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Abstract
Background Health inequities between indigenous and
non-indigenous people are well documented. However,
the contribution of differential exposure to risk factors in
the occupational environment remains unclear. This study
assessed differences in the prevalence of self-reported
exposure to disease risk factors, including dust and
chemicals, physical factors and organisational factors,
between Māori and non-Māori workers in New Zealand.
Methods Potential participants were sampled from
the New Zealand electoral rolls and invited to take part
in a telephone interview, which included questions
about current workplace exposures. Logistic regression,
accounting for differences in age, socioeconomic status
and occupational distribution between Māori and nonMāori, was used to assess differences in exposures.
Results In total, 2344 Māori and 2710 non-Māori
participants were included in the analyses. Māori had
greater exposure to occupational risk factors than
non-Māori. For dust and chemical exposures, the main
differences related to Māori working in occupations
where these exposures are more common. However,
even within the same job, Māori were more likely to be
exposed to physical factors such as heavy lifting and loud
noise, and organisational factors such as carrying out
repetitive tasks and working to tight deadlines compared
with non-Māori.
Conclusions This is one of the first studies
internationally to compare occupational risk factors
between indigenous and non-indigenous people.
These findings suggest that the contribution of the
occupational environment to health inequities between
Māori and non-Māori has been underestimated and that
work tasks may be unequally distributed according to
ethnicity.

disease, and lower educational attainment and
economic status. They are also more likely to be
exposed to risk factors such as tobacco smoke,
obesity and poverty.7 8
The work environment is an important contributor to health and social inequities9 10; however,
few studies have addressed this in indigenous populations. A survey of 11 326 American Indian and
Alaska Native people showed differential occupational exposure patterns for different demographic
groups, but no comparison was made with their
non-indigenous counterparts.11 Studies in Europe
and North America have shown higher exposure
prevalence to occupational hazards in migrant and
minority populations, including exposure to social
hazards such as discrimination and sexual harassment.9 12–14
In New Zealand, Māori are over-represented
in low-skilled, manual and therefore often more
hazardous jobs,6 which contributes to higher
work-related injury rates.15 16 However, information on risk factors for occupational disease among
Māori workers is limited. We previously conducted a
general New Zealand Workforce Survey (NZWS)17
with exploratory analyses suggesting differences
in occupational exposure between Māori and
non-Māori, but power was low due to the small
number of Māori participants (n=272).18
The current study repeats the NZWS in a large
sample of Māori workers, allowing, for the first
time, robust comparisons of occupational exposures between Māori and non-Māori workers. This
is also one of the first studies internationally to
compare these risk factors between indigenous and
non-indigenous people.

Introduction

Methods
Study sample and recruitment

Inequities in health between indigenous and
non-indigenous people have been consistently
reported worldwide.1 These arise from a complex
interplay of historical, social, economic and
political factors which have not supported indigenous rights and where systematic disparities in
health and the determinants of health continue to
disproportionately impact indigenous peoples.1–5
Māori, the indigenous people of Aotearoa/New
Zealand, comprise 15% of the total population (4.7 million)6 and experience differences in
key health and social outcomes including lower
life expectancy, increased prevalence of chronic

For the Māori Workforce Survey, we selected a
random sample of people aged 20–64 years from the
2008 and 2010 general and Māori Electoral Rolls
(Māori can choose to register on either). Potential
participants were sent a letter detailing the objectives of the study and information about the telephone interview. Non-responders were contacted
by phone, or if no phone number was available, we
mailed the invitation up to three times. Interviews
took place between 2009 and 2010. All participants
provided written consent, and the study conformed
to the principles embodied in the Declaration of
Helsinki.
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Recruitment to the general NZWS followed the same process
and has been described previously.17

Study questionnaire

The questionnaire used in both surveys included questions about
workplace exposures and demographics. Ethnicity was self-identified, which is standard practice in New Zealand. Participants
were asked if they identified as Māori, Pacific Islander, European/pākehā or ‘other’. Pākehā are non-Māori, usually of European descent (~70% of the New Zealand population). Pacific
Islanders comprise people from several Pacific Island states
including Fiji, Samoa, Tonga, Cook Islands, Niue and Tokelau
(~7% of the New Zealand population). If a participant identified with multiple ethnicities, this was classified into a single
ethnicity, which prioritised Māori. For analyses, ethnicity was
reduced to Māori and non-Māori (European/pākehā, Pacific
Islander, other).
Participants were asked whether the following exposures were
present in the current or most recent work environment: dust;
smoke, fume or gas; oils or solvents; acids or alkalis; pesticides;
and other chemical products (including dyes, inks and adhesives). They were asked how often their job involved exposure
to the following physical factors: lifting; loud noise; awkward
or tiring positions; awkward grip or hand movements; standing;
or using tools that vibrate. Exposure to organisational factors
was also queried, including working irregular hours (outside
07:00 to 20:30) and night shifts (00:00 to 05:00) in the previous
month, and how often work involved repetitive tasks, working
at very high speeds or working to tight deadlines. Participants
were also asked whether they used personal protective equipment (PPE) at work, and if so, which types. Lastly, participants
were asked how stressful they find their current job (measured
on a five-point scale and grouped into two levels).

Statistical analysis

The New Zealand Standard Classification of Occupations
(NZSCO) 1999 was used to code occupation19; industry was
coded using the Australian and New Zealand Standard Industrial Classification 1996 (ANZIC96).20 Socioeconomic status
(SES) was assessed using the New Zealand Deprivation Index
2006, which is census-based with a relative deprivation score
assigned to each geographical meshblock based on place of residence. The prevalence of physical and organisational exposures
(other than irregular hours and night shift) was defined as the
proportion of individuals who reported exposure as part of their
current job for at least a quarter of the time. The prevalence of
all other exposures was defined as the proportion of individuals
who reported being exposed (yes/no) as part of their current job
at any frequency.
We compared differences in gender, age, SES, occupation
and industry between Māori and non-Māori using χ2 tests, and
differences in exposures using logistic regression. The regression
analyses were stratified by gender and adjusted for age and SES
(OR2) due to significant differences observed between Māori
and non-Māori. As they also differed in terms of current employment (table 1), we additionally assessed whether differences in
self-reported exposure remained after adjusting for occupational
group (using one-digit NZSCO code) and industry group (using
one-digit ANZIC code) in addition to age and SES (OR3). In
order to achieve full adjustment for differences in occupational
distribution between Māori and non-Māori, we conducted
conditional logistic regression on pairs of Māori and non-Māori
participants matched on gender, 5-year age group, deprivation
2

and five-digit NZSCO code (1:1) (OR4). Due to different occupational and SES distributions, this could be achieved for only
457 Māori/non-Māori pairs; nonetheless, we consider it as
important to present these results to assess the consistency of
findings. Analyses were conducted using SAS V.9.4.

Results
Response rates

Details about the response rate for the general NZWS (37%)
have previously been reported.21 For the Māori Workforce
Survey, 9380 potential participants were sent invitations to
participate. Of these, 2593 (28%) no longer lived at the address
recorded on the Electoral Roll. A further 2903 (31%) did not
return a response, and it is unknown if they received the invitation. Of the 3884 people (41%) who did return a response,
2107 (54%) agreed to be interviewed. Assuming that those who
did not return a response received the invitation, but chose not
to participate, the overall response rate is 31%. Two people had
previously taken part in the general NZWS and were removed
from the Māori Workforce Survey.
The prevalence of key survey variables was unchanged after
standardising to the demographic distribution of the source
population as shown in online supplementary figure 1 for the
Māori Workforce Survey, and previously for the NZWS,21 indicating that significant non-response bias is unlikely.

Demographics and occupation

In total, 5108 people took part across the two surveys. Of these,
54 were excluded due to missing information about ethnicity,
occupation and/or SES, leaving 2344 Māori and 2710 non-Māori
in the analyses (table 1).
There was a slightly higher proportion of women among
Māori (56% vs 52%). The age structures of Māori and
non-Māori differed, with Māori participants being slightly older.
Māori were also over-represented in the most deprived groups
(table 1).
Māori were over-represented in the following occupational
groups: service and sales workers; plant and machine operators
and assemblers; and elementary occupations (groups 5, 8 and 9).
Conversely, Māori were under-represented in the occupational
groups: legislators, administrators and managers; professionals;
clerks; and trade workers (groups 1, 2, 4 and 7) (table 1).
Differences were also seen for employment in current industry
(table 1).

Exposure prevalence
Dust and chemical factors

Comparing exposure to dust and chemical factors by ethnicity
across occupational group revealed a mixed pattern (figure 1).
Exposure to dust and smoke, fume or gas was more common
in Māori for some occupational groups and in non-Māori for
other occupational groups. Exposure to oils and solvents,
acids and alkalis, and pesticides was generally higher among
non-Māori across occupational group, whereas exposure to
other chemical products was higher for Māori. Among men,
Māori were more likely to be exposed to dust (OR 1.26;
95% CI 1.07 to 1.48) and smoke fume or gas (OR 1.26;
95% CI 1.06 to 1.50) than non-Māori (table 2, OR1). The
differences were attenuated after adjusting for age and SES,
and weakened further after adjustment for occupation and
industry. A similar pattern was seen for women, where Māori
were more likely to report exposure to dust (OR 1.42; 95% CI
1.18 to 1.70) and smoke fume or gas (OR 1.31; 95% CI 1.06

Denison HJ, et al. J Epidemiol Community Health 2018;0:1–8. doi:10.1136/jech-2018-210438

J Epidemiol Community Health: first published as 10.1136/jech-2018-210438 on 2 May 2018. Downloaded from http://jech.bmj.com/ on 15 October 2018 by guest. Protected by copyright.

Research report

Table 1

Demographics of study participants
Total n=5054 (100%)*

Māori n=2344 (46.4%)

Non-Māori n=2710 (53.6%)

χ2

n

%

n

n

%

P values

  Male

2353

46.6

1042

44.5

1311

48.4

  Female

2701

53.4

1302

55.6

1399

51.6

  20–34

1042

20.6

464

19.8

578

21.3

  35–44

1283

25.4

548

23.4

735

27.1

  45–54

1373

27.2

577

24.6

796

29.4

  55+

1356

26.8

755

32.2

601

22.2

  Māori

2344

46.4

2344

100.0

  Pākehā

2374

47.0

–

–

2374

87.6

52

1.0

–

–

52

1.9

284

5.6

–

–

284

10.5

 1. Legislators, admin and managers

689

13.6

264

11.3

425

15.7

<0.01

 2. Professionals

957

18.9

384

16.4

573

21.1

<0.01

 3. Technicians and associate professionals

763

15.1

347

14.8

416

15.4

0.59

 4. Clerks

562

11.1

236

10.1

326

12.0

0.03

%

Gender

<0.01

Age (years)

<0.01

Ethnicity

 Pacific Peoples
  Other

–

–

Occupation

<0.01

 5. Service and sales workers

671

13.3

349

14.9

322

11.9

<0.01

 6. Agricultural and sales workers

303

6.0

134

5.7

169

6.2

0.44

 7. Trade workers

392

7.8

161

6.9

231

8.5

0.03

 8. Plant and machine operators and assemblers

459

9.1

304

13.0

155

5.7

<0.01

 9. Elementary occupations

258

5.1

165

7.0

93

3.4

Industry
 A. Agriculture, forestry and fishing

<0.01
<0.01

326

6.5

145

6.2

181

6.7

0.48

18

0.4

8

0.3

10

0.4

0.87

666

13.2

307

13.1

359

13.3

0.88

38

0.8

18

0.8

20

0.7

0.90

 E. Construction

367

7.3

178

7.6

189

7.0

0.40

 F. Wholesale trade

156

3.1

49

2.1

107

4.0

<0.01

 G. Retail trade

441

8.7

194

8.3

247

9.1

0.29

 H. Accommodation, cafes and restaurants

179

3.5

94

4.0

85

3.1

0.09

 I. Transport and storage

220

4.4

125

5.3

95

3.5

<0.01

 J. Communication services

100

2.0

56

2.4

44

1.6

0.05

 K. Finance and insurance

160

3.2

51

2.2

109

4.0

<0.01

 L. Property and business services

481

9.5

169

7.2

312

11.5

<0.01

 M. Government administration and defence

323

6.4

169

7.2

154

5.7

0.03

 N. Education

585

11.6

289

12.3

296

10.9

0.12

 B. Mining
 C. Manufacturing
 D. Electricity, gas and water supply

 O. Health and community services

637

12.6

318

13.6

319

11.8

0.06

 P. Cultural and recreational services

138

2.7

62

2.7

76

2.8

0.73

 Q. Personal and other services

219

4.3

112

4.8

107

4.0

New Zealand Deprivation Index 2006
 1–2 (least deprived)
  3–4

0.15
<0.01

1075

21.3

325

13.8

750

27.7

<0.01

962

19.0

355

15.2

607

22.4

<0.01

  5–6

1020

20.2

416

17.8

604

22.3

<0.01

  7–8

1004

19.9

540

23.0

464

17.1

<0.01

993

19.7

708

30.2

285

10.5

<0.01

 9–10 (most deprived)

*Fifty-four participants (26 males and 28 females) who took part in the surveys were excluded because they either provided no ethnicity information, could not be assigned an occupational
group or industry (unemployed, a student, a housewife/husband or did not answer) or if deprivation index could not be classified.

to 1.61) (table 3, OR1) in the unadjusted analyses, but the
difference in exposure to smoke, fume or gas weakened in
adjusted models. However, associations with dust remained

even after adjustment for age, SES, occupation and industry.
In addition, Māori women were less likely to report exposure
to oils and solvents.
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Figure 1 Self-reported exposure prevalence by current job (using New Zealand Standard Classification of Occupations (NZSCO) one-digit code).
4
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Table 2

Differences in occupational exposure prevalence between Māori and non-Māori men

Māori
Exposure

Non-Māori

Adjusted for age and
SES (n=2353)

Unadjusted (n=2353)

OR2† (95% CI)

P values

Adjusted for age, SES,
occupation (1st digit) and
industry (n=2353)

Matched by 5-year age
group, deprivation group and
five-digit occupation NZSCO
code§ (n=384)

OR3 (95% CI)

OR4 (95% CI)

n=1049 (%) n=1315 (%) OR1† (95% CI)

P values

P values

P values

 Dust

45.5

39.9

1.26 (1.07 to 1.48)

<0.01*

1.16 (0.98 to 1.38)

0.09

1.12 (0.92 to 1.37)

0.25

1.23 (0.79 to 1.92)

0.37

 Smoke/fume/gas

34.0

29.1

1.26 (1.06 to 1.50)

0.01*

1.17 (0.98 to 1.41)

0.09

1.11 (0.91 to 1.35)

0.30

1.40 (0.88 to 2.24)

0.16

Dust/chemical factors

 Oils and solvents

28.3

30.2

0.92 (0.79 to 1.10)

0.36

0.88 (0.73 to 1.06)

0.17

0.84 (0.68 to 1.03)

0.09

0.97 (0.60 to 1.57)

0.90

 Acids and alkalis

13.9

13.8

1.01 (0.80 to 1.28)

0.93

0.98 (0.77 to 1.25)

0.87

0.95 (0.73 to 1.23)

0.70

0.91 (0.50 to 1.67)

0.76

 Pesticides

14.0

14.5

0.96 (0.76 to 1.21)

0.74

0.90 (0.71 to 1.15)

0.42

0.80 (0.61 to 1.06)

0.13

1.18 (0.62 to 2.25)

0.62

 Other chemical
products

15.6

13.8

1.13 (0.90 to 1.43)

0.28

1.09 (0.86 to 1.39)

0.50

1.06 (0.82 to 1.36)

0.67

1.35 (0.78 to 2.41)

0.31

 Lifting‡

61.9

41.8

2.26 (1.91 to 2.67)

<0.01*

2.06 (1.73 to 2.46)

<0.01*

2.08 (1.71 to 2.54)

<0.01*

2.00 (1.24 to 3.23)

<0.01*

 Loud noise‡

56.5

39.5

1.99 (1.69 to 2.35)

<0.01*

1.78 (1.50 to 2.12)

<0.01*

1.69 (1.38 to 2.06)

<0.01*

2.83 (1.66 to 4.85)

<0.01*

 Awkward or tiring
positions‡

69.3

53.6

1.97 (1.66 to 2.34)

<0.01*

1.84 (1.54 to 2.20)

<0.01*

1.71 (1.42 to 2.07)

<0.01*

1.53 (1.00 to 2.33)

0.05

 Awkward grip or
hand movements‡

56.3

39.4

1.97 (1.67 to 2.32)

<0.01*

1.84 (1.55 to 2.19)

<0.01*

1.82 (1.51 to 2.19)

<0.01*

2.04 (1.28 to 3.26)

<0.01*

 Standing‡

33.8

26.2

1.41 (1.18 to 1.69)

<0.01*

1.35 (1.12 to 1.63)

<0.01*

1.32 (1.09 to 1.60)

<0.01*

1.46 (0.91 to 2.37)

0.12

 Tools that vibrate‡ 33.2

16.8

2.45 (2.02 to 2.98)

<0.01*

2.29 (1.86 to 2.80)

<0.01*

2.35 (1.87 to 2.95)

<0.01*

2.87 (1.59 to 5.16)

<0.01*

Physical factors

Organisational factors
 Repetitive tasks‡

80.0

63.7

1.00 (0.83 to 1.21)

0.98

0.96 (0.78 to 1.17)

0.65

1.98 (1.60 to 2.44)

<0.01*

1.93 (1.22 to 3.04)

<0.01*

 Working at very
high speeds‡

58.4

46.4

0.81 (0.68 to 0.97)

0.02*

0.79 (0.65 to 0.95)

0.01*

1.63 (1.36 to 1.96)

<0.01*

1.49 (0.99 to 2.23)

0.06

 Working to tight
deadlines‡

80.5

74.6

0.80 (0.68 to 0.94)

<0.01*

0.71 (0.60 to 0.85)

<0.01*

1.72 (1.38 to 2.14)

<0.01*

2.05 (1.22 to 3.45)

<0.01*

 Irregular hours

35.1

29.2

1.10 (0.93 to 1.30)

0.25

1.03 (0.87 to 1.23)

0.71

1.11 (0.90 to 1.36)

0.32

1.33 (0.79 to 2.26)

0.29

 Night shift

13.5

10.0

2.27 (1.88 to 2.75)

<0.01*

2.07 (1.69 to 2.52)

<0.01*

1.18 (0.88 to 1.57)

0.27

1.80 (0.83 to 3.90)

0.14

Personal protective
equipment
 Respiratory

23.9

23.8

1.63 (1.38 to 1.92)

<0.01*

1.67 (1.40 to 1.99)

<0.01*

0.88 (0.70 to 1.10)

0.27

1.93 (1.04 to 3.61)

0.04*

 Hearing

26.9

31.2

1.40 (1.15 to 1.71)

<0.01*

1.61 (1.31 to 2.00)

<0.01*

0.65 (0.52 to 0.81)

<0.01*

0.55 (032 to 0.94)

0.03*

 Gloves/clothing

39.2

44.4

1.30 (1.10 to 1.56)

<0.01*

1.23 (1.02 to 1.49)

0.03*

0.57 (0.47 to 0.69)

<0.01*

0.81 (0.51 to 1.27)

0.35

 Impact

50.5

47.9

1.40 (1.08 to 1.82)

<0.01*

1.39 (1.06 to 1.82)

0.02*

0.89 (0.73 to 1.08)

0.25

1.19 (0.74 to 1.92)

0.47

12.4

15.2

0.79 (0.62 to 1.00)

0.05

0.80 (0.62 to 1.03)

0.08

0.80 (0.62 to 1.04)

0.1

0.65 (0.36 to 1.21)

0.1

Stress
 Very/extremely¶

*Statistically significant p<0.05.
†OR for Māori compared with non-Māori.
‡ ≥25% of the time.
§ Conditional logistic regression.
¶Very/extremely stressed compared with not at all/mildly/moderately stressed.
NZSCO, New Zealand Standard Classification of Occupations; SES, socioeconomic status (assessed using the New Zealand Deprivation Index 2006).

Physical factors

Māori workers in all occupational groups were more commonly
exposed to physical risk factors (other than for standing
where the pattern was reversed for some occupational groups)
(figure 1). This higher prevalence of exposure remained for both
men and women after adjustment for age and SES, and occupation and industry. For example, Māori men were more than
twice as likely to report heavy lifting even after adjustment for
age, SES, occupation and industry (OR 2.08; 95% CI 1.71 to
2.54). Only standing among women did not show a difference
by ethnicity. The differences in physical factor exposure were
confirmed by the matched analyses, although the smaller sample
size reduced statistical power.

reversed for some occupational groups) (figure 1). This was also
demonstrated in the regression analyses (tables 2 and 3), where
both Māori men and women were more likely to report exposure to all organisational factors across levels of adjustment. For
example, after adjustment for age, SES, occupation and industry,
Māori men were twice as likely to report carrying out repetitive
tasks at least a quarter of the time (OR 1.98; 95% CI 1.60 to
2.44) and Māori women were almost twice as likely to work
night shifts (OR 1.73; 95% CI 1.19 to 2.52). Only the difference
in irregular hours and night shift work among men attenuated
after adjustment for occupation and industry. The matched analysis confirmed the pattern of higher exposure to organisational
factors for Māori.

Organisational factors

Personal protective equipment

Across all occupational groups, the proportion of Māori
reporting exposure to high-risk organisational factors was
greater (other than for irregular hours where the pattern was

Māori and non-Māori reported very similar levels of PPE use
within occupational groups, other than agricultural and fishery
workers where non-Māori reported greater use of PPE (figure 1).
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Table 3

Differences in occupational exposure prevalence between Māori and non-Māori women
Matched by 5-year age group,
deprivation group and five-digit
occupation NZSCO code§
(n=530)

Māori

Non-Māori

Unadjusted
(n=2701)

n=1309 (%)

n=1408 (%)

OR1† (95% CI)

P values

OR2† (95% CI)

P values OR3† (95% CI)

P values

 Dust

25.2

19.1

1.42 (1.18 to 1.70)

<0.01*

1.40 (1.15 to 1.70)

<0.01*

1.37 (1.12 to 1.69)

<0.01*

1.21 (0.82 to 1.78)

0.33

 Smoke/fume/gas

17.3

13.8

1.31 (1.06 to 1.61)

<0.01*

1.20 (0.96 to 1.51)

0.11

1.13 (0.90 to 1.43)

0.29

1.10 (0.67 to 1.78)

0.71

 Oils and solvents

10.5

12.8

0.79 (0.62 to 1.00)

0.05

0.78 (0.60 to 1.00)

0.05

0.72 (0.55 to 0.93)

0.01*

0.62 (0.35 to 1.12)

0.11

 Acids and alkalis

4.7

6.3

0.72 (0.51 to 1.00)

0.06

0.85 (0.60 to 1.21)

0.37

0.77 (0.54 to 1.12)

0.17

1.50 (0.61 to 3.67)

0.37

 Pesticides

6.2

5.0

1.26 (0.91 to 1.75)

0.17

1.31 (0.93 to 1.86)

0.13

1.35 (0.91 to 2.00)

0.13

1.20 (0.52 to 2.78)

0.67

16.2

13.7

1.22 (0.99 to 1.50)

0.07

1.20 (0.95 to 1.50)

0.12

1.14 (0.90 to 1.44)

0.27

1.68 (1.02 to 2.76)

0.04*

Exposure

Adjusted for age and SES
(n=2701)

Adjusted for age, SES,
occupation (1st digit) and
industry(n=2701)

OR4† (95% CI)

P values

Dust/chemical factors

 Other chemical
products
Physical factors
 Lifting‡

48.3

34.4

1.79 (1.53 to 2.08)

<0.01*

1.68 (1.42 to 1.98)

<0.01*

1.68 (1.41 to 2.00)

<0.01*

2.28 (1.47 to 3.52)

<0.01*

 Loud noise‡

33.5

19.3

2.09 (1.75 to 2.49)

<0.01

1.93 (1.60 to 2.32)

<0.01*

1.79 (1.47 to 2.18)

<0.01*

2.39 (1.51 to 3.77)

<0.01*

 Awkward or tiring
positions‡

62.3

56.7

1.26 (1.08 to 1.47)

<0.01*

1.31 (1.11 to 1.54)

<0.01*

1.27 (1.07 to 1.51)

<0.01*

1.27 (0.87 to 1.84)

0.22

 Awkward grip or hand
movements‡

43.6

34.9

1.44 (1.23 to 1.68)

<0.01*

1.37 (1.16 to 1.61)

<0.01*

1.37 (1.15 to 1.62)

<0.01*

1.30 (0.90 to 1.88)

0.16

 Standing‡

30.2

28.3

1.09 (0.92 to 1.29)

0.31

1.03 (0.87 to 1.23)

0.71

0.97 (0.81 to 1.18)

0.80

0.86 (0.57 to 1.29)

0.47

 Tools that vibrate‡

10.2

5.5

2.00 (1.49 to 2.67)

<0.01*

1.73 (1.27 to 2.36)

<0.01

1.49 (1.07 to 2.08)

0.02*

0.93 (0.45 to 1.93)

0.85

Organisational factors
 Repetitive tasks‡

78.3

71.2

0.89 (0.68 to 1.18)

0.43

0.85 (0.63 to 1.15)

0.28

1.51 (1.24 to 1.83)

<0.01*

2.13 (1.38 to 3.29)

<0.01*

 Working at very high
speeds‡

59.1

54.7

1.17 (0.80 to 1.70)

0.43

1.25 (0.84 to 1.87)

0.27

1.21 (1.02 to 1.43)

0.03*

1.41 (0.97 to 2.06)

0.07

 Working to tight
deadlines‡

77.9

71.4

1.06 (0.90 to 1.25)

0.50

1.00 (0.84 to 1.19)

0.96

1.82 (1.49 to 2.22)

<0.01*

1.81 (1.17 to 2.80)

<0.01*

 Irregular hours

23.6

16.5

1.20 (0.97 to 1.47)

0.09

1.21 (0.97 to 1.51)

0.09

1.36 (1.09 to 1.68)

<0.01*

1.75 (1.01 to 3.03)

0.05

7.8

4.1

1.46 (1.22 to 1.73)

<0.01*

1.48 (1.23 to 1.79)

<0.01*

1.73 (1.19 to 2.52)

<0.01*

1.88 (0.80 to 4.42)

0.15

 Respiratory

7.4

8.3

1.20 (1.03 to 1.40)

0.02*

1.22 (1.04 to 1.44)

0.02*

0.74 (0.53 to 1.02)

0.07

0.56 (0.25 to 1.27)

0.17

 Hearing

4.5

3.8

1.43 (1.20 to 1.70)

<0.01*

1.72 (1.42 to 2.08)

<0.01*

1.09 (0.70 to 1.70)

0.70

0.88 (0.32 to 2.41)

0.80

 Gloves/clothing

31.2

29.9

1.57 (1.28 to 1.90)

<0.01*

1.45 (1.18 to 1.79)

<0.01*

0.87 (0.71 to 1.07)

0.18

0.69 (0.44 to 1.09)

0.11

 Impact

17.3

14.8

2.01 (1.43 to 2.83)

<0.01*

1.79 (1.25 to 2.58)

<0.01*

1.10 (0.88 to 1.41)

0.39

0.78 (0.42 to 1.45)

0.44

17.2

14.2

1.26 (1.02 to 1.55)

0.03*

1.24 (1.00 to 1.55)

0.05

1.29 (1.03 to 1.62)

0.03*

1.20 (0.77 to 1.88)

0.43

 Night shift
Personal protective
equipment

Stress
 Very—extremely¶

*Statistically significant p<0.05.
†OR for Māori compared with non-Māori.
‡≥25% of the time.
§ Conditional logistic regression.
¶Very/extremely stressed compared with not at all/mildly/moderately stressed.
NZSCO, New Zealand Standard Classification of Occupations; SES, socioeconomic status (assessed using the New Zealand Deprivation Index 2006).

When splitting the PPE data into four categories, there were no
statistically significant differences between Māori and non-Māori
women. However, among men, Māori were less likely to use
hearing protection and gloves/protective clothing. This was
observed across all regression models, although the association
in the matched analysis was non-significant for gloves/protective clothing, likely due to low statistical power. In addition, the
matched analysis indicated that Māori men were more likely to
use respiratory PPE than non-Māori men.

Stress prevalence

Across most occupational groups, Māori were more likely to
report high work stress than non-Māori, although this was
reversed for plant and machine operators and assemblers and
those in elementary occupations (figure 1). Māori women were
more likely to report being very or extremely stressed, even
after adjusting for SES and occupation (OR 1.29; 95% CI 1.03
to 1.62). The differences in stress for men were not significant,
6

although ORs suggested Māori men were less likely to be highly
stressed than non-Māori men.

Discussion

This study has shown that Māori are more likely to be exposed
to several occupational risk factors than non-Māori. For dust and
chemical exposures, the differences were generally not significant after adjusting for SES among men, and after matching on
job title for women. This suggests that the differences are mainly
due to Māori being more likely to work in occupations where
these exposures are more common.
However, a higher prevalence of exposure to physical workplace exposures was consistently evident for Māori, even after
taking into account gender, age, SES and occupation. This indicates that Māori workers are more likely to carry out physical
tasks than non-Maori, even within the same job. For example,
both Māori men and women were twice as likely to perform
heavy lifting, Māori women were twice as likely and Māori men
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three times more likely to be exposed to loud noise, and Māori
men were also almost three times more likely to regularly use
tools that vibrate.
Organisational factors were also more likely to be reported by
Māori. Among both men and women, Māori workers were twice
as likely to be carrying out repetitive tasks and be working to
tight deadlines. The proportion of Māori women working night
shifts was almost double that of non-Māori (7.8% vs 4.1%), and
this relationship remained after adjustment. This is suggestive of
worse working conditions for Māori.
This study suggests that there is little difference in PPE use
among Māori and non-Māori females, but that Māori men
are less likely to use hearing protection and gloves/protective
clothing, even after adjustment for occupation. The reasons
for this are unclear. This is concerning since Māori men more
commonly report being exposed to loud noise, although findings may be related as less hearing protection results in greater
perceived noise exposure.
Māori women were more likely to be highly stressed at work,
although no significant differences were seen among men. The
ethnic differences in workplace stress may, at least partially,
be influenced by societal expectations and gender roles in the
home environment where women typically continue to hold
more responsibilities. Māori women are more likely to look
after those in their own home with an illness or disability as well
as care for children outside of the household than non-Māori
women.22 As chronic stress at work can have serious long-term
health consequences,23 specific attention should be paid to indigenous women with regards to stress-reducing interventions in
the workplace.
International research documenting ethnic patterning of risk
factors for occupational disease is limited and mainly historical.24 25 A questionnaire survey in the USA among workers from
four industry groups showed differences in occupational exposure by race/ethnicity.26 For example, black participants reported
more shoulder strain than white participants; Latino participants
reported more exposure to noise, shoulder and back strain than
white participants; and white participants reported more exposure to dust and chemical exposures than all minority racial/
ethnic groups. Similar to our study, some disparities in exposure
were explained by the jobs held by different groups, but some
remained after controlling for job.
The European Working Conditions Survey (EWCS) found that
migrant workers were more likely to be exposed to occupational
risk factors such as working at very high speeds and carrying
heavy loads,27 which is consistent with the findings of our study.
The EWCS analysis did not adjust for job role; therefore, the
differences could be due to migrants occupying more hazardous
jobs than non-migrants. However, qualitative work provides
evidence that migrant workers have worse working conditions
than non-migrant workers even within the same job.28 29
Variations in occupational health by ethnicity could, to
some extent, be explained by social gradients in employment patterns, socioeconomic circumstances or workplace
exposure to risk factors. This study has enabled assessment
of these differential influences and has shown that ethnicity
is related to risk factor exposure independently of SES and
employment patterns. This may suggest that Māori are given
more risky tasks at work. Numerous studies have shown that
institutional discrimination operates within many social and
political institutions, including the criminal justice system, the
housing sector and healthcare environments.30–33 Institutional
discrimination within occupational environments has been
less well studied, although Māori report disproportionately

greater racial discrimination which has been linked to a range
of adverse health outcomes.34 35
A limitation of this study is that data are self-reported. A
review of occupational exposure assessment36 reported significant associations between self-reported exposures and industrial hygiene measurements of exposure, but stressed the quality
of self-reported data can be highly variable. The review found
people are better able to estimate exposure to agents which they
can easily sense, such as solvents they can smell and dusts with
larger particle sizes. Previous research has suggested that ethnic
differences in environmental risk perception can occur, and that,
generally speaking, those with more power and greatest socioeconomic advantage (white men) are less likely to see the world
as dangerous than are others.37 Other hypothesised reasons for
ethnic differences in risk perception include prior sociocultural
experiences, value and belief differences, and greater vulnerability
of particular groups to the consequences of risk.38 39 Although
differing perception of exposure to risk factors between ethnicities may exist, it is unlikely to fully explain the results of this
study as we have also demonstrated differences in very obvious
exposures, such as night shift work.
Although the overall response rate was low (31%), we
explored the influence of non-response on the data and found
it made little difference to prevalence estimates, suggesting that
response bias, if present, is minor.
A further limitation is our focus on current or most recent
job, so lifetime occupational exposure to risk factors, which is
likely more relevant, as has been documented for health effects
generally relating to the accumulation of disadvantage over the
life course,40 could not be assessed.
In summary, Māori workers were more likely to report exposure to physical factors and organisational factors in their current
job compared with non-Māori workers with the same job title,
even after adjustment for SES. This suggests that work tasks may
be unequally distributed according to ethnicity. This study is one
of only a few that has investigated differences in work-related
exposures between indigenous and non-indigenous populations.
Given the adverse health effects associated with these exposures, it is plausible that inequitable exposure to occupational
risk factors is contributing, at least in part, to health inequities
between indigenous and non-indigenous people.
Acknowledgements The authors wish to thank and acknowledge all of
the people who gave their time as participants in this study. They thank Taisia
Huckle and Lanuola Asiasiga and the CATI team from the Social and Health
Outcomes Research and Evaluation Centre of Massey University who conducted
the interviews for the Auckland team. They also thank Michelle Gray, Tracey
Whaanga, Marika Pratley, Candace Graham, Melissa Harvey, Brendon Gerrard,
Anna Stewart, Rachel Powell, Colleen Kem, Joel Cosgrove, Olivia Lendich, Leah
Karu and Joy Wallis who conducted the interviews for the Wellington team. They
thank Marine Corbin who provided statistical advice for some of the analyses
used in the paper.
Contributors LE-L, A’tM, NP and JD devised the idea for and designed the study.
LE-L, AE and KH coordinated the fieldwork including participant recruitment and
data collection. HJD, LAB and SC conducted data cleaning and analysis, with
statistical advice provided by A’tM and NP. HJD prepared the manuscript with input
from LE-L, AE, A’tM, JD and LAB. All authors approved the final manuscript.
Funding The general New Zealand Workforce Survey was funded from a Joint
Research Portfolio of the Health Research Council, the Accident Compensation
Corporation and the Department of Labour which issued a Request for Proposals
(RFP) for a study of the burden of occupational ill-health in New Zealand (HRC
04/072). The Centre for Public Health Research, Massey University, was supported
by a Programme Grant from the Health Research Council of New Zealand (HRC
02/159). The Māori Workforce Survey was funded by the Health Research Council of
New Zealand as part of a Programme Grant awarded to the Centre for Public Health
Research, Massey University (HRC 08-041E).
Competing interests None declared.

Denison HJ, et al. J Epidemiol Community Health 2018;0:1–8. doi:10.1136/jech-2018-210438

7

J Epidemiol Community Health: first published as 10.1136/jech-2018-210438 on 2 May 2018. Downloaded from http://jech.bmj.com/ on 15 October 2018 by guest. Protected by copyright.

Research report

Patient consent Not required.
Ethics approval Ethics approval was granted by the Massey University Human
Ethics Committee (MUHEC 08/28 and WGTN 03/133).
Provenance and peer review Not commissioned; externally peer reviewed.
© Article author(s) (or their employer(s) unless otherwise stated in the text of the
article) 2018. All rights reserved. No commercial use is permitted unless otherwise
expressly granted.

References

1 UN, Department of Economic and Social Affairs. State of the World's Indigenous
Peoples - Indigenous Peoples' Access to Health Services. New York: United Nations
Publications, 2015.
2 Gracey M, King M. Indigenous health part 1: determinants and disease patterns.
Lancet 2009;374:65–75.
3 Anderson I, Robson B, Connolly M, et al. Indigenous and tribal peoples’ health
(The Lancet-Lowitja Institute Global Collaboration): a population study. Lancet
2016;388:131–57.
4 Braveman P, Gruskin S. Defining equity in health. J Epidemiol Community Health
2003;57:254–8.
5 UN. Implementation of General Assembly Resolution 60/251 of 15 March 2006
Entitled "Human Rights Council". Report of the Special Rapporteur on the right of
everyone to the enjoyment of highest attainable standard of physical and mental
health, Paul Hunt. A/HRC/4/28/Add.3. 21 March 2007. Geneva: United Nations, 2007.
6 How is our Māori population changing?: Statistics New Zealand. 2015 http://www.
stats.g ovt.nz/browse_for_s tats/people_and_communities/maori/maori-p opulation-
article-2015.
7 Robson B, Harris R, eds. Hauora: Māori Standards of Health IV. A study of the years
2000-2005. Wellington: Te Rōpū Rangahau Hauora a Eru Pōmare, 2007.
8 The Social Report 2016 - Te pūrongo oranga tangata. The Ministry of Social
Development. Wellington, New Zealand.
9 Barbeau EM, Hartman C, Quinn MM, et al. Methods for recruiting white, black, and
hispanic working-class women and men to a study of physical and social hazards at
work: the United for Health study. Int J Health Serv 2007;37:127–44.
10 Krieger N. Workers are people too: societal aspects of occupational health disparitiesan ecosocial perspective. Am J Ind Med 2010;53:104–15.
11 Redwood D, Lanier AP, Brubaker M, et al. Occupational and environmental exposures
among Alaska Native and American Indian people living in Alaska and the Southwest
United States. J Environ Health 2012;74:22–8.
12 Premji S, Duguay P, Messing K, et al. Are immigrants, ethnic and linguistic minorities
over-represented in jobs with a high level of compensated risk? Results from a
Montréal, Canada study using census and workers’ compensation data. Am J Ind Med
2010;53:875–85.
13 Lipscomb HJ, Loomis D, McDonald MA, et al. A conceptual model of work and health
disparities in the United States. International journal of health services: planning,
administration. Evaluation 2006;36:25–50.
14 Frumkin H, Walker ED, Friedman-Jiménez G. Minority workers and communities. Occup
Med 1999;14:495–517.
15 McCracken S, 2002. Occupational injury in Maori. Proceedings of the Second Annual
CPHR Symposium in Health Research and Policy. Wellington, New Zealand:Centre for
Public Health Research
16 McCracken S, Feyer AM, Langley J, et al. Maori work-related fatal injury, 1985-1994.
N Z Med J 2001;114:395–9.

8

17 Eng A, ’t Mannetje A, Cheng S, et al. The New Zealand workforce survey I: selfreported occupational exposures. Ann Occup Hyg 2010;54:144–53.
18 Eng A, ’t Mannetje A, Ellison-Loschmann L, et al. Ethnic differences in patterns of
occupational exposure in New Zealand. Am J Ind Med 2011;54:410–8.
19 Statistics New Zealand. New Zealand standard classification of occupations 1999.
Wellington, New Zealand, 2001.
20 Statistics New Zealand. Australian and New Zealand standard industrial classification
1996. Wellington, New Zealand, 1997.
21 ’t Mannetje A, Eng A, Douwes J, et al. Determinants of non-response in an
occupational exposure and health survey in New Zealand. Aust N Z J Public Health
2011;35:256–63.
22 Statistics New Zealand. Focusing on women. Wellington, New Zealand: Statistics
New Zealand, 2005.
23 Kivimäki M, Virtanen M, Elovainio M, et al. Work stress in the etiology of coronary
heart disease--a meta-analysis. Scand J Work Environ Health 2006;32:431–42.
24 Cherniack M. The hawk's nest incident: America's worst industrial disaster: Yale
University Press;, 1986.
25 Lloyd JW. Long-term mortality study of steelworkers. V. Respiratory cancer in coke
plant workers. J Occup Med 1971;13:53–68.
26 Quinn MM, Sembajwe G, Stoddard AM, et al. Social disparities in the burden
of occupational exposures: results of a cross-sectional study. Am J Ind Med
2007;50:861–75.
27 Ronda Pérez E, Benavides FG, Levecque K, et al. Differences in working conditions and
employment arrangements among migrant and non-migrant workers in Europe. Ethn
Health 2012;17:563–77.
28 Holmes SM. An ethnographic study of the social context of migrant health in the
United States. PLoS Med 2006;3:e448.
29 de Castro AB, Fujishiro K, Sweitzer E, et al. How immigrant workers experience
workplace problems: a qualitative study. Arch Environ Occup Health 2006;61:249–58.
30 Houkamau CA, Sibley CG. Looking Māori predicts decreased rates of home
ownership: institutional racism in housing based on perceived appearance. PLoS One
2015;10:e0118540.
31 Durey A, Thompson SC. Reducing the health disparities of Indigenous Australians: time
to change focus. BMC Health Serv Res 2012;12:151.
32 Klonoff EA. Disparities in the provision of medical care: an outcome in search of an
explanation. J Behav Med 2009;32:48–63.
33 Warde B. Black male disproportionality in the criminal justice systems of the USA,
Canada, and England: a comparative analysis of incarceration. J Afr Am Stud
2013;17:461–79.
34 Harris R, Cormack D, Tobias M, et al. The pervasive effects of racism: experiences of
racial discrimination in New Zealand over time and associations with multiple health
domains (1982). Soc Sci Med2012;74:408–15.
35 Harris R, Tobias M, Jeffreys M, et al. Effects of self-reported racial discrimination and
deprivation on Māori health and inequalities in New Zealand: cross-sectional study.
Lancet 2006;367:2005–9.
36 Teschke K, Olshan AF, Daniels JL, et al. Occupational exposure assessment in casecontrol studies: opportunities for improvement. Occup Environ Med 2002;59:575–94.
37 Bickerstaff K. Risk perception research: socio-cultural perspectives on the public
experience of air pollution. Environ Int 2004;30:827–40.
38 Vaughan E, Nordenstam B. The perception of environmental risks among ethnically
diverse groups. J Cross Cult Psychol 1991;22:29–60.
39 Palmer C. Risk perception: another look at the ’white male’ effect. Health Risk Soc
2003;5:71–83.
40 Nazroo JY. Genetic, cultural or socio-economic vulnerability? Explaining ethnic
inequalities in health. Sociol Health Illn 1998;20:710–30.

Denison HJ, et al. J Epidemiol Community Health 2018;0:1–8. doi:10.1136/jech-2018-210438

J Epidemiol Community Health: first published as 10.1136/jech-2018-210438 on 2 May 2018. Downloaded from http://jech.bmj.com/ on 15 October 2018 by guest. Protected by copyright.

Research report

