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ABSTRACT
Background
The burden of injury has been well documented, and migrants are more likely to have both
higher risks of injury and experience poorer outcomes following injury compared to nonmigrants. In New Zealand, a significant gap exists in the current literature concerning both
the predictors of injury for migrants and the outcomes for migrants compared to nonmigrants. To date, there is little known about long-term outcomes post-injury among
migrants and most studies have focused on particular migrant sub-populations.

Aims
The main aims of the Injured Migrant Study (IMS) are to investigate health and disability
outcomes among migrants compared to non-migrants at 3-months and 24-months postinjury, and to identify predictors of poor health and disability outcomes for migrants at each
time-point.
Methods
This study used data from 2,850 participants in the Prospective Outcomes of Injury Study
(POIS) undertaken in New Zealand. Participants, aged 18-64 years at the time of injury, were
recruited via Accident Compensation Corporation (ACC) entitlement claims register
between 2007 and 2009. Participants were classified as migrants if they were born overseas
and as non-migrants if they were born in New Zealand. Data collected from interviews with
participants at 3-months and 24-months post-injury were analysed, along with data collected
from the National Minimum Dataset (NMDS) for those who were admitted to hospital or
treated at an emergency department, for at least three hours, as a consequence of their injury,
and data collected from ACC (about the injury itself). Health and disability outcomes for
migrants compared to non-migrants, at each time-point, were quantified using Modified
Poisson regression with robust standard errors. For migrants alone, various potential
predictors were adjusted in separated models according to years living in New Zealand using
the same regression method to identify predictors associated with poor health and disability
outcomes.
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Results
Both migrants and non-migrants experienced similar proportions of poor outcomes postinjury. For example, at 3-months follow-up, 24% of migrants reported poor heath compared
to 22% for non-migrants, and 45% had considerable disability compared to 42% of nonmigrants. At 24-months post-injury, the proportion reporting poor health declined to 15%
for migrants and 14% for non-migrants, while the proportion experiencing considerable
disability was 13% among both groups. However, none of these post-injury proportions
declined to the proportions experienced pre-injury.
Migrants had a 20% increased risk of reporting poor health and a 14% increased risk of
disability at 3-months post-injury compared to non-migrants. This difference did not remain
statistically significant at 24-months post-injury. For migrants, years living in New Zealand
was not found to be associated with poor health or disability outcomes at either of the two
time-points post-injury. Having poor health and inadequate household income pre-injury
were strong predictors for poor health at both 3-months and 24-months post-injury among
migrants. Additionally, perceiving the injury as a threat to their life at the time of the injury
event was a predictor of poor health at 3-months, and living alone was a predictor of poor
health at 24-months. Strong predictors of considerable disability at 3-months post-injury
among migrants included: pre-injury disability, obesity, injury severity, and perceiving the
injury as a threat of severe long-term disability; experiencing two or more chronic conditions
pre-injury was only a predictor for migrants at 24-months post-injury.
Conclusions
Poor health and disability were persistent for both migrants and non-migrants out to as long
as two years following the injury event. However, migrants are more likely to experience
poorer outcomes at 3-months post-injury compared to non-migrants. Certain predictors were
associated with poor outcomes for migrants at each time-point. Future studies should explore
why injured migrants, compared to non-migrants, in New Zealand are at higher risks of poor
adverse outcomes following injury.

Key words: Injured Migrant Study (IMS), migrants, non-migrants, post-injury, health,
disability, outcomes
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CHAPTER 1: INTRODUCTION
1.1 Introduction to thesis

• A brief background to the Injured Migrant Study
(IMS)

1.2 Research approach

• An overview of the research design and methods

1.3 Overview of research chapters

• An introduction to each of the ensuing chapters

This chapter provides a brief background to the research investigating health and disability
outcomes among injured migrants in New Zealand (NZ). It also includes an introduction to
the ‘parent’ study which is the source of the data analysed in this research – namely, the
Prospective Outcomes of Injury Study (POIS). An introduction to New Zealand’s Accident
Compensation Corporation (ACC), no-fault injury insurance scheme follows; and finally, an
overview of the remaining chapters is provided.

1.1 Introduction to the Injured Migrant Study (IMS)
The burden of injury is a critical healthcare concern which has been internationally welldocumented (Haagsma et al., 2015; Ministry of Business Innovation & Employment, 2016;
Murray et al., 2012; Vos et al., 2012). The health loss as a result of injury can be measured
by disability-adjusted life years (DALYs) – the sum of an individual’s years of life lost due
to premature death (YLLs) and years living with disability (YLDs) (Murray et al., 2012).
Injury accounted for 10% of the global total health loss in 2013 (Haagsma et al., 2015). In
New Zealand, 8% of the health loss in 2006 was as a result of injury (Ministry of Health and
Accident Compensation Corporation, 2013). The 2013 New Zealand Disability Survey
reported 34% of disabilities among adult New Zealanders were attributed to an injury or
‘accident’ (MacPherson, 2014). New Zealand has a unique no-fault injury insurance scheme
for all residents, including visitors, who sustain personal injuries in the country irrespective
of injury cause or setting. The scheme is operated by ACC, a Crown entity, which universally
provides a range of supports such as treatments, rehabilitations, pharmaceuticals,
accommodation or traveling subsidies (Accident Compensation Corporation, 2017a).
Moreover, injured workers are eligible for earnings-related compensation if their injury is
serious enough to require at least one week off work; ACC provides financial support of up
to 80% of the injured person’s pre-injury income (Accident Compensation Corporation,
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2017a). In 2017, ACC spent $3.7 billion to support injured people most of whose injuries
could be preventable (Accident Compensation Corporation, 2017b).
Worldwide, in 2015, it was estimated that 244 million people lived outside their country of
birth (United Nations, 2016). Among these migrants, 72% are aged 20-64 years and have
primarily relocated to participate in the labour markets of their host countries (United
Nations, 2016). In 2013, the International Labour Office (ILO) reported that, globally,
migrant workers accounted for 65% of the total migrants (232 million people) (International
Labour Office, 2015). While migrant workers are such a global phenomenon, systematic
reviews have also found that migrant populations are at higher risks of occupational injuries
as they are more likely to work in highly hazardous occupations or at dangerous tasks
(Fitzgerald, Chen, Qu, & Sheff, 2013; Mekkodathil, El-Menyar, & Al-Thani, 2016). Migrant
workers have also been found to experience poorer injury outcomes and illnesses associated
with their working conditions (Ahonen, Benavides, & Benach, 2007); and to use healthcare
services less compared to people who were born in their host countries (Sarría-Santamera,
Hijas-Gómez, Carmona, & Gimeno-Feliú, 2016; Uiters, Deville, Foets, Spreeuwenberg, &
Groenewegen, 2009). While the findings from studies undertaken overseas are important
and interesting, they may not be relevant in New Zealand with its unique no-fault injury
insurance scheme.
In the 2013 census, New Zealand recorded a quarter of its population as being overseasborn; an increase from 19.5% in 2001 (Statistics New Zealand, 2014a). In New Zealand,
previous injury studies suggested mixed results for injury among different ethnic groups of
migrants to New Zealand (Cunningham, Carter, Connor, & Fawcett, 2010; Kool, Chelimo,
Robinson, & Ameratunga, 2011; Sobrun-Maharaj, Tse, & Hoque, 2010). These have
provided useful information; however, there are some limitations with these previous
studies. Firstly, most have been restricted to specific groups among the population
(Cammock, Derrett, Davie, Langley, & Sopoaga, 2012; Hoque, Lee, & Ameratunga, 2006;
Labour & Immigration Research Centre, 2012; Poole & Galpin, 2011); specific types of
injuries (Feigin et al.,2013; Hosking, Ameratunga, Exeter, Stewart, & Bell, 2013; Lagolago
et al.,2015; Langley & Gulliver,2012); or have recruited only hospitalised people (Derrett,
Beaver, et al., 2012; Kool et al., 2011). This limits the understanding of injury outcomes for
migrants overall. Secondly, most studies have used ethnicity to classify populations, but preinjury characteristics and use of healthcare resources are unlikely to be similar between
2

overseas-born and those within a given ethnicity who were born in New Zealand. Thus, their
experiences of New Zealand healthcare system could differ. For example, previous studies
of first generation migrant sub-populations found migrants returned to their home countries
for healthcare treatments because of being unfamiliar with New Zealand healthcare system
(e.g., requiring an appointment for consultation, having long waiting time to see specialists)
(Anderson, 2008; Lee, Kearns, & Friesen, 2010; Seesaengnom, Parackal, & Ho, 2012). A
survey of overseas-born Chinese migrants in Auckland region, aged ≥15 years (n=217), also
found 24% of participants reported having major problems associated with post-migration
experiences such as language and communication difficulties, racial discrimination, and
being rejection from their local community (Abbott, Wong, Williams, Au, & Young, 2000).
In United States (US), a study analysing data from the Nation Health Interview Survey
(2003-2005) among adults aged 18-64 years (n=2,500) found that in the past 12 months
overseas-born Asians were more likely to report poorer access to healthcare services and
less use of the services (e.g., visiting a GP or a medical specialist), compared to US-born
Asians after adjusting for covariates (Ye, Mack, Fry-Johnson, & Parker, 2012). The authors
noted that overseas-born Asians were unlikely to employ any form of modern health care
due to their perceptions that western-based medicine or service was not necessary based on
their usage of traditional Asian based treatments (Ye et al., 2012). Thirdly, to date, little is
known about long-term outcomes following injury among migrant populations in both
internationally and New Zealand.
The Prospective Outcome of Injury Study (POIS), a longitudinal prospective study recruited
participants from Auckland, Manukau City, Gisborne, Otago and Southland aimed to
identify risk and protective factors associated with injury, costs, and a range of outcomes
following injury among injured individuals (Derrett et al., 2011; Derrett et al., 2009). POIS
participants were recruited via ACC’s entitlement claims register; all had had an injury
serious enough to potentially require one week off paid work (if they were in paid
employment) or required considerable social and rehabilitation support (if not in paid
employment) (Derrett et al., 2011). Details about POIS and ACC are provided in Chapter
Two but, by way of introduction, POIS examined injury experiences and outcomes
longitudinally among individuals with a range of types of injuries, whether they had been
hospitalised as a result of their injury or not (Derrett et al., 2011). POIS examined short-term
and longer-term outcomes, as well as the effects of injury on the participants’ personal and
3

work lives following injury, for up to two years. POIS identified a significant range of both
predictors of various outcomes and health service experiences among injured participants
who had accessed ACC. POIS results suggested that participants had a range of poor
outcomes (e.g., disability, poor functioning, physical activity decline, work absence) at three
months post-injury (Derrett, Samaranayaka et al., 2012; Harcombe, Samaranayaka, &
Derrett, 2016; Langley, Derrett, Davie, Ameratunga, & Wyeth, 2011; Lilley, Davie,
Ameratunga, & Derrett, 2012). Although some outcomes had improved over time,
improvement was not back to the pre-injury state (Derrett et al., 2013; Langley et al., 2013).
A considerable proportion of participants have a range of physical and psychological ongoing problems even two years following injury (McAllister, Derrett, Davie, & McGee,
2014; Wilson, Davie, & Derrett, 2017).
Of POIS participants (n=2,856), 677 participants (24%) were born overseas (Derrett et al.,
2011). This provides an opportunity to investigate injured migrants and their outcomes
following injury up to 24-months post-injury. Therefore, this research, entitled the “Injured
Migrant Study (IMS)” was designed to investigate injury-related predictors and outcomes
among migrants compared to non-migrants who have accessed ACC in New Zealand.

1.2 Research design
The design of the IMS is a prospective study analysing data from POIS participants. The
main goal is to investigate health and disability outcomes at two different time-points (3month and 24-month) post-injury comparing migrants and non-migrants, and to identify
predictors associated with poor health and disability outcomes at each time-point among
migrant participants.

IMS participants were divided into two groups using country of birth identification: migrants
(overseas-born) and non-migrants (NZ-born). Quantitative analyses examined differences
between the groups and compared the health and disability outcomes for migrants compared
to non-migrants. Various explanatory variables were selected for comparison. Details about
the IMS objectives and methods are explained in Chapter Three.

Data from the IMS appears to provide the first ever overview of outcomes for injured
migrants experiencing a wide range of types of injuries, with or without hospitalisation, and
4

the key injury-related predictors and outcomes post-injury up to two year for these migrants.
Therefore, this provides important information to address knowledge gaps in our
understanding of both the outcomes and the likely healthcare needs of injured migrants in
New Zealand in the future.

1.3 Overview of research chapters
This chapter has provided an introduction to the understanding of injured migrants, and to
New Zealand’s unique no-fault ACC insurance scheme. Chapter Two (Literature Review)
contains a review of relevant literature to establish sufficient understanding about the
knowledge gaps with respect to injured migrants to inform the precise research questions.
Chapter Three (Methods) presents the IMS aims, objectives and describes the methods
chosen to ensure analyses are effective and the IMS is replicable in the future. Chapter Four
(Results) presents the key research findings from the IMS. Chapter Five (Discussion and
Conclusions) discusses the key findings in relation to the IMS aims and objectives. Strengths
and limitations are also presented, and the research implications and recommendations for
future research are identified.
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CHAPTER 2: LITERATURE REVIEW
2.1 Literature search
strategies

• Detail about the review process

2.2 Migration and
migrant populations

• Defining ‘migration’ and ‘migrants’
• Statistics of migrant populations and reasons for
migration globally and in New Zealand

2.3 Health and migrants

• Healthy migrant effect and health decline of migrants
• Healthcare service access and utilisation among migrants
• Health of migrants in New Zealand

2.4 Injury and migrants

• Defining injury
• Burden of injury globally and in New Zealand
• Injury studies of migrants internationally and in New
Zealand

2.5 Accident
Compensation
Corporation (ACC)

• A brief history of a no-fault scheme insurance and the
establishment of ACC

2.6 Prospective
Outcomes of Injury
Study (POIS)

• Detail about the POIS study design, participant
recruitment, methods, and key findings related to the
IMS

2.7 Research
contributions

• How the IMS will add value to current knowledge

2.8 Chapter summary

• Highlighting knowledge gaps that require further
empirical research relating to injured migrants in New
Zealand

This chapter presents the review of relevant literature about migrants who sustain an injury
in New Zealand. The investigation approach used to retrieve the literature is described.
Literature related to the key topic areas is presented as summarised in the diagram below.

2.1 Literature search strategies
The review was conducted systematically in order to find any relevant literature, both
academic and non-academic. The researcher conducted a mapping review to identify and
categorise strengths and uncover gaps within the existing literature (Grant & Booth, 2009).
This review did not include a quality assessment of individual publications, however, the
6

researcher characterised the literature by means of the research design and key features
which are summarised in tabular format (see Appendix I). The review process is described
as follows:

2.1.1 Set searching objectives
1) To capture recent literature involving migration, migrant populations and health of
migrants globally and in New Zealand.
2) To capture recent literature examining burden of injury, predictors, and outcomesrelated injury among migrant populations globally and in New Zealand.

2.1.2 Set topics
The topic areas of interest were migration, migrant populations, health of migrants, burden
of injury, and injury studies among migrants including predictors, health outcome, disability
outcome, and healthcare service access for migrants.

2.1.3 Select literature sources
1) Research databases from the University of Otago Library were used to search
relevant peer-reviewed studies within the biomedical and social science literature,
including PubMed, Scopus, Web of Science Core Collection and Google Scholar.
2) The Library search engine was used to find relevant theses or dissertations.
3) Websites: Injury Prevention Research Unit (IPRU) – University of Otago, ACC,
Ministry of Health, Statistics New Zealand, World Health Organization, United
Nations, International Organization for Migration as examples.

2.1.4 Create keywords
Search terms below were employed, using AND/OR in the search engine of each of the
previously mentioned databases. Each search trawled the international literature before
narrowing it down to literature from New Zealand.
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Figure 2.1: Keywords in the literature search
2.1.5 Establish inclusion/exclusion criteria

Inclusion criteria:
1) Research directly related to non-fatal injuries, predictors and outcomes of injury, and
injury-related health service access or utilisation among migrants.
2) Research participants were aged 18-64 years.
3) Published in English.
4) Published from 2007-present, except some specific areas such as migrants to New
Zealand and injury studies of migrants in New Zealand.
5) Quantitative, qualitative or mixed-methods study design

Exclusion criteria:
1) Research that was not related to key topic areas such as fatal injuries, focusing on
health systems, policy, prevention or rehabilitation.
2) Literature focused on undocumented/irregular/illegal migrant populations.
3) Literature focused on those aged <18 or >64 years.
4) Published in languages other than English.
5) Published before 2007.
6) Expert opinions, case reports, or case series.

2.1.6 Selection procedure
Figure 2.1 presents the process used to extract potential publications. The researcher initially
screened the literature through its title based on the inclusion/exclusion criteria. Next,
duplication screening was done through Endnote software. Abstracts were then reviewed
and were considered for further reading if the content indicated key topic areas. After
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reviewing the abstracts, the relevant literature was read in full and was further excluded if
not related to the key topic areas, producing the selected literature. Additional literature was
also screened from the selected literature’s bibliographies. The outcome of these processes
produced the final selected literature for reviewing.

2.1.7 Results
The initial keywords search resulted in 3,396 sources (Figure 2.2). Based on the title
screening, 223 which might meet the inclusion criteria were identified. Of these, 56 were
duplicates thus leaving 167 for the abstract screening. Based on the abstract screening, 22
were excluded due to not being relevant, leaving 145 sources to review in full. After the full
text screening, 2 were excluded because they were focussed on mortality outcomes.
Therefore, 143 sources were selected for the review as fulfilling all inclusion criteria. The
bibliographies of these were screened and a further 15 sources subsequently added to the
review. Thus, the final selected literature comprised of 158 sources: 91 articles, 8 books, 1
thesis, and 58 documents from the New Zealand government’s and other organisations’
websites. These sources were reviewed thoroughly before drawing conclusions.

2.1.8 Discussion
1) This systematic approach identified a range of literature focused on circumstances of
migration, migrant populations, health of migrants, burden of injury, and injury
studies among migrants in other countries and in New Zealand. The identified
literature supplied sufficient knowledge to understand the current situations
associated with the topic areas and revealed what gaps there were in the existing
literature. Discussion of the literature review is provided in the following sections of
this chapter.
2) The strength of this approach was the inclusion of a range of literature sources, both
academic and non-academic literature. However, the approach was limited by
excluding non-English and non-published academic literature.
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Figure 2.2: Process of searching strategies and extraction of relevant literature
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2.2 Migration and migrant populations
In contemporary times, people are more mobile, moving further and more conveniently than
in the past. However, migration is a life changing event as people experience the transition
from living in their traditional culture to adopting a new culture; and the process of moving
can be complex. This section defines the terms ‘migration’ and ‘migrants’, and considers the
numbers of migrant populations, reasons prompting migration, and the health of migrants in
other countries as well as in New Zealand.
2.2.1 Definitions of ‘migration’ and ‘migrants’
The term ‘migration’ is defined as: “the movement of a person or a group of persons, either
across an international border, or within a State” regardless of their motivation (World
Health Organization, 2017c, para.1) Statistics New Zealand describes ‘migration’ as a
“movement of people” into or out of New Zealand (Statistics New Zealand, n.d., para.1).
The term ‘migrants’ refers to people who live outside their country of birth on a temporary
or permanent basis (The United Nations, Educational, Scientific and Cultural Organization
[UNESCO], 2017). The United Nations (UN) classifies these people as an ‘international
migrants’ (United Nations, 2016).
For the purposes of the IMS, ‘migration’ refers to the movement from other countries to
New Zealand. ‘Migrants’ refers to people born outside New Zealand and can be used
interchangeably with ‘overseas-born’. Individuals who were born in New Zealand are
defined as ‘non-migrants’ (NZ-born).

2.2.2 Migrants and reasons for migration internationally
Migration has become a major force in global population change. In 2015, almost a quarter
of a billion migrants travelled from their countries of birth to new countries (United Nations,
2016). This number represents an increase of 71 billion migrants more than the number in
2000 (United Nations, 2016). Most migrants moved to live in high-income countries with a
majority coming from Asian countries (43%), followed by regions in Europe (25%), Latin
America/Caribbean (15%), and Africa (14%) regions (United Nations, 2016). The
International Organization for Migration (IOM) predicts the number of migrants will
increase to more than 400 million by 2050 (International Organization for Migration, 2010).
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Most migrants seek to live in major cities within high-income countries (International
Organization for Migration, 2015). Apart from a desire to improve their quality of life, other
migrants voluntarily relocate to join family members who have already migrated to that
country, or for educational purposes (Essink-Bot, Agyemang, Stronks, & Krasnik, 2015).
Choice, however, does not apply quite so clearly to some migrations. Refugees and asylum
seekers are migrants who are displaced by war, violence, political circumstances, or even
natural disasters (Walker & Barnett, 2007). There is also another group of migrants difficult
to precisely identify due to insufficient data sources available, classified as irregular or
undocumented migrants, who cross borders illegally (International Organization for
Migration, 2015).

Despite the range of reasons for migration, the main driver is situated around work,
education and economic opportunities (Schenker, 2010). As such, experienced or qualified
migrants appear to be an important source of labour workforce for host countries. For
example, in 2013, migrant workers accounted for 150 million (65%) of the global migrant
stock (International Labour Office, 2015); and in 2015, the UN reported 72% of migrants
were working-age people (20-64 years) compared to 58% of the global population in the
same age range (United Nations, 2016). Additionally, one-third of migrants in the
Organisation for Economic Co-operation and Development (OECD) countries held tertiary
level of educational qualifications, indicating highly educated and skilled migrants are
attracted to, or recruited by, OECD countries (Widmaier & Dumont, 2011).

2.2.3 Migrants to New Zealand
Historically, the original discoverers and inhabitants of New Zealand were Polynesians or
now known as the ancestors of Māori, the indigenous people, in the late 13th century (King,
2003; Wilson, 2005). Over three centuries later, Abel Tasman, a Dutch explorer, and his
crews reached New Zealand, specifically the Golden Bay of the South Island yet without
landing, in 1642 (King, 2003). More than a century after this expedition, in 1769, Lieutenant
James Cook, of the British Royal Navy, arrived in New Zealand and made contact with
Māori (King, 2003). The explorers were followed by a number of British, American, and
French migrants who came to trade with Māori, and to function as whalers, sealers and
missionaries (King, 2003; Ministry for Culture and Heritage, 2014).
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In 1840, the Treaty of Waitangi was signed between over 500 Māori chiefs and
representatives of the British Crown, providing some legitimacy for early British settlements
in New Zealand (Orange, 2011). Additionally, the 1899 Immigration Restriction Act gave
unrestricted entry for British migrants and their descendants (Ongley & Pearson, 1995).
Thus, prior to the Second World War, migrants in New Zealand appeared to be a largely
homogenous group composed of British and Irish peoples (Ongley & Pearson, 1995). In the
post-war era (1947 onwards), a strong preference continued for migrants from Britain, and
in time this expanded to include Northern and Western European people (Ongley & Pearson,
1995). With respect to non-European migrants, Pacific people were considered to be the
main source of unskilled workers in secondary industries during this period, particularly
people from the Cook Islands, Niue, and Tokelau (Bedford, Ho, & Lidgard, 2001; Ongley
& Pearson, 1995). These were granted New Zealand citizenship because they had a close
historical link to New Zealand. There was also a quota for Samoan migrants as part of the
1962 Treaty of Friendship (Bedford et al., 2001; Ongley & Pearson, 1995; United Nations,
1963). In the gold rush era (1865-1900), the first group of Chinese men (12 people) arrived
from the Victoria goldfields in Australia and worked in the Otago goldfields after the
European miners had left Otago for the newly discovered West Coast goldfields (Ip, 2005).
Numbers of Chinese miners had increased over time to reached a peak of 5,000 people in
1881 (Ip, 2005). However, thereafter, the numbers of Chinese people able to migrate here
was restricted by the Chinese Immigrants Act in 1881 (Ip, 2005; Ministry for Culture and
Heritage, 2017).
Since the 1990s, Immigration New Zealand has employed a ‘point-base system’ whereby
migrants who are young, experienced workers, highly qualified, and have (or can carry out)
high demand occupations will receive more points toward potential approval under the
skilled migrant category (Bedford et al., 2001; Ongley & Pearson, 1995; Tani, 2014). This
system has resulted in a rising number of highly educated and skilled migrants joining the
New Zealand workforce, particularly from Asia (Appleyard & Stahl, 1995; Bedford et al.,
2001). Furthermore, the establishment of the Business Immigration Policy in 1986 attracted
more Asian migrants from Hong Kong, Taiwan and Korea to set up their business and invest
in New Zealand (Ongley & Pearson, 1995).
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New Zealand has also been accepting refugees (from 1870 onwards). Refugees to New
Zealand are displaced people from the South America, Middle East, Africa, Asia, and
Europe regions due to war, religious persecution, or cultural suppression (Beaglehole, 2005;
Immigration New Zealand, 2017; Ongley & Pearson, 1995). Danish migrants were the first
group of refugees arriving in the country in 1870 (Beaglehole, 2005). In 1987, New Zealand
agreed to accept an annual quota of 750 refugees as part of the cooperative programme of
the United Nations High Commissioner for Refugee (UNHCR) resettlement (Immigration
New Zealand, 2017). Thus, people granted residence in New Zealand and having originally
had refugee status has increased annually from being 8,666 in the 1989/90 financial year to
22,072 in the 2008/09 (New Zealand Refugee Statistics, 2010). The top five countries of
birth were Cambodia, Vietnam, Iraq, Somali and Afghanistan (New Zealand Refugee
Statistics, 2010). The number of the refugees from the Refugee Quota programme has now
reached over 33,000 persons (Immigration New Zealand, 2017). However, this group of
migrants has unique requirements and needs due to the involuntary nature of their being
refugees. Thus, the relocating circumstances among these refugees are different to those of
the voluntary migrants.
Nowadays, with the inclusion of such a variety of migrants, New Zealand’s society has
become much more heterogeneous having members from many diverse cultures and nations.
In 2013, New Zealand reported the fifth largest proportion of migrants within the OECD
countries (Organisation for Economic Co-operation and Development, 2016) as 25.2%
(1,001,787 people) of the population were born overseas (Statistics New Zealand, 2014a).
This is an increase from 303,159 people (19.5%) of the population in the 2001 NZ Census
(Statistics New Zealand, 2017b). Since 2012, annual net migration has consistently increased
reaching the highest rate of 72,400 people in July 2017 and then slightly decreased to 70,100
in January 2018 (Statistics New Zealand, 2017a, 2017b, 2018). According to the 2013 NZ
Census, most migrants to New Zealand reside in the Auckland region and the top five
countries of birth among migrants to New Zealand were England, China, India, Australia,
and South Africa (Statistics New Zealand, 2014a). Statistics New Zealand predicts the
numbers of the Asian, Pacific, and Middle Eastern/Latin American/African populations will
increase approximately two-fold by 2038 compared with the 2013 totals (Statistics New
Zealand, 2015a).
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The 2015/16 New Zealand Migration Trends reported 50,052 persons were granted resident
visas, reflecting an increase of 21% from the previous year and almost half of the approvals
were allocated to the skilled migrant category (Ministry of Business Innovation &
Employment, 2016). Approximately one-fifth of international students gained residence five
years after their first student visa, and temporary migrant workers gained residence three
years after their first work visa (Ministry of Business Innovation & Employment, 2016).
Student visas were approved for 91,261 international students (an increase of 8% from
2014/15) of which the top two countries represented were China and India; and work visas
were approved for 192,688 migrant workers (an increase of 13% from 2014/15) of which
the top three countries of origin were India, United Kingdom and China (Ministry of
Business Innovation & Employment, 2016).

The Longitudinal Immigration Survey New Zealand (LisNZ) was a longitudinal cohort
study, which ran between 2005 and 2009, investigating how migrants settle in their first
three years after becoming New Zealand permanent residents (Statistics New Zealand,
2008). The migrant participants aged >16 years were interviewed at 6 months (Wave 1,
n=7,173), 18 months (Wave 2, n=6,156), and 36 months (Wave 3, n=5,144) after the
residency was granted. Results showed most migrant participants (86.5%) had a high level
of English proficiency (ranked from good to best) and 67% held post-secondary school
qualifications (Statistics New Zealand, 2008). Ninety-five percent of skilled principal
migrant participants were employed at the time of the first interview (Statistics New Zealand,
2008). This reflects the point-based system used for the selection of migrants to New
Zealand. The participants reported the most common reasons for choosing New Zealand
were the relaxed pace of life, natural features such as the clean and green environment, and
consideration that New Zealand would be a better place for their children (Statistics New
Zealand, 2008, 2009, 2010). More than 70% of the participants were satisfied with life in
New Zealand; and over 90% rated New Zealand as a safe place to live (Statistics New
Zealand, 2008, 2009, 2010). This suggests that New Zealand is a desirable country for future
migrants. However, the migrant participants in this survey had spent considerable time living
in New Zealand before their residency was approved. Thus, the fact that they were
experiencing acculturation through years of being exposed to, and adopting, New Zealand
practices and behaviours prior to their residency could have affected the results.
Additionally, the exclusion of refugees who might have had less English proficiency and
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with lower educational qualifications for employment may explain the higher rates of the
English proficiency and employment outcomes found in this survey than may be the case
for the total migrant group.

2.2.4 Conclusion
In summary, the number of migrants is increasing internationally as well as in New Zealand,
with the key drivers for this being the search for a better quality of life and the career
opportunities. As these groups continue to grow, it is inevitable that they will increase
demand on current and future services including healthcare. A strong public health concern
would be what health issues affect migrants, and how may these impact on the health and
health services of host countries, including New Zealand.

2.3 Health and migrants
Health among migrant populations has been of global concern (Gushulak, Weekers, &
Macpherson, 2010; World Health Organization, 2010). Migrants travel with their country of
origin health profiles and their own cultural lifestyles, attitudes, values and beliefs. These
factors could affect their use of health services in host countries, particularly when their new
home have social, economic and environmental influences that are different to those in their
countries of origin (World Health Organization, 2010). In addition, the journey of migration
itself can have potential physical and mental impacts that will vary from migrant to migrant,
and from country to country (Fennelly, 2007). For instance, moving to safe countries and
having better financial opportunities might improve the health of migrants. Health, however,
could be worsened if the new living and working conditions are poor or substandard or if
migrants are living in deprived areas. This section focuses on: the healthy migrant effect,
health decline, health service access and utilisation, and then specifically on the health of
migrants in New Zealand, including their use of, and access to, health services.

2.3.1 Healthy migrant effect (HME)
The healthy migrant effect (HME) refers to a phenomenon that migrants tend to be healthier
than the average of people who were born in host countries (Fennelly, 2007; McDonald &
Kennedy, 2004; Vang, Sigouin, Flenon, & Gagnon, 2017). The health advantage of migrants
stems from the selective nature of migration; that is, individuals who migrated to new
countries are a self-selected group of people who are in better health and have better social
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characteristics (e.g., higher educational qualifications, higher socio-economic status) than
non-migrating people in their countries of origin (Jasso, Massey, Rosenzweig, & Smith,
2004; Vang et al., 2017). Lassetter and Callister (2009) conducted a systematic review of 66
peer-reviewed studies investigating this effect among migrant people. They summarised that
migrants who voluntarily moved to Western countries had, on average, a better state of
health such as lower risks of chronic illnesses, longer life expectancies (both genders) and
lower mortality rates, compared to non-migrating people in their countries of origin and to
populations of those Western countries. Another systematic search reviewed 78 Canadian
studies of the health status of overseas-born and Canadian-born populations according to
different life-course stages (Vang et al., 2017). Of these, 34 studies examining health of adult
migrants (aged 18-64 years) found the migrants appeared to have a health advantage in
relation to chronic illnesses (e.g., asthma, cancer, cardiovascular disease), disability or
functional limitations, mental health (e.g., depression, anxiety) and health risk behaviours.
Yet, the health advantage was lower among migrant children, adolescents and older persons.
Most migrants to Canada were working-age people who seemed to be in good physical
health (Vang et al., 2017). In the United States (US), a study analysed data from the World
Health Survey and the US Population Survey which included migrants aged 18 years and
over, from 19 countries of origin, between 2003-2005, and they found self-rated health of
migrants varied depending on their countries of origin (Ro, Fleischer, & Blebu, 2016). For
example, South Americans exhibited significant positive health characteristics while
Mexican and Chinese migrants displayed the poorest health state relative to the whites, USborn populations (Ro et al., 2016). According to visa categories, migrants with family-based
visas were less likely to report having better health whereas migrants with employmentbased visas were more likely to report having better health compared to their non-migrating
opposites (Ro et al., 2016).

Migrants having superior health could arise for a number of reasons. First, culturally-based
practices supporting health and strong social support networks appear to have a protective
effect on the health of migrants in host countries (Hamilton, 2015; Lassetter & Callister,
2009). Second, the age of migration is a relevant factor as most migrants are young at the
time of migration, and younger migrants appear to have a good level of health and symptoms
of illness are rarely present (Ro et al., 2016). Third, many high-income countries require
comprehensive medical screening prior to arrival and the use of the points-based system also
17

seems to result in selection of healthy migrants (Tani, 2014). Hamilton (2015) evaluated
initial health advantage of migrants using data from the US Population Survey (1999-2013
waves) of populations aged 18-64 years. Results showed recent migrants to the US were less
likely to report having fair or poor health status compared with US-born participants. The
degree of health advantage was high among migrants who were searching for a new job,
manifested by 66% of the migrant participants being the proportion that were less likely to
report having fair/poor health, compared to the US-born participants (Hamilton, 2015).
However, Lassetter and Callister (2009) argued that the tendency of migrants to return to
their countries of origin to die, or so-called ‘the salmon bias effect’ (p.94), and the
remigration of sick migrants to their countries of origin for treatments, could result in an
underestimation of migrant mortality and illness in host countries (Uitenbroek & Verhoeff,
2002).

2.3.2 Health decline of migrants
The health advantage among migrants appears for the first period of their stay in new
countries. However, over time their health advantage appears to gradually decline to a point
where their health status is lower compared to the populations who were born in their host
countries (Fennelly, 2007). Researchers assert that acculturation plays an important role in
this deterioration (Delavari, Sonderlund, Swinburn, Mellor, & Renzaho, 2013; Fox, Thayer,
& Wadhwa, 2017). Acculturation is a combination of cultural and psychological changes
that migrants undergo to facilitate their settlement into another culture or host society (Fox
et al., 2017; Marks & Conn, 1997). A systematic review conducted by Delavari et al. (2013)
examined the effect of acculturation on obesity among migrants from low/middle-income
countries to the US. Results of nine studies which measured acculturation using standardised
tools, found that the average Body Mass Index (BMI) of migrants increased by the
acculturation scale, suggesting nutritional transition played an important role in deteriorating
health status through a decrease in healthy nutrition and an increased preference for high fat
and processed foods (Delavari et al., 2013).

The psychological health deterioration among migrants can result from a range of stressors
such as adapting to a new living environment or workplace, language barriers, cultural
differences, and experiencing racial discrimination (Fennelly, 2007). De Maio and Kemp
(2010) evaluated the post-migration health and settlement of migrants aged ≥15 years using
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data from the Longitudinal Survey of Immigrants to Canada (n=7,720). The survey involved
interviewing migrant participants at 6-months, 24-months and 48-months. They found that
the proportion of the participants, who rated their health ‘excellent’, had declined from 43%
at 6-months to 30% at 24-months and to 23% at 48-months, whereas those who reported
having persistently emotional problems (e.g., sadness, depression, loneliness) had increased
from 5% at 6-months to 30% at 24-months and dropped only to 29% at 48-months (De Maio
& Kemp, 2010). The migrant participants who experienced discrimination were 1.2 times
more likely to have deterioration in general self-reported health status and 2.3 times more
likely to experience persistent feeling of sadness, depression or loneliness at four years’
follow-up, compared to those who did not (De Maio & Kemp, 2010). Additionally, the
participants with low household income reported 1.8 times more mental health problems
compared to those with high household income (De Maio & Kemp, 2010).

Poverty is another potential factor that may underpin the decline of migrant health (Danso,
2016; Fennelly, 2006, 2007). Migrants appear to be poor, or have low socio-economic status
compared to non-migrants (Fennelly, 2007). For example, in 2015, the Eurostat reported that
within the European Union (EU) countries, 40% of the non-EU-born populations were at
risk of poverty or were living in a deprived area compared to 22% of EU-born populations;
the rate was almost twice for overseas-born citizens aged 20-64 years in relative to domesticborn citizens in the EU (30% versus 16%); median incomes of the overseas-born populations
were lower than the national rates (£15,380 versus £17,131); and most countries revealed
that the risk of child poverty was much higher among migrant children than non-migrant
children (Eurostat, 2017).

Migrants are also more likely to live in crowded/substandard housing, which can be
associated with poverty, and which can increase the risk of accidents or chronic illness (e.g.,
asthma, allergy, infectious diseases) (Fennelly, 2007). Between 2001 and 2005, the
Longitudinal Survey of Immigrants to Canada (LSIC) measured housing suitability using a
crowding indicator among migrants who had lived in Canada at least 6 months and followed
them up for four years (n=7,716) (Hiebert, 2010). Overcrowded housing was found among
recent migrants to be 25% at 6 months after arrivals, compared with 15% four years later;
the proportion of crowded housing was twice the rate for refugees compared to those
migrants who were skilled workers or had arrived under the Business/Other Economic
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category; the overcrowding was less likely among East Asian and European migrants
compared to migrants from West and South Asia; and more than half of migrant tenants
spent at least half of their income on rent (Hiebert, 2010). A study conducted in the US,
examined differences in social determinants of health, between migrants and non-migrants
aged ≥18 years, using the data from the 2007 California Health and Interview Survey
(n=49,242). This found the odds ratios of reporting better health among the migrants
increased by their level of personal income and education; and the migrants who reported
living in a safe neighbourhood had 1.5 times better health than those who did not (Danso,
2016).This implies that the decline in health among migrants could possibly be reversed if
they are not in a state of economic disadvantage.

2.3.3 Health service access and utilisation among migrants
Differences in degree of healthcare service access and utilisation between migrants and nonmigrants have been well documented and vary between countries. For example, a systematic
review was carried out to assess whether primary care utilisation among migrants from nonOECD countries differed from non-migrants, the majority of that country (Uiters et al.,
2009). Thirty-seven peer-reviewed articles from seven countries were assessed with respect
to the quality of their evidence by two reviewers independently. The studies that were
conducted in the US found migrants accounted for lower healthcare service utilisation than
non-migrants and this was significantly lower compared to studies of the differences
conducting in other countries (55% versus 12% of low use) (Uiters et al., 2009). This
suggests that the US health system appears to be weak in terms of supporting or promoting
equity in access to healthcare services for vulnerable migrants. The Commonwealth Fund
reports the US held the lowest in healthcare system performance ranking among 11 countries
in terms of overall performance, access, equity and health care outcomes indicators
(Schneider, Sarnak, Squires, Shah, & Doty, 2017). In a second systematic review, conducted
to assess the differences in healthcare service use between migrants and non-migrants, the
findings from 36 studies, mainly from European countries, showed migrants used healthcare
services less frequently than non-migrants (Sarría-Santamera et al., 2016). Factors related to
low use included language fluency and duration of living in the host country (SarríaSantamera et al., 2016).

20

2.3.4 Health of migrants in New Zealand
There is literature available in New Zealand which reports on disparities in health and
disability outcomes among different sub-populations, but this is limited being mainly
national studies, surveys, censuses, or reports categorising migrants by ethnicity rather than
by country of birth (e.g., European, Pacific Islander, or Asian) (MacPherson, 2014; Ministry
of Health, 2004b, 2016a; Ministry of Health and Accident Compensation Corporation, 2013;
Statistics New Zealand, 2014a). Thus, populations within the same ethnic group presenting
in this section could be either born overseas or in New Zealand.

Life expectancy and mortality
Between 2012 and 2014, life expectancy at birth showed there were marked differences
between different ethnic groups; Asian people had a longer lifespan (female 87.2, male 84.4
years) than European/Other people (female 84.1, male 80.5 years) and Pacific people
(female 78.7, male 74.5 years) (Ministry of Social Development, 2016). Hajat et al. (2010)
examined the mortality advantage among three different ethnic groups (Asian, Pacific and
European/Others), aged 25-74 years, in New Zealand using data from the New Zealand
Census-Mortality Study (NZCMS) between 1996-1999 and 2001-2004 (n=3,419,391). They
stratified each ethnic group by country of birth and by duration of residence in New Zealand.
Results found age-standardised mortality rates were higher for Pacific participants than
Asian and European/Other participants. However, overseas-born European/Other ethnic
participants and Asians had lower mortality rates than their NZ-born counterparts regardless
of duration of time spent living in New Zealand (Hajat, Blakely, Dayal, & Jatrana, 2010).
Whereas overseas-born Pacific participants who had lived in the country at least 10 years
for females and 20 years for males had higher mortality rates than their NZ-born counterparts
(Hajat et al., 2010). The authors suggested that the healthy migrant effect might account for
their initial superior health as Immigration New Zealand requires comprehensive medical
screening and uses a points-based system that awards more points for highly educated/skilled
migrants. Thus, migrants with the requisite qualifications and good health profiles are more
likely to be granted entry into the country.

Asian health
Overall, Asian people in New Zealand appear to be in good health; and overseas-born Asians
are more likely to be healthier than NZ-born Asians (Rasanathan, Ameratunga, & Tse,
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2006). Jatrana et al. (2014) linked data from the New Zealand Census-Mortality Study
(1996-1999 and 2001-2004) and the 1996 and 2001 national censuses to examine mortality
rates among Asian subgroups (aged 25-75 years). This found each NZ-born Asian group
(Chinese, Indian and Other Asian) had higher rates of all-cause, cancer and cardiovascular
disease (CVD) mortality than their ethnic counterparts who were overseas-born (Jatrana et
al., 2014).

In comparison to the national rate, between 1997 and 2001, all Asian ethnic groups aged 4564 years had lower rates of cancer registrations than the total population (Ministry of Health,
2006). Hospitalisation rates for ischemic heart disease (IHD) were lower for Chinese and
Other Asian people than the total population, except for the Indian ethnic group who held
the highest rates among the Asian subgroups and the national population (Ministry of Health,
2006). Scragg (2010) examined time trends with regard to health status among Asian people,
aged ≥15 years in New Zealand, using data from the New Zealand Health Survey 2002/03
and 2006/07, and found no differences in the trends among all Asian ethnic groups. The
2006/07 data showed that Asians had a lower prevalence of chronic diseases (e.g.,
hypertension, cardiovascular disease, diabetes, asthma, arthritis and neck/back disorders)
compared to Pacific and European people (Scragg, 2010). However, within the Asian
subgroups, South Asian adults aged ≥25 years had a higher prevalence of chronic diseases
and were more likely to be on medication for high cholesterol condition than Chinese or
Other Asians in both surveys (Scragg, 2010). The author also found length of residence in
New Zealand had an association with an increase in health risk behaviours such as smoking
and alcohol drinking, and health conditions such as overweight or obesity among Asians
(Scragg, 2010)
For mental health, according to the 2006/07 New Zealand Health Survey, 78-83% of Asian
people (aged ≥15 years) in New Zealand reported themselves as feeling ‘happy’, compared
to 85% of European people (Scragg, 2010). Between 1998 and 2002, young Indian people
(15-24 years) in New Zealand had higher mortality rates from suicide than the total
population within the same agegroup (Ministry of Health, 2006). Pernice et al. (2009)
conducted a longitudinal study (1999-2002) to examine the relationship between mental
health, employment status and length of residence among skilled migrants from China, India,
and South Africa having become residents of New Zealand at least five months before
22

(n=107). They found no mental status differences in the first two years between employed
and unemployed among Asian migrants, but the mental health scores were worse over time
among those migrants who were unemployed (Pernice et al., 2009). The authors noted that
South African migrants had poorer mental health scores than Asian and Indian migrant
participants which they hypothesised was due to the South African migrants being pushed
to migrate (e.g., political instability, violence) (Pernice et al., 2009).

Pacific health
Pacific people appear to experience poorer health outcomes than any other ethnic migrant
groups in New Zealand (Ministry of Health, 2008a, 2008b). The 2013 New Zealand
Disability Survey reported Pacific participants had the highest rate of age-adjusted disability
and had the youngest median age of disability (39 years), compared to Asians (45 years) and
Europeans (57 years) (MacPherson, 2014). The New Zealand Health Surveys (2011/12–
2015/16 consecutively) collected data from people aged ≥15 years and found on average
86% of Pacific respondents rated their health as good, very good or excellent compared to
90% for Asian and 91% for European/Other people (Ministry of Health, 2016b). Based on
the 2015/16 Survey, prevalence of current smokers among Pacific people were three times
and two times more than Asian and European/Other people respectively. Among Pacific
people, the obesity rate (Body Mass Index [BMI] ≥30) was 67% compared to 30% of
Europeans/Others and 15% of Asians (Ministry of Health, 2016b). Conversely, Pacific
respondents reported alcohol drinking less frequently than Europeans, but slightly more than
Asians. These surveys also reported the proportion of psychological distress, such as anxiety
and depression, was twice as high among Pacific people compared to Asian and
European/Other people (Ministry of Health, 2016b). Thus, Pacific populations are
potentially the most vulnerable migrant group in New Zealand.
Refugee health
There is little literature available focused on the long-term health of refugees in New
Zealand. McLeod and Reeve (2005) analysed medical records of refugees (aged ≥17 years)
who received health screening by the Public Health Service in Auckland during 1995-2000
(n=2,992). Findings were that 34% of the refugees had reactive area diameter measurements
of >10mm for the Mantoux test, indicating they had a future risk of developing tuberculosis
(TB), 31% had one or more parasites detected, 26% reported history of malaria, and 2% had
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human immunodeficiency virus (HIV) infection (McLeod & Reeve, 2005). They also found
11% of the refugees had chronic illnesses/conditions (e.g., hypertension, diabetes, goiter,
heart murmur, back disorders); 20% were smokers; and 5% were alcohol drinkers (McLeod
& Reeve, 2005). With regard to mental health, 14% of the refugees experienced
psychological conditions with 7% being diagnosed with post-traumatic stress disorders
(McLeod & Reeve, 2005). Chan et al. (2009) examined the health of refugees who arrived
to New Zealand during the years 2004-2007, using combined data of the health datasets (e.g.,
hospital discharges, primary care records, laboratory results, pharmaceutical dispensing)
(n=2,919). Findings showed that 59% of the refugees resided in Auckland (within three
District Health Board areas), 95% had enrolled with a Primary Health Organisation (PHO);
233 refugees (7.6%) had received treatment for latent TB infection with over 90% of these
aged ≤15 years; 1,032 refugees (35%) had a total of 2,168 hospital admissions with the most
common diagnoses being: oral diseases, parasitic diseases and infections (Chan et al., 2009).
With regard to mental health, in the 2004/2005 period, refugees had a higher rate of mental
health service utilization, comparatively, especially within their first two years of living in
New Zealand (59% greater than Māori and 109% greater than non-Māori non-Pacific
people) (Chan et al., 2009)

Healthcare service access and utilisation in New Zealand
The New Zealand healthcare system has both public (government-funded) and private
services. Under the Ministry of Health, the publicly-funded health system comprises: the
District Health Boards (DHBs) which fund and provide health and disability services within
their districts, the Primary Health Organisations (PHOs) which are not-for-profit groups
funded by the DHBs (per capita) and deliver and coordinate primary healthcare services, and
the Primary Health Care (PHC) which provides the primary level of healthcare services (e.g.,
general practitioners (GPs), community health services) (Ministry of Health, 2011a, 2017a,
2017c). Although enrolment with a PHO is voluntary, 94% of New Zealanders are now
members of the PHOs and are eligible to receive subsidised healthcare services and
prescriptions by the government; while eligible people may receive free of charge from
inpatient and outpatient public hospital services (Ministry of Health, 2011b, 2017b).

In 2001, the Primary Health Care (PHC) Strategy was established to improve the PHC in
New Zealand, particularly access to healthcare services (Ministry of Health, 2001). The
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strategy was to encourage people to have their first contact regarding health circumstances,
with GPs instead of relying on secondary/tertiary healthcare services (Gauld, 2015; Ministry
of Health, 2017a). Most individuals require referral to specialists or hospital by their GPs.
This process requires an appointment with a specialist for assessment that may involve
advanced treatment/surgery and some of these will need to go on waiting lists for the services
they require (New Zealand Government, 2016). For all people who have injuries in New
Zealand there are injury support services operated by ACC. In the private healthcare system,
individuals are required to pay full charges or services can be accessed through their private
insurance, for examples: medical clinics that operate in the private sector, private secondary
care services, or private hospitals (Anderson, 2008).

The unique New Zealand healthcare system could be having an effect on the health of
migrants. According to the Health System Performances Indicators, in 2013, New Zealand
was second in the ranks, when it came to adults being able to get appointments when needed
within 1-2 days (72%), among 11 countries1 (Mossialos et al., 2016). However, New Zealand
ranked third for adults experiencing access barriers due to cost (21%), ≥2 months on waiting
lists for specialist appointment (19%), and being ≥4 months waiting lists for elective surgery
(15%), among these countries (Mossialos et al., 2016).

A qualitative study has been carried out in Auckland where 23 migrants were interviewed,
who originated from Asian regions (Anderson, 2008). Participants stated that the New
Zealand referral system was completely different to that of their home countries; and that
the referring system led to them having long waiting times to see specialists (Anderson,
2008). In their countries of birth, they could independently see the doctors without having
to wait (Anderson, 2008). This potentially resulted in ‘doctor-shopping’ behaviours, seeking
to find a doctor from the same country of origin, using Accident and Emergency (A&E)
clinics, or returning to their home countries for healthcare treatments among these migrants
(Anderson, 2008). Seesaengnom et al. (2012) collected data from 116 first-generation Thai
adult migrants living in Auckland and found 22% could not access healthcare services when
needed due to barriers of cost (40%), long waiting times (30%), and requiring appointments
for consultation with specialists (20%). The participants reported encountering both
1

The 11 countries were: Australia, Canada, France, Germany, Netherlands, New Zealand, Norway, Sweden,
Switzerland, United Kingdom, and United States (Mossialos, Wenzl, Osborn, & Sarnak, 2016).
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language and cultural barriers, as well as feeling uncomfortable in using the services in New
Zealand (Seesaengnom et al., 2012). They found that 35% of the participants returned to
Thailand for healthcare treatments (e.g., dental care, specialist services) with reasons
including the cost of treatment in New Zealand, faster, more convenient services, and feeling
more comfortable with Thai doctors (Seesaengnom et al., 2012). Similarly, a small
qualitative study interviewing six first-generation Korean migrants to New Zealand found
that feeling unfamiliar with New Zealand healthcare system was a barrier leading the
participants to return to Korea for healthcare treatments (Lee et al., 2010).

Harris et al. (2012) analysed data from the New Zealand Health Survey 2002/03 (n=12,500)
and 2006/07 (n=12,488) of people aged ≥15 years and found an association between
experiencing discrimination and adverse health outcomes among migrants (e.g., mental
illness, fair/poor self-rated health and health-related quality of life). This found that Asian
people reported experiencing racial discrimination had increased from 28% to 35% in the
2002/03 and 2006/07 surveys, but decreased for Pacific people (27% to 23%) and European
people (15% to 14%) over the same time period (Harris et al., 2012). With regard to unfair
treatment, odds ratios of reporting unfair treatment by healthcare providers due to ethnicity
were greater among Pacific people (OR=3.5; 95%CI 2.27, 5.43) and Asian people (OR=4.3;
95%CI 2.80, 6.48) compared to European people, leading to the low use of the healthcare
services (Harris et al., 2012).

Another factor associated with negative health outcomes is cost. For instance, a study
analysing data from the Survey of Families, Income and Employment (SoFIE) wave 3
(n=18,320) and found 15% of Pacific people deferred buying medication at least once within
12 months due to cost, compared to 14% Māori, 7% of the ‘Others’ ethnicity, 5% Europeans,
and 3% Asians (Jatrana, Crampton, & Norris, 2010). This was associated with increased
odds of reporting poor health status, severe psychological conditions and presenting with
two or more chronic health conditions (Jatrana et al., 2010). The New Zealand Health
Surveys (from 2011/12 to 2015/16) reported that Pacific people had an increased prevalence
of unfilled prescriptions due to cost, rising from 13% (2011/12) to 19% (2015/16), whereas
the rates decreased among Asians (5% to 3%) and Europeans (6% to 5%) (Ministry of
Health, 2016b). In the 2015/16 Survey, Pacific people reported more than double the rate of
unmet need for a GP due to the barrier of cost compared to Asian populations (Ministry of
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Health, 2016b). Such barriers to receiving appropriate care among migrants could lead to
poorer health outcomes.

2.3.5 Conclusion
In summary, there are consistent disparities recorded within international and New Zealandbased health outcomes as well as healthcare service access and utilisation between migrants
compared to non-migrants. Despite often having the ‘advantage’ of better than average
health on arrival to a new county, the likelihood of deteriorating health is increased the
longer they stay in their host countries. Their health profiles preceding migration and
background characteristics are potential contributing factors to such disparities, influencing
the process of transition from their own to the culture of their host societies. Health of these
migrants, and their future descendants, will play a key role in shaping New Zealanders’
future country health profiles. It is vital to understand these potential health changes as they
are likely to impact the future health service requirements of migrants. Future public health
policy design and spending needs should consider migrants’ health needs not only because
of the increase in migrant numbers and the impact on service demands, but also because of
their projected increase of health service use as they stay longer and integrate as residents of
New Zealand. Importantly, the New Zealand legislation and health strategies make clear the
expectation that the health of all New Zealanders is supported, and this includes migrants.

2.4 Injury and migrants
Migrant populations are at risk from a range of health issues and adverse outcomes as a
result of their personal and cultural characteristics compared to those who were born in
host countries (Cunningham, Ruben, & Narayan, 2008; Gushulak et al., 2010; Rechel,
Mladovsky, Ingleby, Mackenbach, & McKee, 2013; Vang et al., 2017). Injury among
migrants is a public health concern globally (Ahonen et al., 2007; Haagsma et al., 2015;
Mekkodathil et al., 2016) and in New Zealand (Ministry of Health and Accident
Compensation Corporation, 2013). This section discusses how we define injury and
burden of injury in global and New Zealand contexts. It then goes on to discuss empirical
injury studies, international and national, in terms of incidence, potential precipitating
factors and outcomes following injury among migrant populations.
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2.4.1 Definitions of injury
Injury in a physical context is ‘the damage to cells or organs from energy exposures that
have relatively sudden discernible effects’ (Robertson, 1998, p. 8). In a psychological
context, injury refers to post-traumatic stress occurring when a person has experienced or
witnessed a significant stress or a shock event, for example, being in a car crash, suffering
sexual abuse, attack, or disaster (Mental Health Foundation, 2014). Specifically, injury is
often defined by causes of the injury such as motor vehicle accidents, falls, burns, assaults,
or suicide (World Health Organization, 2017b). Injury can also be defined by intention of
the injury such as an intentional (assault) or unintentional (accidental) event (Christoffel &
Gallagher, 2006). In New Zealand, the Ministry of Health defines injury according to the
external cause and the nature of the injury (Ministry of Health and Accident Compensation
Corporation, 2013). The external cause is classified by the tenth revision of the International
Classification of Disease (ICD-10) system representing the mechanism of the injury. For
example, ICD-10 code W00-W19 refers to different types of falls. The nature of injury, on
the other hand, is addressed clinical diagnosis such as fracture, dislocation, open wound,
amputation, or superficial injury.

2.4.2 Burden of injury
The health of populations can be substantially impacted by injuries leading to limitations in
the form of disability or even premature death. Injury-related mortality is well documented
in the literature. However, our understanding is limited in comparison, regarding the impact
of non-fatal injuries and risk factors of injury. A ‘disability-adjusted life year (DALY)’ is
used to quantify years of health loss as a result of death and non-fatal condition/impairment
from a wide range of diseases and injuries (Lopez, 2006; Murray et al., 2012). The DALY
combines years of life lost due to premature death (YLLs) and years lived with disability
(YLDs) (Lopez, 2006; Murray et al., 2012). One DALY refers to one year of healthy life
lost (Murray et al., 2012).

Global context
The Global Burden of Disease (GBD) study estimates that the global disability rate of all
injuries (reported as DALYs) is reducing from 4,634 per 100,000 in 1990 to 3,376 per
100,000 in 2015 (a 27% reduction) (Feigin, 2016a; Murray et al., 2012). Cooperative efforts
on different levels of injury preventions are believed to have contributed to the decline over
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time (Haagsma et al., 2015). However, in 2013, injury still accounted for 10.1% of the GBD,
indicating that attention on injury prevention is required to be maintained to continue this
downward trend (Haagsma et al., 2015).

The fatal injury rate has reduced by 19.5 % (from 82 to 66 per 100,000 between 1990 and
2015) (Feigin, 2016b; Lozano et al., 2012). Despite this decline, injury still results in 9% of
global mortality rates. It is estimated that five million people die each year as a result of their
injuries, worldwide (one every six seconds) (World Health Organization, 2014). The nonfatal injury rate also reduced by 19.9% (from 643 to 515 per 100,000 persons between 1990
and 2013) (Haagsma et al., 2015; Vos et al., 2012). However, the 2013 GBD study reported
that the YLDs increased from 34.1 to 36.8 million between 1990 and 2013 (Haagsma et al.,
2015). As of 2013, an estimated 973 million persons sustained injuries requiring medical
attention (56.2 million hospitalised and 916 million non-hospitalised) (Haagsma et al.,
2015).

The economic costs related to both fatal and non-fatal injury are substantial. For example,
the Centres for Disease Control and Prevention (CDC) estimated lifetime medical and work
loss costs associated with all injuries among the US population accounted for US$ 671
billion in 2013 (Florence, Simon, Haegerich, Luo, & Zhou, 2015). Of these costs, two-thirds
were attributed to non-fatal injuries with US$290 billion for those who were hospitalised
and US$167 billion for those who were treated in the emergency department (Florence,
Haegerich, Simon, Zhou, & Luo, 2015). The costs associated with unintentional injuries
accounted for 61.5% of all fatal injuries and 89.7% of all non-fatal injuries (Florence,
Haegerich, et al., 2015; Florence, Simon, et al., 2015).

New Zealand context
In New Zealand, injury is the third leading cause of premature death, contributing 8% of the
total health loss for New Zealanders in 2006 (Ministry of Health and Accident Compensation
Corporation, 2013). Between 2000 and 2014, every year approximately 1,760 people died
and 8,110 people had serious life-threatening outcomes from all causes of injuries (Statistics
New Zealand, 2015b). The top five leading causes of injuries in New Zealand are motor
vehicle crashes, self-harm/suicide, falls, assaults, and occupational injuries (Wren & Barrell,
2010). ACC, an organisation providing support for all personal injuries in New Zealand,
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revealed new claims from all-cause injuries among adults aged 15-64 years showed a steady
increase from 1.08 million in the 2012/13 financial year to 1.19 million in the 2016/17,
increasing by 22,000 claims per year, on average (Accident Compensation Corporation,
2017c).

In 2006, approximately 76,000 DALYs were lost as a result of injuries (Ministry of Health
and Accident Compensation Corporation, 2013). Of these, 39% were from intentional
injuries, and the injury-DALYs among men was 2.8 times greater than among women.
According to the 2013 Disability Survey, one quarter of New Zealanders were living with
disability, and one-third of the disability among adults (aged ≥15 years) was attributed to an
accident or injury (Statistics New Zealand, 2014c). Among the adults, disability caused by
injury increased 5% from the 2006 Disability Survey (Statistics New Zealand, 2014c). This
demonstrates that non-fatal injuries are having an increased impact on disability among New
Zealanders.

Economically, ACC spending for all injury-related costs among adults increased from $1.8
billion in 2012/13 to $2.6 billion in 2016/17 (a rise of 28.5%). In 2008, all injuries cost the
country approximately $9.7 billion (Wren & Barrell, 2010). Of this figure, $1.4 billion was
attributed to treatment and rehabilitation costs, $2.1 billion was for economic contribution
loss (e.g., unable to return to work or premature death among those in paid employment),
and $6.2 billion were human costs (e.g., DALYs) (Wren & Barrell, 2010). Wilson et al.
(2013) estimated the financial costs of injuries among ACC’s entitlement claimants aged 1864 years, between 2007-2009, as part of the POIS project (n=2,215). They reported the total
financial costs among injured participants in their first year following injury was between
$13,000-$24,000 per person. Of these, approximately $12,000-$21,000 per person was
supported by ACC and $1,000-$3,200 per person was from personal out-of-pocket expenses
(Wilson et al., 2013). Despite receiving support from ACC, the injury-related costs within
one year of their injury were high, especially among participants who were hospitalised and
among those with severe injuries. To summarise, while the injury mortality has changed a
little, the non-fatal injuries total has risen and is a significant burden in New Zealand.
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2.4.3 Injury studies among migrants internationally
Incidence, risks, and potential factors
Migrants to a new country are more likely to work in jobs which are dirty, dangerous and
demanding (Benach, Muntaner, Delclos, Menendez, & Ronquillo, 2011; Biering, Lander, &
Rasmussen, 2017). Such conditions have led to higher levels of workplace injuries among
migrant workers compared to non-migrant workers in host countries (e.g., US, European
countries) (Schenker, 2008, 2010). Salminen (2011) conducted a literature review of 31
studies from 16 countries worldwide to calculate work-related injury rates. Results showed
migrant workers had injury rates that were 2.1 times higher than those of workers born in
the host country.

Two systematic reviews were carried out to examine work-related injury among migrants
and non-migrants. First, Ahonen, Benavides and Benach (2007) reviewed 48 studies
published between 1900 and 2005, found migrant workers had higher risks of work-related
injuries than non-migrant workers. They proposed that migrant status was an important
factor related to occupational health inequality as the migrants were more likely to work in
dangerous jobs, in poor working conditions, and with inadequate safety training and personal
protective equipment, as well as facing difficulties in accessing healthcare and compensation
services after their injuries (Ahonen et al., 2007). Second, Mekkodathil et al. (2016)
conducted a systematic search of occupational injuries among different ethnic groups of
migrant workers. They reviewed 127 studies published between 1984 and 2014 and found a
consistent result that migrant workers had higher rates of injuries compared to non-migrant
workers (Mekkodathil et al., 2016). They also reported that most migrants were concentrated
in high risk industries, such as agriculture and construction sectors, and migrants had low
socio-economic status, low level of education, lacked language proficiency. New arrivals
were often working in unskilled occupations leading to the increased risk of occupational
injury (Mekkodathil et al., 2016).

In Denmark, a population-based study pooled data from emergency department records,
injury reports from the Danish Working Environment Authority, and Statistics Denmark
(demographic data) between 2003 and 2013 to examine the risk of occupational injuries
among three groups of migrant workers by their countries of origins (old European Union
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(EU), new-EU, and non-EU) (Biering et al., 2017). Results showed these migrants had a
higher risk of injury compared to Danish-born workers. Migrants aged ≥30 years had twice
the risk compared to those who were younger (Biering et al., 2017). The study also revealed
within low-risk occupational sectors that the injury risk among migrant workers was 3.7
times (non-EU), 1.8 times (new-EU), and 1.3 times (old-EU) higher than the Danish-born
workers suggesting that these migrants might perform the most dangerous tasks within the
low-risk sectors (Biering et al., 2017). In Italy, it was found that migrant workers had a
higher risk of work injuries as most of the migrants (65%) were employed in higher-risk
sectors such as construction, industrial and agriculture sectors than Italian-born workers
(Salvatore, Baglio, Cacciani, Spagnolo, & Rosano, 2013). The study also showed the risk
was heightened for male migrants. For those employed as unskilled workers in construction,
the risk was 8.6 times higher than for Italian-born male workers who worked within the same
site (Salvatore et al., 2013). In Canada, Smith and Mustard (2009) compared differences in
occupational injury rates between migrant and Canadian-born workers using data from the
national health surveys (2003 and 2005). They noted recent migrants had a higher workrelated injury rate that limited their activities and required medical attention than the
Canadian-born workers, particularly among male migrants who had been in the country five
or less years and those who had less than secondary school qualifications (Smith & Mustard,
2009). Such results indicate that migrants represent a vulnerable population that has limited
capacity to demand safer work environments and lacks possible protection from exploitation
as they may be the only available labour force for certain industry types.

In Australia, a study conducted by Reid et al. (2016) examined the rate of hospital admission
associated with work among migrants (17 countries of birth) and Australian-born workers
using national data between 1991 and 2011. They reported the hospital admission rate was
higher for Australian-born than the migrant workers, except NZ-born male migrant workers
as they represented 24% hospital admission due to work-related injuries more than the
Australians (Reid et al., 2016). The authors noted that the NZ-born men were more likely to
work in a high-risk sector than the Australians, for example, in construction (21% vs. 15%
respectively) (Reid et al., 2016). In Finland, a study involving 306 bus drivers found no
significant difference in work-related injury rates between migrant drivers and Finnish
drivers when they were working in the same job and same working conditions (e.g., driving
route or time), indicating that the migrant drivers could work as safely as Finnish drivers if
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the work contract and tasks were at the same level (Salminen, Vartia, & Giorgiani, 2009).
Clearly, evidence from other countries indicates that the workplace can play an important
role with regard to injuries among migrants.

As mentioned previously, most migrants are in the typical working age group (18-64 years),
and relocate to seek better life and career opportunities, creating a situation where work is a
major contributor to the migrants’ experiences and health (Ahonen et al., 2007; International
Labour Office, 2015). A number of studies have investigated the incidence, risks and factors
associated with occupational injuries among migrant populations (Ahonen et al., 2007;
Mekkodathil et al., 2016; Schenker, 2010). The work environment is the location where
prolonged exposure to potential injury could occur. However, there is little information
available about non-occupational injuries among migrants. Few studies have been conducted
to identify outcomes from all injuries. For example, Sinclair et al. (2006) analysed data from
the National Health Interview Survey (between 2000 and 2003) in the US, found that
migrants had half of the risk for non-fatal unintentional injuries compared to the US-born
respondents after adjusting for socio-demographic variables. They reported that the risk
among the migrants increased by duration of time living in US, but the injury risks remained
lower than for the US-born respondents (Sinclair et al., 2006). The authors suggested the
setting of the injury poses different risks as the migrants were more likely to be injured by
workplace or road injuries, whereas the US-born respondents had more injuries in sport, park
or recreational areas (Sinclair et al., 2006). Additionally, Xiang et al. (2007) analysed data
from the US national survey (2001-2002) to compare the prevalence of unintentional nonfatal injuries among migrants and US-born respondents. They found that the migrants had a
lower prevalence of unintentional injuries (13.3% compared with 19.1%) regardless of their
socio-demographic characteristics, however; the prevalence increased by duration of
residence in the US. They also noted injury prevalence increased linearly with their risktaking behaviour involvement (e.g., alcohol drinking, reckless driving, substance uses) and
the migrants were less likely to engage in such risk-taking behaviours compared to the USborn respondents (Xiang et al., 2007).

Injury outcomes
Migrants have a higher risk of injury particularly in high risk industries compared to workers
born in the host country. To date, however, there is limited literature on long-term outcomes
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after injury among migrant populations. Seabury et al. (2017) estimated risks of work-related
injury and prevalence of work-related disability among adults (aged 18-64 years) within
different ethnicities by matching data from two national surveys in the US, between 2006
and 2013. The surveys provided disability information from self-reporting whether a
respondent has health conditions affecting work performance, the conditions caused by
injury, and whether the injury occurred at workplace (Seabury et al., 2017). Results found
that work-related injury rates (per year per 1000 workers) were 13.5 for overseas-born
Hispanics, 12.3 for Blacks, 11.3 for US-born Hispanics, 9.6 for Asians and 9.5 for other
ethnicities, compared with 8.8 for Whites. Work-related disability prevalence was similar
across ethnicities (from 1.1% to 2%). Despite overseas-born Hispanic workers reporting the
highest injury rate, they had the lowest prevalence of work-related disability (Seabury et al.,
2017). The authors noted the possibility that disabled workers among this migrant group
may have returned home due to their being unable to work (Seabury et al., 2017). However,
this could be ‘the healthy-worker effect’ as working people have to be healthy enough to
fulfil their jobs (Webb & Bain, 2011, p.174). Thus, they appear to be in better health than
general population.

Gary et al. (2009) conducting a systematic review of 39 peer-reviewed articles to examine
outcomes post-traumatic brain injury (TBI) among different ethnicities. They revealed
compared to Whites, African Americans and Hispanics had lower average of functional
outcomes after TBI such as less independence measured by the Functional Independence
Measure (FIM) and severe disability measured by the Disability Rating Scale (DRS),
particularly a year after the event (Gary et al., 2009). The African Americans and Hispanics
also experienced negative outcomes with respect to employment, productivity, and
community participation (Gary et al., 2009). However, application of these tools is specific
to TBI persons, with limited generalisability to ‘all types’ of injuries. Weigel et al. (2014)
assessed disability and quality of life among Mexican migrant farmworkers in US. They
found 68% of participants reported pain from persistent musculoskeletal injuries, with half
experiencing pain in multiple sites; and the persistent injuries affected their ability to
perform self-care, work, and other daily activities (Weigel et al., 2014). However, the study
recruited participants aged 40-80 years. As mentioned, within the same work setting,
younger migrants appear to have a lower rate of injury and fewer adverse outcomes than
older migrants. Hence, the study results have a limited application for those working
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migrants who are younger than 40 years of age. Additionally, the study was cross-sectional,
thus limiting the understanding of long-term outcomes.

In conclusion, there are number of injury studies among migrant populations over the last
decade. The studies have reported mostly consistent results stating migrants had higher rates
of injury risk than non-migrants. Potential precipitating factors are intrinsic and extrinsic.
The intrinsic or host factors include age, gender, ethnicity, countries of birth, and health risk
behaviours, as examples. The extrinsic or environmental factors involve types of jobs,
working conditions, healthcare support services, discrimination, culture and language
differences, as examples. These factors have an impact on migrant health, particularly
injuries in the workplace. However, previous studies do have limitations. Firstly, most
studies have focused on occupational injuries, clearly useful for understanding injury
circumstances among migrant workers, but limiting understanding of injury outside work
settings. Secondly, studies on long-term outcomes are scarce as most studies used national
data collections which mainly have a cross-sectional design producing point prevalence
outcomes. Therefore, a research focus on migrants regardless of injury setting and measuring
long-term outcomes is necessary. This could be a foundation of knowledge on which future
research can be based and where planning for appropriate interventions to reduce injury
among migrants can be developed.

2.4.4 Injury studies among migrants in New Zealand
An early study of injury among migrants to New Zealand was conducted by Bossley and
Duncan (1975) investigating a high incidence of hand injuries from heavy machinery. The
authors extracted medical records of 38 cases of industrial machinery hand injuries from the
Hutt Hospital, Lower Hutt, during February-September 1973. They found 60% of patients
were New Zealand residents and 40% were Pacific migrants (Bossley & Duncan, 1975).
Despite being the lower proportion among the workers, the Pacific migrants had more severe
injuries than the resident group manifested by time in hospital, time off from work, and
costs-related to injury – 70%, 60%, and 65% of each, respectively (Bossley & Duncan,
1975). Factors associated with the injuries among the migrants were less experience or
unfamiliarity with the machine, poor English proficiency, and not following basic safety
protocols because that was slowing the pace of work (Bossley & Duncan, 1975).
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At the turn of the 21st century, Pacific people in New Zealand were still injury vulnerable
compared to NZ European and Asian ethnicities. The Labour and Immigration Research
Centre (2012) reported the national ACC claim rates among the Pacific workers was
increasing from approximately 39% in 2002 to 45% in 2009; whereas the rate decreased for
the NZ Europeans from 33% to 30% and remained stable for the Asians (approximately
16%) over the same period. This was due to Pacific workers being concentrated in high-risk
occupations (e.g., machinery operations and drivers, labourers), compared to non-Pacific
workers who were more often employed as managers, professionals, and clerical and
administrative workers (Labour and Immigration Research Centre,2012). In this report, 40
selected Pacific workers from the manufacturing industry in Manukau, Auckland were
interviewed (75% were Samoan, 35 out of 40 were born in Pacific Island nations) to explore
factors involving the high injury rates (Labour and Immigration Research Centre,2012). The
interviews revealed literacy and language barriers affecting communication leading to less
accessible work training and poorly understood health and safety information, as well as
these migrants being reluctant or unwilling to report minor injuries which occurred at the
workplace due to communication barriers (Labour and Immigration Research Centre,2012).
Other injury incidences are also high among Pacific people. Langley and Gulliver (2012)
investigating rates of serious non-fatal injuries due to assault between 2006 and 2009 found
the rates among Pacific male patients accounted for 67.8 per 100,000 per year which was
2.6 times of NZ European/Other, and 4.6 times that of Asian patients; while Pacific female
patients accounted for 11 per 100,000 per year which was 2.3 times and 3.4 times for the NZ
European/Other, and the Asian patients respectively (Langley & Gulliver, 2012). Lagolago
et al. (2015) also reported Pacific people have a significantly higher incidence of traumatic
brain injury (1,242 per 100,000 persons-years) compared to NZ Europeans (842 per 100,000
persons-years).

As part of POIS, two studies were conducted to examine predictors and short-term outcomes
after different types of injuries among Pacific people (see details of POIS in section 2.6).
With a total of 2,856 participants, 8% (n=239) identified as having Pacific ethnicity.
Although Pacific POIS participants were not solely migrants to New Zealand, these findings
may represent useful information for the IMS. Firstly, Cammock et al. (2012) found 27% of
the Pacific participants reported fair/poor health at three months post-injury compared to 5%
pre-injury. After adjusting for potential confounders, the odds of having fair/poor health
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post-injury were 2.1 times higher for females (compared to males) and 2.3 times higher for
the participants aged 25-44 years (compared to those who were older) (Cammock et al.,
2012). Additionally, participants who were dissatisfied with their social relationships before
injury had 4.2 times the odds of having fair/poor health compared to those who did not
(Cammock et al., 2012). The authors noted that, according to the Fonofale model (PulotuEndemann, 2001), family support and social networks were considered to be one of the
foundations for health and well-being for Pacific people, suggesting the participants may
experience less support following their injury leading to poor health outcomes (Cammock
et al., 2012). Secondly, Mauiliu et al. (2013) investigated disability and health outcomes at
three months post-injury among POIS participants and found Pacific participants had higher
prevalence of disability compared to non-Pacific participants (56% versus 42%). Moreover,
the Pacific group had 22% higher risk of disability, 19% higher risk of experiencing
anxiety/depression, and 14% higher risk of having problems to performing usual daily
activities compared to the non-Pacific group at three months following injury (Mauiliu at
al., 2013).

For long-term outcomes, Mauiliu (2014) followed up a sub-group of POIS participants to
examine health and disability outcomes at 24-months post-injury. The author reported an
improved reduction in the prevalence of disability from 56% at 3-months to 15% at 24months post-injury. However, the proportion still remained higher than for the non-Pacific
group (13%) (Mauiliu, 2014). There was no difference in the rate of returning to work at 24months follow-up between the Pacific and non-Pacific participants even if the Pacific group
experienced poorer outcomes (e.g., disability, financial strain, problems with pain and
mobility) (Mauiliu, 2014). Moreover, 43% of the Pacific group, who were back to work,
reported having on-going problems as a result of their initial injury which presumably means
the Pacific participants might return to work before they fully recover; and half of the Pacific
participants still had problems with pain/discomfort at 24-months post-injury. Mauiliu
(2014) also conducted a qualitative study to explore injury experiences from the perspectives
of seven Pacific women who were still experiencing on-going problems at 24-months postinjury. Interviews were held at six years post-injury and it was found that five out of seven
participants had persistent pain/discomfort and disability. Barriers for recovery among these
participants were personal factors (i.e., being strong and independent) and cultural factors
(i.e., Pacific women’s role of looking after family) which could affect the use of
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rehabilitation services, as well as applying financial pressures leading to an early return to
work (Mauiliu, 2014). As you can see, the Pacific population in New Zealand experience a
greater incidence and poorer short-term and long-term outcomes regardless of injury types
and settings comparing to other ethnic groups. Risks of injury and poor outcomes following
injury can arise from a range of barriers associated with the process of acculturation,
particularly language proficiency and cultural differences, as well as financial hardships
forcing acceptance of work in high-risk industries, and early returning to work before being
fully recovered from injury.

Hoque et al. (2006) conducted a systematic search of peer-reviewed articles from the New
Zealand Health Information Services between 1990 and 2005 relating to Asian people in
New Zealand. They reported young Asian people had the highest proportion of
hospitalisation (25% for those aged 15-24 years and 21% for those aged 25-39 years). Asian
people had a lower rate of age-standardised injury hospitalisation compared to NZ European
people (551 versus 1,024 per 100,000 persons), and shorter hospital lengths of stay (3.7±10.1
versus 4.6±9.0 days accordingly) (Hoque, 2006). Asians also appear to engage with a lower
rate of health service utilisation in New Zealand. For instance, DeSouza and Garrett (2005)
pooled data from the Chinese Health and Service Survey (collected in 2001, n=2,010, 99.5%
were born overseas) aiming to identify barriers accessing healthcare and social services
among Chinese people in Auckland. They reported the main barrier for the respondents was
poor English language proficiency leading to a reduced awareness of available health
services (e.g., ACC, public hospital). Mandarin and Cantonese were the first languages
spoken by most of the respondents, resulting in their facing difficulties in communicating,
particularly with GPs (DeSouza & Garrett, 2005). Sobrun-Maharaj, Tse and Hoque (2010)
conducted a qualitative study to explore barriers in accessing ACC services among Asian
people in New Zealand. Findings from 113 Asian participants showed barriers were personal
(e.g., age, gender, English proficiency, health seeking behaviours) and cultural (e.g.,
collectivism, family-oriented, traditional health pathways), which were exacerbated by
factors such as language barriers, discrimination, career compromise risks, and lack of
information regarding injury-related services and compensations among the Asians (SobrunMaharaj et al., 2010). These suggests the need to improve and increase interpretation
services, translation of information into the Asian languages, and training among service
providers in cross-cultural competence (Sobrun-Maharaj et al., 2010).
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In contrast, Cunningham et al. (2010) extracted data from the Survey of Families, Income
and Employment (SoFIE), a longitudinal survey between 2002 and 2010, to estimate injury
incidence that interrupted individual normal activities among New Zealanders (n=18,955).
They revealed 12.5% of the respondents reported injury which led them to stop their usual
activities for more than a week in the past 12 months. Of these, 47% of the injury reports
occurred outside home and work settings (mainly from sport injuries), 32% injured at home
and 21% injured at their workplace (Cunningham, 2010). NZ European respondents had the
highest proportion of reporting injury (13%) compared to 9% for Pacific and 7% for Asian
respondents (Cunningham, 2010). After adjusting for age and ethnicity, the odds of injury
were lower among Pacific (0.66 times for male and 0.65 times for female) and Asian (0.50
times for male and 0.48 times for female) respondents, compared to the NZ European ethnic
group (Cunningham, 2010). Likewise, another study used data from public hospital
discharges between 2000 and 2009 to describe unintentional home injuries among New
Zealanders, aged 20-64 years, who required hospital admission (Kool et al., 2011). The study
revealed the NZ European ethnic group had the highest rate of admission due to home
injuries (201.2 per 100,000 persons), followed by Pacific, Asian and other ethnic groups
with 186.6, 69.1, and 41.1 per 100,000 persons, accordingly (Kool et al., 2011).

In summary, there are mixed results regarding the incidence and risks of injury among
different ethnic groups of people in New Zealand. Pacific populations appear to demonstrate
more vulnerability compared to NZ European and Asian populations. Factors associated
with injury are similar in most studies including the lack of language proficiency and cultural
differences which could lead to communication difficulties and inequities, resulting the
lower use of injury-related healthcare services.

2.4.5 Conclusion
The burden of injury is well-established globally, and in New Zealand. Injury is an important
cause of mortality and disability. New arrivals to a country may find themselves in positions
of occupational vulnerability precarious employment, high hazardous jobs/tasks, and
working in poor conditions. Injury among migrants could reflect social inequality, for
example, socio-demographic circumstances (e.g., gender, income, education, language
proficiency) and migrants may experience unequal environmental exposures (e.g., types of
jobs, working conditions) leading to high risks of injury and poor outcomes following injury.
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Occupational injuries among migrants are well documented, however, there are limited
studies outside work settings involving migrants. Additionally, most studies were conducted
via the use of national data collections which are cross-sectional rather than longitudinal
studies, thus restricting the understanding of the injured survivors’ experiences of long-term
outcomes.

Despite having access to useful information from many countries, New Zealand has a unique
health system with regard to personal injuries, the ACC, which is different to the health
systems in other countries. Additionally, to the best of my knowledge, there has been little
research into injury among migrant populations in New Zealand. Most previous studies have
classified migrant status through self-reported ethnicity and many studies cannot distinguish,
or did not report on, participants born in New Zealand or those born overseas. This could
limit our understanding of injured migrants with the same ethnicity but born outside New
Zealand. Before developing appropriate injury-related interventions to reduce injury and
improve post-injury outcomes among migrants, we need to understand what differences, if
any, there are in their characteristics, health and outcomes.

2.5 Accident compensation corporation (ACC)
The Crown entity ACC, under the Accident Compensation Act 2001 (Parliamentary Counsel
Office, 2017), delivers a ‘no-fault’ insurance scheme covering all personal injuries for
everyone in New Zealand irrespective of causes or settings of injury (e.g., injuries occurring
in the home, workplace, school, on sport fields, and through road accidents are all potentially
covered (Accident Compensation Corporation, 2016). New Zealand was one of the first
countries in the world to introduce an insurance system for injuries for workers (Accident
Compensation Corporation, 2017d). The following section provides a description of ACC
including its history and associated legislations, responsibilities, and who are ACC’s
entitlement claimants.

2.5.1 History of ACC and early injury-related legislations
Pre-1974, injured individuals could access financial support, as a result of accidents, through
three possible avenues (Woodhouse, Bockett, & Parson, 1967). Firstly, compensation was
available under common law if it could be proven by the court that the plaintiff’s injuries
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were due to negligence. Secondly, the Worker’s Compensation Act 1900 required employers
to take responsibility for employees injured at work and to compensate the family of injured
employees who had died from work-related injury (Woodhouse, Bockett, & Parsons, 1967).
This Act did not provide universal access as it did not compensate non-workers, workers
with non-work-related injuries, or injuries caused by motor vehicle accidents (Accident
Compensation Corporation, 2017d). Thirdly, the Social Security Act 1938, individuals who
were sick or ill could seek for a basis subsistence payment (Woodhouse et al., 1967).

However, these routes to compensation were reported by the Royal Commission as:
Such a fragmented and capricious response to a social problem which cried out for
co-ordinated and comprehensive treatment cannot be good enough (Woodhouse et
al., 1967, p.19).
The negligence action is a form of lottery. In case of industrial accidents it provides
inconsistent solutions for less than one victim in every hundred. The Workers’
Compensation Act provides meagre compensation for workers, but only if injury
occurred at their work. The Social Security Act will assist with the pressing needs of
those who remain, provided they can meet the means test. All others are left to fend
for themselves (Woodhouse et al., 1967, p.19).

For example, between 1954 and 1965, only 0.8% of industrial accident claims (4,941 out of
610,009) were successful under the common law (Woodhouse et al., 1967). Yet injuries
could potentially create significant economic strain on injured people and their family. The
evident inequities of covering some people, but not others, resulted in the government
establishing a Royal Commissions in 1966 to inquire into injury compensation (Woodhouse
et al., 1967).

After the investigation, in 1967, Sir Owen Woodhouse, a High Court judge, reported on
behalf of the commission and posted recommendations, in what came to be known as the
‘Woodhouse Report’ (Woodhouse et al., 1967). The intention was the creation of a single
umbrella system for accident, prevention, rehabilitation and forms of compensation
coverage. The recommendations included calls for a new compensation scheme that
consisted of a 24-hour a day coverage, no-fault claims for all injured anywhere in New
Zealand with adequate compensation (Woodhouse et al., 1967). The Woodhouse key
recommendations are presented in Box 2.1.
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Box 2.1: Five key principles of the Woodhouse recommendations (Woodhouse et al., 1967,
pp.39-41).
1) Community responsibility – the community must respond and protect all
citizenships who sustain from injury.
2) Comprehensive entitlement – the same uniform of compensation scheme should
provide for all injured persons regardless of causes or setting of their injury.
3) Complete rehabilitation – physical and vocational rehabilitations should
organise for the injured person.
4) Real compensation – the compensation should provide for income lost within a
whole period of incapacity and for any permanent impairment regardless of its
effect on earning ability.
5) Administrative efficiency – the system should be effective and consistent.

Following this Report, the Accident Compensation Act was enacted in 1972 and established
compensation to cover workers with non-work-related injuries and vehicles injuries. Then
in 1973 Amendments expanded the Act to cover students, non-workers and visitors who had
injuries in NZ (Accident Compensation Corporation, 2017d). In 1974, the government
established the ‘Accident Compensation Commission’, which become the ‘Accident
Compensation Corporation (ACC)’ in 1992 to deliver and manage the no-fault insurance
scheme (Accident Compensation Corporation, 2017d). In 2001, the Accident Compensation
Act was legislated with the main focus of ACC on injury prevention and rehabilitation. The
Act was replaced by the Injury Prevention, Rehabilitation, and Compensation (IPRC)
Amendment Act in 2005 which included support for people injured as a consequence of selfharm, and for those mental injuries sustained at work or from sexual violence. However, the
name of the Act was returned in 2010 to its original (Accident Compensation Corporation,
2017d). The Royal Commission and subsequent legislation led to the creation of a unique
universal care system available for all people who are injured in New Zealand.

2.5.2 ACC responsibility for injury
ACC provides the no-fault insurance scheme which universally covers personal injury
events for all New Zealanders and visitors irrespective of causes and settings of injury. The
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primary role is to enable any injured person to be supported and promoted to return to
everyday life and work within a realistic timeframe. To facilitate this, the following types of
support are offered by, or via, ACC (Accident Compensation Corporation, 2016).
1) Medical treatment and rehabilitation
2) Home assistance such as housework, attendant care and home modification
3) Vocational rehabilitation
4) Travelling subsidy
5) Accommodation subsidy
6) Weekly earnings-related compensation for injured individuals who lost income due
to injury for up to 80% of their pre-injury income
7) A one-off payment to individuals who sustain a permanent disability
8) A one-off payment to families of injured individuals who died from their injuries
9) Funeral costs
Within the scheme, individuals are provided with comprehensive accident insurance
coverage and compensation in exchange for their right to sue for injury related damages
(Accident Compensation Corporation, 2016)

2.5.3 Entitlement claimants
One significant group of injured individuals supported by ACC are registered as ‘entitlement
claimants’ (Community Law, 2017). These claimants are placed in this category by ACC if
they have sustained injuries likely to require one week or more away from paid work, or if
they require on-going treatment and rehabilitation beyond primary healthcare treatments for
the initial injury. In the 2016/2017 financial year, among entitlement claimants aged 15-64
years, the number of new claims was 108,352 (9% of all claims), and ACC spent 2.2 billion
to support these entitlement claimants (84% of the total costs) (Accident Compensation
Corporation, 2017c).

2.6 Prospective outcomes of injury study (POIS)
POIS is a longitudinal cohort study which aimed to identify predictors, costs, and a range of
outcomes following injury among individuals who were recruited via ACC’s entitlement
claims register (Derrett et al., 2009). Having included participants who were hospitalised
and non-hospitalised as a result of their injury events occurring in New Zealand, POIS
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examined injury experiences and outcomes among a range of individuals, with a variety of
injuries (Derrett et al., 2011). POIS examined short- and longer-term outcomes, as well as
the effects of injury on participants’ personal and work lives following injury up to two
years. This project identified a range of predictors of various outcomes and healthcare
service experiences among injured people who accessed ACC.

POIS was undertaken by a research team largely based in the Injury Prevention Research
Unit (IPRU), Department of Preventive and Social Medicine, University of Otago, New
Zealand (http://blogs.otago.ac.nz/ipru/research/pois). POIS received funding from the
Health Research Council of New Zealand (HRC) (2007-2013) and was co-funded by ACC
(2007-2010) (Derrett et al., 2011). Ethical approval for POIS was granted by the New
Zealand Health and Disability Multi-Region Ethics Committee (MEC/07/07/093) (Derrett,
Samaranayaka, et al., 2012). POIS included Māori investigators and had a key focus on
ensuring beneficial findings and outcomes for Māori were obtained (Wyeth, Derrett,
Hokowhitu, Hall, & Langley, 2010).

2.6.1 Participant recruitment and data collection
POIS participants were recruited from those clients entered onto the ACC entitlement claims
register between December 2007 and June 2009 (Derrett et al., 2011). Eligible candidates
were those clients usually residing in five regions of New Zealand (namely, Auckland,
Manukau City, Gisborne, Otago, and Southland), and were aged 18-64 years at the time of
injury. The candidates could have any number of injury types and were either hospitalised
or non-hospitalised as a result of their injuries. However, those with self-harm or sexual
assault injuries were excluded. Visitors to New Zealand were not invited to participate as
they were not likely to be available at follow-up time points.

All participants were informed of POIS and consented orally to participate. This oral consent
was recorded by approved POIS interviewers and the copy of the consent was sent to
participants for their records (Derrett, Samaranayaka, et al., 2012). POIS participants were
interviewed at 3-months, 12-months and 24-months post-injury. Self-reported data
collection was mainly through structured telephone interviews, face-to-face interviews or by
postal questionnaires. POIS used the Barrell injury diagnosis matrix to classify injury by its
region and nature into 12 categories based on anatomical sites and clinical diagnosis (Barell
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et al., 2002; Derrett et al., 2011). The setting of injury event, such as work-related injury or
non-work-related injury was defined for those who were in paid employment before injury.
The injury was also classified as ‘unintentional injury’ (accidental) and ‘intentional’
(assault). In the IMS, self-inflicted injuries or sensitive injury cases (e.g., sexual abuse) are
not included as people with these types of injury were not recruited to POIS.

As POIS recruited participants with different injury severities and many were hospitalised,
the first interview occurred 3-months (on average) after the injury events. Data about
participants’ injuries were also collected through electronic databases from ACC and the
Ministry of Health’s National Minimum Dataset (NMDS) of hospitalisations (for the 25%
who were admitted to hospital as a consequence of their injury). POIS participants were
classified as hospitalised if they were admitted to hospital within seven days of the injury
date or were treated for three hours or more at an emergency department for their injury.

Figure 2.3 provides a summary of POIS recruitment and study follow-up rates (Derrett et
al., 2011). There were 7,875 potential participants from ACC’s entitlement claims register
during the specified recruitment time-period. Of these claimants, 4,881 (62%) were able to
be contacted by POIS staff. Within the contactable group, 2,856 claimants were recruited to
be part of POIS, representing a 59% participation rate.
In terms of participant follow-up, 21% (600 participants) were lost to follow-up at 24-months
post-injury (Langley et al., 2013). Factors associated with non-participation were being
male, aged ≤45 years, having only secondary school or no formal educational qualifications,
Māori, living with non-family members, and injury caused by assault (Langley et al., 2013).

2.6.2 Key findings from current POIS publications
Many papers have been published reporting various POIS findings. This section summarises
key results of POIS that are important for the research questions of the IMS in two aspects:
1) pre-injury2 and injury-related characteristics, and 2) post-injury3outcomes.

2
3

Pre-injury refers to ‘before the injury event that led to participate in POIS’.
Post-injury refers to ‘after the injury event that led to participate in POIS’.
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Figure 2.3: Recruitment of POIS participants and interviewing time-points

Pre-injury socio-demographic characteristics
A large proportion of the participants were male (61%), born in New Zealand (77%), resided
in Auckland region (33%), and were age 45-54 years (25%) (Derrett et al., 2011). Pre-injury,
59% of participants held post-secondary school qualifications and 92% were in paid
employment (Derrett et al., 2011).
Pre-injury health characteristics
Only 5% of the participants reported ‘fair’ or ‘poor’ general health pre-injury, whereas 95%
stated their health as ‘good’, ‘very good’, or ‘excellent’ (Derrett et al., 2011). More than half
of the participants (54%) had no chronic conditions pre-injury; and the top three conditions
were neck/back conditions (16%), asthma (12%) and migraine (10%) (Derrett et al., 2011).
The prevalence of pre-injury disability as assessed through the 12-item World Health
Organization Disability Assessment Schedule 2.0 (WHODAS) (see details in Section 3.5.2)
was 4.9% for hospitalised and 5.4% for non-hospitalised participants (Derrett et al., 2011).

Injury-related characteristics
Among POIS participants, 25% (n=673) of POIS participants were hospitalised or treated
for three hours or more at an ED (Derrett, Samaranayaka, et al., 2012). Of these, a large
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percentage of participants were male, aged 18-34 years, had unintentional injury, perceived
injury as threat to life, and perceived injury as threat of severe long-term disability (Derrett,
Samaranayaka, et al., 2012). Participants whose injury was caused by assaults had a higher
hospitalisation rate than those whose injuries were unintentional (46% versus 24%,
accordingly) (Derrett, Samaranayaka, et al., 2012). Injury was work-related for 35% of
participants, and a large proportion of these were males (70%), had no formal qualifications
(59%), and worked in trade or manual occupations (56%) (Lilley, Davie, Langley,
Ameratunga, & Derrett, 2013). The New Injury Severity Score (NISS) was used to identify
anatomically severe injuries indicating threat-to-life within one week from the injury
occurring: NISS 1-3 (least severe), NISS 4-6 (middle severe), NISS >6 (most severe)
(Derrett, Samaranayaka, et al., 2012; Stevenson, Segui-Gomez, Lescohier, Di Scala, &
McDonald-Smith, 2001; Wilson, Davie, & Derrett, 2017). The detail about NISS is
described in Section 3.6.3. Hospitalisation was more prevalent among participants with the
injury severity of NISS ≥4 (Derrett et al., 2013). However, Wilson et al. (2014) highlighted
that prevalence of poor outcomes at 3-months post-injury was high for those with the least
severe injury score (NISS 1-3), particularly since three quarters of POIS participants were
non-hospitalised. Additionally, difficulty in accessing healthcare services at 3-months postinjury was 2.5 times higher among non-hospitalised participants than those who were
hospitalised (Derrett, Samaranayaka, et al., 2012).

Health outcome post-injury
At 12-months post-injury, 29% of participants reported ‘fair’ or ‘poor’ general health, 18%
Māori and 11% non-Māori (Maclennan, Wyeth, Davie, Wilson, & Derrett, 2014). Māori had
44% greater risk of having ‘fair’ or ‘poor’ general health than non-Māori at the same period
(Maclennan et al., 2014). POIS measured functioning using the EQ-5D questionnaire which
comprises with fives dimensions: mobility, self-care, usual activities, pain/discomfort, and
anxiety/depression dimensions of functioning (Brooks, 1996; Reenen & Oppe, 2015; The
EuroQol Group, 2018); plus cognitive ability as an additional dimension (Langley et al.,
2011). The odds of cognitive problems were increased among participants who reported
‘fair’ or ‘poor’ general health at 3-months post-injury (OR=1.42; 95%CI 1.04, 1.95)
(Langley et al., 2011). Among participants who reported ‘fair’ or ‘poor’ general health at
12-months post-injury (n=126), 63% had problems with pain or discomfort, 48% had
difficulty performing usual activities, 40% reported anxiety or depression, 39% had
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problems with mobility, 33 % had cognitive problems, and 12% had difficulty in performing
self-care (Langley et al., 2013).

Disability outcome post-injury
POIS used the 12-item WHODAS questionnaire to measure disability (Andrews, Kemp,
Sunderland, Von Korff, & Ustun, 2009; Üstün, 2010) (see details of the tool in section 3.5.2).
The proportion experiencing disability was high at 3-months post-injury; 54% and 39% for
hospitalised and non-hospitalised participants respectively (Derrett, Samaranayaka, et al.,
2012). Although disability reduced over time to 13% for both groups at 24-months followup, the proportion still remained higher than their pre-injury state (where it was 5%) (Derrett
et al., 2013). Disability was experienced by a greater proportion of Māori (Maclennan et al.,
2014; Wyeth, Samaranayaka, Davie, & Derrett, 2017), and Pacific people (Mauiliu, 2014),
compared to non- Māori and non-Pacific. If the injury had been caused by assault,
participants had three times the risk of disability compared to those who were unintentionally
injured (Derrett, Samaranayaka, et al., 2012). Regardless of being hospitalised or not, strong
predictors leading to shorter and longer-term disability outcomes included: having preexisting disability, two or more pre-injury chronic illnesses, and obesity (Derrett,
Samaranayaka, et al., 2012; Derrett et al., 2013). Severity of injury had an impact on
disability status only for short-term follow-up (Derrett, Samaranayaka, et al., 2012).
Difficulty in accessing health services after their injury is associated with disability for nonhospitalised participants at 3-months (Derrett et al., 2013). This difficulty is a strong
predictor for longer-term disability for Māori (Wyeth et al., 2017). Additionally, ongoing
injury-related conditions were also found to be associated with having trouble to accessing
health services after the injury (Wilson et al., 2017).

2.7 Research contributions
2.7.1 What is already known?
The number of migrants is increasing in New Zealand. There is a knowledge gap regarding
post-injury outcomes among migrants. Most studies in New Zealand target specific types of
injury, specific groups of people, or only those who were hospitalised. Additionally, many
studies in New Zealand assign migrant status through self-reported ethnicity. Thus, there is
little known regarding injury-related risk predictors and outcomes among migrants who were
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born outside the country. This is crucial because New Zealand has a unique health system
for personal injuries. It is different from other countries in relation to its universal access.
Thus, migrants may be unaware of what injury-related healthcare services are available for
them. This can lead to lower use resulting in poor outcomes post-injury. There is also little
known regarding how long they have been living in New Zealand and the risks of injury
outcomes post-injury among migrants. The durations living in New Zealand may have an
impact on the risk of poor outcomes, among new arrivals to New Zealand who are at various
stages of socialising into New Zealand’s culture and healthcare system.

2.7.2 How the IMS will address current knowledge gaps?
The IMS is focused on data from POIS participants who were ACC entitlement claimants
and sustained different types of injuries, with or without hospitalisation. The analysis
describes the characteristics of these claimants according to whether or not they were born
in New Zealand.

The IMS will:
•

Be the first, to my knowledge, to examine the predictors and outcomes from different
types of injuries, with and without hospitalisation, among migrants.

•

Provide knowledge regarding pre-injury and injury-related factors associated with
injury among migrants compared to non-migrants.

•

Provide knowledge on health and disability outcomes for migrants in both the shortand long-term, following injury, compared to non-migrants.

•

Identify predictors associated with poor outcomes among migrants in both the shortand long-term, following injury.

•

This may also be the first study investigating long-term outcomes from different
types of injuries, and measuring disability using the WHODAS instrument, among
migrant populations.

The IMS will help to identify unique needs and concerns among our growing group of
current and future migrants. Such needs and concerns may have been overlooked by overly
specific studies. This additional data could be useful and may stimulate further investigation
in order to prevent or reduce possible disparities in injury outcomes among migrants in New
Zealand. Many questions have been raised that the IMS plans to investigate.
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2.7.3 Research questions
1. Do pre-injury characteristics among migrants differ from those among non-migrants?
2. Do injury outcomes among migrants differ from those of non-migrants in the shortand long-term following injury?
3. Do the risks of poor outcomes differ for migrants compared to non-migrants in the
short- and long-term following injury?
4. Do years living in New Zealand have an impact on injury outcomes among migrants?
5. What are predictors associated with poor outcomes for migrants in the short- and longterm following injury?
As knowledge regarding predictors associated with injury outcomes among migrants in New
Zealand is limited, the research presented here focused specially on understanding injuryrelated predictors and durations living in New Zealand among overseas-born migrants.
Research questions #4 and #5 did not focus on doing a comparative analysis, but instead
focused on thoroughly describing outcomes for migrants.

2.8 Chapter summary
This chapter summarised details gathered from a systematic manner of the literature review
to capture information related to the IMS. We have established what knowledge there is
regarding migrants and burden of injury in the global and the New Zealand context. As
mentioned previously, there are knowledge gaps in terms of pre-injury factors and outcomes
post-injury among migrants. A range of international injury studies has been published but
appears to be less able to explain circumstances in New Zealand due to the unique no-fault
injury insurance scheme which is operated by ACC. Fortunately, POIS provides the
opportunity to investigate injured migrants, who were recruited via ACC entitlement claims
register. This will allow the researcher to examine differences in pre-injury factors and postinjury outcomes between migrants and non-migrants for up to two years. Hence, the next
chapter will focus on the research design, objectives and methods to answer the research
questions.
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CHAPTER 3: METHODS
3.1 Research aims and objectives •

Defining overall aims and objectives

3.2 Ethical approval

•

Information about ethical approval for the IMS

3.3 Study sample

•

Identifying the IMS participants from POIS
participants

3.4 Exposure, confounders and
outcomes

•

Description and diagram of relationships among
exposure, confounders and outcomes

3.5 Outcome variables

•

Description of health and disability outcomes

3.6 Explanatory variables

•

Description of pre-injury socio-demographic,
pre-injury health, and injury-related
characteristics

3.7 Data analysis

•

Description of the IMS data analyses

3.8 Chapter summary

•

A summary of the IMS methods

This chapter provides a detailed description of the research methods including aims and
objectives, ethical approval, sample, variables and data analysis. The IMS outcomes are
focussed on 3-months and 24-months post-injury.

3.1 Research aims and objectives
3.1.1 Aims
The overall aim is to investigate health and disability outcomes among migrants compared
to non-migrants at two different post-injury time-points (3-months and 24-months), and also
to examine and identify predictors associated with poor outcomes post-injury among the
migrants according to years living in New Zealand.

3.1.2 Objectives
1. To describe and compare pre-injury and injury-related characteristics between
migrants and non-migrants.
2. To compare health and disability outcomes at 3-months and 24-months post-injury
between migrants and non-migrants.
3. To examine whether or not migrants have different risks of poor health and
disability at 3-months and 24-months post-injury compared to non-migrants.
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4. To examine health and disability outcomes at 3-months and 24-months post-injury
among migrants according to years living in New Zealand.
5. To identify predictors associated with poor health and disability among migrants at
3-months and 24-months post-injury.

3.2 Ethical approval
The IMS was conducted within the confines of an ethical approval which was obtained for
POIS from the New Zealand Health and Disability Multi-region Ethics Committee
(MEC/07/07/093) (Derrett, Samaranayaka, et al., 2012). All participants were informed and
consented orally to participate in POIS. Their consent was recorded by approved POIS
interviewers in a manner consistent with the approval guidelines. The researcher has signed
an agreement to operate under the obligations laid down by the Declaration of
Confidentiality (see Appendix II) before accessing POIS participants’ data. This ensured the
research implemented under the previously agreed ethical considerations of POIS while
using a de-identified subset of the data necessary to address the research’s objectives. At all
times, the researcher abided by the policies and ethical guidelines of the University of Otago.

3.3 Study sample
All POIS participants who identified ‘country of birth’ were included in the IMS. ‘Migrants’
were classified as participants who were born overseas and ‘non-migrants’ those who were
born in New Zealand. Data from POIS at the 3-months and 24-months interviews post-injury
were used for analysis.

Of a total of 2,856 POIS participants, six did not identify their country of birth, leaving data
for 2,850 (99.8%) participants available for analysis (Figure 3.1). Of these 2,850
participants, 24% (n=677) were migrants and 76% (n=2,173) were non-migrants. The 3months interview was completed for all participants. However, 21% of participants (n=599)
were lost to follow-up at 24-months post-injury: 165 were migrants and 434 were nonmigrants, leaving data for 2,256 participants available for analysis at this time-point.

For migrants, the complete health and disability data were 671 and 651 respectively at 3months follow-up and 510 and 499 respectively at 24-months follow-up (Figure 3.1). For
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non-migrants, the complete health and disability data were 2,163 and 2,110 respectively at
3-months follow-up and 1,732 and 1,698 respectively at 24-months follow-up

Figure 3.1: Flow chart of the IMS’s participants recruiting from POIS.

3.4 Exposure, confounders and outcomes
3.4.1 The IMS
The exposure was ‘migrant status’ (Figure 3.2). Participants were asked to identify their
country of birth using the question from the 2006 NZ Census “Which country were you born
in?” (Statistics New Zealand, 2006). Participants were classified as ‘migrants’ if they were
born overseas and as ‘non-migrants’ if they were born in New Zealand. A range of potential
confounders were explored and were grouped as: pre-injury characteristics (sociodemographic and health characteristics) and injury-related characteristics. The outcomes
investigated were health and disability at 3-months and 24-months post-injury.
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Figure 3.2: Diagram of the exposure, confounders and outcomes for the IMS
3.4.2 The specific migrant group
The exposure for the IMS’s specific migrant group was ‘years living in New Zealand.
(Figure 3.3). Migrants were asked “When did you first arrive to live in New Zealand?” The
number of years were then simply calculated from the year of arrival to the year of interview
and recorded as continuous data. The same potential confounders and the outcomes (health
and disability) as in the IMS main study were explored at 3-months and 24-months postinjury.

Figure 3.3: Diagram of the exposure, confounders and outcomes for the IMS specific
migrant group.
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3.5 Outcome variables
Two main outcomes for the IMS were ‘health’ and ‘disability’ at 3-months and 24-months
post-injury. Each outcome was recoded dichotomously allowing the researcher to use the
same statistical method and approach for all analyses.

3.5.1 Health outcome
Participants were asked to rate their general health on a 5-points rating scale (excellent, very
good, good, fair and poor) using a single question from the Short-Form 36 questionnaire
(Ware, Kosinski, Dewey, & Gandek, 2000):
“In general, would you say your health is….?”
For the purposes of the analyses in the IMS, responses with ‘fair’ or ‘poor’ were categorised
as having ‘Poor health’. Those who stated ‘good’, ‘very good’, or ‘excellent’ were
categorised as ‘Not poor health’.

3.5.2 Disability outcome
The 12-item WHODAS II questionnaire was used to measure disability pre- and post-injury
(Andrews et al., 2009; Üstün, 2010). The tool was specially developed by the World Health
Organization (WHO) according to the International Classification of Functioning, Disability
and Health (ICF) framework which covers six domains of adult functioning: cognition,
mobility, self-care, getting along, life activities and participation (Andrews et al., 2009;
World Health Organization, 2018).

Participants were asked to recall their level of difficulty, performing activities and
participation, in the previous 30 days before the interview date including: (1) standing for a
long period, (2) taking care of household responsibilities, (3) learning a new task, (4) joining
community activities, (5) being emotionally affected by health problems, (6) concentrating
on doing something, (7) walking a long distance, (8) washing the whole body, (9) getting
dressed, (10) maintaining a friendship, (11) dealing with people, and (12) performing day to
day work. Each question has five levels of the difficulty and a corresponding score: None=0,
Mild=1, Moderate=2, Severe=3, and Extreme/Cannot do=4. The sum of the scores from the
12 questions ranged between zero (no disability) and 48 (maximum disability) (Derrett,
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Samaranayaka, et al., 2012). Participants were grouped as ‘No/Lesser’ disability if a
WHODAS sum score was between zero and nine, whereas a WHODAS sum score ≥10 was
grouped as ‘Yes’ referring to their experiencing disability. If the participants missed
responding to one WHODAS item, their score for that particular dimension was imputed by
the average of remaining 11 items when calculating the sum score. However, if participants
missed responding to more than one item, their disability data were not included in analyses
(Derrett, Samaranayaka, et al., 2012).

3.6 Explanatory variables
Explanatory variables correspond to any factors that may influence the outcomes of interest.
In the IMS, a range of variables (Table 3.1) were selected based on knowledge from previous
migrant literature (see Section 2.4) and POIS publications (2011; Derrett, Samaranayaka, et
al., 2012; Derrett et al., 2013; Langley et al., 2013; Langley et al., 2011; Lilley et al., 2013;
Maclennan et al., 2014; Mauiliu et al.,2013; Wilson et al., 2017).

Table 3.1: Summary of explanatory variables explored in the IMS.
Pre-injury socio-demographic
characteristics
Gender
Age at time of injury
Highest educational qualification
Paid employment
Household income
Living arrangements
Social relationships
Sense of community
Comfort in faith or spiritual beliefs
Family involvement

Pre-injury health
characteristics
General health
Chronic conditions
Disability
Body Mass Index
Smoking
Alcohol use
Recreational drug use

Injury-related characteristics
Injury cause
Work-related injury
Injury severity
Hospitalisation
Perceived threat to life
Perceived threat of severe long-term disability
Access to healthcare services

3.6.1 Pre-injury socio-demographic characteristics
Pre-injury socio-demographic variables including age, gender, country of birth, highest
educational qualification, and living arrangements were obtained from POIS participants
using questions from the 2006 NZ Census (Statistics New Zealand, 2006). Other variables
were gathered using questions from different sources outlined below.
1) Gender: Participants were classified by gender as ‘Male’ or ‘Female’ and were

grouped accordingly.
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2) Age at the time of injury (years): Age at the time of the injury that led participants

being recruited to POIS were categorised into age groups: 18-24, 25-34, 35-44, 4554, and 55-64 years. A 10-year age band was used to overcome the small number of
migrant participants per age group in the analysis. The author did not used >10-year
age bands as they are too wide and may conceal outcomes (e.g. poor health or
disability being more prevalent among older people compared to younger people).
Participants aged 18-24 years were grouped together as the youngest age group.
3) Highest educational qualification: Participants were asked to report their highest

educational qualification. Responses were grouped as ‘No formal’, ‘Secondary
school’, or ‘Post-secondary school’ qualifications.
4) Paid employment: Participants were asked “Which of the following best describes

your paid work situations at the time of your injury?” (Ministry of Social
Development, 2002). Those who worked for pay pre-injury were grouped as ‘Yes’;
and those who did not worked for pay were grouped as ‘No’.
5) Household income: Participants were asked “How did your total household income

meet your everyday needs for such things as accommodation, food, clothing and
other necessities before your injury?” (Ministry of Social Development, 2002).
Responses were grouped as ‘Adequate’ if participants stated ‘enough’, or ‘more than
enough’ money; and as ‘Inadequate’ for those who stated ‘just enough’ or ‘not
enough’ money for their daily needs.
6) Living arrangements: Participants were asked who they lived with in the same

household at the time of their injury. Responses were grouped as living ‘Alone’,
‘With non-family’, and ‘With family’ (including partner or spouse).
7) Social relationships: Participants were asked about their contact with relatives and

friends, quality of relationships, as well as frequency of social contacts by the
question: “Overall, how would you rate your social relationships before injury?”
Responses were classified as ‘Satisfied’ if participants reported ‘completely’ or
‘mostly satisfied’; and as ‘Dissatisfied’ if participants reported ‘neither satisfied nor
dissatisfied’, ‘mostly’, or ‘completely’ dissatisfied with their relationships (Derrett,
Samaranayaka, et al., 2012).
8) Sense of community: Participants were asked about their feeling towards

neighbourhood in this way: “Some people say they feel like they have a sense of
community with the people in their neighbourhood. Others don’t feel that way. How
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about you?” Responses were classified as ‘Strong’, ‘In-between’, or ‘Very little’
(Derrett, Samaranayaka, et al., 2012; Portney & Berry, 1997).
9) Comfort in faith or spiritual beliefs: Participants were asked to rate how they felt

about a single statement “I find comfort in my faith and spiritual beliefs” from the
FACIT-Sp (Peterman, Fitchett, Brady, Hernandez, & Cella, 2002). Responses were
‘Very much’, ‘Quite a bit’, ‘Somewhat’, ‘A little bit’, or ‘Not at all’; and then further
grouped as ‘Very much/Quite a bit’ and ‘Somewhat/A little bit’.
10) Family involvement: Participants were asked to report how much family/whanāu

were involved their lives before their injury. Responses were ‘Very large’, ‘Large’,
‘Small’, or ‘Very small’ (Ministry of Social Development, 2002); and then further
grouped as ‘Very large/Large’ or ‘Small/Very small’.

3.6.2 Pre-injury health characteristics
1) General health: Participants were asked to recall their general health in the past 30

days pre-injury “In general, would you say your health was…… before injury?”
(Ware et al., 2000). As mentioned previously, responses were classified as ‘Poor
health’ if participants rated their health as ‘fair’ or ‘poor’; and for those who stated
‘excellent’, ‘very good’, ‘good’ were classified as ‘Not poor health’.
2) Chronic conditions: Participants were asked to report their chronic conditions pre-

injury choosing from 21 conditions listed in the 2006/07 New Zealand Health Survey
(Ministry of Health, 2008). Responses were defined as ‘Yes’ only if the condition
was diagnosed by a doctor and had continued for at least 6 months (Derrett,
Samaranayaka, et al., 2012). The responses were further grouped based on number
of the conditions: ‘0’, ‘1’, and ‘≥2’.
3) Disability: Pre-injury disability was measured using the WHODAS, but participants

were asked to recall their difficulty in performing activities and in participating in
the 30 days before the injury event. Participants were grouped as ‘No/Lesser’
disability and ‘Yes’ for disability using ‘≥10’ cut off as mentioned before (Derrett,
Samaranayaka, et al., 2012).
4) Body Mass Index (BMI): Participants were asked their pre-injury height and

weight. The values were used to calculate BMI through the weight (kilograms)
divided by the square of the height (metres) (World Health Organization, 2017a).
Responses were categorised into ‘<30’ or ‘≥30’ (obesity).
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5) Smoking: Participants were asked to report their smoking behaviour using a question

from the 2006 NZ Census, “Did you smoke cigarettes regularly before your injury?”
(Statistics New Zealand, 2006). Responses were classified as ‘Yes’ if they smoked
one or more a day of tobacco cigarettes; or as ‘No’ for those who did not.
6) Alcohol use: Participants were asked to recall their alcohol consumption using the

Alcohol Use Disorders Identification Test Consumption (AUDIT-C) question, “In a
year before your injury, how often did you have a drink containing alcohol?”
(Bradley et al., 2007). Responses were defined as ‘Yes’ if participants consumed any
alcoholic beverages (e.g., beer, wine, spirit, vodka) from at least monthly (or less)
and up to >4 times a week; or as ‘No’ for those who stated they never drink (Langley
et al., 2011).
7) Recreational drug use: Participants were asked to report their frequency of

recreational drug usage in the past 12 months pre-injury (e.g., marijuana/cannabis,
methamphetamine (P or speed), ecstasy, LSD, cocaine, or herbal highs). Responses
were defined as ‘Yes’ if participants used any of the drugs at least monthly (or less)
and up to ≥4 times a week; or as ‘No’ for those who stated they had never used any
drugs (Derrett, Samaranayaka, et al., 2012).

3.6.3 Injury-related characteristics
1) Injury cause: Participants were asked “Was your injury caused by an assault or

violence?” Responses were defined as ‘Assault’ if participants stated ‘yes’ or
‘maybe’ and as ‘Unintentional’ if their injury did not occur as a result of an assault
or violence (Derrett, Samaranayaka, et al., 2012).
2) Injury severity: Participants’ ICD-10 codes were converted to an Abbreviated

Injury Scale (AIS) ranging from 0 (minor injury) to 6 (maximum or untreatable
injury) (Stevenson et al., 2001). A New Injury Severity Score (NISS) was a sum of
the squares of the three most severe of the participants’ AIS scores, and then
categorised into three groups of injury severity: NISS 1-3 (least severe), NISS 4-6
(middle severe), and NISS >6 (most severe) (Derrett, Samaranayaka, et al., 2012;
Stevenson et al., 2001)
3) Work-related injury: Participants were asked “Were you at work, or travelling to

work, when the injury happened?” Responses were grouped as ‘Yes’ or ‘No’.
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4) Hospitalisation: POIS data were probabilistically linked to the National Minimum

Dataset (NMDS) of hospital discharges to identify those hospitalised or treated for
three hours or more at an emergency department within seven days of their injury
event (Ministry of Health, 2015). Participants identified so were classified as ‘Yes’
(hospitalised) and others were classified as ‘No’ (not hospitalised) (Derrett,
Samaranayaka, et al., 2012).
5) Perceived threat to life: Participants were asked “At the time, did you feel the injury

was a threat to your life?” Responses were grouped as ‘No’, or as ‘Yes’ for those
who stated ‘yes’ or ‘maybe’.
6) Perceived threat of severe long-term disability: Participants were asked whether

the injury was “A threat of severe long-term disability to you?” Responses were
grouped as ‘No’, or as ‘Yes’ for those who stated ‘yes’ or ‘maybe’.
7) Access to healthcare services: Participants were asked: “Did you have trouble

getting to or contacting health services?” Responses were classified as ‘No trouble’
or ‘Trouble/Mixed’.

For explanatory variables with 100 or more missing responses, a separate category
‘Undisclosed’ was used to ensure those participants were included in data analyses. In
contrast, ‘missing’ cases were not included in the analysis if the number of missing responses
was smaller (Derrett, Samaranayaka, et al., 2012).
For migrants, participants were asked “Which country were you born in?” (Statistics New
Zealand, 2006). The participants’ countries of birth were coded into 4 digit numbers based
on the 2013 Census data of birthplace country classification level 1-3 (Statistics New
Zealand, 2013). The first digit represents the region: 1=Oceania and Antarctica, 2=NorthWest Europe, 3=Southern and Eastern Europe, 4=North Africa and the Middle East,
5=South-East Asia, 6=North-East Asia, 7=Southern and Central Asia, 8=The Americas, and
9=Sub-Saharan Africa (Statistics New Zealand, 2013). Participants were categorised into 5
groups based on the first digit which modified the groupings from the 2013 Census of
birthplace for overseas-born people in New Zealand (Statistics New Zealand, 2014a):
‘Pacific Islands’ (code 1000-1601 excluding Australia), ‘Australia’ (code 1101), ‘Europe’
(code 2000-2407 and 3000-3312), ‘Asia’ (code 5000-5206, 6000-6108 and 7000-7211), and
‘Other’ (code 4000-4217, 8000-8428 and 9000-9299).
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3.7 Data analysis
Proportions (n, %) were used to describe explanatory and outcome variables among migrant
and non-migrant groups. Chi-square tests were used to compare proportions between
migrants and non-migrants according to each explanatory characteristic and each outcome.

For each of the two outcome measures (poor health and disability) and the two post-injury
time points (3-months and 24-months), the relative risk (RR) of each outcome were
estimated using Modified Poisson regression with robust standard errors (Zou, 2004). This
analysis allows directly estimating RR of a binary outcome instead of first estimating an
odds ratio (OR) and then converting it to RR using approximation methods. This analysis
was done in a few steps. Firstly, taking poor health outcome at 3-months post-injury,
univariate analysis was performed for migrants and non-migrants separately. Then, a
multivariate model was built to estimate the RR of the outcome among migrants relative to
non-migrants, considering all explanatory variables listed in Table 3.1 as potential
confounders, and using a p-value threshold of ≤0.1 with backward selection procedure. Due
to the known short comings in this variable selection procedure, appropriateness of removing
the variable triggered by p-values in variable selection algorithm at each step was reviewed
using knowledge gained from reviewing previous POIS results. Then a similar multivariable
model was built for 24-months post-injury too, for the same outcome (see retained variables
in the selection process in Appendix III). Complete case analysis was performed at the
variable selection process in each model, but everyone with non-missing information in all
variables included in these models were then included in the final two models. The same
steps were followed to build multivariable models for the disability outcome too, at the two
time-points. Pearson-goodness-of-fit test was used to assess model fit of the final four
models. Any possible effects of loss to follow-up on the results of the 24-month models were
assessed by using the chi-square tests to compare proportions of migrants and non-migrants
among those lost to follow-up according to each explanatory characteristic.

The same procedure was repeated to build another four multivariable models for the migrant
group with ‘years living in New Zealand’ as an additional variable that was retained
throughout the variable selection process irrespective of its statistical significance. All
analyses were done using Stata ® version 15/SE software (StataCorp, 2017)
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3.8 Chapter summary
This chapter has outlined the method employed in this thesis with sufficient detail for a clear
understanding of the process and for possible future replication. The design used existing
data from the prospective cohort and the appropriate regression approach for the binary
outcomes. These were integrated to achieve new insights used to address the research
objectives and helped to produce the research findings examined in the next chapter.
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CHAPTER 4: RESULTS
4.1 Explanatory variables

• Descriptive results and chi-square tests for pre-injury
socio-demographic, pre-injury health, and injuryrelated characteristics

4.2 Univariate analyses

• Univariate analyses of explanatory variables
associated with health and disability outcomes at 3and 24-months post-injury

4.3 Outcomes at 3 months
post-injury

• Univariate and multivariate analyses of health
outcomes at 3-months post-injury

4.4 Outcomes at 24 months
post-injury

• Univariate and multivariate analyses of disability
outcomes 24-months post-injury

4.5 Specific migrant group
analyses

• Multivariate analyses of health and disability
outcomes at 3-months and 24-months post-injury
among migrant participants according to years living
in New Zealand
• Predictors of poor health and disability outcomes
among migrant participants at 3-months and 24months post-injury

4.6 Characteristics of nonparticipants

• Characteristics of participants who were lost to
follow-up at 24-months post-injury

4.7 Summary of key results

• Highlighting the key results of the IMS

This chapter reports results from the descriptive, univariate, and multivariate analyses for
the IMS. Each outcome will be presented separately at two different time-points (3-months
and 24-months) post-injury.
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4.1 Explanatory characteristics
Table 4.1: Pre-injury socio-demographic characteristics of participants (n=2850).
Characteristics
Gender
Male
Female
Age at the time of injury (years)
Mean ± SD
18-24
25-34
35-44
45-54
55-64
Highest educational qualification
Post-secondary school
Secondary school
No formal
Paid employment
Yes
No
Household income
Adequate
Inadequate
Living arrangements
With family
With non-family
Alone
Social relationships
Satisfied
Dissatisfied
Sense of community
Strong
In-between
Very little
Undisclosed
Comfort in faith or spiritual beliefs
Very much/Quite a bit
Somewhat/A little bit/Not at all
Undisclosed
Family involvement
Very large/Large
Small/Very small

Migrants
(n=677)
n (%)

Non-migrants
(n=2173)
n (%)

Chi-square tests
(p-value)

422 (62.3)
255 (37.7)

1328 (61.1)
845 (38.9)

0.57

41.7 ± 12.3
68 (10.0)
160 (23.6)
162 (24.0)
165 (24.4)
122 (18.0)

40.9 ± 13.2
342 (15.7)
433 (20.0)
478 (22.0)
535 (24.6)
385 (17.7)

460 (69.6)
159 (24.1)
42 (6.3)

1211 (56.5)
534 (24.9)
400 (18.6)

<0.001

623 (92.2)
53 (7.8)

1997 (91.9)
176 (8.1)

0.83

388 (58.3)
277 (41.7)

1399 (65.0)
753 (35.0)

<0.001

563 (83.8)
56 (8.3)
53 (7.9)

1742 (80.6)
204 (9.4)
216 (10.0)

0.16

630 (94.3)
38 (5.7)

2025 (93.6)
139 (6.4)

0.49

193 (28.5)
258 (38.1)
164 (24.2)
62 (9.2)

652 (30.0)
903 (41.6)
526 (24.2)
92 (4.2)

<0.001

323 (47.7)
323 (47.7)
31 (4.6)

643 (29.6)
1435 (66.0)
95 (4.4)

<0.001

601 (89.6)
70 (10.4)

1902 (88.2)
255 (11.8)

0.32

0.003

Migrants accounted for 24% (n=677) of all study participants (Table 4.1). The majority of
the participants for both migrants and non-migrants were male. Migrants were more likely
to have post-secondary school qualifications (p<0.001), but less likely to have an adequate
household income (p<0.001), compared to non-migrants. There were also significant
differences in proportions for ‘age at the time of injury’ (p=0.003; where a smaller
proportion of migrants were in youngest age group), ‘sense of community’ (p<0.001; where
a higher proportion of migrants had not responded to this question), and ‘comfort in faith or
spiritual belief’ (p<0.001; where a greater proportion of migrants reported having ‘very
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much’ or ‘quite a bit’ of comfort in faith or spiritual beliefs, with a smaller proportion
reporting ‘somewhat’, ‘a little bit, or ‘not at all’), compared to non-migrants.

For both groups, a very large percentage of participants were in paid employment at the time
of the injury that led to their participating in POIS, lived with family, were satisfied with
their social relationships, and had family involvement in a large, or very large part, of their
life.

Table 4.2: Pre-injury health characteristics of participants (n=2850).
Characteristics
General health
Not poor health
Poor health
Chronic conditions
0
1
≥2
Disability (WHODAS)
No/lesser (0-9)
Yes (≥10)
Body Mass Index (BMI)
<30
>30
Undisclosed
Smoking
No
Yes
Alcohol use
No
Yes
Recreational drug use
No
Yes

Migrants
(n=677)
n (%)

Non-migrants
(n=2173)
n (%)

Chi-square tests
(p-value)

645 (95.4)
31 (4.6)

2038 (94.1)
129 (5.9)

0.18

398 (60.9)
161 (24.6)
95 (14.5)

1032 (49.2)
596 (28.4)
471 (22.4)

<0.001

644 (96.4)
24 (3.6)

2027 (94.4)
121 (5.6)

0.04

530 (78.3)
118 (17.4)
29 (4.3)

1512 (69.6)
565 (26.0)
96 (4.4)

<0.001

526 (78.3)
146 (21.7)

1460 (67.3)
708 (32.7)

<0.001

148 (22.1)
523 (77.9)

192 (8.9)
1974 (91.1)

<0.001

614 (91.2)
59 (8.8)

1683 (77.7)
484 (22.3)

<0.001

A large proportion of participants for both migrants and non-migrants rated their general
health pre-injury as ‘not poor’; had pre-injury ‘no/lesser’ disability; and had BMI<30 (Table
4.2). Migrants were more likely to report fewer chronic conditions and health risk behaviours
(e.g., smoking, alcohol use, recreational drug use) pre-injury than non-migrants. There were
statistically significant differences in proportions of all pre-injury health variables apart from
‘general health’ between the two groups.
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Table 4.3: Injury-related characteristics of participants (n=2850).
Characteristics
Injury cause
Unintentional
Assault
Work-related injury
No
Yes
Injury severity (NISS)
1-3
4-6
>6
Hospitalisation
No
Yes
Perceived threat to life
No
Yes
Perceived threat of severe long-term disability
No
Yes
Access to healthcare services
No trouble
Trouble/Mixed

Migrants
(n=677)
n (%)

Non-migrants
(n=2173)
n (%)

Chi-square tests
(p-value)

646 (96.1)
26 (3.9)

2078 (96.0)
86 (4.0)

0.90

416 (61.6)
259 (38.4)

1451 (67.0)
715 (33.0)

0.01

310 (46.6)
285 (42.9)
70 (10.5)

879 (41.9)
1001 (47.8)
216 (10.3)

0.08

501 (74.0)
176 (26.0)

1640 (75.5)
533 (24.5)

0.44

567 (84.7)
102 (15.3)

1897 (88.9)
237 (11.1)

0.004

368 (55.2)
299 (44.8)

1259 (59.3)
865 (40.7)

0.06

595 (89.2)
72 (10.8)

1940 (90.0)
215 (10.0)

0.54

Migrants had a significantly higher prevalence of work-related injury (p=0.01) and a
significantly higher perception of the injury as a threat to life (p=0.004) than non-migrants
(Table 4.3).

Migrants had a larger proportion of injuries of least severity (NISS 1-3), and a smaller
proportion of middle severity (NISS 4-6) compared to non-migrants (Table 4.3). There was
no association between injury severity and perception of the injury as a threat to life for both
migrants and non-migrants (data not presented). Although a large proportion of participants
had unintentional injuries, were non-hospitalised, did not perceived their injury as a threat
to severe long-term disability and had no trouble accessing healthcare services, there were
no significant differences in proportions between migrants and non-migrants (Table 4.3).
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4.2 Univariate analyses
Table 4.4: Univariate analyses of explanatory variables associated with poor health at
3-months post-injury for migrants and non-migrants (n=2834).
Explanatory variables
RR
Pre-injury socio-demographic
characteristics
Gender
Male
Female
Age at the time of injury (years)
18-24
25-34
35-44
45-54
55-64
Highest educational qualification
Post-secondary school
Secondary school
No formal
Paid employment
Yes
No
Household income
Adequate
Inadequate
Living arrangements
With family
With non-family
Alone
Social relationships
Satisfied
Dissatisfied
Sense of community
Strong
In-between
Very little
Undisclosed
Comfort in faith or spiritual beliefs
Very much/Quite a bit
Somewhat/A little bit/Not at all
Undisclosed
Family involvement
Very large/Large
Small/Very small
Pre-injury health characteristics
General health
Not poor health
Poor health
Chronic conditions
0
1
≥2
Disability (WHODAS)
No/lesser (0-9)
Yes (≥10)
Body Mass Index (BMI)
<30
≥30
Undisclosed

Migrants
(n=671)
95%CI

1.00
1.17

Ref
0.89

1.54

1.00
1.53
1.31
1.62
1.04

Ref
0.86
0.73
0.92
0.55

2.72
2.36
2.87
1.97

1.00
1.25
1.41

Ref
0.92
0.87

1.70
2.29

1.00
1.23

Ref
0.78

1.93

1.00
1.67

Ref
1.27

2.18

1.00
1.14
1.52

Ref
0.71
1.02

1.84
2.29

1.00
1.79

Ref
1.18

2.71

1.00
0.96
1.08
1.21

Ref
0.68
0.75
0.75

1.36
1.56
1.95

1.00
1.16
1.48

Ref
0.88
0.85

1.54
2.57

1.00
1.19

Ref
0.79

1.78

1.00
3.98

Ref
3.21

4.93

1.00
1.16
1.86

Ref
0.82
1.35

1.61
2.56

1.00
2.16

Ref
1.39

3.36

1.00
1.05
0.90

Ref
0.74
0.43

1.48
1.85

p-value

RR

0.26

1.00
1.11

Ref
0.94

1.30

1.00
1.02
1.13
1.14
0.91

Ref
0.77
0.87
0.88
0.67

1.34
1.48
1.48
1.22

1.00
0.76
1.23

Ref
0.61
1.01

0.94
1.49

1.00
1.53

Ref
1.21

1.93

1.00
1.55

Ref
1.32

1.82

1.00
1.14
1.28

Ref
0.87
1.00

1.48
1.62

1.00
1.40

Ref
1.07

1.83

1.00
0.78
0.88
1.23

Ref
0.64
0.71
0.87

0.94
1.09
1.73

1.00
0.99
0.97

Ref
0.83
0.64

1.18
1.47

1.00
1.57

Ref
1.28

1.91

1.00
4.32

Ref
3.79

4.91

1.00
1.16
1.99

Ref
0.94
1.66

1.43
2.39

1.00
2.23

Ref
1.80

2.76

1.00
1.40
1.55

Ref
1.18
1.12

1.66
2.15

0.19

0.19

0.37

<0.001

0.11

0.006

0.77

0.29

0.42

<0.001

<0.001

0.001

0.92
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Non-migrants
(n=2163)
95%CI
p-value

0.22

0.37

<0.001

<0.001

<0.001

0.11

0.02

0.01

0.98

<0.001

<0.001

<0.001

<0.001

0.001

Explanatory variables
RR
Smoking
No
Yes
Alcohol use
No
Yes
Recreational drug use
No
Yes
Injury-related characteristics
Injury cause
Unintentional
Assault
Work-related injury
No
Yes
Injury severity (NISS)
1-3
4-6
>6
Hospitalisation
No
Yes
Perceived threat to life
No
Yes
Perceived threat of severe long-term
disability
No
Yes
Access to healthcare services
No trouble
Trouble/Mixed

Migrants
(n=671)
95%CI

1.00
1.17

Ref
0.86

1.59

1.00
0.89

Ref
0.65

1.21

1.00
0.83

Ref
0.49

1.40

1.00
1.46

Ref
0.85

2.54

1.00
0.94

Ref
0.71

1.24

1.00
0.85
1.35

Ref
0.63
0.92

1.14
1.99

1.00
1.04

Ref
0.77

1.41

1.00
1.58

Ref
1.16

2.16

1.00
1.13

Ref
0.86

1.48

1.00
1.26

Ref
0.86

1.86

Non-migrants
(n=2163)
95%CI
p-value

p-value

RR

0.33

1.00
1.43

Ref
1.21

1.67

1.00
0.75

Ref
0.59

0.96

1.00
1.15

Ref
0.96

1.38

1.00
1.73

Ref
1.29

2.32

1.00
1.06

Ref
0.90

1.26

1.00
0.96
1.63

Ref
0.80
1.30

1.15
2.05

1.00
1.21

Ref
1.02

1.45

1.00
2.24

Ref
1.88

2.67

1.00
1.48

Ref
1.26

1.74

1.00
1.64

Ref
1.33

2.02

0.45

0.49

0.17

0.64

0.08

0.80

0.004

0.39

0.24

<0.001

0.02

0.13

<0.001

0.47

<0.001

0.03

<0.001

<0.001

<0.001

The relative risk (RR) of having poor health at 3-months post-injury were 4.0 times
(p<0.001) for migrants and 4.3 times (p<0.001) for non-migrants, if they reported poor
health pre-injury compared to those who did not, within each respective group (Table 4.4).
The risk was also significantly greater for both groups if they reported pre-injury disability,
≥2 chronic conditions pre-injury, inadequate household income, dissatisfaction with social
relationships, or perceived their injury as a threat to life, compared to those who did not
within each respective group.
For non-migrants, the risk of poor health at 3-months was significantly higher for those who
reported pre-injury ‘no formal’ educational qualifications (23%), were not in paid
employment (53%), had small or very small family involvement (57%), or reported smoking
(43%). Alcohol consumption is associated with 25% reduction in the risk of poor health at
this time-point (Table 4.4). However, these characteristics were not statistically associated
with poor health at 3-months post-injury among the migrant participants.
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Additionally, the risk of poor health was higher if: the injury was caused by an assault
(compared to unintentional), with a 46% increased risk for migrants and 73% for nonmigrants; and if participants reported trouble accessing healthcare services, with a 26%
increased risk for migrants and a 64% increased risk for non-migrants, compared to those
who did not, within each group (Table 4.4). These factors, however, were not statistically
associated with poor health among the migrant group.

Table 4.5: Univariate analyses of explanatory variables associated with disability
(WHODAS ≥10) at 3-months post-injury (n=2761).
Explanatory variables
RR
Pre-injury socio-demographic
characteristics
Gender
Male
Female
Age at the time of injury (years)
18-24
25-34
35-44
45-54
55-64
Highest educational qualification
Post-secondary school
Secondary school
No formal
Paid employment
Yes
No
Household income
Adequate
Inadequate
Living arrangements
With family
With non-family
Alone
Social relationships
Satisfied
Dissatisfied
Sense of community
Strong
In-between
Very little
Undisclosed
Comfort in faith or spiritual beliefs
Very much/Quite a bit
Somewhat/A little bit/Not at all
Undisclosed
Family involvement
Very large/Large
Small/Very small
Pre-injury health characteristics
General health
Not poor health
Poor health

Migrants
(n=651)
95%CI

1.00
1.15

Ref
0.97

1.37

1.00
1.20
1.09
1.17
0.85

Ref
0.87
0.78
0.85
0.58

1.67
1.52
1.62
1.23

1.00
1.07
1.04

Ref
0.88
0.74

1.30
1.47

1.00
1.04

Ref
0.77

1.42

1.00
1.07

Ref
0.90

1.27

1.00
1.07
1.02

Ref
0.80
0.75

1.44
1.40

1.00
0.92

Ref
0.62

1.37

1.00
0.91
0.97
0.88

Ref
0.74
0.77
0.63

1.11
1.21
1.23

1.00
0.98
0.72

Ref
0.83
0.42

1.16
1.24

1.00
1.04

Ref
0.80

1.37

1.00
1.38

Ref
1.01

1.90
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Non-migrants
(n=2110)
95%CI
p-value

p-value

RR

0.10

1.00
1.19

Ref
1.08

1.32

1.00
0.97
1.20
1.19
1.13

Ref
0.81
1.01
1.00
0.94

1.17
1.42
1.41
1.36

1.00
0.88
1.12

Ref
0.77
0.99

1.00
1.27

1.00
1.17

Ref
0.99

1.38

1.00
1.09

Ref
0.98

1.21

1.00
0.91
0.94

Ref
0.76
0.79

1.09
1.13

1.00
1.27

Ref
1.07

1.50

1.00
1.00
1.07
1.24

Ref
0.89
0.93
0.98

1.13
1.23
1.56

1.00
0.82
0.67

Ref
0.74
0.49

0.91
0.92

1.00
1.09

Ref
0.94

1.26

1.00
1.07

Ref
0.87

1.31

0.15

0.78

0.78

0.46

0.89

0.67

0.75

0.50

0.76

0.05

0.001

0.03

0.008

0.06

0.11

0.53

0.007

0.23

<0.001

0.27

0.52

Explanatory variables
RR
Chronic conditions
0
1
≥2
Disability (WHODAS)
No/lesser (0-9)
Yes (≥10)
Body Mass Index (BMI)
<30
≥30
Undisclosed
Smoking
No
Yes
Alcohol use
No
Yes
Recreational drug use
No
Yes
Injury-related characteristics
Injury cause
Unintentional
Assault
Work-related injury
No
Yes
Injury severity (NISS)
1-3
4-6
>6
Hospitalisation
No
Yes
Perceived as threat to life
No
Yes
Perceived as threat of severe long-term
disability
No
Yes
Access to healthcare services
No trouble
Trouble/Mixed

Migrants
(n=651)
95%CI

1.00
0.83
1.26

Ref
0.66
1.02

1.05
1.55

1.00
1.98

Ref
1.65

2.37

1.00
1.34
1.31

Ref
1.11
0.92

1.62
1.87

1.00
0.86

Ref
0.67

1.07

1.00
1.03

Ref
0.84

1.27

1.00
0.81

Ref
0.57

1.14

1.00
1.43

Ref
1.06

1.95

1.00
0.79

Ref
0.66

0.95

1.00
1.36
1.59

Ref
1.12
1.24

1.65
2.01

1.00
1.25

Ref
1.05

1.49

1.00
1.35

Ref
1.11

1.65

1.00
1.39

Ref
1.17

1.65

1.00
1.29

Ref
1.02

1.61

Non-migrants
(n=2110)
95%CI
p-value

p-value

RR

0.01

1.00
1.16
1.39

Ref
1.02
1.23

1.31
1.57

1.00
1.95

Ref
1.75

2.18

1.00
1.30
1.12

Ref
1.17
0.88

1.44
1.43

1.00
1.11

Ref
1.00

1.23

1.00
0.80

Ref
0.69

0.93

1.00
0.96

Ref
0.85

1.09

1.00
1.26

Ref
1.02

1.56

1.00
1.02

Ref
0.92

1.13

1.00
1.25
1.77

Ref
1.11
1.54

1.40
2.04

1.00
1.40

Ref
1.26

1.55

1.00
1.36

Ref
1.20

1.56

1.00
1.24

Ref
1.12

1.38

1.00
1.28

Ref
1.11

1.47

<0.001

0.006

0.18

0.79

0.22

0.02

0.01

0.001

0.01

0.003

<0.001

0.03

<0.001

<0.001

<0.001

0.05

0.004

0.56

0.03

0.72

<0.001

<0.001

<0.001

<0.001

0.001

The relative risks of ‘disability’ at 3-months post-injury was 98% higher for migrants
(p<0.001) and 95% higher for non-migrants (p<0.001) if participants reported pre-injury
disability compared to those who did not within each (migrants and non-migrants) group
(Table 4.5). Pre-injury socio-demographic characteristics were not associated with disability
at 3-months post-injury for migrants. However, migrants who reported pre-injury poor
health, two or more chronic conditions, or had BMI ≥30 or had an Undisclosed BMI had
significantly increased risk of disability compared to those migrants who did not have these
characteristics. For non-migrants, the risk of disability at 3-months post-injury was
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significantly higher if they were females (19%), were aged ≥35 years (13-20%) and smoked
cigarettes (11%). However, drinking alcohol was found to have a 20% decreased risk of
disability. These factors were not found to be associated with disability among the migrant
group. Regarding injury-related characteristics, migrants had a statistically significant higher
risk of disability if their injury was caused by assault (43%), they were hospitalised for injury
(25%), had trouble accessing healthcare services (29%), perceived the injury as a threat to
life (35%), or perceived their injury as posing a threat of severe long-term disability (39%)
compared to those migrants who did not. The risk of disability also increased by injury
severity (p=0.001). Similar relationships were also found among non-migrants. In contrast,
the risk was 21% lower if migrants had work-related injury, whereas no such impact was
found for non-migrants.

Table 4.6: Univariate analyses of explanatory variables associated with poor health at
24-months post-injury for migrants and non-migrants (n=2242)
Explanatory variables
RR
Pre-injury socio-demographic
characteristics
Gender
Male
Female
Age at the time of injury (years)
18-24
25-34
35-44
45-54
55-64
Highest educational qualification
Post-secondary school
Secondary school
No formal
Paid employment
Yes
No
Household income
Adequate
Inadequate
Living arrangements
With family
With non-family
Alone
Social relationships
Satisfied
Dissatisfied
Sense of community
Strong
In-between
Very little
Undisclosed

Migrants
(n=510)
95%CI

1.00
1.57

Ref
1.04

2.35

1.00
0.88
0.79
0.81
0.82

Ref
0.41
0.37
0.39
0.38

1.89
1.70
1.72
1.78

1.00
1.37
0.22

Ref
0.88
0.03

2.14
1.53

1.00
1.66

Ref
0.90

3.06

1.00
1.66

Ref
1.09

2.50

1.00
1.13
2.59

Ref
0.48
1.61

2.62
4.16

1.00
1.94

Ref
1.00

3.78

1.00
1.15
2.13
2.59

Ref
0.63
1.20
1.33

2.09
3.78
5.06
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p-value

0.03

0.98

0.10

0.10

0.02

<0.001

0.05

0.004

RR

Non-migrants
(n=1732)
95%CI
p-value

1.00
0.96

Ref
0.75

1.22

0.72

1.00
1.31
1.32
1.12
0.81

Ref
0.85
0.87
0.73
0.50

2.03
2.02
1.72
1.32

1.00
0.89
1.44

Ref
0.65
1.09

1.21
1.91

1.00
1.34

Ref
0.91

1.97

1.00
2.18

Ref
1.72

2.76

1.00
1.08
1.47

Ref
0.71
1.06

1.67
2.05

1.00
1.72

Ref
1.18

2.50

1.00
0.94
1.36
1.84

Ref
0.69
1.00
1.13

1.28
1.86
3.00

0.10

0.01

0.13

<0.001

0.07

0.004

0.006

Explanatory variables
RR
Comfort in faith or spiritual beliefs
Very much/Quite a bit
Somewhat/A little bit/Not at all
Family involvement
Very large/Large
Small/Very small
Pre-injury health characteristics
General health
Not poor health
Poor health
Chronic conditions
0
1
≥2
Disability (WHODAS)
No/lesser (0-9)
Yes (≥10)
Body Mass Index (BMI)
<30
≥30
Smoking
No
Yes
Alcohol use
No
Yes
Recreational drug use
No
Yes
Injury-related characteristics
Injury cause
Unintentional
Assault
Work-related injury
No
Yes
Injury severity (NISS)
1-3
4-6
>6
Hospitalisation
No
Yes
Perceived as a threat to life
No
Yes
Perceived as a threat of severe longterm disability
No
Yes
Access to healthcare services
No trouble
Trouble/Mixed

Migrants
(n=510)
95%CI

1.00
0.84

Ref
0.55

1.27

1.00
1.60

Ref
0.89

2.88

1.00
3.63

Ref
2.26

5.83

1.00
1.03
1.81

Ref
0.62
1.11

1.73
2.96

1.00
1.88

Ref
0.87

4.09

1.00
1.16

Ref
0.69

1.94

1.00
0.70

Ref
0.39

1.28

1.00
1.15

Ref
0.68

1.94

1.00
0.95

Ref
0.44

2.05

1.00
1.31

Ref
0.53

3.24

1.00
0.85

Ref
0.54

1.32

1.00
0.75
1.01

Ref
0.48
0.52

1.19
1.97

1.00
0.72

Ref
0.43

1.21

1.00
1.19

Ref
0.70

2.02

1.00
0.98

Ref
0.65

1.48

1.00
1.06

Ref
0.54

2.08

p-value
0.40

0.12

<0.001

0.05

0.11

0.57

0.25

0.59

0.89

0.55

0.46

0.44

0.22

0.51

0.93

0.86

RR

Non-migrants
(n=1732)
95%CI
p-value

1.00
1.09

Ref
0.83

1.42

0.55

1.00
1.39

Ref
1.00

1.93

1.00
4.17

Ref
3.28

5.31

1.00
0.94
2.54

Ref
0.67
1.96

1.32
3.31

1.00
2.76

Ref
2.04

3.73

1.00
1.35

Ref
1.05

1.74

1.00
2.06

Ref
1.63

2.60

1.00
0.82

Ref
0.57

1.18

1.00
1.62

Ref
1.25

2.09

1.00
1.80

Ref
1.12

2.88

1.00
1.53

Ref
1.21

1.94

1.00
0.71
0.94

Ref
0.55
0.64

0.92
1.37

1.00
0.92

Ref
0.70

1.22

1.00
1.66

Ref
1.22

2.61

1.00
1.41

Ref
1.12

1.79

1.001.
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Ref
1.03

2.03

0.05

0.001

<0.001

<0.001

0.02

<0.001

0.29

<0.001

0.02

<0.001

0.03

0.57

0.001

0.004

0.03

Migrants had 3.6 times (p<0.001) the risk of poor health at 24-months post-injury if they
reported poor health pre-injury, while the risk was 4.2 times (p=0.001) for non-migrants
compared to those who did not within each (migrants and non-migrants) group (Table 4.6).
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The risk of poor health also significantly increased for both groups if they reported two or
more chronic conditions or inadequate household income pre-injury (Table 4.6). The risk of
poor health was 57% higher among migrants if they were female, or 159% if they lived
alone. These factors were not associated with poor health for non-migrants. For nonmigrants, the risk of poor health was significantly higher if their injury had been caused by
assault (80%), their injury was work-related injury (53%), or if they reported trouble
accessing healthcare services (45%). However, these factors were not associated with poor
health among migrants at 24-months post-injury.

Table 4.7: Univariate analyses of explanatory variables associated with disability at
24-months post-injury (n=2197).
Explanatory variables
RR
Pre-injury socio-demographic
Characteristics
Gender
Male
Female
Age at the time of injury (years)
18-24
25-34
35-44
45-54
55-64
Highest educational qualification
Post-secondary school
Secondary school
No formal
Paid employment
Yes
No
Household income
Adequate
Inadequate
Living arrangements
With family
With non-family
Alone
Social relationships
Satisfied
Dissatisfied
Sense of community
Strong
In-between
Very little
Undisclosed
Comfort in faith or spiritual beliefs
Very much/Quite a bit
Somewhat/A little bit/Not at all
Family involvement
Very large/Large
Small/Very small

Migrants
(n=499)
95%CI

1.00
1.17

Ref
0.75

1.84

1.00
1.55
1.90
2.59
1.96

Ref
0.45
0.58
0.82
0.59

5.30
6.24
8.23
6.48

1.00
1.04
1.23

Ref
0.60
0.53

1.79
2.87

1.00
1.35

Ref
0.62

2.90

1.00
1.49

Ref
0.96

2.34

1.00
0.22
1.41

Ref
0.03
0.72

1.57
2.75

1.00
0.99

Ref
0.34

2.92

1.00
1.03
1.10
2.50

Ref
0.57
0.56
1.30

1.86
2.13
4.82

1.00
0.97

Ref
0.61

1.54

1.00
0.72

Ref
0.27

1.88

p-value

RR

0.49

1.00
1.03

Ref
0.81

1.33

1.00
1.20
1.35
1.72
1.79

Ref
0.71
0.81
1.06
1.10

2.03
2.24
2.78
2.95

1.00
0.85
1.64

Ref
0.61
1.24

1.18
2.18

1.00
1.97

Ref
1.42

2.74

1.00
1.77

Ref
1.38

2.26

1.00
0.82
1.37

Ref
0.49
0.96

1.37
1.96

1.00
1.94

Ref
1.34

2.79

1.00
0.84
1.18
1.15

Ref
0.62
0.86
0.62

1.13
1.62
2.12

1.00
0.79

Ref
0.61

1.02

1.00
1.47

Ref
1.05

2.06

0.37

0.89

0.45

0.08

0.18

0.98

0.02

0.88

0.50
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Non-migrants
(1698)
95%CI
p-value

0.77

0.05

<0.001

<0.001

<0.001

0.13

<0.001

0.16

0.07

0.03

Explanatory variables
RR
Pre-injury health characteristics
General health
Not poor health
Poor health
Chronic conditions
0
1
≥2
Disability (WHODAS)
No/lesser (0-9)
Yes (≥10)
Body Mass Index (BMI)
<30
≥30
Smoking
No
Yes
Alcohol use
No
Yes
Recreational drug use
No
Yes
Injury-related characteristics
Injury cause
Unintentional
Assault
Work-related injury
No
Yes
Injury severity (NISS)
1-3
4-6
>6
Hospitalisation
No
Yes
Perceived as a threat to life
No
Yes
Perceived as a threat of severe longterm disability
No
Yes
Access to healthcare services
No trouble
Trouble/Mixed

Migrants
(n=499)
95%CI

1.00
2.39

Ref
1.17

4.86

1.00
0.89
2.60

Ref
0.47
1.58

1.66
4.26

1.00
3.04

Ref
1.54

5.99

1.00
1.61

Ref
0.97

2.68

1.00
0.74

Ref
0.39

1.40

1.00
0.93

Ref
0.54

1.58

1.00
0.72

Ref
0.27

1.87

1.00
2.06

Ref
0.93

4.53

1.00
1.14

Ref
0.72

1.81

1.00
0.77
0.62

Ref
0.48
0.26

1.25
1.52

1.00
0.56

Ref
0.30

1.04

1.00
1.13

Ref
0.62

2.06

1.00
1.47

Ref
0.93

2.32

1.00
1.48

Ref
0.78

2.80

Non-migrants
(1698)
95%CI
p-value

p-value

RR

0.02

1.00
3.29

Ref
2.47

4.38

1.00
1.31
2.77

Ref
0.67
1.96

1.32
3.31

1.00
4.42

Ref
3.44

5.68

1.00
1.52

Ref
1.16

1.98

1.00
1.82

Ref
1.43

2.33

1.00
0.51

Ref
0.38

0.70

1.00
1.08

Ref
0.79

1.45

1.00
2.07

Ref
1.32

3.25

1.00
1.47

Ref
1.15

1.89

1.00
0.74
1.42

Ref
0.56
1.01

0.98
2.01

1.00
1.17

Ref
0.89

1.54

1.00
1.78

Ref
1.29

2.44

1.00
1.37

Ref
1.07

1.76

1.00
1.77

Ref
1.28

2.43

0.002

0.001

0.07

0.36

0.78

0.50

0.07

0.56

0.40

0.07

0.68

0.10

0.23

<0.001

<0.001

<0.001

0.002

<0.001

<0.001

0.64

0.002

0.002

0.001

0.25

<0.001

0.01

<0.001

Migrants had three times the increased risk of disability at 24-months post-injury if they
reported pre-injury disability compared to those without considerable pre-injury disability,
while the risk was 4.4 times for non-migrants compared with those who did not (Table 4.7).
The risks of disability were also significantly increased for both groups if participants
reported poor health pre-injury (2.4 times for migrants and 3.3 times for non-migrants) and
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had two or more chronic conditions pre-injury (2.6 times for migrants and 2.8 times for nonmigrants), compared to those who did not, within each respective group.

For non-migrants only (Table 4.7), the risk of disability was increased for participants aged
45 or more years (72-79%) compared to those in the 18-24 years age group; had no formal
educational qualifications (64%) compared to those with post-secondary educational
qualification; were in paid employment (97%) compared to those who were not in paid
employment; dissatisfied with their social relationships (34%) compared to those who were
satisfied; had family involvement as a small or very small part of their life (47%) compared
to those with a large or very large involvement with their families. Moreover, non-migrants
who had BMI ≥30 or smoked cigarettes, had 52% and 43%, respectively, increased risk of
disability at 24-months post-injury compared to those who did not. In contrast, alcohol users
had 49% reduced risk compared to non-users. Non-migrants had also increased risk of
disability if their injury was caused by assault, was a work-related injury, had an injury
severity of NISS >6, perceived their injury as a threat to life, perceived their injury as a threat
of severe long-term disability, or reported having trouble accessing healthcare services.

Noticeably, the aims of the research presented in this thesis did not include a focus on
comparing predictors associated with health and disability outcomes between migrants and
non-migrants. Thus, multivariate results for non-migrants were not undertaken. The
multivariate results for migrants were presented in Tables 4.14 to 4.17 with ‘years living in
NZ’ as an additional variable in the models.

4.3 Outcomes at 3-months post-injury
Table 4.8: Descriptive results of health (n=2834) and disability (n=2761) outcomes at
3-months post-injury comparing migrants and non-migrants.
Injury outcomes

Migrants
n (%)

Non-migrants
n (%)

Chi-square tests
(p-value)

Health
Not poor health
Poor health

510 (76.0)
161 (24.0)

1693 (78.3)
470 (21.7)

0.22

Disability (WHODAS)
No/lesser (0-9)
Yes (≥10)

356 (54.7)
295 (45.3)

1224 (58.0)
886 (42.0)

0.13
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A greater proportion of migrants reported poor health and had disability than nonmigrants at 3-months post-injury, but these were not statistically significant differences
(Table 4.8).

Table 4.9: Univariate analyses of migrant status associated with health (n=2834) and
disability (n=2761) outcomes at 3-months post-injury compared to non-migrants.
Outcomes
Poor health
Disability (WHODAS≥10)

Non-migrants
RR (95% CI)
1.00 (Ref)

Migrants
RR (95%CI)
1.10 (0.94-1.29)

p-value

1.00 (Ref)

1.08 (0.98-1.19)

0.13

0.22

The unadjusted relative risks of poor health and disability outcomes, for migrants relative to
non-migrants at 3-months post-injury, were not found to be statistically significant (Table
4.9).

Table 4.10: Multivariate analyses of health (n=2542) and disability (n=2500)
outcomes at 3-months post-injury among migrants compared to non-migrants.
Outcomes
Poor healtha
Disabilityb (WHODAS≥10)

Non-migrants
aRR (95% CI)
1.00 (Ref)

Migrants
aRR (95%CI)
1.20 (1.02-1.41)

p-value

1.00 (Ref)

1.14 (1.03-1.26)

0.01

0.02

a: Adjusting for gender, age at the time of injury, pre-injury general health, household income, family involvement, preinjury chronic conditions, smoking, injury severity of NISS, perception as a threat to life, and accessing healthcare services.
b: Adjusting for gender, age at the time of injury, pre-injury disability, pre-injury general health, pre-injury chronic
conditions, BMI, injury severity of NISS, hospitalisation, perception as a threat to life, perception as a threat of severe longterm disability, and accessing healthcare services.

Migrants had significantly increased risk of poor health (20%) and disability (14%) at 3months post-injury compared to non-migrants after adjusting for potential confounders
(Table 4.10). The full tables were presented in Appendix III.
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4.4 Outcomes at 24-months post-injury
Table 4.11: Descriptive results of health (n=2242) and disability (n=2197) outcomes at
24-months post-injury comparing migrants and non-migrants.
Injury outcomes

Migrants
n (%)

Non-migrants
n (%)

Chi-square tests
(p-value)

Health
Not poor health
Poor health

432 (84.7)
78 (15.3)

1493 (86.2)
239 (13.8)

0.39

Disability (WHODAS)
No/lesser (0-9)
Yes (≥10)

433 (86.8)
66 (13.2)

1475 (86.9)
223 (13.1)

0.96

Proportions of poor health and disability outcomes between migrants and non-migrants were
not found to be statistically significantly different at 24-months post-injury (Table 4.11).

Table 4.12: Univariate analyses of migrant status associated with health (n=2242) and
disability (n=2197) outcomes at 24-months post-injury among migrants compared to
non-migrants.
Injury outcomes
Poor health
Disability (WHODAS>10)

Non-migrants
RR (95% CI)
1.00 (Ref)

Migrants
RR (95%CI)
1.11 (0.88-1.40)

p-value

1.00 (Ref)

1.00 (0.78-1.30)

0.96

0.39

The unadjusted relative risks of poor health and disability outcomes were not found to be
statistically significant different between migrants and non-migrants at 24-months postinjury (Table 4.12).

Table 4.13: Multivariate analyses of health (n=2131) and disability (n=2059)
outcomes at 24-months post-injury among migrants compared to non-migrants.
Outcomes
Poor health
Disability (WHODAS>10)

Non-migrants
aRR (95% CI)
1.00 (Ref)

Migrants
aRR (95%CI)
1.20 (0.94-1.53)

p-value

1.00 (Ref)

1.15 (0.89-1.50)

0.29

0.14

a: Adjusting for gender, age at the time of injury, pre-injury general health, household income, living arrangement, sense
of community, pre-injury chronic conditions, BMI, smoking, recreational drug use, NISS, and work-related injury.
b: Adjusting for gender, age at the time of injury, pre-injury disability, household income, pre-injury general health, preinjury chronic conditions, BMI, smoking, alcohol use, injury cause, work-related injury, NISS, and accessing healthcare
services.
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There was a tendency for migrants to be at increased risk of poor health (20%) and disability
(15%) at 24-months post-injury compared to non-migrants after adjusting for potential
confounders (Table 4.13). However, these differences were not found to be statistically
significant. The full tables were presented in Appendix III.

4.5 Specific migrant group analyses
These analyses were conducted specifically for migrants to investigate whether or not ‘Years
living in New Zealand’ was associated with health and disability outcomes at 3-months and
24-months post-injury, as well as to identify predictors associated with poor health and
disability at each time-point for migrant participants. The author did consider stratifying
migrants according to their country of birth, but the numbers within categories were too
small to analyse statistically. Additionally, the research presented in this thesis did not focus
on ethnicity as it aimed to understand outcomes for overseas-born migrants. Results for these
analyses begin with descriptive results for region of birth and years living in New Zealand,
then health and disability outcomes from multivariate analyses at 3-months and 24-months
post-injury are reported and, finally, key predictors associated with poor outcomes at each
time-point for migrant participants are highlighted.
4.5.1 Country of birth and years living in New Zealand

EUROPE

213

ASIA

185

PACIFIC ISLANDS

141

OTHER

90

AUSTRALIA

48
0

50

100

150

200

250

Figure 4.1: Migrant participants according to country of birth (n=677)
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The highest proportion of migrant participants were from Europe (32%), followed by Asia
(27%) and the Pacific Islands (21%) (Figure 4.1). Seven percent were from Australia and
13% were from Others. The number of ‘Years’ that they had been living in New Zealand
was 11.7 years (median) with interquartile range of 5.7 to 26.4 years.

4.5.2 Outcomes at 3-months post-injury
Table 4.14: Multivariate analyses of poor healtha at 3-months post-injury for migrant
participants (n=591)
aRRb

Characteristics
Years living in New Zealand

c

Gender
Male
Female
Age at the time of injury
18-24
25-34
35-44
45-54
55-64
Household income
Adequate
Inadequate
Comfort in faith or spiritual beliefs
Very much/Quite a bit
Somewhat/ A little bit/ Not at all
Pre-general health
Not poor
Poor
Chronic conditions
0
1
≥2
Perceived as a threat to life
No
Yes

95% CI

0.99

0.98

1.01

1.00
1.17

Ref
0.88

1.55

1.00
1.28
1.11
1.41
1.07

Ref
0.73
0.62
0.81
0.56

2.25
1.97
2.43
2.04

1.00
1.52

Ref
1.13

2.05

1.00
1.26

Ref
0.95

1.67

1.00
3.42

Ref
2.53

4.63

1.00
1.14
1.40

Ref
0.80
0.96

1.63
2.05

1.00
1.52

Ref
1.09

2.13

p-value
0.39

0.27

0.58

0.006

0.10

<0.001

0.21

0.01

a: Adjusting for gender, age at the time of injury, pre-injury general health, household income, comfort in faith or spiritual
beliefs, pre-injury chronic conditions, and perception of injury as a threat to life.
b: aRR (adjusted relative risk)
c: continuous data

The risk of poor health at 3-months post-injury was not found to be associated with years
living in New Zealand for migrant participants after adjusting for potential confounders
(Table 4.14). However, strong predictors for poor heath at this time-point were having poor
health pre-injury (242%, p<0.001); reported inadequate household income pre-injury (52%,
p=0.006), and perceived injury as a threat to life (52%, p=0.01) compared to those who did
not.
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Table 4.15: Multivariate analyses of disabilitya outcome at 3-months post-injury
among migrant participants (n=582).
aRRb

Characteristics
Year living in New Zealandc
Gender
Male
Female
Age at the time of injury
18-24
25-34
35-44
45-54
55-64
Pre-injury disability (WHODAS)
No/Lesser (0-9)
Yes (≥10)
Body Mass Index (BMI)
<30
≥30
Injury cause
Unintentional
Assault
Injury severity (NISS)
1-3
4-6
>6
Perceived as threat of severe long-term disability
No
Yes

95% CI

1.00

0.99

1.01

1.00
1.20

Ref
1.01

1.43

1.00
1.03
1.04
1.11
0.75

Ref
0.73
0.74
0.78
0.49

1.45
1.48
1.56
1.14

1.00
1.51

Ref
1.06

2.16

1.00
1.37

Ref
1.13

1.66

1.00
1.34

Ref
0.96

1.87

1.00
1.23
1.55

Ref
1.01
1.20

1.49
1.99

1.00
1.36

Ref
1.13

1.63

p-value
0.92

0.04

0.18

0.02

0.001

0.08

0.003

0.001

a: Adjusting for gender, age at the time of injury, pre-injury disability, BMI, injury cause, injury severity of NISS, and
perception as a threat of severe long-term disability
b: aRR (adjusted relative risk)
c: continuous data

The risk of disability at 3-months post-injury was not found to be associated with years living
in New Zealand for migrant participants after adjusting for potential confounders (Table
4.15). However, the risk was significantly greater if migrant participants had had a pre-injury
disability (51%, p<0.02), BMI ≥30 (37%, p=0.001), injury severity of NISS ≥4 (23-55%,
p=0.003), and perceived injury as a threat to life (36%, p=0.01) compared to those who did
not. Females had 20% increased risk of disability compared to males (p=0.04).
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4.5.3 Outcomes at 24-months post-injury
Table 4.16: Multivariate analyses of poor healtha at 24-months post-injury among
migrant participants (n=489)
aRRb

Characteristics
Year living in New Zealand
Gender
Male
Female
Age at the time of injury
18-24
25-34
35-44
45-54
55-64
Household income
Adequate
Inadequate
Living arrangement
With family
With non-family
Alone
Pre-general health
Not poor
Poor

c

95% CI

0.99

0.97

1.00

1.00
1.41

Ref
0.94

2.13

1.00
0.92
0.91
0.90
1.08

Ref
0.41
0.39
0.39
0.44

2.01
2.14
2.07
2.64

1.00
1.57

Ref
1.05

2.37

1.00
1.18
2.36

Ref
0.46
1.47

3.00
3.81

1.00
3.30

Ref
1.97

5.54

p-value
0.12

0.10

0.98

0.03

0.002

<0.001

a: Adjusting for gender, age at the time of injury, pre-injury general health, household income, and living arrangements
b: aRR (adjusted relative risk)
c: continuous data

The risk of poor health at 24 months post-injury was not found to be associated with years
living in New Zealand for migrant participants after adjusting for potential confounders
(Table 4.16). However, strong predictors for poor heath at this time-point were having poor
health pre-injury (230%, p<0.001) and lived alone (136%, p=0.002) compared to those who
did not. Additionally, migrants who reported inadequate household income pre-injury had
57% increased risk of poor health compared to those who did not at 24-months post-injury.
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Table 4.17: Multivariate analyses of disabilitya at 24-months post-injury among
migrant participants (n=467)
aRRb

Characteristics
Years living in New Zealand

c

Gender
Male
Female
Age at the time of injury
18-24
25-34
35-44
45-54
55-64
Pre-disability
0-9
>10
Chronic conditions
0
1
≥2
Perceived as a threat of severe long-term disability
No
Yes

95% CI

0.99

0.97

1.01

1.00
1.18

Ref
0.74

1.89

1.00
1.54
2.05
2.60
1.65

Ref
0.47
0.64
0.82
0.47

5.01
6.52
8.21
5.84

1.00
1.05

Ref
0.41

2.70

1.00
0.94
2.52

Ref
0.51
1.44

1.77
4.43

1.00
1.51

Ref
0.93

2.47

p-value
0.20

0.48

0.35

0.92

0.003

0.10

a: Adjusting for gender, age at the time of injury, pre-injury disability, pre-injury chronic conditions, and perception as a
threat of severe long-term disability.
b: aRR (adjusted relative risk)
c: continuous data

The risk of disability at 24-months post-injury was not found to be associated with years
living in New Zealand for migrant participants after adjusting for potential confounders
(Table 4.17). However, having two or more chronic conditions pre-injury was associated
with a 1.5 times greater risk of disability at this time-point for migrant participants compared
to those who did not.
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4.6 Characteristics of non-participants
Table 4.18: Characteristics of participants who were lost to follow-up at 24-months
post-injury for migrants (n=165) and non-migrants (n=434).
Characteristics
Pre-injury socio-demographic characteristics
Gender
Male
Female
Age at the time of injury (years)
Mean ± SD
18-24
25-34
35-44
45-54
55-64
Highest level of education
Post-secondary school
Secondary school
No formal
Paid employment
Yes
No
Household income
Adequate
Inadequate
Living arrangements
With family
With non-family
Alone
Social relationships
Satisfied
Dissatisfied
Sense of community
Strong
Very little
In-between
Comfort in faith or spiritual beliefs
Very much/Quite a bit
Somewhat/A little bit/ Not at all
Family involvement
Very large/Large
Small/Very small
Pre-injury health characteristics
General health
Not poor health
Poor health
Chronic conditions
0
1
>2
Disability (WHODAS sum scores)
No/Lesser (0-9)
Yes (>10)
Body Mass Index (BMI)
<30
>30
Smoking
No
Yes

Migrants
n (%)

Non-migrants
n (%)

Chi-square tests
(p-values)

116 (70.3)
49 (29.7)

306 (70.5)
128 (29.5)

0.96

38.1 ±11.4
24 (14.6)
53 (32.1)
43 (26.1)
30 (18.2)
15 (9.0)

36.2 ±13.4
127 (29.3)
96 (22.1)
80 (18.4)
81 (18.7)
50 (11.5)

100 (63.7)
46 (29.3)
11 (7.0)

210 (49.7)
113 (26.7)
100 (23.6)

<0.001

150 (90.9)
15 (9.1)

393 (90.5)
41 (9.5)

0.89

86 (53.7)
74 (46.3)

236 (55.1)
192 (44.9)

0.76

9 (5.5)
23 (14.1)
131 (80.4)

40 (9.3)
64 (14.9)
325 (75.8)

0.30

150 (92.0)
13 (8.0)

399 (92.4)
33 (7.6)

0.89

41 (27.9)
58 (39.5)
48 (32.6)

148 (36.0)
157 (38.2)
106 (25.8)

0.14

75 (47.5)
83 (52.5)

141 (34.6)
267 (65.4)

0.005

137 (83.5)
27 (14.5)

362 (84.4)
67 (15.6)

0.80

157 (95.2)
8 (4.8)

409 (94.2)
25 (5.8)

0.66

99 (63.1)
35 (22.3)
23 (14.7)

212 (50.5)
123 (29.3)
85 (20.2)

0.03

154 (96.3)
6 (3.7)

408 (95.3)
20 (4.7)

0.63

119 (77.8)
34 (22.2)

296 (73.8)
105 (26.2)

0.34

114 (69.9)
49 (30.1)

227 (52.7)
204 (47.3)

<0.001
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0.001

Characteristics
Alcohol use
No
Yes
Recreational drug use
No
Yes
Injury-related characteristics
Injury cause
Unintentional
Assault
Work-related injury
No
Yes
Injury severity (NISS)
1-3
4-6
>6
Hospitalisation
No
Yes
Perceived as threat to life
No
Yes
Perceived as threat of severe long-term
disability
No
Yes
Accessing healthcare services
No trouble
Trouble/Mixed

Migrants
n (%)

Non-migrants
n (%)

Chi-square tests
(p-values)

38 (23.3)
125 (76.7)

28 (6.5)
402 (93.5)

<0.001

146 (89.0)
18 (11.0)

292 (67.4)
141 (32.6)

<0.001

158 (96.3)
6 (3.7)

403 (93.5)
28 (6.5)

0.18

90 (54.6)
75 (45.4)

276 (64.2)
154 (35.8)

0.03

76 (46.6)
70 (43.0)
17 (10.4)

193 (46.6)
187 (45.2)
34 (8.2)

0.68

123 (74.6)
42 (25.4)

325 (74.9)
109 (25.1)

0.93

141 (86.0)
23 (14.0)

362 (85.8)
60 (14.2)

0.95

87 (54.0)
74 (46.0)

230 (54.4)
193 (45.6)

0.94

142 (86.6)
22 (13.4)

388 (89.8)
44 (10.2)

0.26

At 24-months post-injury, 599 (21%) of participants were lost to follow-up, 165 among
migrants and 434 among non-migrants (Table 4.18). There was a significant difference in
proportions between migrants and non-migrants who were lost to follow-up in: age at the
time of injury, highest educational qualification, feeling comfort in faith or spiritual beliefs,
chronic conditions, smoking, alcohol use, recreational drug use, and work-related injury
characteristics. However, of these factors, only chronic conditions pre-injury was a predictor
for disability at 24-months post-injury for migrant participants.
There was a significant difference in proportions of participants who were lost to follow-up
at 24-months post-injury had reported having ≥2 chronic conditions pre-injury (15%
migrants and 20% non-migrants, p=0.03)

4.7 Summary of key results
Key findings are summarised in Table 5.1 with further details in following sections. All final
multivariate models have acceptable statistic model-fits (p-value 0.98-1.00).
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Table 4.19: Summary of key results following the IMS’s objectives
Research objectives
Objective 1:
To describe and compare pre-injury
and injury-related characteristics
between migrants and non-migrants

Characteristics/time-points
Pre-injury socio-demographic
characteristics

•
•
•
•
•
•

Objective 2:
To compare health and disability
outcomes among migrants in relative
to non-migrants at 3-months and 24months post-injury

Key results
The majority of migrants and non-migrants were male.
Mean age: migrants (41.7±12.3 years), non-migrants (40.9±13.2 years)
More non-migrants than migrants were in the lowest age group (16% versus 10%).
92% of both migrants and non-migrants were in paid employment.
Migrants were more likely to have post-secondary school qualification than nonmigrants (70% versus 57%) but were less likely to have an adequate household
income compared to non-migrants (42% versus 35%).
The highest proportion of migrants were from Europe (32%), followed by Asia
(24%) and the Pacific Islands (21%).

Pre-injury health characteristics

• Migrants reported prior chronic conditions less than non-migrants (39% versus
51%).
• 4% of migrants reported pre-existing disability compared to 6% for non-migrants.
• 22% of migrants were smokers compared to 33% of non-migrants.
• 78% of migrants reported alcohol use compared to 91% of non-migrants.
• 9% of migrants reported recreational drug use compared to 22% of non-migrants.
• No difference in poor health pre-injury for migrants compared to non-migrants

Injury-related characteristics

• Despite having the same proportion in paid work (92%), work-related injury was
more commonly experienced by migrants than non-migrants (38% versus 33%).
• 11% of migrants and 10% of non-migrants reported trouble accessing healthcare
services, although there were no statistically significant differences in proportions
between the two groups.

3-months post-injury

• 24% of migrants reported poor health compared to 22% for non-migrants.
• 45% of migrants experienced disability compared to 42% for non-migrants.

24-months post-injury

• 15% of migrants reported poor health compared to 14% for non-migrants
• 13% of both groups reported experiencing disability.
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Research objectives
Objective 3:
To examine whether or not migrants
have different risks of poor outcomes
at 3-months and 24-months postinjury compared to non-migrants
Objective 4:
To examine health and disability
outcomes at 3-months and 24-months
post-injury among migrant
participants according to years living
in New Zealand

Characteristics/time-points
3-months post-injury

Key results
• Migrants had a 20% increased risk of having poor health, and a 14% increased risk
of disability, compared to non-migrants at 3-months post-injury.

24-months post-injury

• Migrant status was not found to be associated with having poor health or disability
outcomes at 24-months post-injury.
• When considering the outcomes for migrant participants alone, years living in New
Zealand was not found to be associated with poor health or disability outcomes at
3-months or 24-months post-injury.

3-months and 24-months postinjury

• For migrants only, strong predictors of poor health at both 3-months and 24-months
post-injury were having poor health pre-injury and an inadequate household
income.
• Perceiving the injury as threat to life was a predictor at 3-months post-injury.
• Living alone was a strong predictor at 24-months post-injury.

Objective 5:
To identify predictors associated with Predictors of poor health
poor health and disability outcomes
at 3-months and 24-months postinjury among migrant participants.

• For the migrants alone, predictors of disability at 3-months post-injury were being
female, injury severity (NISS ≥4), pre-existing disability, obesity and perception of
threat of severe long-term disability.
• Having two or more chronic conditions increased the risk of disability at 24months post-injury.

Predictors of disability

Note: All final models have acceptable statistic model-fits (p-value 0.98-1.00)
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CHAPTER 5: DISCUSSION AND CONCLUSIONS
5.1 Explanatory characteristics

• Pre-injury socio-demographic and health
characteristics, and injury-related characteristics.

5.2 Health outcome

• Poor health outcomes from univariate and
multivariate analyses at 3-months and 24-months
post-injury.

5.3 Disability outcome

• Disability outcomes from univariate and
multivariate analyses at 3-months and 24-months
post-injury.

5.4 Specific migrant group

• Poor health and disability outcomes, and
predictors from multivariate analyses at 3-months
and 24-months post-injury among the migrant
group.

5.5 Strengths and limitations

• Strengths and limitations of the IMS.

5.6 Implications and
recommendations

• Implications and recommendations for future
research.

5.7 Conclusion

• Overall conclusion of the IMS.

This chapter discusses the IMS key findings with reference to the five research objectives
(set out in Chapter Three). The main aim of the IMS was to investigate health and disability
outcomes among migrants compared to non-migrants, at two different post-injury timepoints (3-months and 24-months). Secondly, for only the migrants, this research aimed to
examine health and disability outcomes post-injury as well as to identify predictors
associated with poor outcomes at the two time-points. Health and disability outcomes are
discussed separately, as are specific migrant group analyses. Strengths and limitations of the
study are specified, accompanying research implications and recommendations for future
research areas are offered.

5.1 Explanatory characteristics
This study used data from POIS participants who had identified their country of birth
(n=2,850, 99.8% of all POIS participants). Of these, 677 (24%) were migrants to New
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Zealand and 2,173 (76%) were non-migrants. At 24-months post-injury, we were able to
analyse data from 2,256 participants (a follow-up rate of 79%).

5.1.1 Pre-injury socio-demographic characteristics (Table 4.1)
The majority of participants were males for both migrant and non-migrant groups. Previous
studies have reported that males were more likely to engage in risky behaviours leading to
injury (Byrnes, Miller, & Schafer, 1999; Harris, Jenkins, & Glaser, 2006; Udry, 1998), and
appeared to work in higher risk environments than females, which may be an explanation
for this difference (Salminen, 2011; Salvatore et al., 2013; Smith & Mustard, 2009). There
were large proportions of paid employees in the IMS for both migrants and non-migrants
(92% each). This was anticipated as POIS participants were aged 18-64 years, which is the
age range most usually represented in New Zealand’s labour workforce (Derrett et al., 2011;
Derrett et al., 2009).

More migrants held post-secondary school qualifications than non-migrants. This is likely
to be due to the points-based system prioritising the selection of highly skilled and educated
migrants to New Zealand (Tani, 2014). The Longitudinal Immigration Survey New Zealand
(LisNZ) wave one reported 67% of migrant participants, aged ≥16 years, had post-secondary
school qualifications and of these, 47% held advanced vocational qualifications or tertiary
educational qualifications (Statistics New Zealand, 2008).

However, in contrast to the educational qualifications, migrant participants were less likely
to report having an adequate household income pre-injury compared to non-migrants.
Statistics New Zealand (2014b) reported, from the 2006 and 2013 censuses, that Asian,
Pacific, and Middle Eastern/Latin American/African people had median personal incomes
consistently lower than the national population. Stillman and Mare (2009) analysed data
from the New Zealand Income Survey (1997-2007) and found a gradual increase of annual
incomes among migrants in their first 10 years of residence in New Zealand, before its
stabilised at levels at, or slightly lower than, comparable New Zealanders. They also noted
that both male and female migrants had wage rates lower than their counterpart New
Zealanders (Stillman & Mare, 2009).
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5.1.2 Pre-injury health characteristics (Table 4.2)
Migrants presented a better pre-injury state of health along a number of health measures
compared to non-migrants. They reported fewer pre-injury chronic conditions, pre-existing
disability, and pre-injury health risk behaviours (e.g., smoking, alcohol use, recreational
drug use) than non-migrants. This could be a consequence of the previously mentioned
points-based system that prioritises and selects migrants who are in good health, and pass
acceptable standards of health set by Immigration New Zealand before entry to the country
(Immigation New Zealand, 2018; Tani, 2014). The ‘healthy migrant effect’ could be another
reason, as migrants are often a self-selected group of people who tended to be healthier than
people who were born in host countries or in their country of origin (Jasso et al., 2004; Vang
et al., 2017).

5.1.3 Injury-related characteristics (Table 4.3)
A greater proportion of migrants experienced a work-related injury than non-migrants. This
is consistent with international studies. As previously mentioned in Section 2.4.3, two
systematic review studies were carried out to examine migrants and work-related injuries
have affirmed the consistent result that migrants had higher rates of work-related injury and
the risk of the injury was found to be associated with the occupations (e.g., an unskilled or
dangerous job), working conditions (e.g., poor conditions, high risk sites such as
construction sectors), inadequate safety training, and inadequate personal protective
equipment supply (Ahonen et al., 2007; Mekkodathil et al., 2016).

There were no differences in proportions of injury cause, injury severity, or hospitalisation
between migrants and non-migrants in the IMS. Although 11% of migrants reported having
trouble accessing healthcare services for their injury, this was not significantly different to
non-migrants. However, it is worth noting that all POIS participants had necessarily already
accessed ACC and received at least some injury-related services in order to be on the ACC
entitlement claims register from which they were recruited. There could be ‘migrant:nonmigrant’ differences in accessing healthcare services among those who did not access
services for their injury at all; but exploring this ‘hard-to-reach’ group was beyond the scope
of this study.

89

5.2 Health outcome
Having ‘poor health’ was reported by 24% of migrants and 22% of non-migrants at 3-months
post-injury (Table 4.8). These proportions had reduced by 24-months post-injury for both
groups to 15% and 14% respectively (Table 4.11). However, importantly, these experiencing
poor health were still in greater proportions than their pre-injury state percentages (Table
4.2).

Univariate analyses showed that migrant status was not found to be associated with
experiencing poor health at 3-months (Table 4.9) or at 24-months (Table 4.12) post-injury.
At both 3-months and 24-months post-injury, for both migrant and non-migrants, risk of
poor health was significantly increased if participants reported poor health pre-injury, had
two or more chronic conditions, were dissatisfied with their social relationships, or had an
inadequate household income (Tables 4.4 and 4.5). For migrants, the risk of poor health was
increased at 3-months if they reported pre-injury disability (2.2 times) and if they perceived
the injury as a threat to life (1.6 times), compared to those migrants who had not (Table 4.4).
The migrants who lived alone had a 2.6 times increased risk of poor health at 24-months
post-injury compared to those who lived with family (Table 4.5). However, after adjusting
for potential confounders, migrants had a 20% increased risk of poor health at 3-months
post-injury (p=0.02) compared to non-migrants (Table 4.10). There was a similar tendency
towards having poor health for migrants at 24-months post-injury, but this was not found to
be statistically significant (Table 4.13).

A systematic review analysed data from 17 studies (13 studies used country of birth to
identify migrant status) from five countries in Europe and found that, most migrants had
poorer self-perceived health compared to the majority people of that country after adjusting
for age, gender and socio-economic factors (Nielsen & Krasnik, 2010). The authors
suggested that social, cultural and economic factors played an important role to the poorer
self-perceived health among the migrants (Nielsen & Krasnik, 2010). However, the IMS did
take account of both pre-injury and post-injury self-reported health status and the IMS’s
migrant participants had similar health status pre-injury to non-migrants (Table 4.2).
In multivariate analyses, ‘poor health’ was adjusted for a range of potential confounders
(Tables 4.10, 4.13, 4.14 and 4.17), however, the findings should be cautiously interpreted.
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These migrants were a heterogenous group of people who came from different geographical
areas, and had different cultures, histories, and healthcare systems compared to New
Zealand. The IMS did not analyse migrants by region/country of birth or ethnicity as the
main focus was to investigate injured migrants who were overseas-born, and the numbers
would have been too small to allow specific analyses with sufficient statistical power if
participants were separated into region/country of origin areas. It would be interesting in
future larger studies to investigate whether outcomes differ by region/country of origin or
by ethnicity among migrants in New Zealand.

5.3 Disability outcome
Both migrants (45%) and non-migrants (42%) experienced disability at 3-months post-injury
(Table 4.8); the prevalence was reduced at two years post-injury to 13% for each group
(Table 4.11). However, the prevalence of disability still remained greater than their preinjury disability levels had been (4% for migrants and 6% for non-migrants) (Table 4.2).

Univariate analyses showed that disability was not found to be associated with migrant status
at either 3-months or 24-months post-injury (Tables 4.9 and 4.12). At 3-months post-injury,
univariate analyses revealed various factors associated with disability for both migrants and
non-migrants including: pre-injury disability, two or more chronic conditions, BMI≥30,
injury caused by assault, injury severity (NISS≥4), hospitalised, perceived as threat to life at
the time of injury event, perceived as threat of severe long-term disability at the time of
injury event, and had trouble accessing healthcare services, compared to those who did not
within their respective groups (Table 4.6). By 24 months post-injury, two factors were
consistently associated with disability for both groups: pre-injury disability and two or more
chronic conditions (Table 4.7). Noticeably, for migrants, the risk of disability was
significantly increased at both 3-months (RR=1.38; 95%CI 1.01, 1.90) and 24-months
(RR=2.39; 95%CI 1.17, 4.86) post-injury if they reported poor health pre-injury, compared
to those who did not (Tables 4.6 and 4.7). Conversely, the risk of disability for migrants was
reduced by 21% if they had work-related injury at three months, but had no impact at two
years after the injury, compared to those migrants who had not had a work-related injury.
However, after adjusting for potential confounders, the study found that migrants had a 14%
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increased risk of disability at 3-months compared to non-migrants (Table 4.10). Such an
association, however, was not found at 24-months post-injury (Table 4.13).

POIS used a specific instrument, the 12-item WHODAS II, to measure disability (Andrews
et al., 2009). The tool was developed by the WHO according to the ICF framework and
importantly includes physical, mental and social dimensions (Andrews et al., 2009).
Previous POIS research has found that experiencing pre-injury disability predicted disability
outcomes among participants at both sub-acute (3-months) and longer-term (12- and 24months) phases after injury (Derrett, Samaranayaka, et al., 2012; Derrett et al., 2013). The
same pattern was found in the IMS; namely, that the risks of disability for both migrants and
non-migrants were significantly increased if the participants reported pre-injury disability
(Tables 4.6 and 4.7). Analysis of data from the European Health Interview Survey (Wave
two) among populations aged over 16 years (n=12,840, of these 41% had disability) found
that, after adjusting for potential confounders, people with disability had difficulty in
accessing healthcare services due to transportation, cost and a long waiting list as the main
barriers compared to people without disability, especially those with severe disability
(Sakellariou & Rotarou, 2017). The study noted the need to develop effective policies to
promote equitable access to healthcare services, as well as to remove such barriers for
disabled populations (Sakellariou & Rotarou, 2017). All participants in the IMS had at least
accessed one injury-related healthcare service as part of entering ACC entitlement claims
register. Thus, they theoretically received certain supports from ACC (e.g., treatments,
rehabilitations, pharmaceuticals, travelling and accommodation subsidy, earnings-related
compensation). However, given outcomes were poorer among pre-injury disabled
participants compared to others, a comprehensive assessment for injured people with preexisting disability is required as well as ensuring that they receive continuous healthcare
services, treatments and rehabilitations.

Regarding pre-injury chronic conditions, our study found a consistent impact in that having
at least two chronic conditions pre-injury increased risks of disability at both 3-months (1.3
times for migrants and 1.4 times for non-migrants) and 24-months (2.6 times for migrants
and 2.8 times for non-migrants) post-injury, compared to participants with one or no chronic
conditions (Tables 4.6 and 4.7). A study analysing data from the Victorian Orthopaedic
Trauma Outcomes Registry among injured survivors discharged from hospital (n=15,471)
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found pre-injury chronic conditions were a strong predictor for disability at 12-months postinjury as it impaired the recovery process following injury (Gabbe, Harrison, Lyons,
Edwards, & Cameron, 2013). Likewise, in POIS, the IMS found that having two or more
pre-injury chronic conditions was significantly associated with a slower recovery rate among
injured people compared to those with one or no pre-injury chronic condition at 24-months
post-injury (Davie, Samaranayaka, & Derrett, 2018). Given these clear and consistent risks
of poor outcome, the presence of two or more chronic conditions appears to merit attention
as an indicator of the need for additional interventions to improve outcomes for injured
people in the 18-64 years age group.

The IMS showed that injury severity is another factor associated with disability outcome.
The New Injury Severity Score (NISS) categorises anatomical severity according to the risk
of death within a week of injury; NISS 1-3 is least severe, NISS 4-6 is middle severe, and
NISS >6 is most severe (Derrett, Samaranayaka et al., 2012; Stevenson et al., 2001). From
the univariate analyses, the IMS found a gradient relationship between injury severity and
disability at 3-months post-injury for both migrants and non-migrants, but the relationship
did not remain for the migrant group at 24-months post-injury (Tables 4.6 and 4.7). From
the multivariate analyses, the factor was retained in regression models at 3-months but was
not retained at 24-months post-injury (data was not presented). Previous POIS analyses
found that a higher NISS predicted disability at 3-months post-injury for both hospitalised
and non-hospitalised participants (Derrett, Samaranayaka et al., 2012). However, at 24months post-injury, the risk of disability was increased for the non-hospitalised group only
(Derrett et al., 2013). Wilson et al. (2014) examined associations between NISS and a range
of outcomes (health, physical and social functioning, recovery expectation) as part of POIS
and found that participants with higher NISS scores were over-represented in a range of poor
outcomes at 3-months, but that those with lower severity (NISS 1-3) also experienced poor
outcomes at 3-months post-injury. To improve injury-related outcomes, the focus should not
be restricted to more severely injured people; it should be extended to those with lesser
severity of injuries as well.
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5.4 Specific migrant group analyses
5.4.1 Years living in New Zealand
This thesis aimed to examine whether the number of years living in New Zealand predicted
health and disability outcomes of migrants (Research objective #4). Thus, a comparative
analysis with non-migrants was not undertaken as it did not address the thesis aims and
objectives. Findings indicated that after adjusting for potential confounders, number of years
of living in New Zealand was not found to be associated with having ‘poor health’ or
‘disability’ outcomes at either 3-months or 24-months post-injury among migrant
participants (Tables 4.14 to 4.17). In New Zealand, the no-fault injury insurance scheme
operated by ACC has optimised a support system for all injured people irrespective of
medical insurance status, country of birth, and injury causes or setting. POIS participants
were from the ACC entitlement claims register who had already accessed some initial injuryrelated healthcare services. This result, however, may have been different for migrants who
had not accessed ACC and these initial services via ACC. Further research would be needed
to understand the outcomes for this ‘hard to reach’ group of migrants.

5.4.2 Health outcome
Having poor health pre-injury among migrants was a strong predictor of poor health postinjury at both 3-months (aRR=3.42; 95%CI 2.53, 4.63, p<0.001) and 24-months (aRR=3.30;
95%CI 1.97, 5.54, p<0.001), compared to those in good health. If migrants reported an
inadequate household income pre-injury, the risk of poor health was increased at both 3months (aRR=1.52; 95%CI 1.13, 2.05, p=0.006) and 24-months (aRR=1.57; 95%CI 1.05,
2.37, p=0.03) post-injury (Tables 4.4 and 4.5). Income has a direct impact on health as
having adequate income means individuals can at least meet the fundamental human needs
(Judge & Paterson, 2001). Hence, having inadequate household income can have negative
effects or restrictions on meeting needs such as essential living requirements (e.g., housing,
transportation, food and clothing), obtaining or accessing healthcare services, and
participating in community activities (Judge & Paterson, 2001). Consequently, the impact
could directly affect the individual’s overall health. Migrant participants who lived alone
had a 2.4 times increased risk of regressing towards or maintaining a poor state of health at
24-months compared to those who lived with family (Table 4.15). The literature highlights
social support as a critical factor in positivity, prompting healthy behaviours which include,
but are not limited to, regular physical activity and reduce or prevent possible mental
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disorders, for example, depression or anxiety (Escobar-Viera, Jones, Schumacher, & Hall,
2014; Joutsenniemi, Martelin, Martikainen, Pirkola, & Koskinen, 2006). Hence, living alone
could lead to reduced access to social networks which could lead to the aforementioned
benefits being lost to that individual (De Vaus & Qu, 2015).

5.4.3 Disability outcome
The risk of disability at 3-months post-injury was significantly increased if migrants were
female (aRR=1.20; 95%CI 1.01, 1.43, p=0.04), reporting pre-injury disability (aRR=1.51;
95%CI 1.06, 2.16, p=0.02) compared to those with no/lesser disability, BMI≥30 (aRR=1.37;
95%CI 1.13, 1.66, p=0.001) compared to those with BMI<30, and perceiving their injury as
a threat of severe long-term disability (aRR=1.36; 95%CI 1.13, 1.63, p=0.001) compared to
those who did not (Table 4.15). The risk of disability was also increased if migrants had
NISS4-6 (aRR=1.23; 95%CI 1.01, 1.49) and NISS>6 (aRR=1.55; 95%CI 1.20, 1.99)
(p=0.003) compared to those with NISS1-3. Having two or more chronic conditions preinjury was only a strong predictor of disability among migrants at 24-months post-injury
(aRR=2.52; 95%CI 1.44, 4.43, p=0.003) compared to those with no chronic conditions.

It is evident that males were more likely to sustain injuries than females (62% versus 38%)
(Table 4.1). Nevertheless, a greater proportion of females than males, experienced a higher
risk of disability at 3-months post-injury. Mauiliu (2014) interviewed seven Pacific Island
females who reported not having recovered two years after their injury, and found five of
these had on-going problems as a consequence of their injury (e.g., pain, discomfort,
disability) even six years post-injury event. The author noted barriers to rehabilitations
among these females including cultural role they have of being required to look after family,
a personal role requiring them to be a strong and independent person rather than being
disabled, receiving a delayed payment from ACC, and having pressure to return to work.
These could potentially impact the recovery process among the females leading to poor
outcomes post-injury.

5.5 Strengths and limitations
To the best of our knowledge, the IMS is the first study that recruited injured migrants who
experienced a range of types and severities of injury, with and without hospitalisation in
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New Zealand. It is also the first study that examines long-term self-reported health and
disability outcomes post-injury and has collected data from migrants directly; and used the
WHODAS. Other studies have used national administrative data based on cross-sectional
surveys which may not capture outcomes post-injury that occur after the time of the survey
(Cunningham et al., 2010; Seabury et al., 2017; Smith & Mustard, 2009). Finally, the IMS
used ‘country of birth’ to classify migrant status enabling understanding of the pre-injury
socio-demographic, pre-injury health and injury-related characteristics of injured people
who were born overseas and compared these to a NZ-born cohort.

The IMS does have some limitations that would be good to address, where possible, in future
studies. Firstly, at the first interview (3-months post-injury), participants were asked to
report their pre-injury and injury-related characteristics and estimation of degree of disability
over the previous 30 days. This could have introduced a level of recall bias. It was possible
that participants might have under- or over-estimated their pre-injury status depending on
their post-injury status. However, a study investigating recall bias of self-reported health
status among POIS participants suggested that the recall bias appeared to have only a minor
effect (Wilson, Derrett, Hansen, & Langley, 2012). Another limitation is that, POIS
participants were recruited from the ACC entitlement claims register and therefore have
necessarily accessed some injury-related healthcare services. While this was pragmatic, and
recruiting those who do not present to healthcare services is often challenging, the IMS’s
results will not necessarily apply to migrants who have not accessed ACC after an injury.

Finally, at 3-months post-injury 12% (n=80, Table 4.14) and 11% (n=69, Table 4.15) of
participants were not included in the multivariate model due to missing variables. The
researcher compared the missing participants with non-missing group and found no
statistically significant effect for the health model, but there was a large proportion of
participants who reported no/lesser pre-injury disability (one of predictors associated with
disability) were not included in the disability model. This suggests an overestimate of
disability outcome at 3 months post-injury among migrant participants. Additionally, 15%
(n=23) of migrants and 20% (n=85) of non-migrants who were lost to follow-up at 24months post-injury reported two or more chronic conditions pre-injury (one of predictors
associated with disability). Without their data there could have been an overestimate of the
disability outcome at 24-months post-injury among migrant participants.
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5.6 Research implications and recommendations
The IMS has provided information on health and disability outcomes for migrants compared
to non-migrants at two different time-points post-injury. The findings from the IMS are
intended to inform healthcare providers, researchers, ACC and policy makers to about which
groups of injured migrants may require additional attention to improve their outcomes:

1. The IMS found risks of poor health and disability outcomes at 3-months post-injury
for migrants are higher than for non-migrants. Thus, healthcare providers should
ensure migrants receive appropriate, and adequate treatments and rehabilitations
post-injury, especially within the first three months after the injury. Future research
should aim to explore, possibly using qualitative research methods, why migrants are
at increased risk of poor health and disability outcomes during the short-term phase
post-injury compared to non-migrants. This could provide us with insightful, more
detailed information regarding the factors associated with poor outcomes (e.g.,
inadequate household income, living alone, pre-injury chronic conditions, preexisting disability, severity of injury) among the migrant populations.

2. The study revealed a range of predictors of poorer health and disability outcomes for
migrants at each time-point post-injury (Tables 4.14 to 4.17). Thus, there is potential
for healthcare providers to be able to identify those at increased risk of poor outcomes
at the time or soon after injury, and to then focus healthcare services and provisions
towards these injured people. This could help rehabilitate migrants more quickly, and
prevent on-going problems. To enhance this new understanding, potential future
studies (qualitative and quantitative) could focus on key predictive factors. Such
factors could help to explain why there are outcome disparities among migrant
populations. For example, women experienced poorer outcomes post-injury than
men. Research, possibly qualitative, could usefully help to understand precipitating
factors associated with poorer outcomes for injured migrant women. Secondly,
work-related injury is more prevalent among migrants than non-migrants. Research
focused on the nature of work (e.g., employment contract, type of occupations, work
tasks, hours of working, wage rates, health and safety training) and links to injury for
migrants seems warranted. Thirdly, some migrant sub-populations may have higher
risks, or vice versa, of poor outcome due to having health and socio-demographic
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disadvantages pre-migration (e.g., refugees, migrants from low-income countries, or
migrants with less English proficiency). While beyond the scope of this study, future
research with specific groups of migrants would help us to better understand, and in
more detail, factors associated with poor post-injury outcomes among migrants who
share the same history, culture, religions, backgrounds, or reasons on migrating (e.g.,
voluntary or involuntary).
3. Both migrants and non-migrants in the IMS have accessed ACC and injury-related
healthcare services. Overall, POIS participants appeared to be well-supported by
ACC (with ACC covering 90-95% of the injury-related costs) (Wilson et al., 2013).
This included earnings-related wage and salary compensation of up to 80% of
people’s pre-injury income which is provided to injured workers by ACC. However,
migrants did appear to experience financial strain pre-injury–and those with an
inadequate household income pre-injury were at increased risk of poor outcomes.
Perhaps for those on lower pre-injury incomes, 80% of that low income is simply not
sufficient to help them pay for any out-of-pocket costs associated with their
rehabilitation. For example, while ACC subsidises treatment costs, the co-payments
required for attending GP consultations or physiotherapy appointments can range
from $25-60 (Accident Compensation Corporation, 2017a; Ministry of Health,
2004a) – and are even higher in certain regions of New Zealand. Thus, consideration
for allocating more subsidy to injury-related healthcare service co-payments and
pharmaceuticals, or more compensation for lower income injured people, including
migrants, could promote enhanced outcomes and more equitable injury outcomes.
Such support could be a strategy for reducing the possibility that some low-income
workers may be pre-maturely returning to work post-injury rather than completing
their rehabilitation. Future research should investigate costs associated with injury
among migrant populations. Additional studies should consider economic
management skills, and adaptability of migrants and non-migrants to the changes in
their circumstances caused by needing to manage the financial support provided by
ACC.
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5.7 Conclusions
In summary, the IMS has achieved its goal of investigating health and disability outcomes
for migrants compared to non-migrants, and of identifying predictors associated with poor
outcomes for migrants at two different post-injury time-points (3-months and 24-months).
A substantial proportion of both migrants and non-migrants in the IMS experienced poor
health and disability at 3-months post-injury, but this is improved somewhat by 24-months
post-injury. However, even at 24-months following injury, the proportions experiencing
poor outcomes were worse than their pre-injury health states. Migrants had greater risks of
poor health and disability outcomes at the short-term than non-migrants, but this higher risk
was not statistically significant longer-term following injury after adjusting for potential
confounders. The IMS may have been underpowered to detect some differences in outcomes
that are truly exist. Secondly, for the specific migrant analysis alone, number of years of
living in New Zealand was not found to be associated with poor health and disability
outcomes among migrants at either 3-months or 24-months post-injury. Certain factors
independently predict poor health and disability at each time-point among the migrants.
ACC appeared to provide well support for all personal injuries regardless of injury cause or
setting, country of birth, and years living in New Zealand.

The findings from this longitudinal cohort study, the IMS, cannot not be generalised to all
injured migrants, especially those outside of the participants’ age ranges and those who have
not accessed to the ACC. However, this is the first study to investigate injured migrants in
New Zealand with a range of types and severities of injuries, with and without
hospitalisation; and the first to use the WHODAS instrument which was developed
specifically to measure disability. Knowledge from the IMS has the potential to provide a
foundation for a range of future research and policy actions to improve injury outcome
disparities among those from the migrant population who suffer an injury in New Zealand.
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APPENDIX I
Descriptive summary of relevant studies included in the review for the IMS
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No

Author(s) & Year

Country

Study design

Objectives

Methods

Migrant
classification

Findings

1

Abbott et al.,
2000

NZ

Cross-sectional

-To assess selfrated adjustment,
health and mental
health of Chinese
migrants.

-A community survey in
Auckland
-271 Chinese migrants
-aged ≥15 years

Ethnicity (Chinese)

-Majority of respondents were from Hong Kong and Taiwan.
-42% reported having consulted a doctor in the past 12
weeks.
-Factors associated with having experienced major problems
included aged 26-35 years, being rejected from local
communities and having low English proficiency.
-Factors associated with poor adjustment included
expectations not having been met, regretting coming to NZ,
low proficiency in English, recent arrival to NZ,
unemployment, younger age and lower levels of education.
-Self-rated fair/poor health was found to be associated with
Chinese-only reading knowledge, residency of ≥5 years and
regretting having come to NZ.

2

Ahonen et al., 2017

US, Canada,
Australia,
Sweden,
Germany,
Italy, Lebanon,
Israel,
Taiwan,
Singapore,
Multiple
locations

Systematic
review

To summarise
occupational
health information
among migrant
populations.

-Data from 48 studies (19902005)
-Theme-based results
-No quality assessment

Not specified

-Most studies highlight migrant workers are at higher risk of
occupational exposures, injuries and illnesses compared to
non-migrant workers.
-Most studies noted migrant workers are more likely to: work
in dangerous job/task, have inadequate safety training,
experience cultural and language barriers, under-report poor
working conditions or injury to their employer.

3

Anderson,
2008

NZ

Qualitative

To examine Asian
migrants and their
use of healthcare
services in NZ.

-Ethnography
-Participation observation,
semi-structured interview (3090 minutes)
-23 Asian participants and 6
healthcare providers
-Auckland region

COB

-Factors influencing strategies and the use of healthcare
services among Asian migrants included prior knowledge,
experience with healthcare services in their home countries,
language proficiency, knowledge of NZ healthcare system.
-Strategies such as doctor shopping, returning to home
country for treatments, seeking GPs from their country of
birth, seeking help from local support network.
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4

Andrews et al.,
2009

Australia

Quantitative

To provide age
and sex-specific
norms for the
WHODAS 2.0 12item version based
on a population
sample

-Data from the Australian
National Survey of Mental
Health and Well-being (2007)
-Participants aged 16-85 years
(n=8824)
- 7 classes of chronic physical
conditions and mental disorders
were identified from responses
to the World Mental Health
Composite International
Diagnosis Interview (CIDI)

Ethnicity
(Australian)

-People with mental health disorders had high scores (mean
6.3, SD 7.1) whereas people with physical disorders had
lower scores (mean 4.3, SD 6.1).
-People with no disorders had the lowest scores (mean 1.4,
SD 3.6).

5

Barell et al., 2002

Not specified

Quantitative

To provide a
standard format
for reports of nonfatal injury data.

Not specified

-The matrix will be used for the development of standard
methods to analyse multiple injuries and the creation of
patient injury profiles.
-The matrix will be translated to ICD-10-CM eventually.
-The Barrell injury diagnosis matrix has the potential to serve
as a basic tool in epidemiological and clinical analyses of
injury data.

6

Bedford, Ho, &
Lidgard, 2001

NZ

Descriptive
Review

-To review the
impacts of changes
in migration policy
since 1980s on
New Zealand’s
population.
-To discuss recent
initiatives in
strengthening
policies for New
Zealand’s
development in the
21st century.

-Data from the Israeli national
trauma registry, and from the
US National Hospital Discharge
Survey.
-The matrix displays 12 nature
of injury columns and 36 body
region rows placing each ICD9-CM code in a range from 800
to 995 in a unique cell location
in the matrix.
-Each cell included the codes
associated with a given injury.
-Not specified the review
method.

Not specified

-Three factors exacerbated the demand for skilled labor: 1)
shortage skilled labor during the industrialised period, 2)
replacement of citizens due to ‘brain drain’ to overseas, and
3) compensation for slow growth in domestic labor forces.
-NZ relied on migrants from Asian countries and Africa
during the early 21st century (increasingly).
-Immigration of Polynesians (early 1960s): Auckland was
established as de facto city for several Pacific Island peoples
such as Cook Islanders, Niueans, Tokelauans, Samoan and
Tongans.
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7

Benach et al.,
2011

Not specified

Descriptive

To examine
association of
migration,
employment and
health in migrant
host countries.

-Publications from 1993-2010
-Focusing on low skilled
migrant workers

COB

-In most of the host countries, migrant workers were
concentrated in semi- or low-skilled manufacturing jobs, in
low-wage service jobs, had long working hours, and
precarious employment status.

8

Biering et al.,
2017

Denmark

Quantitative

To compare
incidence of workrelated injury
(WRI) between
different groups of
migrants and
Danish workers.

-Data from Emergency
Department records, Danish
Working Environment
Authority, and Statistics
Denmark (2003-2013)

COB

-WRI rates among migrants from new-European countries
and among the rest of the world were higher than for Danish
workers
-Risks of WRI were higher among migrants aged >30 years
and worked in low-risk industries, especially recent migrants.

9

Bossley & Duncan,
1975

NZ

Quantitative

To survey
industrial hand
injuries among
Pacific Island
migrants in NZ.

-Hospital records from Hutt
hospital in 1973
(n=38)

COB

-Pacific Island migrants had greater proportions of hospital
length of stay, severity of injury, work absence, and hospital
costs compared to NZ residents.

10

Cunningham et al.,
2008

US

Literature
review

To identify
patterns of migrant
health in US.

-Data from 71 studies (19802007)

COB

-Most studies indicated overseas-born migrants had a better
health than US-born people.
-Migrants had a lower mortality rate and were less likely to
have circulatory diseases, obesity, or some cancers compared
to US-born people.
-However, some migrants had higher rates of diabetes,
infection diseases, and occupational injuries compared to USborn people.
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11

Cunningham et al.,
2010

NZ

Cohort

To investigate
overall risk of
injury and a
relationship
between health
status and risk of
injury.

-Data from SoFIE (2002-2010)
-Aged ≥15 years
-Face-to-face interview
-Self-reported injury event in
the past 12 months and selfrated heath before injury (a 5points rating scale)
-Linked New Zealand Health
Information Service (NZHIS)
data on cancer registrations and
hospitalisations
(n=18,955)

Ethnicity

-Proportions of injury: Māori 15%, European 13%, Pacific
Islander 9% and Asian 7%.
-Setting of injuries: at home 32%, workplace 21%, other
places 47%.
-Results showed a linear relationship between poor heath and
increasing risk of injury.
-After adjusting for potential confounders, odds ratio for poor
health and risk of subsequent injury was found (OR =1.72)
and for ≥2 prior chronic conditions and injuries (OR=1.70).

12

Danso, 2016

US

Cross-sectional

To examine social
determinants of
health and chronic
health conditions
for migrants and
non-migrants.

-Data from the 2007 California
Health and Interview Survey
(CHIS)
-Aged ≥18 years
(n=49,242 and 22% were
overseas-born)

Country of birth

-Strong factors associated with health for both migrants and
US-born people revealed education, employment, poverty,
residential status and safety of neighborhood.
-Significant predictors for chronic health conditions were age
and employment for migrants only.

13

Delavari et al.,
2013

US

Systematic
review

To review
evidence of the
relationship
between
acculturation and
overweight/obesity
among migrant
populations.

-Data from 9 studies
-Acculturation was measured by
uni- or bi-directional
acculturation scales

Country of birth
(6 countries)

-6 studies found a positive association between acculturation
and overweight/obesity among migrants.
-A degree of acculturation reflected the degree of nutritional
transition among migrants towards an ‘obesogenic diet’ and
‘high BMI’.

14

Derrett, Beaver et
al.,
2012

NZ

Cohort

To estimate spinal
cord neurological
impairment (SCI)
incidence.
To describe preSCI characteristics
and post-SCI
outcomes.

-Data from all people who were
admitted into two spinal cord
units (2007-2009)
-Data from Statistics NZ 2006
-Aged 16-64 years
-Interview (n=118, 73%) at 6.5
months post-SCI
-Used EQ-5D and WHODAS
(n=238)

Ethnicity

-Age adjusted incidence rates were 29 (European),
46(Māori), 70 (Pacific people), and 16 (Other ethnicities) per
million.
-Most of SCI was caused by injury in all ethnic groups.
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15

DeSouza & Garrett,
2005

NZ

Cross-sectional

To identify what
barriers existed for
Chinese people
accessing health
and social services
in Auckland.

-Data from the Chinese Health
and Social Services Survey in
2001
(n=2010)

Ethnicity (Chinese)

Main barriers to access & use such services: English
proficiency leading to communication difficulties and
knowledge gaps as unawareness of NX healthcare system.
-First generation migrants (particular Mainland China of
origin) experienced more communication difficulties than
those who were born in Hong Kong or Taiwan.

16

Fitzgerald et al.,
2013

China

Systematic
review

-19 studies from the
bibliographic databases (726
studies in English and 3109 in
Chinese)
-Focused on migrant workers on
Mainland China

Not specified

-Migrant workers had disproportionate of occupational injury
morbidity and mortality in China.
-Inadequate to details injury incidence or to evaluate
interventions.
Suggestions: strengthen the national system of occupational
injury surveillance; focus surveillance and interventions on
high risk occupations (e.g., construction, manufacturing,
small mining operation); improve occupational safety
training and access to PPE.

17

Feigin et al.,
2016a

Worldwide

Quantitative
(GBD)

-To review
considers the state
of occupational
injury and
surveillance and
prevention among
migrant workers in
China.
-To suggest areas
of focus for future
research on the
topic.
To provide an
update of Healthy
Life Expectancy
(HALE) and
Disability
Adjusted Life
Years (DALYs).

-The 2015 Global Burden of
Diseases (GBD) study
-1990-2015
-Systematic analysis
-315 diseases and injuries

-

-Age-standardised injury DALYs rate was 4,044 (per
100,000 persons per year) in 2005 and reduced to 3,376 in
2015.
-Age-standardised DALYs rate of transport injuries was
1,176 (per 100,000 persons per year) in 2005 and reduced to
971 in 2015.
-Age-standardised DALYs rate of unintentional injuries
(excluding transport injuries) was 1,841 (per 100,000 persons
per year) in 2005 and reduced to 1,481 in 2015.

18

Feigin et al.,
2013

NZ

Quantitative

To estimate
burden of
traumatic brain
injury (TBI) in
NZ.

-Data from prospective and
retrospective surveillance
systems
-People in Hamilton and
Waikato, NZ
-2010-2011
-All ages
(n=1,369)

Ethnicity

-69% of TBI cases aged <35 years.
-Total TBI incidence rate was 790 per 100,000 person-years.
-TBI were caused by falls (38%), transport accidents (20%),
and assaults (17%).
- Māori had a greater risk of TBI (mild) than European
people.
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19

Feigin et al., 2016a

Worldwide

Quantitative
(GBD)

-To provide
updated HALE
and DALYs for
geographies
worldwide.
-To evaluate how
disease burden
changes with
development.
-To investigate
observed and
expected mortality
patterns based on
sociodemographic
measures.
To explore needs
of migrants and
refugees, and how
they are affected
by poverty and
post-migration
stresses.

-Data from GBD 2015
-195 countries and territories
-1990-2015

Not specified

-Global DALYs remained largely unchanged from 1990 to
2015.
-Age-standardised DALYs rate of all injuries accounted for
4,044/100,000 in 2005 and reduced to 3,376/100,000 in 2015
(-16.5% changed)

20

Feigin et al.,
2016b

Worldwide

Quantitative
(GBD)

-Data from GBD 2010 and
GBD 2013
-195 countries and territories
-1980-2015

Not specified

-Age-standardised mortality rate of all injuries: 78.6/100,000
in 2005 and 66.2/100,000 in 2015 (-15.8% changed)

21

Fennelly,
2006

US

Qualitative

-Face-to-face in-depth interview
(2002-2003)
-62 health and social service
providers working with
migrants in Minnesota

Country of birth
(client served)

-The principal needs for migrants and refugees are affordable
housing, jobs and accessing healthcare services rather than
needs that are associated with their health conditions or
services per se.
-Post-migration experiences lead to stress that compromises
migrants and refugees’ health and well-being.
-Migrants and refugees appeared to be employed in low
paying jobs that offered few or no benefits.

22

Florence,
Haegerich et al.,
2015

US

Report

To estimate
lifetime medical
and work-loss
costs of EDtreated nonfatal
injuries.

Not specified

-Costs of all ED-treated non-fatal injuries accounted ofr $457
billion; 63% of these costs were for hospitalised injuries.
-The total estimated lifetime medical and work-loss costs
were &290 billion.
-The total estimated costs for injuries for which patients were
treated and released were $161 billion.

Report

-To updated
information on the
2000 death data.
-To estimate
medical and workloss costs
associated with
fatal injuries.

-The National Electronic Injury
Surveillance System was used
to assess the economic impact
of ED-treated non-fatal injuries
-The Web-Based Injury
Statistics Query and Reporting
System was used to assess
injury-related lifetime medical
and work-loss costs
-The National Vital Statistics
System was used to assess the
economic impact of fatal
injuries
-The Web-Based Injury
Statistics Query and Reporting
System was used to assess
injury-related lifetime medical
and work-loss costs

23

Florence, Simon et
al., 2015

US

Not specified

-The total estimated lifetime medical and work-loss costs
associated with fatal injuries was $214 billion in 2013.
-The mean medical and work-loss costs of any injury death
was $1.1 billion in 2013.
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24

Fox et al.,
2017

-

Descriptive

To highlight
concerns
associated with
conceptualization
of acculturation.

-A wide range of studies
between 1936 and 2014

-

-Acculturation is construed under conceptual and operational
changes based on its principles (i.e., adapting from
anthropology to psychology).
-Acculturation measurement should focus on individuals’
attitudes, behaviours, and cultural orientation.

25

Fernando et al.,
2010

Canada

Quantitative

To examine
variation of health
transitions among
migrants.

-Data from the Longitudinal
Survey of Immigration to
Canada (LSIC)
-Aged ≥15 years
-Between 2000 and 2001
-Face-to-face interview
(n=7,720)

Country of birth

-Migrants who experienced racial discrimination or unfair
treatment were more likely to have a decline of health.
-There was an inverse relationship between socio-economic
gradients and an increasing of feeling sadness, depression or
loneliness among migrants.

26

Gary et al., 2009

Not specified

Literature
review

-To describe
explanatory
characteristics
among African
Americans and
Hispanic with
TBI.
-To determine
post-injury
outcome
differences.
-To highlight
potential causes of
disparities in TBI
rehabilitations and
post-acute
services.
To suggest
recommendations
to equalize
outcomes

-Search from MEDLINE,
PyschINFO, CINAHL and
InfoTrac databases
-39 peer-reviewed articles

Ethnicity

-Both groups had worse functional outcomes and community
integration.
-Both groups are less likely to receive treatment and be
employed than Whites post-TBI.
-There were racial and ethnic differences in marital stability,
emotional/neurobehavioural complications and QOL
outcomes.
-Caregivers of both groups expressed more burden, spend
more time in caregiving role, have fewer needs met and use a
range of coping strategies than White counterparts.
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27

Gushulak et al.,
2009

-

Literature
review

28

Haagsma et al.,
2013

Worldwide

Quantitative

29

Hajat et al.,
2010

NZ

Quantitative

30

Hamilton,
2015

US

Quantitative

To review
determinants of
health, disease
prevalence
differences,
international
health policies and
regulations, and
shifts in
demographics and
health outcomes
among migrant
populations.
To provide an
overview of injury
estimates from the
2013 Global
Burden of
Diseases (GBD),
Injuries and Risk
Factors study.
To examine
differences in
mortality among
NZ migrant
populations.

-Data from peer-reviewed
literature, reports from national
and international organisations
and agencies
(number of studies not
specified)

Not specified

-Traditional administrative approaches (policies and
regulations) might not represent the most effective method to
assess migrant health and healthcare service needs.
-Addressing health needs could improve health outcomes,
reduce long-term health costs, and avoid stigmatizing among
migrant population.
-Addressing migrant health needs through a global scale
could be best effective method.

-The GBD mortality databases
-26 causes of injury, 47 nature
of injury categories
-1990-2013

-

-Injury accounted for 10.1% of the GBD measured by
Disability Adjusted Life Years (DALYs).
-In 2013, 973 million people sustained injuries that required
medical attention, and 4.8 million died from injuries.
-During 1990-2013, the global age-standardised injury
DALY rate was reduced by 31%.

-Data from NZ CensusMortality Study (1996-1999 and
2001-2004)
-Years of living in NZ were
classified in 5-years bands

Country of birth

-European/Other and Asian migrants had lower mortality rate
than NZ-born counterparts.
-Pacific Island migrants had highest mortality rate compared
to European/Other or Asian migrants irrespective of
durations of years living in NZ.
-There was no difference in mortality rate of Pacific Island
migrants compared to NZ-born Pacific people.

To evaluate initial
health advantage
of migrants
compared to USborn adults.

-Data from the US March
Population Survey (1999-2013)
-Aged 18-64 years

Country of birth

-Recent migrants have 8.1 percentage point lower probability
of reporting fair/poor health than all US-born adults.
-For participants who moved for a new job, recent migrant
movers have 1.9 percentage point lower probability of
reporting fair/poor health than US-born movers.
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31

Harris et al.,
2012

NZ

Quantitative

To investigate
prevalence of selfreported
experience of
racial
discrimination and
an association with
health outcomes.
To investigate the
participation of
migrants in
Canada’s housing
marget.

-Data from New Zealand Health
Survey (NZHS) (2002/03,
n=12,500 and 2006/07,
n=12,488)
-Aged ≥15 years

Ethnicity

-Asians experienced greater racial discrimination higher than
other ethnic groups (Māori, Pacific, European)
in both surveys.
-Experience of racial discrimination was associated with all
adverse health outcomes (e.g., fair/poor self-rated health,
quality of life, mental health).

32

Hiebert, 2010

Canada

Quantitative

-Data from the Longitudinal
Survey of Immigration to
Canada (2000-2001)

Country of birth

Literature
review

To review current
literature on
unintentional
injury among
Asian New
Zealanders.

-Data from peer-reviewed and
gray literature (1990-2005)
-Data from the New Zealand
Health Information Services
(NZHIS) (1993-2004)

Ethnicity (Asian)

-Migrants registered a much higher rate of homeownership at
4 years compared to at 6 months after landing.
-The percentage of living in crowded condition dropped
significantly among migrants.
More than 30% of family income were spent on housing
among migrants.
-However, those were refugee, and migrants with Black and
Middle Eastern background had less improvement in their
circumstances than the average respondents.
-Asians had lower injury mortality rate than Europeans and
the national rate.
-90% of injury among Asians was unintentional.
-Most common cause of death and hospitalisation among
Asians aged 25-59 years was injury caused by motor vehicle
crash.

33

Hoque et al.,
2006

NZ

34

Hosking et al.,
2013

NZ

Quantitative

To describe ethnic,
socio-economic
and geographical
differences in road
traffic injury
(RTI).

-Data from NZ mortality
collection and NMDS (20002008)
-All ages
-Auckland region

Ethnicity
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- Māori had the highest rate of RTI compared to Pacific and
European people.
-Pacific people had a lower risk of RTI compared to NZ
European/Other.

35

Jasso, Massey,
Rosenzweig, &
Smith, 2004

US

Descriptive

36

Jatrana et al.,
2010

NZ

Quantitative

37

Jatrana et al., 2014

NZ

Quantitative

-To provide
descriptive
comparison of
some salient health
outcomes of
foreign-born and
domestic-born
American.
-To outline
theoretical models
of health
selectivity of
migrants and their
subsequent health
trajectories
following
immigration
To examine ethnic
differences and
financial barriers
for medication
prescription.

-The US New Immigrant
Survey.
-1996

Country of birth

-Migrants appeared to under-reported about their health
perhaps due to their less frequent contact with Western
medical diagnosis; cultural, language and institutional
differences across nations may also have a significant impact
on what people and what they report about their illness.
-Hispanic paradox: Hispanic health levels are far better than
those African Americans even if they share similar economic
positions; and often are above those non-Hispanic Whites
whose economic resources are far better.
-Reason of the paradox: 1) healthy migrant effect as migrants
due to health selectivity among migrants compared to those
who stayed and 2) protective effects of cultural norms of
migrants

-Data from the Survey of
Families, Income and
Employment (SoFIE) wave 3
(n=18,320)
-Linked the national 1996 and
2001 census.

Ethnicity

-Odds ratio of deferring buying prescriptions was greater for
Māori and Pacific people compared to NZ Europeans
-Deferring the buying of prescriptions had increased odds of
self-reported ‘poor health status’ and ‘high/very high
psychological stress’; and was found to be among those with
≥chronic health conditions/illnesses

To examine allcause and causespecific mortality
rates vary between
Asian ethnic
subgroups.
To examine
whether overseasborn Asian
subgroup mortality
rate ratios varied
by nativity and
duration of
residence.

-Data from the 1996, 1999 and
2001-2004 NZCMS
-Ratio overseas-born:NZ-born
(n=617,427), aged 25-75 years
(Chinese, Indian, Other Asians)

Country of birth and
Ethnicity

-Indian had higher all-cause and cardiovascular mortality
rates but lower cancer mortality rates compared with Chinese
ethnicity.
-Overseas-born Asians have 70% of mortality rate of their
NZ-born Asian counterpart.
-For overseas-born Asians, those living ≤9 years were 60% of
mortality rates of those living >25 years for all-cause
mortality rates regardless of ethnicity.
-Chinese cancer mortality rates increased with duration of
residences but not for Indian and Other Asians.
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38

Kool et al.,
2011

NZ

Quantitative

39

Lagolago et al.,
2015

NZ

Cohort

40

Langley &
Gulliver,
2012

NZ

Quantitative

41

Lassetter &
Callister
2009

US
Canada
Europe

Literature
review

41

Lee et al.,
2010

NZ

Qualitative

To describe
unintentional
home injury
epidemiology
leading to death or
admission to
hospital among
young and middleaged adult New
Zealanders.
To identify TBI
among Pacific
people in NZ.
To describe TBI
profile of Pacific
people.
To determine
disparities in use
of healthcare
services.
To describe trends
and characteristics
of serious nonfatal assault injury.
To discuss health
of voluntary
migrants in
Western countries
and factors
associated with
migration that
have an impact on
health.
To explore
rationale of
Korean migrants
returning to their
home country for
medical services.

-Data from hospital discharge
(2000-2009) and mortality data
(1998-2007)
-aged 20-64 years

Ethnicity

-4,000 people admitted to hospital and 60 died as a result of
their injury.
-NZ European had higher rates of admission and mortality
than Pacific, Asian and Other people.

-Data collected as part of TBI
study (Brain Injury Outcomes
New Zealand in the Community
[BIONIC]) (2010-2011)

Ethnicity

-Pacific people had significantly higher than European people
(1,242 versus 842 per 100,000 person-years).
-No differences in severity of TBI and healthcare service use
between Pacific and NZ European people.

-Data from NMDS (2000-2009).

Ethnicity

-Assault rated were higher among Pacific people compared to
NZ European and Asian people.

-Data from 65 studies and one
PhD thesis

Country of birth and
ethnicity

-Most studies showed migrants were relatively healthier than
non-migrants in terms of mortality rates, life expectancy,
birth outcomes, and risks of illnesses.
-Factors associated with poor health: acculturation, length of
residence, language and cultural barriers, lifestyle or risky
behaviours, living conditions, disease exposure, experiencing
racial discrimination, and inadequate social support networks.

-The first-generation Korean
migrants in Auckland
-Semi-structured in-depth
interview
(n=6)

Country of birth

-Reasons of returning home for medical services are:
1) Faster as it did not require referral system
2) Language barrier
3) Cultural barrier and experienced racial discrimination
4) Feeling comfortable with Korean doctor
5) Social connections in Korea
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43

Lozano et al.,
2012

Worldwide

Quantitative
(GBD)

44

McDonald &
Kennedy,
2004

Canada

Cross-sectional

45

McLeod & Reeve,
2005

NZ

Quantitative

46

Mekkodathil et al.,
2016

US (46%) and
other countries

Systematic
review

47

Murray et al.,
2012

Worldwide

Quantitative
(GBD)

To estimate annual
mortality for the
world and 21
regions for 235
causes.
To examine
healthy migrant
effect (HME) of
migrants
compared to
Canadian-born
people.
To describe
findings of health
screening for
refugees.

-Data from 187 countries
-1980-2010

Not specified

-Age-standardised mortality rates of all injuries accounted for
82/100,000 in 1990; decreased to 74.3/100,000 in 2010 (9.3% changed)

-Data from the National
Population Health survey
(1999), all ages
-Data from the Canadian
Community Health Survey
(2000-2001), ≥12 years

Country of birth

-HME was found among recent migrants to Canada as they
were less likely to be diagnosed with chronic health condition
than Canadian-born people.
-Male migrants who arrived in the 1950s and early 1960s
were in better health than recent migrants and Canadian-born
people. This was not found among female migrants.

-Data from medical records
(1995-2000)
-Refugees at the Mangere
Refugee Resettlement Centre in
Auckland
(n=2,992)

Country of birth
(34 nationalities)

-34% of refugees had ≥10mm reactive skin area following
Mantoux test.
-46% of refugees had at least one intestinal
pathogens/parasites.
-17% of refugees had psychological problems, of these 7%
were diagnosed with post-traumatic stress.
-47% of refugees were referred to secondary healthcare
services.

To outlines causes,
characteristics,
measures and
impact of
occupational
injuries among
different ethnic
groups.
To calculate global
burden of diseases
and injury.

-Data from 127 studies (19842014)

9 studies used
country of birth, the
rest used ethnicity

-Migrant workers, overseas-born and ethnic minority groups
had higher risk of occupational injuries, and they were more
likely to work in high risk or unskilled occupations compared
to non-migrants.

-Calculated health loss
measured by DALYs
-297 causes
-187 countries

-

-The global DALYs remained stable between 1990-2010
-In 1990, 10% of DALYs were caused by injuries and this
increased to 11% in 2010.
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48

Ongley & Pearson,
1995

NZ, Australia,
and Canada

Descriptive

To compare NZ’s
immigration
policies and trends
since 1945 with
those of Australia
and Canada.

-Comparative analysis
-

Not specified

49

Pernice et al.,
2009

NZ

Cohort study

Poole & Galpin,
2011

NZ

Cross-sectional

-n=107 skilled migrants from
China, India and South Africa
-Face-to-face interview four
times annually (1999-2002)
-Structured questionnaire
-The General Health
Questionnaire (GHQ-12)
-Data from refugee intakes
during 2007-2008 (n=750)

Country of birth

50

Country of birth

-20% (n=144) were identified as victims of torture under the
UN definition, of these 94% were male.
-of these 144, 31% were psychological torture, 63% were
physical torture and 21% reported experiencing both.

51

Rasanathan et al.,
2006

NZ

Literature
review

To report findings
of employment
status, length of
residency and
mental health
among skilled
migrants.
To report
experiences of
being subjected to
torture among
refugee to NZ.
To identify health
problems of Asian
people in NZ.

-Data from 3 studies
(population-based)

Ethnicity

-NZ-born Asians were less healthy than recent Asian
migrants.
-Indian Asians had high rates of cardiovascular diseases and
mortality.
-15% of young Chinese people had 3 times lower rate of
healthcare service utilisation compared to European peers.

52

Rechel et al.,
2013

Europe

Descriptive

-To describe key
findings of
migration and
health in Europe.

-Synthesis and updates findings
of the Migration and Health in
European Union study (20102011)

No specified

-Although migrants in Europe appears to be in good health,
they tend to be more vulnerable to certain diseases (both
communicable and non-communicable diseases),
occupational health hazards, and mental health problems.
-Inadequate legal entitlement is one of the highest barriers for
migrants in accessing healthcare services.
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-NZ’s postwar immigration was more cautions and closely
linked to short-term labor market conditions than Canada’s as
its set by the Dominion Population Committee in 1946 when
it designed to fill labor shortages in expanding industries.
-NZ had moved more tentatively towards a fully nondiscrimination policy than Australia and Canada.
-NZ had lower proportion of refugee intakes than those of
Australia and Canada.
However, despite scale differences, all 3 countries have
followed broadly similar trends since 1945 in terms of policy
development and patterns of immigration.
-Migrants had poor mental health irrespective of employment
status in their first two years living in NZ.
-Unemployed migrants had poor mental health outcomes at
every phase of the interviews.
-South African migrants had poorer outcomes regardless of
employment rate.

53

Reid, et al.,
2016

Australia

Quantitative

To examine
hospital
admissions and
mortality rates of
WRI

-Data from the national
Censuses (1991-2011), national
deaths (1991-2002), hospital
admission records (2001-2010)

Country of birth
(16 countries)

-Direct age standardised mortality and hospital admission
rates and rate ratios of WRI were lower or no different
between overseas-born and Australian people.
-NZ-born with WRI had 24% higher rate of hospital
admission than Australians.

54

Ro et al.,
2016

US

Quantitative

-Data from national
representative sources of 19
countries (2003-2005)
-Data from the World Health
Survey (2002-2004)
-Aged ≥18 years

Country of birth

-The most positive health selection was found among South
Africans.
-Health selection was significantly correlated with types of
visas.

55

Salminen,
2009

Finland

Cross-sectional
study

To compare USmigrants to their
non-migrating
counterparts.
To compare health
selection (country
level) to self-rated
health status
between USmigrants and USborn Whites.
To examine injury
incidence between
migrant and
Finnish bus
drivers

-Survey questionnaire
-134 injuries reported to
insurance company (2005-2006)
(n=306, of these 176 were
Finnish and 130 were nonFinnish bus drivers)

Non-specified
country of birth or
ethnicity

-Incidence of injury was not different between migrant and
Finnish bus drivers when they worked under the same
conditions (e.g., route, time) and the same work contract.

56

Salminen,
2011

Worldwide

Literature
review

To examine work
injury rate
between migrant
and non-migrant
workers.

-Data from 72 studies

Country to birth and
ethnicity

-Based on 31 studies, overseas-born migrant worker had 2.1
times greater risk of work-related injury compared to nonmigrant workers.
-3 studies showed migrant workers had higher injury rate at
their workplace in their first five years of living in host
countries, but the risk was lower at six or more years,
compared to non-migrant workers.

57

Salvatore et al.,
2013

Italy

Survey

To compare
incidence of workrelated injuries
among migrants
and Italians.

-Data from the Labour Force
Survey (2007)
-63% of male migrants
employed in construction sites,
or skilled/unskilled workers in
industrial or agriculture sectors
-Face-to-face interviews using
structured questionnaire

Country of birth

-Work-related injury rate was significant higher among male
migrants compared to male Italians (aOR=1.82), especially in
construction sectors
-No differences found in females
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58

Sarria-Santamera
et al.,
2016

Europe (78%)
and other
countries

Systematic
review

To describe and
assess differences
in healthcare
service utilisation
between migrants
and non-migrants.
To investigate
rates of
occupational
injury and illness
among migrant
population.

-Data from 36 studies (20132016)

Country of birth

-Migrants used health services less frequently than nonmigrants.
-Factors related to the low use included reasons for
migration, language fluency and duration of living in the host
country.

59

Schenker,
2010

Worldwide

Literature
review

-Worldwide studies (number not
specified)
-Focusing on occupational
injuries and illnesses among
migrants.

Country of birth and
ethnicity

-Rates of fatal and non-fatal injuries are commonly higher
among migrants than non-migrants..
-Migrants are concentrated in high risk occupations such as
agriculture or construction sectors.

60

Seabury et al.,
2017

US

Quantitative

To test differences
in risks of WRI
and work-related
disability among
different
ethnicities.

-Data from the American
Community surveys (20062013)
-Data from the Income and
Program Participation surveys
(1996, 2001, 2004, and 2008)
-Used sequence questions on
disability status (Self-perceived)

Ethnicity and
country of birth

-More non-Hispanic black and overseas-born Hispanic
workers worked in high risk jib sectors than other groups.
-Overseas-born Hispanic workers had the highest rate of
work-related injuries, but relatively low rate of work-related
disability.
-Asians had low work-related injury, but had a higher-thanexpected prevalence of work-related disability.
-Perception of disability could differ among different ethnic
groups.

61

Seesaengnom et al.,
2012

NZ

Cross-sectional

To describe the
use of primary
healthcare services
by Thai adults in
NZ, and describe
barriers to
accessing
healthcare
services.

-116 first-generation Thai adults
(aged >18 years)
-non-random sampling method
at Thai Buddhist temple in
Auckland
-Self-administered
questionnaire.

Country of birth

-80% of participants had used healthcare services in the
previous 12 months, and 13 % of these visited a traditional
health practitioner.
-Barriers accessing healthcare services included high cost
(40%), long waiting time (30%), and having to make
appointment (20%).
-Language and culture were not considered to be barriers in
accessing the services.
-35% returned to Thailand for healthcare treatments (e.g.,
dental or surgical procedures).

62

Sinclair et al.,
2006

US

Cross-sectional

To compare risks
of non-fatal
unintentional
injuries between
overseas-born and
US-born people.

-Data from the National Health
Interview Survey (2000-2003).
(n=384,467, of these 7,654 were
injured persons and 16% of the
total participants were migrants)

Country of birth

-Overseas-born had lower adjusted odds ratio of
unintentional injuries (aOR=0.54) compared to US-born
people.
-Overseas-born had higher incidence of transportation-related
injury than US-born people (24% versus 15%).
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63

Smith & Mustard
2009

Canada

Quantitative

64

Sobrun-Maharaj et
al.,
2010

NZ

Qualitative

65

Stevenson et al.,
2001

US

Descriptive

66

Uiters et al.,
2009

US and other
countries

Systematic
review

To examine risks
of self-reported,
activity limiting,
work-related
injury.
To identify
barriers to
accessing ACC’s
injury related
services and
compensations.

-Data from the Canadian
Community Health Survey
(2003-2005)
(n=99115)

Country of birth

-Male migrants with ≤5 years of living in Canada had
increased risk of work-related injury limiting their activity
performance and required medical attention.

-113 Asian participants
(including GPs, traditional
health providers, user and nonuser of injury-related services,
care managers and community
leaders)
-Semi-structured interview
-In-depth interview (n=22)
-Focus group discussion (n=14)
-Auckland region

Ethnicity (Asian)

-Personal and cultural characteristics acts as barriers to access
services and entitlements.
-Barriers exacerbated by logistical, environmental and
institutional factors.

-To describe the
injury severity
score (ISS) and the
new injury
severity score
(NISS).
-To illustrate the
statistical
properties of the
ISS and the NISS
To provide
information on
differences of
primary healthcare
utilisation between
migrants and nonmigrants.

-Data from 3 sources: the
National Pediatric Trauma
Registry, the Massachusetts
Uniform Hospital Discharge
Data Set, and a trauma registry

Not specified

-The ISS/NISS had a positively skewed distribution and
transformation did not improve the skewness.
-Suggestions: for statistical and analytical purposes the
ISS/NISS should not be considered a continuous variable,
especially if ISS/NISS is treated as a continuous variable for
correlation with an outcome measure.

-Data from 37 peer-reviewed
studies, from 7 countries (most
studies were from US)
-Used quality assessment to
evaluate each of selected study

Country of birth

-No consistent patterns among the studies.
-Studies from US showed a lower use of healthcare services
among migrants compared to non-migrants.
-Healthcare system plays an important role to the use of
healthcare services among migrants in US
-US appeared to have a weaker healthcare system to support
equity access for migrants compared to other countries.
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67

Uitenbroek &
Verhoeff, 2002

Netherlands

Quantitative

To study what
extent problems
related to age
distribution may
have influences
previous studies

-Data from the civil register as
to mortality according to age,
sex and nationality group
-Life table analysis and
Standardised mortality ratio

Ethnicity

-Life expectancy: Dutch descent had the whereas those of
Mediterranean origin had the highest.
-Some of migrant groups living in Amsterdam have a
remarkable high life expectancy.
-The high life expectancy in migrant groups is not caused by
good health but by spurious phenomena.
-Those migrants with high life expectancy also had high
morbidity.

68

Vang et al.,
2017

Canada

Systematic
review

-Data from 78 studies (19802014)

Country/region of
birth and ethnicity

69

Vos et al.,
2012

Worldwide

Quantitative
(GBD)

To examine
healthy migrant
effect (HME) in
Canada.
To quantify years
lived with
disability (YLDs).

-291 diseases and injuries, of
these, 289 cause disability
-Systematic analysis of
prevalence, incidence, mortality

-

-HME had lesser effect during childhood/adolescence but
appeared to be strongest during adulthood for migrants.
-HME was stronger among recent migrants compared to
Canadian-born people.
-YLDs from injuries accounted for 643 (per 100,000) in 1990
and 685 (per 1000,000) in 2010.
-From 1990 to 2010, YDLs from transport injuries and
unintentional injuries (excluded transport injuries) accounted
for 228-236 (per 100,000) and 359-386 (per 100,000)
respectively.

70

Weigel et al.,
2014

US

Qualitative

-177 seasonal farmworkers
-Aged 40-80 years
-Recruited 2009-2010
-Face-to-face interview
-Used SF-36, WHOMAC

Ethnicity

-68% of participants reported persistent pain.
-51% of participants had pain at multiple sites associated
with reducing in HRQOL.
-25% of participants received conventional medical
treatment.
-Work-related PMIs significantly associated with poor
functioning, disability and poor HRQOL.

71

Xiang et al.,
2007

US

Quantitative

To examine workrelated persistent
musculoskeletal
injuries (PMIs)
and their
association with
disability and
health-related
quality of life
(HRQOL).
To compare risktaking behaviours
and unintentional
injury among
migrants and USborn population.

-Data from the National
Epidemiologic Survey on
Alcohol and Related Conditions
(2001-2007)
(n=43,093)

Country of birth

-13% of migrants and 19% of US-born people reported
injuries.
-Migrants had lower risk of unintentional injuries by most of
the socio-demographic factors compared to US-born people.
-Migrants were less likely to engage in 10 risk-taking
behaviours compared to US-born people.
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72

Ye et al., 2012

US

Quantitative

73

Zoni et al.,
2017

Spain

Cross-sectional

To compare the
access to care and
use of healthcare
services of USborn and foreignborn Asian
Americans
To compare injury
incidence rates by
sex between
migrants and nonmigrants.

-Data from the National Health
Interview Survey (NHIS)
between 2003 and 2005
(n=2500)

-Data from the Individual
Health Card, Madrid in 2012
-Aged 18-64 years
-Female migrants (24%) and
Male migrants (22%)

-Being foreign-born was negatively related to indicators of
access to care including health insurance, routine access and
sick access.
-Being foreign-born negatively related to all indicators of
healthcare utilisation, seen/talked to a GP/a specialist

Region of birth

-79% of female migrants from North-Africa had a higher risk
of being burnt compared to female non-migrants.
-Male migrants from Latin America and Caribbean, SubSahara and North Africa, and central and Eastern Europe, had
higher rates of foreign body injuries compared to male nonmigrants (61%-123%).

Prospective Outcomes of Injury Study (POIS)
POIS: a cohort study design which recruited participants from the ACC entitlement claims register between 2007 and 2009, aged 18-64 years at the time of the injury event, and usually resided in one of five
regions of New Zealand (Auckland, Manukau City, Gisborne, Otago and Southland) (n=2,856).
Data sources: ACC database, National Minimum Dataset (NMDS), and interviews (mostly via telephone) using structured questionnaires at 3, 12 and 24 months post-injury.
74

Cammock et al.,
2012

NZ

Cohort

75

Derrett et al., 2009

NZ

Cohort

To describe preinjury
characteristics
among Pacific
POIS participants.
To describe
association
between pre-injury
characteristics and
health outcomes 3
months postinjury.
To quantify factors
leading to
disability
outcomes postinjury.
To explore
experiences and
perception of
injury-related
outcomes postinjury.

-POIS data from 3-months
interview
-Self-reported health status
(n=239, 8% of POIS
participants)

Ethnicity (Pacific
Islander)

-5% of Pacific participants reported fair/poor health preinjury and this increased to 27% at 3 months post-injury.
-Odds of fair/poor health were increased if participants not
satisfied with social relationships (324%), female (105%),
and aged 25-64 years (39%-126%).

-Study protocol
-Expected to recruit 2,500
people randomly selected from
ACC entitlement claimants
register

Ethnicity

Outcome measurements:
-Disability (WHODAS 12-item)
-Health-related quality of life (including EQ-5D).
-Participation, life satisfaction and costs.

131

76

Derrett et al.,
2011

NZ

Cohort

To describe preinjury key
characteristics.
To describe
general health and
disability
immediately postinjury.

-POIS data from 3-months
interview
(n=2,856)

Ethnicity

-Response rate = 59%.
-Mean age 41.4±13.0 years, 61% were males, 23% were born
overseas, 25% hospitalised.
-Health: poorer health status in all five dimensions of EQ-5D
and cognition; EQ-5D VAS dropped from 86 (pre-injury) to
72 (post-injury)
-Disability: WHODAS scores increased across all items in
immediately post-injury (WHODAS ≥10 refers to disability).

77

Derrett,
Samaranayaka et
al.,
2012

NZ

Cohort

-POIS data from 3-months
interview
-Used WHODAS measured
disability
(n=2,752)

-

-25% of participants were hospitalised.
-54% of the hospitalised group had disability compared to
40% for the non-hospitalised group.
-Predictors for both groups were pre-injury disability, BMI
≥30, and NISS ≥4.

78

Derrett et al.,
2013

NZ

Cohort

To describe
prevalence and
identify pre-injury
and injury-related
factors associated
with disability at 3
months post-injury
among the
hospitalised
compared to the
non-hospitalised
group.
To compared
disability among
hospitalised and
non-hospitalised
participants at 24
months postinjury.
To identify
predictors for
disability among
the two groups.

-POIS data from 24-months
interview
-Used WHODAS measured
disability
(n=2184)

-

-25% of participants were hospitalised
-Each group, 13% experienced disability at 24 months
compared to 5% who reported disability pre-injury.
-Common predictors for both groups were pre-injury
disability, ≥2 prior chronic conditions, BMI ≥30, and trouble
accessing healthcare services.
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79

Harcombe et al.,
2016

NZ

cohort

80

Langley et al.,
2011

NZ

cohort

81

Langley et al.,
2013

NZ

Cohort study

82

Liley et al.,
2013

NZ

Cohort study

83

Liley et al.,
2017

To compare
change in physical
activity between
pre-injury and 3
months postinjury.
To examine a
relationship of preinjury and injuryrelated
characteristics
with reduced
physical activity.
To identify role of
pre-injury and
injury-related
characteristics in
determining
functional
outcome.
To identify role of
pre-injury and
injury-related
characteristics in
determining
functional
outcomes at 12
months postinjury.
To examine
differences in
recovery outcomes
for workers by
injury setting.
To examine
predictors of work
status at 3 months
for hospitalised
and nonhospitalised injury.

-POIS data from 3 months
interview
(n=2,793)

-

-55% of participants reduced physical activity at 3 months
post-injury.
-61% of participants were seen by physical therapists.
-Factors associated with reduced physical activity included
living with non-family member, disability, pain/discomfort,
poor general health, and not having returned to work.

-POIS data from 3 months
interview
-Used EQ-5D plus cognitive
function
(n=2,856)

-

-A large proportion of participants had adverse outcomes
across 6 dimensions of health 3 months post-injury.
-Predictors were: being female, pre-injury chronic conditions,
being hospitalised, self-perceiving the injury as a threat to
life, and trouble accessing healthcare services.

-POIS data from 12 months
interview
-Used EQ-5D plus cognitive
function
(n=2,282)

-

-A large proportions of participants still had adverse
outcomes across 6 dimensions of health 12 months postinjury.
-Predictors were: being female, aged 45-64 years, inadequate
household income, pre-injury disability, ≥2 prior chronic
conditions, smoking, and relatively severe injury.

-POIS data from 3 and 12
months interview
-10 outcome measurements
(n=2,092)

-

-POIS data from 3 months
interview
-Work absence
(n=2,626)

-

-Workers with WRI had increased risk of work absence at 3
months.
-Workers with WRI had greater risk of work absence,
disability, problems with mobility, and anxiety/depression at
24 months.
-27% of participants reported “not working” at 3 months
post-injury.
-Predictors were having low/unknown income, having
physical work tasks, temporary employment, hospitalisation,
and perceiving their injury as a threat to life.
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84

Maclennan et al.,
2014

NZ

Cohort study

To examine key
outcomes and
estimate risk of
these outcomes at
12 months postinjury between
Māori and nonMāori.

-POIS data from 12 months
interview
-9 outcome measurements
(n=405)

-

-Māori had higher proportions of reporting disability,
mobility problems, and psychological distress than nonMāori at 12 months post-injury.
-Māori had a higher risk of disability, mobility problems,
difficulty to perform usual activities, and psychological
distress than non-Māori at 12 months post-injury.

85

Mauiliu et al.,
2013

NZ

Cohort study

-POIS data from 3 months
interview
-Pacific (n=239)
-Non-Pacific (n=2611)

Ethnicity (Pacific)

-Pacific participants had 22% increased risk of disability at 3
months post-injury.
-Pacific participants were more likely to have difficulty to
performing self-care (14%), experience anxiety/depression
(19%), being dissatisfied with social relationships (12%).

86

McAllister et al.,
2014

To describe and
compare preinjury
characteristics and
outcomes 3
months post-injury
between Pacific
and non-Pacific
participants.
To examine the
relationship of
injury severity,
injury cause, and
EQ-5D to longterm personal
well-being.

-POIS data from 24 months
interview
(n=2,239)

-

-27% of participants had low personal well-being at 24
months post-injury
-No association between injury severity and low personal
well-being.
-Risks of low personal well-being increased for those who
had injury caused by assault; and had had problems with selfcare, anxiety/depression, or cognitive function.

87

Wilson et al.,
2013

To estimate injury
costs paid by
ACC, personal
out-of-pocket
spending, and
QALYs with
respect to the
costs.

-POIS data from 3 and 12
months interviews
(n=2,215)

-

-85-90% of injury-related costs were paid by ACC.
-ACC payment increased when injuries severe injuries and
for those who were hospitalised.
-Personal out-of-pocket spending was increased only for
those who had NISS>6.
-QALYs: Higher for male than female; and increased by
injury severity as measured by NISS and among those who
were hospitalised.

NZ

Cohort study
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88

Wilson et al., 2014

89

Wilson et al.,
2017

NZ

Cohort study

90

Wyeth et al., 2010

NZ

Descriptive

91

Wyeth et al.,
2017

NZ

Cohort study

To examine
prevalence of poor
outcomes at 3months postinjury.

-POIS data from 3 months
interview
(n=2,856)

-

-High prevalence of poor outcomes across all health and
functioning parameters including participants with least
severe injuries (NISS 1-3).
-Approximately 50% of participants reported moderate-high
pain, psychological problems, and reduced participations.
-Approximately 75% of participants reported not having
recovered 3 months post-injury.

To determine
prevalence of
ongoing problems
at 2 years postinjury.
To assess
predictors of
reporting ongoing
problems at 2
years post-injury.
To identify
characteristics at 3
months post-injury
for screening
people with
ongoing problems.
To examine how
to respond to the
Treaty of Waitangi
in POIS.

-POIS data from 3 and 24
months interviews
-9 potential predictors
(n=2,231)

-

-47% of participants reported ongoing problems at 2 years
post-injury.
-Participants who were in non-recovery at 3 months were
more likely to report ongoing problems at 2 years post-injury.
-Participants with extreme pain were twice as likely to report
ongoing problems at 2 years, compared to participants with
no pain.

-Treaty of Waitangi
-Health research funding and
ethical requirements for Māori
-Rangatiratanga

Ethnicity (Māori)

-Responses to the Treaty: consultation with Māori group,
translation of the questionnaire into te reo Māori,
appointment of interviewers fluent in te reo Māori, sufficient
numbers of Māori participants, and the inclusion of a Māorispecific qualitative component.

To investigate
prevalence of
disability and
identify predictors
associated with the
disability among
Māori at 24months postinjury.

-POIS data from 3 and 24
months interviews
(n=374)

Ethnicity (Māori)

-19% of Māori participants reported disability at 24-months
post-injury, whereas the proportion was 9% pre-injury.
-Predictors were having ≥2 chronic conditions pre-injury,
having inadequate household income pre-injury,
hospitalisation, and trouble accessing healthcare services
post-injury.
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92

Accident Compensation
Corporation (ACC)
www.acc.co.nz

ACC, 2016

-ACC spent $50 million for injury prevention, $1,595 million for treatment and emergency travel, $678 million for care and support
and $1,215 million for financial compensation and vocational rehabilitation.
-ACC approved around 96% of nearly 2 million claims its receives annually
-ACC scheme provides comprehensive, 24-hour, no-fault cover for all New Zealand citizens, residents and temporary visitors who
sustain certain types of personal injury in New Zealand, generally those resulting from accidents.
-The scheme mandated by law: the Accident Compensation Act 2001.
-ACC spent $55 million for injury prevention, $1,659 million for treatment and emergency travel, $647 million for care and support
and $1,377 million for financial compensation and vocational rehabilitation.
-1.95 million new claims received, 68.4% of clients were back to work within 10 weeks, 78% satisfied with services.
-Statistics on claims and financial supports over the last five financial years (2012-2017).
-15-64 years: a steady increase of claims from 1.08 million (2012/13) to 1.19 million (2016/17), about 22,000 claims/year on average.
-All injury-related causes (15-64 years) increased $1.8 billion (2012/13) to $2.6 billion (2016/17).
-ACC help to prevent injuries and get injured people back to daily life or work.
-Vision: create a unique partnership with all New Zealander and improve their quality of life by minimizing incidence and its impact
of injury/accident.
-ACC provides helps pay for recovery costs: treatment, rehabilitation, home help, and compensation.
Objectives: to quantify morbidity and mortality outcomes and the level of healthcare service utilisation of refugees in NZ.
Methods: The National Health Index (NHI) of refugees who arrived in NZ from 2004 and 2007 were linked to the NMDS, primary
health organisation records, laboratory requests and pharmaceutical dispensing up to 31/3/2009 (n=2919)
Results: 90% aged <45 years at time of arrival to NZ; 95% enrolled in PHOs in 2009; refugees had a higher hospital admission rate
compared to other groups with detal caries and respiratory tuberculosis (TB) were the two most common diagnoses made in hospital.
All children aged ≤15 years received a Mantoux screening test and 17% of them received treatment for latent TB infection.
-Immigration policies of post-1945 NZ government share many features with Australia’s post-1945 immigration policies.
-NZ’s concessionary policies: 1) those applying to residents of the Cook Islands, Nieu and Tokelau (who are NZ citizens), 2) a quota
scheme with Western Samoa, and 3) work permit schemes with Kiribati and Tuvalu.
-Polynesians in NZ are younger and their numbers are increasing than populations in the homelands. Most Polynesians were initially
employed in industries.
-Government plays a central role in setting the policy agenda and service requirement for the healthcare system and in setting the
annual publicly funded health budget.
-20 geographically defined DHBs
-PHOs receive additional per-capita funding to improve access, especially for people who can least afford primary care, and to aid in
promoting health, coordinating care and provide additional services for people with chronic conditions.
-Hospital: NZ has a mix of public and private hospital
-GPs act as gatekeeper to specialist care.
Health System Performance Indicators for 11 countries
1) Adults’ access to care, 2013: 72% able to get same-day/next day appointment when they sick, 19% waited ≥2 months for specialist
appointment, and 15% waited ≥ 4 months for elective surgery, and 21% experienced access barrier because of cost in past year.
2) Public views of health system, 2013: 47% works well with minor changed, 45% fundamental changes needed, and 8% needs to
completely rebuilt.
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ACC, 2017a

94

ACC 2017b

95

ACC, 2017c

96

ACC, 2017d

97

Auckland Reginal Public Health
Service, New Zealand

Chan et al., 2009

98

Australian Agency for
International Development,
Australia

Appleyard & Stahl, 1995

99

Commonwealthfund
www.commonwealthfund.org

Gauld, 2015

100

Mossialos et al., 2016
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Schneider et al., 2017

Healthcare System Performance Ranking for 11 countries
-NZ: 4/11 for overall ranking, 3/11 for care process, 7/11 for access, 2/11 for administrative efficiency, 8/11 for equity, 7/11 for
healthcare outcomes (1=best, 11=worst)
-NZ healthcare spending 1980-2014 =9.4% on average
-NZ performed well on 1) care process which encompasses 4 subdomains relevant to healthcare for general population: preventive
care, self-care, coordinated care, and engagement and patient preferences, 2) administrative efficiency which included 4 measures
evaluating barriers to care experienced by patients and 3 indicators measure patients’ and GPs reports of time and effort spent dealing
with paperwork.
-ACC entitlements: treatment and rehabilitation (both vocational and social rehabilitation), weekly compensation for lost wages or
salary, a lump-sum compensation for permanent disabilities, and support for family members after a fatal injury.
Objective: To report discusses research undertaken to examine injury reporting by Pacific workers in the manufacturing in Manukau.
Methods: Data from 3 main sources were used 1) ACC data from work account, 2) interviews with 40 Pacific workers, and 3)
interviews with 19 employer representatives.
Results: Occupation is an influence on the higher reporting rates for Pacific people. The labourer occupations was almost twice those
of non-Pacific people. Pacific men aged 41-65 years appear to have the highest rates and highest number of claims. Most injuries were
caused by lifting, lowering, loading and unloading activities.
-Pacific workers revealed communication difficulties leading to a reluctance to report minor injuries, less accessible training, and
poorly understood health and safety messages.
-Employers stated the health and safety had been improved over the past 4-5 years and was firmly influenced by the union presence in
the workplace.
-The first refugees to NZ: Danes fleeting suppression of their language and culture under Germany occupation in 1870s; Jews escaped
persecution in Russia in 1880s; and French were in flight from religion persecution in 1890s.
-The refugee quota programme 1987: NZ government agreed to accept an annual quota of 800 refugees under the UNHCR; but
reduced to 750 in 1997 but agreed to pay travel costs.
-During 1865-1900, the gold rush era, the first group of 12 Chinese men arrived from the Victoria goldfield in Australia and worked
in the Otago goldfields.
-By late 1869, over 2,000 Chinese men had come to NZ.
-In 1881, the number reached to 4,995 Chines men and 9 women
-In 1871, there was calls for Chinese immigration to be restricted: the poll tax (anti-Chinese)
-The number was restricted by the Chinese Immigrant Act in 1881.
-The original Polynesian setters discovered NZ or now known as ancestor of Māori
-In 1642, Abel Tasman made the first confirmed European discover of NZ.
-In1769, James Cook first visited NZ
- Māori and European interaction: Bay of Islands – trading.
-In 1814, Samuel Marsden founded the first Christian mission station on the Bay. Bu 1840, over 20 stations had been established.
From missionaries, Māori learnt: 1) Christianity, 2) European farming techniques and trades, and 3) how to read and write.
-In 2016, risk of poverty or social exclusion in the EU was lower among nationals than migrants (23% versus 28%) and the highest
risk were non-EU citizens (49%).
-4/10 foreign citizens in the EU faced the risk of being in poverty

Community Law
www.communitylaw.org.nz
Department of Labor

Community Law, 2017

Encyclopedia of New Zealand
www.teara.govt.nz

Beaglehole, 2005

Labour and Immigration
Research Centre, 2012

105

Ip, 2005

106

Wilson, 2005

107

Eurostat
www.ec.europa.eu/eurostat

Eurostat, 2017
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108

Immigration New Zealand
www.immigration.govt.nz

Immigration New Zealand,
2017

109

International Labour Organization
(ILO)
www.ilo.org
International Organization for
Migration (IOM)
www.iom.int

International Labour Office,
2015

-Post WWII, NZ has settled over 33,000 refugees.
-The composition of refugee quota is agreed to annually by the Ministry of Immigration and the Ministry of Foreign Affairs (decided
in 3-year cycle).
-Refugees who arrive in NZ under the Refugee Quota Programme spend their first 6 weeks at the Mangere Refugee Resettlement
Centre (MRRC), managed by Immigration New Zealand.
-In 2013, ILO estimated 150million people are migrant workers.
-Of these, 84 million are men (56%); 112 million (75%) were in high-income countries; 107 million engaged in services and 27%
were in construction and manufacturing and 17 million were in agriculture.
-The number of internal migrants has grown to 214 million and the figure could rise to 405 million by 2050.

112

IZA World of Labor
www.wol.iza.org

Tani, 2014

113

Ministry of Business Innovation
& Employment (MBIE)
www.mbie.govt.nz

MBIE, 2016

114

Ministry of Culture and Heritage
www.nzhistory.govt.nz

Ministry of Culture and
Heritage, 2014

115

Ministry of Health (MOH)
www.health.govt.nz

MOH, 2001

110
111

IOM, 2010
IOM, 2015

116

MOH, 2004a

117

MOH, 2006

-In 2015, 244 million people live outside their countries of birth (40% rose since 2000).
-48% of the global migrant stock were women.
-Most migrants (72%) were in working age group (18-64 years)
-NZ, Australia and Canada use a points-based system to restrict migration which started 1950s
-Objectives of a point system: acts as a preliminary screening tool; awards more points towards young, educated/skilled and language
proficiency.
-In 2015/16, 50,052 persons were granted resident visa (rose 21% from 2014/15), and of these 49% were under skilled migrant
category.
-1/5 of international students gained residence in 5 years after their first student visa.
-1/5 of temporary workers gained residence in 3 years after their first work visa.
-Main countries of student visa: China and India
-Main countries of work visa: India, UK and China.
-During 1840-1914, 90% of migrants to NZ were born in Britain and Ireland.
-Pre 1840, about 2,000 migrants living in NZ.
-1840-1852, three main flows of British and Irish migrants: 1) Migrants to 5 NZ Company Settlements (Wellington, Nelson and New
Plymouth, Otago and Canterbury), 2) free migrants across the Tasman, and 3) a military system.
-Primary Health Care (PHC) follows the NZ Health Strategy and the NZ Disability Strategy.
-6 key directions: 1) work with local communities and enrolled populations, 2) identify and remove health inequality, 3) offer access
to comprehensive services, 4) co-ordinate acre across service areas, 5) develop PHC’s workforce, and 6) continuously improve
quality.
-21 (now 20) DHBs are supported by the MOH, the PHC Strategy guides the DHBs to achieve the goals, PHOs are the local
structures.
-PHOs is funded by the DHBs for the provision of a set of essential PHC services to the people who enrolled with the PHOs.
-Three main groups of people have the greatest difficulty paying for GP services: people who lived in areas of high deprivation
(NZDep 9 and 10), Māori and Pacific people.
-GPs’ fees are charged in different rate (lower) for Māori, Pacific, low income, children and 65+ years to increased access to services.
-Chinese have a much longer life expectancy at birth than the total NZ population.
-Asians (15-24 years) had lower road traffic injury hospitalisation rates than the total NZ average.
-Indians have significantly higher cardiovascular disease (CVD) hospitalisation and mortality rates than the total population
-There is a dose-response relationship between duration of residence in NZ and CVD mortality for Asians
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MOH, 2008a

119

MOH, 2008b

120

MOH, 2011a

121

MOH, 2016a

122

MOH, 2016b

123

MOH, 2017a

124

MOH, 2017b

-Pacific people have a higher burden of mental disorder in NZ compared to the total population (25% versus 21%)
-NZ-born Pacific people have higher prevalence of mental disorder than Pacific migrants.
-Pacific people are much less likely to access mental healthcare services compared to the total population (25% versus 58%).
-In 2006, 11% Pacific people in NZ had disability, of these 75% were adults and the most common types was physical disabilities.
-Disabled Pacific people are less likely to receive a need assessment than non-Pacific people (8% versus 15%).
-A high proportion of disabled Pacific people live in the most deprived areas compared with non-Pacific people (72% versus 42%).
-ACC claims were lower for Pacific people than non-Pacific people, only 45% of the rate of the general population.
-Health and disability services in NZ are delivered by a complex network of organisations and people.
-1) MOH develops policy for health and disability sector and provides leadership; 2) DHBs are funded by MOH plans, manage,
provide and purchase healthcare services for the population including primary care, hospital, public health, aged care, and other nongovernmental healthcare services; 3) Accident services are funded by ACC.
-NZ’s health and disability system is mainly funded from the general tax.
-29% of adults reported ≥1 type of unmet need for primary healthcare in the past 12 months (rose 27% from 2011/12).
-Pacific adults have higher rates of health risks: smoking, not eating enough vegetables and fruits, physical inactivity, and
psychological distress than non-Pacific.
-19% of Pacific adults deferred a prescription in the past 12 months due to cost barrier.
-Asian adults generally report lower use of primary healthcare services than other adults, possibly due to their better health status.
-Asian adults have the lowest rate of unmet need for healthcare (23%).
-Self-rates health from 20006/07 to 2015/16: Pacific 85.5% to 80.7%, Asian 89.5% to 89.8%, European/Other 90.2% to 88.7%.
-Unfilled prescription due to cost: Pacific 13.0% to 19.3%, Asian 4.9% to 3.1%, European/Other 5.8% to 5.0%.
-Unmet need for GP due to cost: Pacific 16.3% to 21.5%, Asian 10.1% to 9.2%, European/Other 13% to 13.9%.
-PHOs (32) are not-for-profit organisation and are funded by DHBs.
-PHOs ensure essential PHC services to people who are enrolled with the PHOs.
-People are encouraged to enroll with a PHO to get benefits (e.g., cheaper GP fees or prescription costs)
-Enrolling with a PHO is voluntary.
-93% of NZ population are now enrolled with a PHO.
-Most of GPs are now part of a PHO
-New Zealanders are living longer and in good health. Health loss, measured in DALYs, is declined by 1.2% per year.
-NZ is undergoing a disability transition: Disability (YLD) was 52% of the total health loss experienced by the population in 2013
-The total health loss has increased slowly from approximately 950,000 DALYs in 1990 to 1.1 million DALY in 2013.
-8% of total health loss in 2006 was a result of injury.
-Age-standardised rate for serious non-fatal work-related injury was 16.2/100,000/person-years at risk in 2014 compared to 17.4 in
2013.
-Males are far more likely to experience serious non-fatal work-related injury than females (29 versus 5 per 100,000 per person-year).
-Work-related ACC injury claims: European 89, Pacific peoples 106, Asian 57, and Others 155 per 1,000 (the total population 111).
-The agriculture, forestry and fishing industry had the highest rate of work-related injury claims in 2014 (rate 209/1,000)
-Top five leading causes of injuries in NZ are: 1) motor vehicle crashes, 2) self-harm/suicide, 3) falls, 4) assaults, 5) occupational
injuries.
-Human costs often make up a significant percentage of total social and economic injury costs (with a range of 50-70%).
-In 2006, estimating the social costs of all injuries was about $60 billion, of these the human costs accounted for 90-95% of the total
cost.

125

Ministry of Health and Accident
Compensation Corporation

MOH & ACC, 2013

126

Ministry of Social Development
www.msd.govt.nz

Ministry of Social
Development, 2016

127

New Zealand Injury Prevention
Secretariat & Accident
Compensation Corporation

Wren & Barrell, 2010
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128

New Zealand Refugee Statistics
www.refugee.org.nz
Northern District Health Board
Agency, Auckland, New Zealand

New Zealand Refugee
Statistics
Scragg, 2010

-Number of refugees who were granted residency increased from 8,666 in 1989/90 to 22,072 in 2008/09.

Organisation for Economic Cooperation and Development
(OEDC)
www.data.oedc.org

OEDC, 2016

Statistics New Zealand
www.stats.govt.nz

MacPerson, 2014

129

130
131

132

Widmaier & Dumont, 2011

133

Statistics New Zealand,
2008 (LisNZ wave 1)

134

Statistics New Zealand,
2009 (LisNZ wave 2)

135

Statistics New Zealand,
2010 (LisNZ wave 3)

136

Statistics New Zealand,
2014a

Objectives: To examine time trends in health status of Asian population and to compare health status of Asians with other ethnic
groups.
Methods: Data from the 2006-2007 NZHS (n=12,232, aged ≥15 years), and 2002-2003 NZHS (n=1217, aged ≥15 years, Asian
ethnicity).
Results: Asian and Pacific people were distributed more towards the younger age-groups than Europeans; 35% of Asians held tertiary
educational qualifications compared to 20% for non-Asian group; Asians and Pacific people were more likely to have low household
income than Europeans; a longer period of residence in NZ by Asians was associated with increased likelihood of being alcohol
drinking and overweight/obese and decreased likelihood of being a non-smoker.
-In 2013, NZ reported the 5th largest proportion of migrants (22.4%) in the OEDC countries.
-The foreign-born population covers ‘all people who have ever migrated from their COB to their current country of residence’.
-In 2005/06, 11% of the population in the OEDC countries was overseas-born, representing 91 million persons,
-1/3 of recent migrants to the OEDC were tertiary educated.
30% of migrants who held a university degree worked in intermediate or low-skilled jobs.
-In 2013, 24% of NZ population were identified as disabled.
-1/3 of the disability among adults were attributed to accident/injury.
-Disability rates: 25% for European, 19% for Pacific and 13% for Asian.
-Median age of disabled people: 57, 39 and 45 years for European, Pacific and Asian respectively.
-87% reported high level of English proficiency
-67% of migrants (aged ≥16 years) held post-secondary school qualification, of these 48% held advanced vocational qualification or
university degree.
-3 most common reasons of migration: the relaxed place of life, climate and environment, and a better future for their children.
-95% of skilled principal migrants were in labour force.
-93% stated satisfied with life in NZ
-91% stated satisfied with life in NZ
-80% felt safe in NZ compared to 86% at wave 1.
-43% owned or partly owned dwelling compared to 30% at wave 1.
-74% were employed compared to 71% at wave 1.
-Overall median hourly wage $20/hr compared to $18/hr at wave 1.
-92% stated satisfied with life in NZ.
-76% felt safe in NZ compared to 86% at wave 1.
-76% were employed compared to 72% at wave 1
-Overall median hourly wage increased $23.49/hr compared to $20.35/hr at wave 1.
-71% had enough/more than enough money to meet everyday needs same as in wave 1
-52% owned or partly owned dwelling compared to 31% at wave 1.
-25.2% (1,001,787) of NZ population were born overseas in 2013 (increased from 22.9% in 2006 and 19.5% in 2001)
-The most common birthplace for migrants living in NZ but overseas-born was Asia (31.6%) and UK & Ireland (26.5%)
-Auckland region has highest percentage (39.1%) of overseas-born migrants.
-Median age of overseas-born people was 41.8 years compared with 36.2 years for NZ-born migrants.
-Five most common COB in 2013: England (21.5%), China (8.9%) and India (6.7%), Australia (6.3%) and South Africa (5.4%).
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Statistics New Zealand,
2014b

138

Statistics New Zealand,
2014c
Statistics New Zealand,
2015a

-Median household income: $39,600 in 2001, $51,400 in 2006 and $63,800 in 2013.
-70% of household income were from wages/salaries.
-Medians personal income: $30,900 for European, $20,100 for Asian, $19,800 for Middle Eastern/American/African, $19,700 for
Pacific peoples, whereas the highest was Others (including NZ) was $37,100 in 2013.
-A quarter of NZ population has disability, increased from 20% in 2001.
-The most common cause of disability was diseases/illnesses (42%). Injury/accident attributed to 34% of adult disability in 2013.
National ethnic population projections (2013 base)
-European/Others: 3.3 million in 2013, 3.4-3.8 million in 2038.
-Asians: 0.5 in 2013, 1.1-1.3 million in 2038.
-Pacific people: 0.3 million in 2013, 0.5-0.7 million in 2038.
-Priority areas for national injury prevention: assault, work-related injury, self-harm/suicide, falls, motor vehicle crashes, and
drowning.
-A serious injury is one of a result of fatal injury, or injury where a patient is admitted to hospital with a probability of death ≥7%.
-An increase trend of all serious non-fatal injuries between 2000 and 2014.
-Classifying migrants by the 12/16-month rule needs passengers’ past-border movements. After 16 months, the rule assigns a final
migrant status for travelers with an observed change in resident status.
-Annual net migration 72,400 in July 2017.
-The biggest increase in net migration in July 2017 were from UK (up 2,400) and south Africa (up 1,600).
-Annual net migration slightly dropped to 70,100 in January 2018.
-Student visa arrivals were down for India and China in January 2018 due to an increase numbers from other countries.
-Three largest countries contributed to net migration in January 2018: China, India, and UK.
-In 2015, migrants accounts for 244 million, up from 222 million in 2010 and 173 million in 2000.
-Between 1990 and 2015, number of migrants rose by 60% (over 90 million)
-2/3 of migrants reside in Europe (76 million) or Asia (75 million)
-47 million live in US.
-High-income countries host 71% of migrants (173 million). Of these, 124 million were hosted in high-income OEDC countries.
Definition
-Migrants refers to people who live outside their COB on a temporary or permanent basis.
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United Nations
www.un.org

UN, 2016
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United Nations Educational,
Scientific and Cultural
Organization (UNESCO)
www.unesco.org
World Health Organization
(WHO)
www.who.int

UNESCO, 2017
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WHO, 2010

WHO, 2014

-Barriers to care still exist for migrants and ethnic minority groups due to lack of adaptation or discrimination.
-Migrants travel with their health profiles, values and beliefs, reflecting the socio-economic and cultural background and disease
prevalence of their country of origin which could differ from those of host countries.
-Migrants can introduce conditions into host communities and/or can acquire conditions while migrating or residing in host
communities.
->5 million people die each year (one per every 6 seconds) as a result of injuries. This accounts for 9% of the global death.
-Many survivors from acts of violence, road traffic crashes, suicide attempts or other causes of injury are left with temporary or
permanent disabilities.
-Injuries are responsible for an estimated 6% of all years lived with disability.
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WHO, 2017a
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WHO, 2017b

-BMI classification definitions and calculation.
-International Classification of adults underweight, overweight and obesity according to BMI.
-Definition
-Injury is ‘resulting from traffic collisions, drowning, poisoning, falls or burns’ and violence such as ‘assault, self-inflicted violence or
acts of war’, which accounts for 9% of the global mortality.
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Christoffel & Gallagher

Injury prevention and public
health: Practical knowledge, skills
and strategies,

151

Essink-Bot et al., 2015

A systematic review of key issues
in public health, Chapter 11

152

Fennelly, 2007

Immigrant medicine, Chapter 3

153

King, 2003

The penguin history of New
Zealand

-Injuries (both intentional and unintentional) are a major threat to public’s health and well-being, but Injuries are highly preventable
-Injury is ‘damage or harm to body resulting in impairment or destruction of health’.
-Injury includes ‘trauma from motor vehicle crashes, crushing and piercing by machines, falls, poisoning, burns, suffocation, and
drowning’.
-Refugees and asylum seekers were forced to migrate from their home countries because of violence or political circumstances.
Unforced migration includes former colonization, economic purposes, family reunification, and work or study.
-Migrants generally tend to be healthier in the first period after migration (healthy migrant effect), but after longer periods, their health
is generally worse than that of the host population.
-Reasons: ethnicity is associated with an uneven distribution of specific risk factors (e.g., behavioural and biological exposures),
characteristics of individual people in the ethnic group (e.g., migrant history, genetic profile, cultural orientation, and social &
environmental conditions they are exposed to).
-Length of stay in host country is a post-migration factor and includes general differences (first-generation or descendant of migrants)
-Healthy migrant effect: Base on a variety of measures, migrants are often healthier than people who were born in host countries.
-Individuals who migrate are a self-selected group who are much healthier than those in their home countries.
-The gradual changes from health advantages to disparities are a result of acculturation to the host country’s life style & culture. Factors
such as poverty, housing, acculturative stress, nutrition, substance abuse and access to healthcare services.
-Poverty leads to health risks and barriers to care among both migrant and ethnic minorities through inadequate housing, stresses that
lead to mental health problems, and adoption of unhealthy diets.
-Substandard housing can be: 1) a direct cause of accidents and physical illnesses and 2) an indirect source of health problems related to
barriers to received of services and a barrier to stable employment and schooling.
-Polynesians were the original discoverers and inhabitants of NZ in the late 13 rd century (ancestor of Māori).
-In 1642, Abel Tasman ( a Dutch explorer) and his crews reached NZ at the Golden Bank of South Island (without landing).
-In 1769, James Cook (the British Royal Navy) arrived in NZ and made contact with Māori.
-After that, there were a number of British, American and French explorers and migrants who came to trade with Māori and to function
as whalers, sealers and missionaries.
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Mauiliu, 2014

Master thesis

-Objectives: To examine and compare health and disability outcomes at 24 months post-injury between Pacific -and non-Pacific
participants. To explore experiences post-injury among Pacific women.
Methods: Data: POIS Pacific participants (n=239), multivariate regression analysis; qualitative method for 7 Pacific women at 6 years
post-injury,
-Results: prevalence of disability reduced from 56% (3 months) to 15% (24 months), but remained higher than pre-injury state (13%);
no differences in rates of returning to work between Pacific and non-Pacific even if they experienced poor outcomes (e.g., disability,
pain, or financial strain); 43% of Pacific people who were back to work reported having on-going problems. 5/7 participants had
persistent pain/discomfort and disability even 6 years post-injury. Barriers of recovery included personal (e.g., being strong), and
cultural factors (e.g., family role to look after family members) which affected the use of rehabilitation services.

155

Orange,

The Treaty of Waitangi,
Chapter 3

156

Robertson, 1998

Injury epidemiology: Research
and control strategies, Chapter 1

157

Walker & Barrnett

Immigration medicine, Chapter1

158

Woodhouse, Bockett, &
Parson, 1967

Compensation for personal injury
in New Zealand: report to the
Royal Commission of Inquiry

-TOW was signed 6/2/1840 between over 500 Māori chiefs and the representatives of the British Crown.
-3 factors to be focused: the legal status of the country, humanitarian concern for Maori welfare, and the need to convince Maori that
further British intrusion should be accepted.
-Differences of the 2 version: kawanatanga-governorship, rangatiratanga-chieftainship not mana-leadership, and taonga-property or
valued possessions
Injury is a public health problem which being neglected relative to its importance in lost life and disability.
‘Accident’ is intertwined with the notion that some human error or behaviour is responsible for most injuries.
‘Injury’ usually refers to ‘the damage to cells and organs from energy exposures that have relatively sudden, discernible effects’
Injury phases: pre-injury, injury and post-injury
-Goals of caring for migrants: to reduce health disparities by defining best practices in refugee and migrants medicine and make it
available for those who are working in the field.
-Core values: global health equity, respect, trust, cultural humility, and compassion.
-The challenges of proving client-centred care in a multicultural society means that respect for cultural differences and knowledge of
diseases seen by race/ethnicity and COB should be the expectations and competencies of all healthcare providers.
-ACC: history and early injury-related regulations
-Pre-1974, 3 sources of financial support as a result of accident: 1) the common law, 2) the Worker’s Compensation Act 1900, and 3)
the Social Security Act 1938.
-Problems: high rates on injuries, high rate of claims but <1% of the claims were success under the common law, the long period of time
during the process.
-Recommendations: 5 principles included 1) community responsibility, 2) comprehensive entitlement, 3) complete rehabilitation, 4) real
compensation, and administrative efficiency.
-Based on the recommendations: post-1974, established ACC, Amendments expanded the Acts to cover all people including visitors.

143

APPENDIX II
Declaration of Confidentiality
(The full version is available as requested)

144

145

146

APPENDIX III
Multivariate analyses of health and disability outcomes
(Full tables)

147

Note: Apart from the ‘migrant status’, the variables presented in Tables 4.20 to 4.23 were for
all participants not for particular migrants.

OUTCOMES AT 3 MONTHS (Table 4.10)
Table 4.20: Multivariate analysis of poor health at 3-months post-injury (n=2542).
Characteristics
Migrant status
No
Yes
Gender
Male
Female
Age at time of injury
18-24
25-34
35-44
45-54
55-64
Pre-injury general health
Not poor health
Poor health
Injury severity (NISS)
1-3
4-6
>6
Household income
Adequate
Inadequate
Family involvement
Large/Very large
Small/Very small
Pre-injury chronic conditions
0
1
>2
Smoking
No
Yes
Perceived as a threat to life
No
Yes
Access to healthcare services
No trouble
Trouble/Mixed

aRR

95% CI

P-value

1.00
1.20

Ref
1.02

1.41

0.02

1.00
1.12

Ref
0.97

1.29

1.00
1.03
1.10
1.11
0.83

Ref
0.81
0.86
0.88
0.63

1.31
1.39
1.41
1.09

1.00
3.38

Ref
2.93

3.91

1.00
0.98
1.62

Ref
0.84
1.33

1.14
1.98

1.00
1.32

Ref
1.14

1.51

1.00
1.26

Ref
1.06

1.50

1.00
1.08
1.51

Ref
0.90
1.27

1.29
1.79

1.00
1.16

Ref
1.01

1.35

1.00
1.72

Ref
1.47

2.01

<0.001

1.00
1.39

Ref
1.16

1.67

<0.001

0.11

0.08

<0.001

<0.001

<0.001

0.010

<0.001

0.04

Retained variables regardless of p-value: migrant status, gender, age at time of injury, pre-injury general health,
and injury severity (NISS)
aRR (adjusted relative risk): Adjusting for gender, age at time of injury, pre-injury general health, NISS,
household income, family involvement, pre-injury chronic conditions, smoking, perception of injury as a threat to
life, and accessing healthcare services.
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Table 4.21: Multivariate analysis of disability (WHODAS >10) at 3-months post-injury
(n=2500).
Characteristics

aRR

Migrant status
No
Yes
Gender
Male
Female
Age at time of injury
18-24
25-34
35-44
45-54
55-64
Pre-injury disability
No
Yes
Injury severity (NISS)
1-3
4-6
>6
Pre-injury general health
Not poor health
Poor health
Pre-injury chronic conditions
0
1
>2
Body Mass Index (BMI)
<30
>30
Undisclosed
Hospitalisation
No
Yes
Perceived as a threat to life
No
Yes
Perceived as a threat of severe long-term disability
No
Yes
Access to healthcare services
No trouble
Trouble/Mixed

95% CI

1.00
1.14

Ref
1.03

1.26

1.00
1.17

Ref
1.06

1.28

1.00
0.99
1.12
1.11
0.97

Ref
0.84
0.96
0.94
0.83

1.18
1.32
1.30
1.17

1.00
1.92

Ref
1.70

2.16

1.00
1.25
1.59

Ref
1.13
1.39

1.39
1.82

1.00
0.81

Ref
0.67

0.97

1.00
1.09
1.26

Ref
0.97
1.13

1.21
1.41

1.00
1.28
0.96

Ref
1.17
0.76

1.41
1.22

1.00
1.22

Ref
1.11

1.35

1.00
1.15

Ref
1.02

1.30

1.00
1.18

Ref
1.07

1.29

1.00
1.20

Ref
1.06

1.37

P-value
0.01

0.001

0.16

<0.001

<0.001

0.02

<0.001

<0.001

<0.001

0.02

0.001

0.005

Retained variables regardless of p-value: migrant status, gender, age at time of injury, pre-injury disability, and
injury severity (NISS)
aRR (adjusted relative risk): Adjusting for gender, age at time of injury, pre-injury disability, NISS, pre-injury
general health, pre-injury chronic conditions, BMI, hospitalisation, perception of injury as a threat to life, perception
of injury as a threat of severe long-term disability, and access to healthcare services.
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OUTCOMES AT 24 MONTHS (Table 4.13)
Table 4.22: Multivariate analysis of poor health at 24 months post-injury (n=2131).
Characteristics
Migrant status
No
Yes
Gender
Male
Female
Age at time of injury
18-24
25-34
35-44
45-54
55-64
Pre-general health status
Not poor health
Poor health
Injury severity (NISS)
1-3
4-6
>6
Household income
Adequate
Inadequate
Living arrangement
With family
With non-family
Alone
Sense of community
Strong
In-between
Very little
Undisclosed
Pre-injury chronic conditions
0
1
>2
Body Mass Index (BMI)
<30
>30
Undisclosed
Smoking
No
Yes
Recreational drug use
No
Yes
Work-related injury
No
Yes

aRR

95% CI

1.00
1.20

Ref
0.94

1.53

1.00
1.06

Ref
0.85

1.31

1.00
1.04
1.07
0.93
0.75

Ref
0.71
0.73
0.63
0.49

1.53
1.57
1.37
1.15

1.00
2.86

Ref
2.21

3.71

1.00
0.90
1.14

Ref
0.72
0.83

1.13
1.58

1.00
1.66

Ref
1.35

2.04

1.00
0.96
1.59

Ref
0.65
1.20

1.43
2.11

1.00
0.96
1.44
1.80

Ref
0.74
1.10
1.24

1.26
1.88
2.60

1.00
0.91
1.84

Ref
0.68
1.43

1.20
2.36

1.00
1.18
0.64

Ref
0.94
0.32

1.48
1.31

1.00
1.25

Ref
1.01

1.57

1.00
1.40

Ref
1.09

1.80

1.00
1.41

Ref
1.14

1.74

P-value
0.14

0.60

0.27

<0.001

0.34

<0.001

0.05

<0.001

<0.001

0.13

0.04

0.008

0.002

Retained variables regardless of p-value: migrant status, gender, age at time of injury, pre-injury general health,
and injury severity (NISS)
aRR (adjusted relative risk): Adjusting for gender, age at time of injury, pre-injury general health, NISS,
household income, living arrangement, pre-injury chronic conditions, BMI, smoking, recreational drug use, and
work-related injury
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Table 4.23: Multivariate analysis of disability outcome at 24 months post-injury (n=2059).
Characteristics
Migrant status
No
Yes
Gender
Male
Female
Age at time of injury
18-24
25-34
35-44
45-54
55-64
Pre-injury disability
No
Yes
Injury severity (NISS)
1-3
4-6
>6
Household income
Adequate
Inadequate
Pre-general health status
Not poor health
Poor health
Pre-injury chronic conditions
0
1
>2
Body Mass Index (BMI)
<30
>30
Undisclosed
Smoking
No
Yes
Alcohol use
No
Yes
Injury cause
Accidental
Assault
Work-related injury
No
Yes
Access to healthcare services
No trouble
Trouble/Mixed

aRR

95% CI

1.00
1.15

Ref
0.89

1.50

1.00
1.01

Ref
0.81

1.26

1.00
1.01
1.06
1.43
1.30

Ref
0.63
0.66
0.91
0.81

1.61
1.69
2.25
2.08

1.00
2.42

Ref
1.83

3.21

1.00
0.92
1.23

Ref
0.72
0.89

1.17
1.70

1.00
1.38

Ref
1.10

1.73

1.00
1.38

Ref
0.99

1.91

1.00
1.08
1.85

Ref
0.80
1.39

1.46
2.46

1.00
1.41
1.56

Ref
1.11
0.93

1.79
2.62

1.00
1.42

Ref
1.13

1.80

1.00
0.75

Ref
0.57

0.99

1.00
2.18

Ref
1.44

3.29

1.00
1.31

Ref
1.04

1.67

1.00
1.65

Ref
1.24

2.21

P-value
0.29

0.96

0.16

<0.001

0.21

0.006

0.05

<0.001

0.09

0.003

0.05

<0.001

0.02

0.001

Retained variables regardless of p-value: migrant status, gender, age at time of injury, pre-injury disability, and
injury severity (NISS)
aRR (adjusted relative risk): Adjusting for gender, age at time of injury, pre-injury disability, NISS, household
income, pre-injury general health, pre-injury chronic conditions, BMI, smoking, alcohol use, injury cause, workrelated injury, and accessing healthcare services.
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