 3 1.00 0.06 0.9845 0.90 1.11 

2 4 0.96 0.05 0.4563 0.86 1.07 

2 5 1.15 0.05 0.0096 1.03 1.28 

3 4 0.96 0.05 0.4414 0.87 1.06 

3 5 1.15 0.05 0.0055 1.04 1.27 

4 5 1.20 0.05 0.0002 1.09 1.32 
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Appendix Table 27: Odds ratio values for timeliness among immunised participants for the first dose 
adjusting for ethnicity and deprivation 

Differences of Ethnic Grouping non Least Squares Means 

Variable Variable Odds Ratio 
Standard 

Error 
Pr > |z| Lower Upper 

Asian Non-Asian 1.82 0.02 1.76 1.88 <.0001 

1 2 1.04 0.02 0.0400 1.00 1.09 

1 3 1.18 0.02 <.0001 1.14 1.23 

1 4 1.34 0.02 <.0001 1.29 1.39 

1 5 1.82 0.02 <.0001 1.76 1.88 

2 3 1.13 0.02 <.0001 1.09 1.18 

2 4 1.28 0.02 <.0001 1.23 1.33 

2 5 1.74 0.02 <.0001 1.68 1.80 

3 4 1.13 0.02 <.0001 1.09 1.17 

3 5 1.54 0.02 <.0001 1.49 1.59 

4 5 1.36 0.02 <.0001 1.32 1.40 

Asian Māori 3.01 0.02 <.0001 2.87 3.15 

Asian Other 1.87 0.05 <.0001 1.70 2.04 

Asian Pacific 1.96 0.03 <.0001 1.86 2.07 

Asian NZE 1.45 0.02 <.0001 1.39 1.52 

Māori Other 0.62 0.04 <.0001 0.57 0.67 

Māori Pacific 0.65 0.02 <.0001 0.63 0.68 

Māori NZE 0.48 0.01 <.0001 0.47 0.50 

Other Pacific 1.05 0.04 0.2493 0.96 1.15 

Other NZE 0.78 0.04 <.0001 0.72 0.85 

Pacific NZE 0.74 0.02 <.0001 0.71 0.77 

1 2 1.00 0.02 0.9919 0.96 1.04 

1 3 1.07 0.02 0.0010 1.03 1.11 

1 4 1.12 0.02 <.0001 1.07 1.16 

1 5 1.32 0.02 <.0001 1.27 1.38 

2 3 1.07 0.02 0.0011 1.03 1.11 

2 4 1.12 0.02 <.0001 1.07 1.16 

2 5 1.32 0.02 <.0001 1.28 1.37 

3 4 1.04 0.02 0.0151 1.01 1.08 

3 5 1.24 0.02 <.0001 1.20 1.28 

4 5 1.19 0.02 <.0001 1.15 1.22 

Combined Non-Asian 1.38 0.04 <.0001 1.26 1.50 

Combined Sole Asian 0.72 0.05 <.0001 0.65 0.79 

Non-Asian Sole Asian 0.52 0.02 <.0001 0.50 0.55 

1 2 1.04 0.02 0.0403 1.00 1.09 

1 3 1.18 0.02 <.0001 1.14 1.23 

1 4 1.34 0.02 <.0001 1.29 1.39 

1 5 1.82 0.02 <.0001 1.76 1.88 

2 3 1.13 0.02 <.0001 1.09 1.18 

2 4 1.28 0.02 <.0001 1.23 1.33 

2 5 1.74 0.02 <.0001 1.68 1.80 

3 4 1.13 0.02 <.0001 1.09 1.17 

3 5 1.54 0.02 <.0001 1.49 1.59 
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Differences of Ethnic Grouping non Least Squares Means 

Variable Variable Odds Ratio 
Standard 

Error 
Pr > |z| Lower Upper 

4 5 1.36 0.02 <.0001 1.32 1.40 

AsianNFD Chinese 0.39 0.08 <.0001 0.33 0.46 

AsianNFD Indian 0.73 0.08 <.0001 0.63 0.84 

AsianNFD SE Asian 0.89 0.09 0.2108 0.75 1.07 

AsianNFD Other A 0.89 0.08 0.1599 0.76 1.05 

Chinese Indian 1.85 0.06 <.0001 1.66 2.07 

Chinese SE Asian 2.28 0.07 <.0001 1.97 2.64 

Chinese Other A 2.28 0.06 <.0001 2.03 2.57 

Indian SE Asian 1.23 0.07 0.0019 1.08 1.40 

Indian Other A 1.23 0.05 <.0001 1.11 1.37 

SE Asian Other A 1.00 0.07 0.9955 0.87 1.15 

1 2 1.05 0.07 0.5148 0.91 1.21 

1 3 1.05 0.07 0.4681 0.92 1.20 

1 4 0.96 0.07 0.5858 0.85 1.10 

1 5 1.26 0.07 0.0004 1.11 1.43 

2 3 1.00 0.07 0.9656 0.88 1.14 

2 4 0.92 0.07 0.2028 0.81 1.05 

2 5 1.20 0.06 0.0036 1.06 1.36 

3 4 0.92 0.06 0.1601 0.81 1.03 

3 5 1.20 0.06 0.0021 1.07 1.35 

4 5 1.31 0.06 <.0001 1.17 1.46 
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Appendix Table 28: Odds ratio values for timeliness among immunised participants for the second dose 
adjusting for ethnicity and deprivation 

Differences of Ethnic Grouping non Least Squares Means 

Variable Variable Odds Ratio 
Standard 

Error 
Pr > |z| Lower Upper 

Asian Non-Asian 2.40 0.02 <.0001 2.29 2.52 

1 2 1.12 0.02 <.0001 1.07 1.17 

1 3 1.32 0.02 <.0001 1.26 1.37 

1 4 1.63 0.02 <.0001 1.56 1.69 

1 5 2.28 0.02 <.0001 2.19 2.36 

2 3 1.18 0.02 <.0001 1.13 1.23 

2 4 1.46 0.02 <.0001 1.40 1.52 

2 5 2.04 0.02 <.0001 1.97 2.12 

3 4 1.24 0.02 <.0001 1.19 1.28 

3 5 1.73 0.02 <.0001 1.67 1.79 

4 5 1.40 0.02 <.0001 1.36 1.44 

Asian Māori 4.76 0.03 <.0001 4.52 5.02 

Asian Other 1.88 0.05 <.0001 1.70 2.09 

Asian Pacific 2.64 0.03 <.0001 2.49 2.80 

Asian NZE 1.76 0.03 <.0001 1.67 1.85 

Māori Other 0.40 0.05 <.0001 0.36 0.43 

Māori Pacific 0.55 0.02 <.0001 0.53 0.58 

Māori NZE 0.37 0.01 <.0001 0.36 0.38 

Other Pacific 1.40 0.05 <.0001 1.27 1.55 

Other NZE 0.94 0.05 0.1720 0.85 1.03 

Pacific NZE 0.67 0.02 <.0001 0.64 0.69 

1 2 1.05 0.02 0.0339 1.00 1.10 

1 3 1.14 0.02 <.0001 1.09 1.19 

1 4 1.27 0.02 <.0001 1.22 1.32 

1 5 1.47 0.02 <.0001 1.42 1.53 

2 3 1.09 0.02 0.0001 1.04 1.13 

2 4 1.21 0.02 <.0001 1.16 1.26 

2 5 1.40 0.02 <.0001 1.35 1.46 

3 4 1.11 0.02 <.0001 1.07 1.15 

3 5 1.29 0.02 <.0001 1.25 1.34 

4 5 1.16 0.02 <.0001 1.13 1.20 

Combined Non-Asian 1.62 0.05 <.0001 1.47 1.78 

Combined Sole Asian 0.61 0.05 <.0001 0.55 0.68 

Non-Asian Sole Asian 0.38 0.03 <.0001 0.36 0.40 

1 2 1.12 0.02 <.0001 1.07 1.17 

1 3 1.32 0.02 <.0001 1.26 1.37 

1 4 1.63 0.02 <.0001 1.56 1.69 

1 5 2.28 0.02 <.0001 2.20 2.36 

2 3 1.18 0.02 <.0001 1.13 1.23 

2 4 1.46 0.02 <.0001 1.40 1.52 

2 5 2.04 0.02 <.0001 1.97 2.12 

3 4 1.24 0.02 <.0001 1.19 1.28 

3 5 1.73 0.02 <.0001 1.67 1.79 
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Differences of Ethnic Grouping non Least Squares Means 

Variable Variable Odds Ratio 
Standard 

Error 
Pr > |z| Lower Upper 

4 5 1.40 0.02 <.0001 1.36 1.44 

AsianNFD Chinese 0.49 0.09 <.0001 0.41 0.59 

AsianNFD Indian 0.74 0.09 0.0007 0.62 0.88 

AsianNFD SE Asian 0.86 0.11 0.1558 0.70 1.06 

AsianNFD Other A 0.94 0.09 0.5121 0.78 1.13 

Chinese Indian 1.51 0.06 <.0001 1.33 1.72 

Chinese SE Asian 1.76 0.09 <.0001 1.49 2.08 

Chinese Other A 1.93 0.07 <.0001 1.68 2.20 

Indian SE Asian 1.16 0.08 0.0585 0.99 1.36 

Indian Other A 1.27 0.06 <.0001 1.13 1.44 

SE Asian Other A 1.09 0.08 0.2859 0.93 1.29 

1 2 1.03 0.08 0.7586 0.87 1.20 

1 3 1.00 0.08 0.9699 0.86 1.17 

1 4 1.00 0.08 0.9642 0.86 1.17 

1 5 1.22 0.08 0.0079 1.05 1.42 

2 3 0.98 0.08 0.7734 0.84 1.14 

2 4 0.98 0.08 0.7718 0.84 1.13 

2 5 1.19 0.07 0.0175 1.03 1.38 

3 4 1.00 0.07 0.9947 0.87 1.15 

3 5 1.22 0.07 0.0044 1.06 1.40 

4 5 1.22 0.07 0.0030 1.07 1.39 
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Appendix Table 29: Odds ratio values for timeliness among immunised participants for the third dose 
adjusting for ethnicity and deprivation 

Differences of Ethnic Grouping non Least Squares Means 

Variable Variable Odds Ratio 
Standard 

Error 
Pr > |z| Lower Upper 

Asian Non-Asian 2.70 0.02 <.0001 2.59 2.82 

1 2 1.14 0.02 <.0001 1.10 1.18 

1 3 1.30 0.02 <.0001 1.25 1.35 

1 4 1.60 0.02 <.0001 1.54 1.65 

1 5 2.25 0.02 <.0001 2.18 2.33 

2 3 1.14 0.02 <.0001 1.10 1.19 

2 4 1.40 0.02 <.0001 1.35 1.45 

2 5 1.98 0.02 <.0001 1.91 2.05 

3 4 1.23 0.02 <.0001 1.19 1.27 

3 5 1.73 0.02 <.0001 1.68 1.79 

4 5 1.41 0.01 <.0001 1.37 1.45 

Asian Māori 5.50 0.02 <.0001 5.25 5.76 

Asian Other 1.74 0.05 <.0001 1.58 1.92 

Asian Pacific 2.96 0.03 <.0001 2.81 3.12 

Asian NZE 2.05 0.02 <.0001 1.96 2.15 

Māori Other 0.32 0.05 <.0001 0.29 0.35 

Māori Pacific 0.54 0.02 <.0001 0.52 0.56 

Māori NZE 0.37 0.01 <.0001 0.36 0.38 

Other Pacific 1.70 0.05 <.0001 1.55 1.87 

Other NZE 1.18 0.05 0.0003 1.08 1.29 

Pacific NZE 0.69 0.02 <.0001 0.67 0.72 

1 2 1.08 0.02 0.0003 1.03 1.12 

1 3 1.14 0.02 <.0001 1.09 1.18 

1 4 1.26 0.02 <.0001 1.21 1.31 

1 5 1.49 0.02 <.0001 1.44 1.54 

2 3 1.06 0.02 0.0040 1.02 1.10 

2 4 1.17 0.02 <.0001 1.13 1.21 

2 5 1.38 0.02 <.0001 1.34 1.43 

3 4 1.11 0.02 <.0001 1.07 1.15 

3 5 1.31 0.02 <.0001 1.27 1.35 

4 5 1.18 0.02 <.0001 1.15 1.22 

Combined Non-Asian 1.73 0.04 <.0001 1.59 1.88 

Combined Sole Asian 0.57 0.05 <.0001 0.52 0.63 

Non-Asian Sole Asian 0.33 0.02 <.0001 0.31 0.35 

1 2 1.14 0.02 <.0001 1.10 1.18 

1 3 1.30 0.02 <.0001 1.25 1.35 

1 4 1.60 0.02 <.0001 1.54 1.65 

1 5 2.26 0.02 <.0001 2.18 2.33 

2 3 1.14 0.02 <.0001 1.10 1.19 

2 4 1.40 0.02 <.0001 1.35 1.45 

2 5 1.98 0.02 <.0001 1.92 2.05 

3 4 1.23 0.02 <.0001 1.19 1.27 

3 5 1.73 0.02 <.0001 1.68 1.79 
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Differences of Ethnic Grouping non Least Squares Means 

Variable Variable Odds Ratio 
Standard 

Error 
Pr > |z| Lower Upper 

4 5 1.41 0.01 <.0001 1.37 1.45 

AsianNFD Chinese 0.55 0.08 <.0001 0.47 0.65 

AsianNFD Indian 0.72 0.08 <.0001 0.62 0.85 

AsianNFD SE Asian 0.79 0.10 0.0152 0.65 0.96 

AsianNFD Other A 0.89 0.09 0.1770 0.75 1.05 

Chinese Indian 1.31 0.06 <.0001 1.18 1.46 

Chinese SE Asian 1.44 0.08 <.0001 1.23 1.67 

Chinese Other A 1.62 0.06 <.0001 1.44 1.83 

Indian SE Asian 1.09 0.07 0.2234 0.95 1.26 

Indian Other A 1.24 0.06 0.0002 1.11 1.38 

SE Asian Other A 1.13 0.08 0.1180 0.97 1.32 

1 2 1.02 0.07 0.7997 0.88 1.18 

1 3 1.01 0.07 0.8490 0.88 1.16 

1 4 1.06 0.07 0.3722 0.93 1.21 

1 5 1.21 0.07 0.0057 1.06 1.38 

2 3 0.99 0.07 0.9395 0.87 1.14 

2 4 1.04 0.07 0.5283 0.91 1.19 

2 5 1.19 0.07 0.0110 1.04 1.35 

3 4 1.05 0.06 0.4512 0.93 1.19 

3 5 1.19 0.06 0.0053 1.05 1.35 

4 5 1.14 0.06 0.0318 1.01 1.28 
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Appendix Table 30: Likelihood of vaccine acceptance for ethnic groupings 

Differences of Ethnic Grouping non Least Squares Means 

Variable Variable Odds Ratio 
Standard 

Error 
Pr > |z| Lower Upper 

Asian Non-Asian 3.35 0.08 <.0001 2.84 3.95 

Asian Māori 3.54 0.09 <.0001 2.94 4.25 

Asian Other 2.22 0.17 <.0001 1.59 3.11 

Asian Pacific 0.77 0.13 0.0440 0.59 0.99 

Asian NZE 4.19 0.09 <.0001 3.50 5.00 

Māori Other 0.63 0.15 0.0019 0.47 0.84 

Māori Pacific 0.22 0.10 <.0001 0.18 0.26 

Māori NZE 1.18 0.04 <.0001 1.10 1.27 

Other Pacific 0.35 0.18 <.0001 0.25 0.49 

Other NZE 1.89 0.15 <.0001 1.41 2.52 

Pacific NZE 5.45 0.10 <.0001 4.49 6.61 

Combined Non-Asian 1.25 0.1234 0.0734 0.98 1.59 

Combined Sole Asian 0.24 0.1674 <.0001 0.17 0.33 

Non-Asian Sole Asian 0.19 0.1153 <.0001 0.15 0.24 

AsianNFD Chinese 1.18 0.35 0.6261 0.60 2.33 

AsianNFD Indian 0.52 0.37 0.0749 0.25 1.07 

AsianNFD SE Asian 1.22 0.40 0.6105 0.56 2.66 

AsianNFD Other A 1.19 0.36 0.6217 0.59 2.41 

Chinese Indian 0.44 0.24 0.0004 0.27 0.69 

Chinese SE Asian 1.03 0.27 0.9031 0.61 1.77 

Chinese Other A 1.01 0.22 0.9679 0.66 1.54 

Indian SE Asian 2.37 0.31 0.0047 1.30 4.31 

Indian Other A 2.31 0.26 0.0010 1.40 3.81 

SE Asian Other A 0.98 0.29 0.9324 0.55 1.72 
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Appendix Table 31: Odds of hospitalisation by immunisation status at each dose 

Dose one 

Immunisation Status Immunisation Status Estimate Standard Error Pr > |z| Lower Upper 

Full  Partial 0.33 0.23 <.0001 0.21 0.52 

Full Unimmunised 0.99 0.60 0.9895 0.31 3.20 

Partial Unimmunised 2.97 0.60 0.0704 0.91 9.64 

Dose two 

Immunisation Status Immunisation Status Estimate Standard Error Pr > |z| Lower Upper 

Full Partial 0.18 0.40 <.0001 0.08 0.40 

Full Unimmunised 0.24 0.66 0.0290 0.07 0.86 

Partial Unimmunised 1.29 0.63 0.6829 0.38 4.44 

Dose Three 

Immunisation Status Immunisation Status Estimate Standard Error Pr > |z| Lower Upper 

Full Partial 0.31 0.40 0.0002 0.17 0.57 

Full Unimmunised 0.10 0.31 <.0001 0.05 0.20 

Partial Unimmunised 0.32 0.36 0.0006 0.17 0.61 

Appendix Table 32: Odds of pertussis-related hospitalisation 

Differences of Ethnic Grouping non Least Squares Means 

Variable Variable Odds Ratio 
Standard 

Error 
Pr > |z| Lower Upper 

Asian Non-Asian 0.32 0.36 0.16 0.65 0.0016 

Asian Māori 0.19 0.39 <.0001 0.09 0.41 

Asian Other 0.58 0.80 0.5019 0.12 2.81 

Asian Pacific 0.20 0.41 0.0001 0.09 0.45 

Asian NZE 0.45 0.39 0.0440 0.21 0.98 

Māori Other 3.08 0.72 0.1156 0.76 12.53 

Māori Pacific 1.07 0.20 0.7433 0.73 1.56 

Māori NZE 2.39 0.15 <.0001 1.77 3.23 

Other Pacific 0.35 0.73 0.1434 0.08 1.43 

Other NZE 0.78 0.72 0.7223 0.19 3.15 

Pacific NZE 2.24 0.20 <.0001 1.53 3.29 

Combined Non-Asian 0.45 0.71 0.2674 0.11 1.83 

Combined Sole Asian 1.55 0.82 0.5896 0.31 7.70 

Non-Asian Sole Asian 3.42 0.41 0.0030 1.52 7.70 
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