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Abstract

Disparities in exposure to workplace hazards exist between Maori and non-Maori
workers in New Zealand, with Maori workers generally incurring poorer conditions.
This study aimed to determine if these ethnic disparities are similar after migration to
Australia. A national cross-sectional telephone survey asked participants what tasks
they undertook in their job to assess exposure to carcinogens as well as whether they
experienced ethnic discrimination, bullying, job precariousness, or job strain. A total of
389 New Zealand Caucasians and 152 Maori/Pasifika workers were recruited. After
adjustment, 79% of Maori/Pasifika compared with 67% of New Zealand Caucasian
workers were assessed as being exposed to at least one carcinogen at work (adjusted
prevalence ratio (aPR)=1.2, 95% CI 1.1-1.4). Maori/Pasifika workers were also more
likely to report ethnic discrimination (aPR=6.9, 95% CI 2.6-18.3) and fair or poor
current health (aPR=1.9, 95% CI 1.1-3.2) than New Zealand Caucasians. Some ethnic
disparities in exposure to workplace hazards in New Zealand are apparent after

migration to Australia.
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What we already know:

Around one-quarter of New Zealand-born migrants to Australia identify as
Maori or Pasifika; this is similar to proportions of those living in New Zealand
who identify as Maori/Pasifika.

In New Zealand, Maori workers generally incur poorer working conditions than
non- Maori workers, including higher injury rates and exposure to various
physical and psychosocial hazards.

These differences in workplace exposures may contribute to health disparities

between Maori and non-Maori workers.

What this article adds:

Results suggest that some ethnic disparities are apparent after migration to
Australia, with Maori/Pasifika workers more likely to report exposure to
carcinogens and in particular environmental tobacco smoke.

Maori/Pasifika workers were also more likely to report ethnic discrimination and
to experience fair or poor current health.

These findings suggest that further investigation is needed to identify possible
reasons for identified differences among New Zealand-born workers in

Australia.



Introduction

More than one-quarter of Australia’s resident population was born outside of Australia
(over 7.5million people).! One of the largest migrant groups is those born in New
Zealand, with 2.2% of Australia’s population (570,000 people) being New Zealand-
born. According to the 2016 Census, Australian residents who were born in New
Zealand were more likely to be of working age (20 to 69) and to be employed than their
Australian-born counterparts.! However, they were also more likely to work in jobs at
the lower end of the socio-economic scale, such as labourers and machinery operators,

than Australian-born workers.!

Around one-quarter of the New Zealand-born population living in Australia identify as
Maori/Pasifika.! While Maori/Pasifika migrants have similar labour force participation
to other New Zealand-born migrants, Census data shows that they are more likely to be
younger (65% aged <40 versus 39% other New Zealand-born), to have no tertiary
education (63% versus 43% other New Zealand-born), and to be in a lower income
bracket (65% earn < $1,250/week versus 46% other New Zealand-born).! Occupational
profiles also differ, with 52% of all Maori/Pasifika migrants working as community and
personal service workers, machinery operators, and labourers, compared with 27% of

other New Zealand-born migrants.

Historically, rates of fatal and non-fatal work-related injuries have been higher in New
Zealand than similar countries, including Australia and the United Kingdom, with
industry distribution accounting for a large proportion of the difference.? From 2005 to
2014, the work-related fatality rate in New Zealand was 4.8/100,000 workers,>
compared with 2.3/100,000 workers over approximately the same period (2003 to 2016)
in Australia.* An examination of work-related injuries in Australia found New Zealand-
born workers to have higher rates of fatalities and hospital admissions than Australian-
born workers,’ in line with research from other countries which has shown higher rates
of fatal and non-fatal work-related injuries among migrant compared with native-born

workers.°

Within New Zealand, there are also disparities in work-related injuries and exposure to
workplace hazards between workers of Maori/Pasifika and European ethnicity. For
example, the work-related fatality rate from 2005 to 2014 was estimated to be
4.8/100,000 workers in New Zealanders of European ethnicity, and 7.7/100,000 workers

in Maori workers.? It is not clear whether these disparities are due, at least in part, to



differences in occupation between ethnicities, with the highest work-related injury rates
reported in labourers and machinery operators,® occupations in which Maori/Pasifika

workers are highly represented.’

Maori workers are also more likely to be employed in jobs involving lifting, loud noise,
awkward positions, repetitive tasks, and tight deadlines.®® Male Maori workers are
more likely to be exposed to dusts than non-Maori workers in the same job, while
female Maori workers are more likely to report work stress than non-Maori workers in
the same job.” In addition, 5.6% of Maori workers report experiencing work-related

racial discrimination, compared with 2.1% of New Zealanders of European ethnicity.'°

These differences may contribute to health disparities between Maori/Pasifika and New
Zealand Caucasian workers,® ? with Maori/Pasifika populations known to have poorer
health outcomes in general, including lower life expectancy and higher rates of many
chronic and infectious diseases.!? Past research has found experiences of racial
discrimination contribute to health inequalities between those of Maori and European
ethnicity, with the association between discrimination and poor health stronger for
Maoris.!? These associations can be understood within the framework of cumulative
risk assessment, which investigates the interactions between exposures to multiple

agents or stressors and their impact on health.!!

While differences in the relationship between work-related exposures and health
outcomes by ethnicity have been found in New Zealand, it is unclear whether similar
disparities are apparent after migration to Australia. This study aimed to investigate
exposure to workplace hazards (carcinogens and psychosocial hazards) among New
Zealand-born workers in Australia; differences in exposure by ethnicity; and the

contribution of these exposures to health outcomes.

Methods

Study sample, recruitment, and data collection

In 2017/2018, we conducted a national survey of workers living in Australia and born in
New Zealand, India, or the Philippines. New Zealand-born workers were asked if they
were of Caucasian, Maori, Pacific Island, or ‘other’ ethnic background. This study
focuses on New Zealand-born migrants who identified as being of Caucasian, Maori, or

Pacific Island (Pasifika) ethnicity and therefore those who reported ‘other’ ethnic



background were excluded. Ethics approval was obtained from the Human Research

Ethics Committee of [redacted for review] (HREC RDHS-55-16).

Detailed study methodology has been published previously.!? In brief, four sampling
strategies were used. The first strategy used random sampling of the Electronic White
Pages stratified by State and filtered by the most common surnames for the migrant
groups (49.5% of total New Zealand sample). The second strategy refined this sample
frame by selecting suburbs with a high proportion of migrants (24.7% of New Zealand
sample). The third strategy used mobile phone numbers purchased from a commercial
survey sampling firm which was able to identify migrants by country of birth; the
source of these numbers is unknown (21.6% of New Zealand sample). The final strategy
used non-probability techniques including advertising and snowball sampling (4.2% of

New Zealand sample).

Data collection used computer-assisted telephone interviews. After obtaining verbal
informed consent, workers were asked about sociodemographic (sex, age, country of
birth, year of arrival in Australia, highest level of education attained) and occupational
factors (job title, main tasks, type of employment contract, company size). Each job title
was coded to one-digit codes (Managers, Professionals, Technicians/trades workers,
Community/personal workers, Clerical/administrative workers, Sales workers,
Machinery operators/drivers, and Labourers) according to the Australian and New
Zealand Standard Classification of Occupations.'® Participants’ postcodes of residence
were obtained from sample lists and classified into either metropolitan or rest of state

according to the Australian Statistical Geography Standard Remoteness Structure.'*

Measures

Exposure to carcinogens

We assessed exposure to the 10 most common carcinogens encountered in Australian
workplaces according to past research (benzene, diesel engine exhaust, environmental
tobacco smoke, ionising radiation, lead, polycyclic aromatic hydrocarbons other than

vehicle exhausts, graveyard shiftwork, silica, solar ultraviolet radiation, wood dust).'>

Based on job title and main tasks, participants were assigned to a job module
administered using OccIDEAS, an online program that automates exposure

assessment. '

Each job module comprised questions about specific tasks performed and
protective measures taken. Modules were developed by a team of epidemiologists and

occupational hygienists and tailored to Australian workplace conditions.!”



Answers to task questions in OccIDEAS automatically triggered predetermined
exposure rules developed based on expert opinion and the scientific literature.'® These
rules provided an automatic assessment of the probability of exposure (‘none’,
‘possible’ or ‘probable’) to each carcinogen. All ‘possible’ assessments were reviewed
and recategorized into either ‘probable’ or ‘no’ exposure. Participants were classified as
exposed to occupational carcinogens if they were assessed as being exposed to at least

one of the 10 carcinogens.

Exposure to psychosocial hazards

Ethnic discrimination at work. Four items from the General Ethnic Discrimination Scale
assessed ethnic discrimination at work.!” Discrimination by employers and supervisors
and by co-workers was measured in the last year and over the lifetime on a six-point
scale (never to almost all of the time). Scores were summed and collapsed to a
dichotomous variable, whereby any reported experience of discrimination at work (at

any time, by anyone) was classified as exposure to ethnic discrimination.

Bullying in the past year. Participants were asked if they had ever been bullied, and if
so, whether they had ever been sexually harassed, verbally abused, or intimidated at
work (three separate questions; response options from never to all of the time). They
were then asked when they were most recently bullied in one of those ways (last week
to more than 12 months ago). All participants indicating that they had been bullied in
the last 12 months were also asked whether they felt their health or safety at work was
at risk as a result of bullying (yes, no, unsure). All ‘unsure’ responses were recoded as

missing.

Job precariousness. Job precariousness was assessed using two dimensions,
vulnerability and job insecurity, in line with a previous factor analysis of the nine items
used which confirmed the existence of a two-factor structure aligning with these
dimensions.'® Vulnerability was measured using five items adapted from the
Employment Precariousness Scale.!® These items measured feelings of being
replaceable at work; fear of being fired; being treated in a discriminatory or unjust way;
inability to voice concerns about unsafe work practices; and feeling defenceless towards
unfair treatment. High vulnerability was defined as those reporting three or more

indicators of vulnerability.

Job insecurity was measured using four items. Three items (whether participants felt

they had a secure future in their job, whether they worry about the future of their job,



and whether the company they work for will be in business in five years) were adapted
from a measure of job quality 2° with responses on a seven-point Likert scale ranging
from ‘strongly agree’ to ‘strongly disagree’. A fourth item assessed employment
contract preference. This preference was compared to participants’ current contract
status, with responses categorised as ‘0’ (preference from more to less secure), ‘1’ (no
difference between current and preferred), or ‘2’ (preference from less to more secure).
Job quality items and preferred status score were summed, and scores were

dichotomised for analysis using the 25" percentile.

Job strain. Job strain was assessed using 11 items measuring job complexity (eight
items) and job control (three items).?’ Job complexity items assessed how stressful the
job was; whether the job required the participant to work fast, hard, or excessively
(three questions); whether the participant had enough time to finish their work; how
complex and difficult the job was; whether new skills were required; and whether the
participant was able to use their existing skills. Job control items comprised whether the
participant had freedom to decide how and when to do their work (two items) and how
much input into the job they had. Each was measured on a seven-point Likert scale
ranging from ‘strongly agree’ to ‘strongly disagree’. Scores on each scale were
summed and dichotomised using the 75" (high complexity) or 25™ (low control)
percentiles. High strain jobs were classified as those with high complexity and low

control. All other jobs were classified as low strain.

General health

Two items from the Medical Outcomes Study Short Form 36 scale assessed physical
health.?! Using five-point Likert scales, participants rated their current health
(“excellent’ to ‘poor’) and their current health compared with the previous year (‘much
better’ to ‘much worse’). Two levels of health were used in analysis: good/better health

(scores from 1-3) and poor/worse health (scores of 4-5).

Analysis

Iterative proportional fitting 2> was used to weight data by age, sex, education, and area
of residence within each State (metropolitan vs rest of State), using proportions for
employed persons born in New Zealand obtained from the 2016 Census.! Univariate
descriptive analysis produced weighted point estimates and 95% confidence intervals
(Cls) for sociodemographic and occupational variables, exposure to occupational

carcinogens and psychosocial hazards, and health measures. Pearson’s Chi-square test



with adjusted Pearson residuals were used to compare proportions between New

Zealand Caucasian and Maori/Pasifika workers.

Unweighted modified Poisson regression models with robust error variance 2* estimated
whether the likelihood of exposure to workplace hazards (carcinogens and psychosocial
hazards) differed among New Zealand Caucasian (reference) and Maori/Pasifika
workers, as well as whether health measures differed by sociodemographic and
occupational factors, exposure to workplace hazards, and ethnicity. Models were
bootstrapped >* with 100 replicates. Backward stepwise elimination was used to

determine which variables to enter as covariates.

Results

Demographic and occupational characteristics of workers

Of 566 interviews conducted with New Zealand-born workers, 68.7% (n=389) self-
identified as Caucasian, 23.1% (n=131) as Maori, and 3.2% (n=21) as Pacific Islander.
Maori and Pacific Islander workers were combined for analysis (Maori/Pasifika). Those
identifying as ‘other’ (4.2%, n=24) or ‘unsure’ (0.2%, n=1) were excluded from

analysis, resulting in a final sample of 541 workers.

New Zealand Caucasian workers were more likely to be male, older, to have achieved a
higher education, to have resided in Australia for longer, and to be employed as

Professionals than Maori/Pasifika workers (Table 1).
[Insert Table 1 about here]

Exposure to carcinogens

A total of 337 New Zealand-born workers (62.3%) were assessed as being exposed to at
least one carcinogen at work. The majority of exposed workers (n=246, 73.0%) were
exposed to more than one carcinogen, with the number of carcinogens individual
workers were exposed to ranging from one to eight (median=2, interquartile range
(IQR)=1-3). The median number of carcinogens workers were exposed to did not differ
between Maori/Pasifika (median=2, IQR=1-3) and New Zealand Caucasian (median=2,

IQR=2-3) workers (p=.3084).

After adjusting for occupation and demographic characteristics, exposure was more
likely among Maori/Pasifika than New Zealand Caucasian workers (Table 2). This is
likely attributable to Maori/Pasifika workers being significantly more likely to be



exposed to environmental tobacco smoke than New Zealand Caucasian workers; there
was no significant difference in prevalence of exposure when excluding environmental
tobacco smoke (aPR=1.1, 95% CI 0.9-1.3). Exposure to ionising radiation was more
common among New Zealand Caucasian (3.6%, 95% CI 1.8-7.0) than Maori/Pasifika
workers (0.2%, 95% CI 0.0-1.1) (*(1)=6.1, p<.001); due to low numbers exposed

(n=18), no regression analysis was performed.

[Insert Table 2 about here]

Exposure to psychosocial hazards

Overall, 6.6% of New Zealand-born workers reported experiencing ethnic
discrimination, while 15.0% reported having been bullied in the last year.
Maori/Pasifika workers were significantly more likely to report experiencing ethnic
discrimination than New Zealand Caucasian workers (Table 3). Reports of bullying or
feeling that one’s safety at work was threatened due to bullying did not significantly

differ by ethnicity.

Around one-quarter of New Zealand-born workers (25.9%) reported being in a high-
strain job, 9.8% reported high job vulnerability, and 14.9% reported high job insecurity.

There was no difference in these psychosocial hazards by ethnicity (Table 3).
[Insert Table 3 about here]

General health
Maori/Pasifika workers were more likely to report fair or poor current health than New
Zealand Caucasian workers (Table 4). Those perceiving a threat to their safety at work

due to bullying were also more likely to report fair or poor current health.

Maori/Pasifika workers were more likely than New Zealand Caucasian workers to
report worse or much worse health compared with the previous year (p=0.036). After
controlling for occupational and exposure variables, however, there was no difference in
worsening health by ethnicity (Table 4). Those reporting exposure to high job strain,
high job insecurity, and wood dust were more likely to report experiencing worse or
much worse health (Table 4). Those with a casual contract were less likely than those

with a permanent contract to report worsening health.

[Insert Table 4 about here]



Discussion

These results suggest that Maori/Pasifika workers have a higher risk of exposure to
some hazardous working conditions in Australia than New Zealand Caucasian workers.
Maori/Pasifika workers were more likely than New Zealand Caucasian workers to be
exposed to at least one of ten workplace carcinogens in Australia. Further, the
prevalence of exposure to occupational carcinogens found in the current study (62%
overall) was much higher than that previously found among Australian-born workers
(30%) >° and among all workers in Australia (38%).'> The reasons for this difference are
unknown; it may be at least partially a function of the jobs and industries in which New
Zealand migrants to Australia are employed, but further research is needed. To our
knowledge, no other studies have examined the prevalence of exposure to occupational
carcinogens among New Zealand-born workers in Australia. However, studies
conducted in New Zealand have found that Maori workers are more likely than non-

Maori workers to be exposed to dusts and smoke at work,® ? in line with our findings.

Maori/Pasifika workers were also more likely than New Zealand Caucasian workers in
Australia to report experiencing ethnic discrimination at work. Overall, around 3% of
New Zealand Caucasians reported experiencing workplace ethnic discrimination,
compared with 12% of Maori/Pasifika workers. These estimates are similar to those
reported in a study conducted in New Zealand, where ethnic discrimination was more
common among those of Pacific Islander (12%) and Maori (10%) ethnicity than among
those of European ethnicity (4%).2° Overall, around 6% of New Zealand-born workers
reported experiencing ethnic discrimination at work in our study, similar to previous
estimates in New Zealand.?® This number is somewhat lower than a previous Australian
study, however, which found that 26% of New Zealand-born migrants to Australia
reported racial discrimination at work, compared with 7% of third-generation
Australians.?’” However, this study included discrimination encountered while trying to
find employment in their definition of workplace discrimination, while our study
referred specifically to discrimination from supervisors and co-workers. It may be that
the true experience of discrimination at work may be somewhat higher than our
estimates if other forms of discrimination (e.g. from potential employers and

customers/clients) were considered.

We did not find any difference between Maori/Pasifika and New Zealand Caucasians

working in Australia in terms of job vulnerability, job strain, and job insecurity. In New
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Zealand, past research has found Maori women to be more likely to experience high
work stress than non-Maori women, % ? although another study found no differences
between workers of Maori and European ethnicity in terms of psychological work
strain.?® Other research in New Zealand has found Maori workers to report lower job
security than those of European ethnicity.?’ However, that study defined job security
objectively, in terms of the probability of losing and finding employment, while our

study investigated individuals’ perceptions of their job security.

There was also no significant difference between New Zealand Caucasian and
Maori/Pasifika workers in terms of their reports of being bullied, in contrast to our
findings for ethnic discrimination. Ethnic discrimination, being specifically linked to
one’s race or ethnicity,*® is conceptually distinct from bullying, which may occur as a
result of a number of reasons.>! Thus it does not necessarily follow that those
experiencing one would also report the other, as seen here in our results. Our overall
estimate of 15% of New Zealand-born workers reporting bullying at work is similar to
that reported in New Zealand, where 13% reported experiencing harassment or bullying
at work in the last year.?? These estimates are also in line with a recent Australian study
in which 16.6% of workers reported a previous experience of bullying at work.>* That
study found that workplace bullying was likely to occur in conjunction with other

psychosocial work hazards, and particularly jobs characterised by high job strain.

This is in line with the cumulative risk assessment model, which examines the
combined impact on health from exposures to multiple agents or stressors.!! We found
that reporting exposure to high job strain, high job insecurity, and wood dust were
independently associated with reporting worse health compared with the previous year.
Maori/Pasifika workers were also more likely than New Zealand Caucasians to report
worse health, although this association was not significant when controlling for
exposures. This suggests that some of the variation in health by ethnicity could be
explained by differences in workplace exposures. However, ethnicity was found to be
independently related to fair or poor current health, and so further investigation of the

interaction between psychosocial workplace conditions, ethnicity, and health is needed.

Our study has some limitations and strengths. We used four sampling strategies to
achieve the required number of workers, due to the lack of an established sampling
frame from which to randomly sample New Zealand-born workers, a common

challenge in research in ethnic minority populations.>* To address this, we used
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weighted prevalence estimates and bootstrapped regression models. We also combined
Maori and Pasifika workers into a single group for analyses, given the small number
(n=21) of those who identified as being of Pasifika ethnicity. While there are diversities
in cultural values and beliefs between Maori and Pasifika workers, these two groups are
similar in terms of their labour force participation and educational and occupational
profiles. We used self-report measures, the validity of which may vary between the
different ethnic groups. However, the impact of this is unknown. Our assessment of
occupational exposures was based on automated expert assessment rather than self-
report of exposures, and so these estimates are less likely to be biased. Our study is the
first to investigate New Zealand-born workers in Australia at a population level, rather
than the more usual occupation- or industry-level investigations, allowing for

generalisations to the New Zealand-born working population across Australia.

Conclusion

Our findings highlight that some disparities in exposure to workplace hazards among
Maori/Pasifika and New Zealand Caucasian workers are apparent after migration to
Australia. This is to our knowledge the only population-based study investigating
differences in exposure to workplace hazards among Maori/Pasifika and New Zealand
Caucasian workers in Australia. Our findings, taken together with past research, suggest
further investigation is necessary to identify possible reasons for the noted differences,
including cultural attitudes towards work and possible ethnic discrimination in hiring

and/or workplace policies and practices.
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Table 1. Weighted demographic and occupational characteristics of New Zealand-born

workers in Australia by ethnicity

NZ Caucasian (n=389) Maori/Pasifika (n=152) D

% (95% CI) % (95% CI) value
[residual®] [residual®] a
Sex .0024
Male 69.0 (63.5-74.0) 51.4 (41.1-61.6)
[2.6] [-2.6]
Female 31.0 (26.0-36.5) 48.6 (38.4-58.9)
[-2.6] [2.6]
Age group <.001
18-25 9.2 (5.2-15.6) 11.6 (6.1-20.9)
[-2.0] [2.0]
26-35 15.5(9.7-23.8) 32.7 (22.9-44.4)
[-4.1] [4.1]
36-45 22.2 (17.2-28.3) 30.3 (22.2-39.9)
[-4.1] [-4.1]
46-55 29.1 (23.9-34.9) 17.9 (11.9-26.1)
[2.1] [-2.1]
56+ 24.1 (19.6-29.1) 7.5 (4.7-11.9)
[5.0] [-5.0]
Highest level of .001
education
High school or 35.9 (28.9-43.6) 57.3 (47.3-66.7)
lower [-3.9] [3.9]
Trade/diploma 34.2 (28.3-40.5) 26.3 (19.3-34.8)
[0.2] [-0.2]
Bachelor degree or 30.0 (24.6-35.9) 16.4 (10.6-24.4)
higher [3.7] [-3.7]
Area of residence 747
Metropolitan 69.2 (61.8-75.7) 67.2 (56.9-76.1)
[1.2] [-1.2]
Rest of state 30.8 (24.3-38.2) 32.8(23.9-43.1)
[-1.2] [1.2]
Length of stay in <.001
Australia
<10 years 16.6 (11.0-24.3) 35.2 (25.7-46.0)

[-5.4]

[5.4]
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11-20 years

>20 years

Occupational group

Managers

Professionals

Technicians/trades
workers

Community/
personal service

Clerical/
administrative
Sales workers
Machinery
operators/drivers
Labourers
Type of employment
contract
Casual
Fixed term

Permanent

Self-employed
Yes

No

Size of company

<19 people

20-199 people

>200 people

35.5 (29.1-42.5)
[-2.6]

47.9 (41.1-54.7)
[6.6]

10.5 (7.2-15.1)
[0.7]

24.1(19.1-29.9)
[3.4]

17.7 (12.0-25.4)
[0.9]

7.6 (5.0-11.3)
[-0.6]
18.2 (14.0-23.4)
[-0.1]
4.0 (2.3-6.9)
[-1.8]
11.0 (7.4-16.0)
[-1.7]

7.0 (4.0-12.0)
[-3.0]

17.0 (12.2-23.2)
[-1.8]

6.1 (3.8-9.6)
[-0.1]

76.9 (70.5-82.3)
[1.6]

16.7 (12.4-22.0)
[-2.0]

83.3 (78.0-87.6)
[2.0]

32.0 (25.9-38.7)
[1.3]

21.6 (17.0-27.1)
[-1.0]

46.4 (39.5-53.5)
[-0.3]

44.6 (34.4-55.2)
[2.6]

20.2 (13.8-28.7)
[-6.6]

.004

10.1 (5.3-18.3)
[0.7]

10.9 (6.6-17.5)
[-3.4]

7.6 (3.6-15.4)
[-0.9]

9.4 (5.5-15.6)
[0.6]

22.8 (14.6-33.7)
[0.1]

10.4 (5.3-19.2)
[1.8]

13.8 (8.3-22.1)
[1.7]

15.1 (8.7-24.8)
[3.0]

494

22.3 (14.9-32.1)
[1.8]

5.6 (2.8-10.7)
[0.1]

72.1 (62.2-80.2)
[-1.6]

426

12.9 (7.2-22.2)
[2.0]

87.1(77.8-92.8)
[-2.0]

147

27.7 (19.2-38.2)
[-1.3]

32.5 (23.2-43.4)
[1.0]

39.8 (30.3-50.3)
[0.3]
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NZ: New Zealand
2 p value derived from Chi Square goodness of fit test

b Adjusted Pearson residuals appear in square parentheses
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Table 2. Weighted prevalence of occupational exposure to all and specific carcinogens

with unweighted bootstrapped adjusted prevalence ratios (aPR) and 95% confidence

intervals (CI) for New Zealand-born workers in Australia, by ethnicity

NZ Caucasian

(n=389)

Maori/Pasifika
(n=152)

Any exposure

% (95% CI)

Model 1* aPR (95% CI)

Model 2° aPR (95% CI)
Exposure to benzene

% (95% CI)

Model 1* aPR (95% CI)

Model 2° aPR (95% CI)
Exposure to diesel engine exhaust

% (95% CI)

Model 1 aPR (95% CI)

Model 2° aPR (95% CI)
Exposure to ETS

% (95% CI)

Model 1? aPR (95% CI)

Model 2° aPR (95% CI)
Exposure to lead

% (95% CI)

Model 1 aPR (95% CI)

Model 2° aPR (95% CI)
Exposure to PAHs

% (95% CI)

Model 1? aPR (95% CI)

Model 2° aPR (95% CI)
Exposure to graveyard shift work

% (95% CI)

Model 1? aPR (95% CI)

Model 2° aPR (95% CI)

67.4 (61.3-72.9)
1.0
1.0

51.1 (44.4-57.9)
1.0
1.0

50.0 (43.2-56.8)
1.0
1.0

21.4 (15.4-28.8)
1.0
1.0

2.1(0.7-5.7)
1.0
1.0

5.2 (3.0-8.7)
1.0
1.0

9.8 (5.2-17.7)
1.0
1.0

79.1 (70.5-85.8)
1.3 (1.1-1.4)
1.2 (1.1-1.4)

48.5 (38.2-58.9)
1.2 (0.9-1.5)
1.1 (0.8-1.3)

50.9 (40.6-61.2)
1.2 (0.9-1.5)
1.1 (0.9-1.4)

44.6 (34.4-55.3)
2.0 (1.5-2.7)
1.8 (1.3-2.5)

3.9 (1.1-12.7)
2.6 (0.8-9.1)
3.3 (0.9-12.0)

4.1 (1.8-8.9)
0.8 (0.3-1.9)
0.8 (0.3-2.0)

4.4 (1.7-10.6)
0.7 (0.0-18.1)
0.5 (0.0-14.8)
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Exposure to silica

% (95% CI) 13.4 (8.2-21.3) 7.1 (3.4-14.4)

Model 1? aPR (95% CI) 1.0 0.8 (0.4-1.9)

Model 2° aPR (95% CI) 1.0 0.7 (0.3-1.4)
Exposure to solar UV radiation

% (95% CI) 32.2(25.9-39.2) 25.2(17.4-34.9)

Model 1? aPR (95% CI) 1.0 1.1 (0.7-1.6)

Model 2° aPR (95% CI) 1.0 1.0 (0.7-1.5)
Exposure to wood dust

% (95% CI) 5.3(2.9-9.8) 7.5 (3.2-16.5)

Model 1? aPR (95% CI) 1.0 1.6 (0.5-4.7)

Model 2° aPR (95% CI) 1.0 2.2 (0.6-8.3)

aPR: Adjusted Prevalence Ratio; CI: Confidence Interval; ETS: Environmental Tobacco Smoke; NZ:
New Zealand; PAHs: Polycyclic Aromatic Hydrocarbons (other than vehicle exhausts); UV: Ultraviolet
2 Model 1 adjusted for sex, age, and company size

® Model 2 adjusted for sex, age, company size, and occupational group
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Table 3. Weighted prevalence of exposure to psychosocial work hazards with

unweighted bootstrapped adjusted prevalence ratios (aPR) and 95% confidence intervals

(CI) for New Zealand-born workers in Australia, by ethnicity

NZ Caucasian Maori/Pasifika
(n=389) (n=152)
Ethnic discrimination
% (95% CI) 3.2 (1.5-7.1) 12.2 (6.9-20.7)
Model 1* aPR (95% CI) 1.0 6.6 (2.8-15.5)
Model 2° aPR (95% CI) 1.0 6.9 (2.6-18.3)

Bullying in last year
% (95% CI)
Model 1* aPR (95% CI)
Model 2° aPR (95% CI)

Perceived threat to safety at work from

bullying

% (95% CI)

Model 1* aPR (95% CT)

Model 2° aPR (95% CI)
High job vulnerability

% (95% CI)

Model 1* aPR (95% CT)

Model 2° aPR (95% CI)
High job insecurity

% (95% CI)

Model 1* aPR (95% CT)

Model 2° aPR (95% CI)
High job strain

% (95% CI)

Model 1* aPR (95% CT)

Model 2° aPR (95% CI)

16.5 (11.9-22.4)
1.0
1.0

7.6 (4.8-11.9)
1.0
1.0

11.0 (7.5-15.7)
1.0
1.0

14.2 (10.4-19.1)
1.0
1.0

23.9 (18.6-30.2)
1.0
1.0

12.0 (6.4-21.2)
0.7 (0.4-1.2)
0.7 (0.4-1.2)

2.6 (1.0-6.5)
0.5 (0.2-1.4)
0.5 (0.2-1.4)

7.7 (4.0-14.4)
0.6 (0.3-1.2)
0.6 (0.3-1.1)

16.1 (9.8-25.5)
1.1(0.7-1.7)
1.0 (0.7-1.6)

29.6 (20.6-40.6)
1.1 (0.8-1.5)
1.1 (0.8-1.5)

aPR: Adjusted Prevalence Ratio; CI: Confidence Interval; NZ: New Zealand

2 Model 1 adjusted for age and company size

> Model 2 adjusted for age, company size, and occupational group
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Table 4. Weighted prevalence of reported health outcomes with unweighted bootstrapped adjusted prevalence ratios (aPR) and 95% confidence
intervals (CI) for measures of physical health among New Zealand-born workers in Australia, by sociodemographic, occupational and exposure

variables, and ethnicity

Poor or fair current health Worse health compared with previous year
% (95% CI) aPR? (95% CI) % (95% CI) aPR® (95% CI)
Ethnicity
New Zealand Caucasian 10.3 (7.1-14.9) 1.0 13.1 (9.1-18.4) 1.0
Maori/Pasifika 19.3 (13.1-27.5) 2.1 (1.3-34) 23.7 (15.2-35.1) 1.4 (0.9-2.2)
Highest level of education
High school or lower 11.6 (7.0-18.5) 1.0 - -
Trade/diploma 20.5 (14.3-28.5) 1.2 (0.7-2.1) - -
Bachelor degree or higher 7.9 (4.5-13.5) 0.6 (0.3-1.5) - -
Length of stay in Australia
<10 years 16.5 (9.6-26.8) 1.0 - -
11-20 years 14.7 (9.4-22.2) 0.8 (0.5-1.3) - -
>20 years 10.6 (6.9-16.0) 0.6 (0.4-1.1) - -
Type of employment contract
Permanent 13.7 (9.9-18.5) 1.0 16.9 (11.9-23.4) 1.0
Fixed term 28.2 (13.8-48.9) 1.8 (1.0-3.1) 37.7 (20.5-58.7) 1.3 (0.7-2.6)
Casual 9.2 (4.4-18.4) 0.6 (0.3-1.1) 11.2 (4.7-24.4) 0.4 (0.2-0.8)
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Threat to safety at work from bullying

No 12.3 (9.1-16.4) 1.0 - -

Yes 41.3 (22.3-63.2) 2.3 (1.3-4.0) - -
High job strain

No - - 13.6 (9.3-19.3) 1.0

Yes - - 26.7 (17.0-39.2) 2.1 (1.3-3.6)
High job insecurity

No - - 14.4 (10.2-20.0) 1.0

Yes - - 30.5 (18.5-45.9) 2.1 (1.2-3.6)
Exposure to ETS

No - - 14.9 (10.7-20.5) 1.0

Yes - - 21.3 (12.4-34.1) 1.5(0.9-2.4)
Exposure to wood dust

No - - 15.2 (11.2-20.4) 1.0

Yes - - 40.4 (18.5-67.0) 2.4 (1.1-5.2)

aPR: Adjusted Prevalence Ratio; CI: Confidence Interval; ETS: Environmental Tobacco Smoke
2 Adjusted for ethnicity, occupation, education level, years in Australia, contract type, and perception of threat to safety at work from bullying

b Adjusted for ethnicity, occupation, contract type, job strain, job insecurity, exposure to environmental tobacco smoke, and exposure to wood dust
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