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Abstract

Background: Racial discrimination is recognised as a key social determinant of health and driver of racial/ethnic
health inequities. Studies have shown that people exposed to racism have poorer health outcomes (particularly for
mental health), alongside both reduced access to health care and poorer patient experiences. Most of these studies
have used cross-sectional designs: this prospective cohort study (drawing on critical approaches to health research)
should provide substantially stronger causal evidence regarding the impact of racism on subsequent health and
health care outcomes.

Methods: Participants are adults aged 15+ sampled from 2016/17 New Zealand Health Survey (NZHS) participants,
sampled based on exposure to racism (ever exposed or never exposed, using five NZHS questions) and stratified by
ethnic group (Māori, Pacific, Asian, European and Other). Target sample size is 1680 participants (half exposed, half
unexposed) with follow-up survey timed for 12–24 months after baseline NZHS interview. All exposed participants
are invited to participate, with unexposed participants selected using propensity score matching (propensity scores
for exposure to racism, based on several major confounders). Respondents receive an initial invitation letter with
choice of paper or web-based questionnaire. Those invitees not responding following reminders are contacted for
computer-assisted telephone interview (CATI).
A brief questionnaire was developed covering current health status (mental and physical health measures) and
recent health-service utilisation (unmet need and experiences with healthcare measures). Analysis will compare
outcomes between those exposed and unexposed to racism, using regression models and inverse probability of
treatment weights (IPTW) to account for the propensity score sampling process.

Discussion: This study will add robust evidence on the causal links between experience of racism and subsequent
health. The use of the NZHS as a baseline for a prospective study allows for the use of propensity score methods
during the sampling phase as a novel approach to recruiting participants from the NZHS. This method allows for
management of confounding at the sampling stage, while also reducing the need and cost of following up with all
NZHS participants.
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Background
Differential access to the social determinants of health
both creates and maintains unjust and avoidable health
inequities [1]. In New Zealand, these inequities are
largely patterned by ethnicity, particularly for Māori (the
indigenous peoples) and Pacific peoples, and intertwined
with ethnic distributions of socioeconomic status [2, 3].
In models of health, racism is recognised as a key social
determinant that underpins systemic ethnic health and
social inequities, as is evident in New Zealand and else-
where [4, 5].
Racism can be understood as an organised system

based on the categorisation and ranking of racial/ethnic
groups into social hierarchies whereby ethnic groups are
assigned differential value and have differential access to
power, opportunities and resources, resulting in disad-
vantage for some groups and advantage for others [4, 6].
Historical power relationships underpin systems of ra-
cism [7], which in New Zealand relates specifically to
our colonial history and ongoing colonial processes [8].
Racism can be expressed at structural and individual

levels, with several taxonomies describing different levels
of racism. Institutionalised racism, for example, has been
defined as, “the structures, policies, practices, and norms
resulting in differential access to the goods, services, and
opportunities of society by race[/ethnicity]” (p. 10) [6].
In contrast, personally-mediated racism has been defined
as, “prejudice and discrimination, where prejudice is dif-
ferential assumptions about the abilities, motives, and
intents of others by ‘race[/ethnicity],’ and discrimination
is differential actions towards others by ‘race[/ethnicity]’”
(p. 10) [6].
The multifarious expressions of racism can affect health

via several recognised direct and indirect pathways. Indir-
ect pathways include differential access to societal re-
sources and health determinants by race/ethnicity, as
evidenced by long-standing ethnic inequities in income,
education, employment and living standards in New
Zealand, with subsequent impacts on living environments
and exposure to risk and protective factors [4, 6, 9, 10]. At
the individual level, experience of racism can affect health
directly through physical violence and stress pathways,
with negative psychological and physiological impacts
leading to subsequent mental and physical health conse-
quences. In addition, racism influences healthcare via in-
stitutions and individual health providers, leading to
ethnic inequities in access to and quality of care. For ex-
ample, ethnic disparities in socioeconomic status can in-
directly result in differential access to care, while health
provider ethnic bias can influence the quality and out-
comes of healthcare interactions [11].
There has been considerable recent growth in research

supporting a direct link between experience of racism and
health. A recent systematic review and meta-analysis

summarised the evidence for direct links between
self-reported personally-mediated racism and negative
physical and mental health outcomes [12], with the stron-
gest effect sizes demonstrated for mental health. Related
work has also shown that experience of racial discrim-
ination is associated with other adverse health out-
comes and preclinical indicators of disease and health
risk across various ethnic groups and countries, includ-
ing in New Zealand [9, 13–15]. Experience of racism
has also been linked to a range of negative health
care-related measures [16].
However, most studies have used cross-sectional de-

signs: very few of the articles in a recent systematic re-
view [12] used prospective or longitudinal designs (n =
30, 9% of total, including multiple articles from some
studies), limiting our ability to draw strong causal con-
clusions as the direction of causality cannot be deter-
mined when racism exposure and health outcomes are
measured at the same time. Additionally, cross-sectional
studies may give biased estimates of the magnitude of
association between experience of racism and health: for
example, bias may occur if experience of ill health (out-
come) increases reporting or perception of racism (ex-
posure) [12]. This is suggested by meta-analyses where
effect sizes for the association between racism and men-
tal health were larger for cross-sectional compared to
longitudinal studies [12]. Longitudinal research on the
effects of racism has been particularly limited with re-
spect to physical health outcomes and measures of
healthcare access and quality [12, 16]. Finally, existing
prospective studies have largely been restricted to quite
specific groups (e.g. adolescents, females, particular eth-
nic groups), with a limited number of studies undertaken
at a national population level and few with sufficient
data to explore the impact of racism on the health of In-
digenous populations [12].
In New Zealand, reported experience of racism is sub-

stantially higher among Māori, Asian and Pacific ethnic
groupings compared to European [3, 17]. In our own re-
search, we have examined cross-sectional links between
reported experience of racism and various measures of
adult health in New Zealand using data from the New
Zealand Health Survey (NZHS), an annual national sur-
vey by the Ministry of Health including ~ 13,000 adults
per annum [2, 18, 19]. In these studies [17, 20–22] we
have shown that both individual experience of racism
(e.g. personal attacks or unfair treatment) and markers
of structural racism (deprivation, other socioeconomic
indicators) are independently associated with poor
health (mental health, physical health, cardiovascular
disease), health risks (smoking, hazardous alcohol con-
sumption) and healthcare experience and use (screening,
unmet need and negative patient experiences). Other
New Zealand researchers have reported similar findings
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including studies among older Māori [23], adolescents
[24], and for maternal and child health outcomes [25].
However, evidence from New Zealand prospective stud-
ies is still limited. The NZ Attitudes and Values study
showed that, among Māori, experience of racism was
negatively linked to subsequent wellbeing [26], and the
Growing Up in New Zealand study reported that mater-
nal experience of racism (measured antenatally) was
linked to a higher risk of postnatal depression among
Māori, Pacific and Asian women [27].
While empirical evidence of the links between racism

and health is growing in New Zealand, it remains limited
in several areas. There is consistent evidence from
cross-sectional studies for the hypothesis that racism is
associated with poorer health and health care. This study
seeks to build on existing research to provide more ro-
bust causal evidence using a prospective design that
helps to rule out reverse causality, in order to inform
policy and healthcare interventions.

Theoretical and conceptual approaches
Addressing racism as a health determinant is intrinsic-
ally linked to addressing ethnic health inequities. In New
Zealand, Māori health is of special relevance given Māori
rights under the Treaty of Waitangi [28] and the United
Nations Declaration on the Rights of Indigenous People
[29], and in recognition of the inequities for Māori
across most major health indicators [28]. We recognise
the direct significance of this project to Māori and
understand racism in its broader sense as underpinning
our colonial history with ongoing contemporary mani-
festations and effects [8]. As such, our work is informed
by critical approaches to health research that are expli-
citly concerned with understanding inequity and trans-
forming systems and structures to achieve the goal of
health equity. This includes decolonising and trans-
formative research principles [30] that influence our ap-
proach to the research question, data collection, analysis
and interpretation of data, and translation of research
findings. The team includes senior Māori researchers as
well as advisors with experience in Māori health re-
search and policy.

Methods
Aims and research questions
The overall aim is to examine the relationship between
reported experience of racism and a range of subsequent
health measures. The specific objectives are:

1. To determine whether experience of racism leads to
poorer mental health and/or physical health.

2. To determine the impact of racism on subsequent
use and experience of health services.

Study design
The proposed study uses a prospective cohort study
design. Respondents from the 2016/17 New Zealand
Health Survey [2, 18, 19] (NZHS) provide the source of
the follow-up cohort sample and the NZHS provides
baseline data. The follow-up survey will be conducted
between one and two years after respondents completed
the NZHS. Using the NZHS data as our sampling frame
provides access to exposure status (experience of ra-
cism), along with data on a substantial number of covar-
iates (including age, gender, and socioeconomic
variables) allowing us to select an appropriate study co-
hort for answering our research questions. Participant
follow-up will be conducted by a multi-modality survey
(mail, web and telephone modalities).

Setting
This study explores the impact of racism on health in the
general NZ adult population (which is the target popula-
tion of the NZHS that forms the baseline of the study).

Participants
Participants were selected from adult NZHS 2016/17 in-
terviewees (n = 13,573, aged 15+ at NZHS interview)
who consented to re-contact for future research within a
2 year re-contact window (92% of adult respondents).
The NZHS is a complex-sample design survey with an
80% response rate for adults [18] and oversampling of
Māori, Pacific, and Asian populations (who experience
higher levels of racism), which facilitates studying the
impact of racism on subsequent health status.

Table 1 Racism questions in the NZHS 2016/17 questionnaire [19]

Item # Racism question: Response options

1, 2 Have you ever been a victim of an ethnically motivated attack
(verbal or physical abuse to you or your property) in New Zealand?

Yes, within the past 12 months
Yes, more than 12 months ago
No
Don’t know
Refused
(n.b. items 1 and 2 are asked in a single question, but responses are
recorded separately. Items 3–5 also have a ‘not applicable’ option)
Respondents can record both recent (past 12 months) and historical
exposure (more than 12months ago)

3 Have you ever been treated unfairly (for example, kept waiting or
treated differently) by a health professional (that is, a doctor, nurse,
dentist etc) because of your ethnicity in New Zealand?

4 Have you ever been treated unfairly at work or been refused
a job because of your ethnicity in New Zealand?

5 Have you ever been treated unfairly when renting or buying
housing because of your ethnicity in New Zealand?
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Participants who had consented to re-contact (n =
12,530) also needed to have contact details recorded and
sufficient data on exposures/confounders to be included
in the sampling frame (n = 11,775, 93.9% of consenting
adults). All invited participants will be aged at least 16 at
the time of follow-up, as at least one year will have
passed since participation in the NZHS (where all partic-
ipants were aged at least 15).
Exposure to racism was determined from the five pre-

viously validated NZHS items [31] asked of all adult re-
spondents (see Table 1) about personal experience of
racism across five domains (verbal and physical attack;
unfair treatment in health, housing, or work). Response
options for each question cover recent exposure (within
the past 12 months), more historical exposure (> 12
months ago), or no exposure to racism.

Identification of exposed and unexposed individuals
Individuals were classified as exposed to racism if they
answered “yes” to any question in Table 1, in either

timeframe (recent or historical: referred to as “ever” ex-
posure). This allows for analysis restricted to the nested
subset of individuals reporting recent exposure to racism
(past 12 months) and those only reporting more histor-
ical exposure (> 12months ago). The unexposed group
comprised all individuals answering “No” to all five do-
mains of experience of racism. We selected all exposed
individuals for follow-up, along with a matched sample
of unexposed individuals. Individuals missing exposure
data were explicitly excluded.

Matching of exposed and unexposed individuals
To address potential confounding, we used propensity
score matching methods in our sampling stage to remove
the impact of major confounders (as measured in the
NZHS) of the causal association between experience of ra-
cism and health outcomes. Propensity score methods are
increasingly used in observational epidemiology as a ro-
bust method for dealing with confounding in the analysis
stage [32–36] and have more recently been considered as

Table 2 List of confounders and covariates used in propensity score processing

Variable Groups/levels Comments

VARIABLES INCLUDED IN FINAL PROPENSITY SCORE MODEL

Prioritised ethnicity Māori
Pacific
Asian
Other (Middle Eastern, Latin American,
African, and Other)
European/NZ European

Variable used to stratify groups prior to calculation
of propensity scores

Nativity Born in New Zealand
Born outside New Zealand

Age group Ten-year age bands (15–24, 25–34, 35–44,
45–54, 55–64, 65–74, 75+)

Treated as categorical variable

Gender Female
Male

NZDep2013 Quintile [54] Quintiles 1–5 Treated as categorical variable

Highest educational
qualification

Less than upper secondary
Upper secondary
Tertiary
Other

“Other” category included qualification responses that could
not be coded to an existing response category.

Employment status Currently working
Looking for work
Not in labour force
Not in labour force (aged 65+)
Other

“Not in labour force” group split into those below and above
retirement age (65+).
“Other” category included responses that could not be coded
to an existing response category.

VARIABLES CONSIDERED BUT NOT INCLUDED IN FINAL PROPENSITY SCORE MODEL

Baseline self-rated health Excellent/Very good/Good
Fair/Poor

Health measure: not included as analysis adjusts for baseline

Baseline mental distress (K10 scale) Continuous variable (score 0–40) Health measure: not included as analysis adjusts for baseline

Smoking status Current smoker (at least monthly)
Not current smoker

Health measure: not included (also substantial missing data)

Index of Multiple Deprivation
[55] (IMD)

Decile for total IMD score Overlap with NZDep quintile; did not improve balance

IMD [55] Employment Subscale Decile for employment measures in local area Overlap with NZDep quintile (individual level employment
also already included)
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a useful approach for secondary sampling of participants
from existing cohorts for subsequent follow up [37].
All exposed NZHS respondents will be invited into the

follow-up survey. To find matched unexposed individ-
uals, potential participants were stratified based on
self-reported ethnicity (Māori, Pacific, Asian, European
and Other; using prioritised ethnicity for individuals
identifying with more than one grouping) [38] and then
further matched for potential sociodemographic and so-
cioeconomic confounders using propensity score
methods [39, 40]. Stratification by ethnicity reflects the
differential prevalence of racism by ethnic group, and
furthermore allows ethnically-stratified estimates of the
impact of racism [22].
Propensity scores were modelled using logistic regres-

sion for “ever” exposure to racism based on major con-
founder variables of the association between racism and
poor health (Table 2), with modelling stratified by ethnic
group. Selection of appropriate confounders was based
on past work using cross-sectional analysis of the 2011/
12 NZHS (e.g. [21, 22]) and the wider literature that in-
formed the conceptual model for the project. Some add-
itional variables were considered for inclusion in the
matching process but were removed prior to finalisation
(details in Table 2).
Within each ethnic group stratum, exposed individuals

were matched with unexposed individuals (1:1 matching)
based on propensity scores to make these two groups
approximately exchangeable (confounders balanced be-
tween exposure groups). The matching process [41] used
nearest neighbour matching as implemented in MatchIt
[42] in R 3.4 (R Institute, Vienna, Austria). As the

propensity score modelling is blind to participants’ fu-
ture outcome status, the final propensity score models
were refined using just the baseline NZHS data to
achieve maximal balance of confounders between expos-
ure groups, without risking bias to the subsequent pri-
mary causal analyses [39]. Balance between groups was
then checked on all matching variables prior to finalisa-
tion of the sampling lists.

Questionnaire development
Development of the follow-up questionnaire was in-
formed by a literature review and a conceptual model
(Figs. 1 and 2) of the potential pathways from racism to
health outcomes (Fig. 1) and health service utilisation
(Fig. 2) [4, 10, 16, 43, 44]. The literature review focussed
on longitudinal studies of racism and health among ado-
lescents and adults that included health or health service
outcomes. The literature review covered longitudinal
studies post-dating the 2015 systematic review by
Paradies et al. [12], using similar search terms for papers
between 2013 and 2017 indexed in Medline and
PubMed databases, alongside additional studies from
systematic reviews [12, 16].
We used several criteria for considering and prioritis-

ing variables for the questionnaire. The conceptual
model also informed prioritisation of variables for the
questionnaire. For outcome measures, these included:
alignment with study aims and objectives; existing evi-
dence of a relationship between racism and outcome;
New Zealand evidence of ethnic inequities in outcome;
previous cross-sectional relationships between racism
and outcome in New Zealand data; availability of

Fig. 1 Potential pathways between racism and health outcomes. Direct pathway: Main arrow represents the direct biopsychosocial and trauma
pathways between experience of racial discrimination (Time 1) and negative health outcomes (Time 2) Indirect pathways: Racial discrimination
(Time 1) can impact negatively on health outcomes (Time 2) via healthcare pathways (e.g. less engagement, unmet need). Racial discrimination
(Time 1) can impact negatively on physical health outcomes (Time 2) via mental health pathways

Fig. 2 Potential pathways between racism and healthcare utilisation outcomes. Main pathway: Main arrow represents the pathway between
experience of racial discrimination (Time 1) and negative healthcare measures (Time 2), via negative perceptions and expectations of healthcare
(providers, organisations, systems) and future engagement. Secondary pathway: Racial discrimination (T1) can impact negatively on healthcare
(Time 2) via negative impacts on health increasing healthcare need
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baseline measures (for health outcomes); plausibility of
health effects manifesting within a 1–2 year follow-up
period; and data quality (e.g. validated measures, low
missing data, questions suitable for multimodal adminis-
tration). Mediators and confounders were considered for
variables not available in the baseline NZHS survey, as
was recent experience of racism (following the NZHS
interview) to provide additional measurement of expos-
ure to recent racism. A final consideration for prioritis-
ing items for inclusion was keeping the length of the
questionnaire short in order to maximise response rates
(while being able to fully address the study aims). The
questionnaire was extensively discussed by the research
team and reviewed by the study advisors prior to
finalisation.

Outcomes
Table 3 summarises the outcome measures by topic do-
main and original source (with references). The final
questionnaire content can be found in the
Additional file 1, and includes: health outcome measures
of mental and physical health (using SF12-v2 and K10
scales); health service measures (unmet need, satisfaction
with usual medical centre, experiences with general
practitioners); experience of racism in the last 12 months
(adapted from items in the NZHS); and variables re-
quired to restrict data (e.g. having a usual medical
centre, type of centre, having a General Practitioner
[GP] visit in the last 12 months) or potential confounder
and mediator variables not available at baseline (e.g.
number of GP visits).

Recruitment and data collection
Recruitment is currently underway. The sampling phase
provided a list of potential participants for invitation,
and recruitment for the follow-up survey uses the con-
tact details from the NZHS interview (physical address,
mobile/landline telephone, and email address if avail-
able). Recruitment will take place over three tranches to
(1) manage fieldwork capacity and (2) allow tracking of
response rates and adaptation of contact strategies if re-
cruitment is sub-optimal.
To maximise response rates, we chose to use a

multi-modal survey [45]. Participants are invited to re-
spond by a paper questionnaire included with the initial
invitation letter (questionnaire returned by pre-paid
post), by self-completed online questionnaire, or by
computer-assisted telephone interview (CATI, on mobile
or landline.) A pen is included in the study invitation to
improve initial engagement with the paper-based survey
[46]. Participants completing the survey are offered a
NZ$20 gift card to recognise their participation. The
contact information contains instructions for opting out
of the study.

Those participants not responding online or by post
receive a reminder postcard mailed out two weeks after
the initial letter, containing a link to the web survey and
a note that the participant will be contacted by tele-
phone in two weeks’ time.
Two weeks after the reminder postcard (four weeks

post-invitation) remaining non-respondents are con-
tacted using CATI processes. For those with mobile
phone numbers or email addresses, a text (SMS) or
email reminder is sent two days before the telephone
contact phase. Once contact is made by telephone, the
interviewer asks the participant to complete the survey
over the telephone at that time or organises a subse-
quent appointment (interview duration approximately
15 min). Interviewers make up to seven telephone con-
tact attempts for each participant, using all recorded
telephone numbers. Respondents who decline to
complete the full interview at telephone follow-up are
asked to consider answering two priority questions
(self-rated health and any unmet need for healthcare in
the last 12 months: questions 1 and 8 in Table 3 and
Additional file 1).
Past surveys conducted in NZ have frequently noted

lower response rates and hence under-representation of
Māori [47, 48]. Drawing on Kaupapa Māori research prin-
ciples, we are explicitly aiming for equitable response rates
of Māori to ensure maximum power for ethnically strati-
fied analysis. This involves providing culturally appropri-
ate invitations and interviewers for participants, and
actively monitoring response rates by ethnicity during data
collection to allow longer and more frequent follow-up of
Māori, Pacific and Asian participants if required [48, 49].
The use of a multi-modal survey is also expected to min-
imise recruitment problems inherent to any single modal-
ity (e.g. lower phone ownership or internet access in some
ethnic groups).
We have contracted an external research company to

co-ordinate recruitment and data collection fieldwork
under our supervision (covering all contact processes de-
scribed here), which follows recruitment and data man-
agement protocols set by our research team.

Statistical analysis
Propensity score methods for the sampling stage are de-
scribed above: this section focuses on causal analyses for
health outcomes in the achieved sample. The sampling
frame selects participants based on “ever” experience of
racism, which is our exposure definition.
All analyses will account for both the complex survey

sampling frame (weights, strata and clusters from the
NZHS) and the secondary sampling phase (selection
based on propensity scores). Complex survey data will
be handled using software to account for these designs
(e.g. survey package [50] in R); propensity scores will be
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handled in the main analysis by using inverse probability
of treatment weights (IPTW) combined with the sam-
pling weights [51].
Linear regression methods will be used to compare

change in continuous outcome measures (e.g. K10 score)
by estimating mean score at follow-up, adjusted for
baseline. Analysis of dichotomous categorical outcomes
(e.g. self-rated health) will use logistic regression
methods, again adjusted for baseline (for health out-
comes). We will conduct analyses stratified by ethnic
group to explore whether the impact of racism differs by
ethnic group. Models will adjust for confounders in-
cluded in creating the propensity scores (doubly-robust
estimation) to address residual confounding not fully
covered by the propensity score approach [52]. Analysis
for other outcomes will use similar methods.
As we hypothesise that some outcomes (e.g.

self-reported mental distress) will be more strongly in-
fluenced by recent experience of racism, we will also
examine our main outcomes restricted to those only
reporting historical (more than 12 months ago) or recent
(last 12 months) racism at baseline. These historical and
recent experience groups (and corresponding unexposed
individuals) form nested sub-groups of the total cohort,
and so analysis will follow the same framework outlined
above. Experience of racism in the last 12 months (mea-
sured at follow-up) will be examined in cross-sectional
analyses and in combination with baseline measures of
racism to create a measure to examine the cumulative
impact of racism on outcomes.

Sensitivity analyses
While the sampling invitation lists are based on matched
samples, we have no control about specific individuals
choosing to participate in the follow-up survey, and so
the original matching is unlikely to be maintained in the
achieved sample. We will conduct sensitivity analyses
using re-matched data (based on propensity scores for
those participating in follow-up) to allow for
re-calibration of exposed and unexposed groups in the
achieved sample.
To consider potential for bias due to non-response in

our follow-up sample, we will compare NZHS 2016/17
cross-sectional data for responders and non-responders
on baseline sociodemographic, socioeconomic, and base-
line health variables.

Sample size
Based on NZHS 2011/12 responses, we anticipated a
total pool of 2100 potential participants with “ever” ex-
perience of racism, with approximately 1100 expected to
be Māori/Pacific/Asian ethnicity, and 10,000 with no re-
port of racism (at least 2 unexposed per exposed individ-
ual in each ethnic group).
For the main analyses (based on “ever” experience of

racism) we assumed a conservative follow-up rate of
40%, giving a final sample size of at least 840 exposed in-
dividuals. This response rate includes re-contact and
agreement to participate, based on past experience
recruiting NZHS participants for other studies and the
relative length of the current survey questionnaire.

Table 3 Topics covered in questionnaire, with outcome variables

Topic Outcome variable (Q# in questionnaire) Notes Sources and references

Mental health Kessler 10 (K10) psychological distress
in last 4 weeks (Q9)
SF-12v2 Mental Health sub-scale (Q1–7)

SF-12v2 not included in Additional file 1
(copyrighted)

2016/17 NZHS [19, 56–58]

Physical health SF-12v2 Physical Health sub-scale(Q1–7) SF-12v2 not included in Additional file 1
(copyrighted)

2016/17 NZHS [19, 57, 58]

Self-rated health First item of SF-36/SF-12 (Q1) 2016/17 NZHS [19]

Unmet health care need Any unmet health care need (Q8)
Any unmet need for mental health,
including substance abuse (Q10)
Any unmet need for General Practitioner
(GP) visit (Q20, 21)

All cover last 12 months Australian GSS [59, 60]
2016/17 NZHS [19]
2011/12 NZHS [61]

Health care centre Has a usual health care centre (Q11)
Type of usual health care centre (Q12)
Satisfaction with usual medical centre (Q13)

Satisfaction asked for last 12 months
(if visited usual centre)

2016/17 NZHS [19]
2011/12 NZHS [61]

Health care experience Saw GP in last 12 months for own health (Q14)
Number of times saw GP last 12 months (Q15)
Experience with GP on last visit (Q16–19):
Explained conditions/treatment (Q16)
Involved patient in decisions (Q17)
Treated with respect & dignity (Q18)
Has confidence and trust in GP (Q19)

2016/17 NZHS [19]
2011/12 NZHS [61]

Recent experience
of racial discrimination

See NZHS questions in Table 1 (Q22–25) Adapted NZHS questions (Table 1)
for last 12 months

2016/17 NZHS [19]
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Initial projections (based on NZHS2011/12 data) indi-
cated sufficient numbers of unexposed individuals for
1:1 matching based on ethnicity and propensity scores.
This gives a feasible total sample size of n = 1680, pro-
viding substantial power for the K10 mental health out-
come (standard deviation = 6.5: > 95% power to detect
difference in change of 2 units of K10 between groups.)
For the second main health outcome (change in
self-rated health), this sample size will have > 85% power
for a difference between 8% of those exposed to racism
having worse self-reported health at follow-up (relative
to baseline) compared to 5% of unexposed individuals.
For analyses of effects stratified by ethnicity, we expect

> 95% power for Māori participants (n = 280 each ex-
posed and unexposed) for the K10 outcome (assump-
tions as above); change in self-rated health will have 80%
power for a difference between 12% of exposed individ-
uals having worse self-reported health at follow-up (rela-
tive to baseline) compared to 5% of unexposed
individuals. Stratified estimates for Pacific and Asian
groups will have poorer precision, but should still pro-
vide valid comparisons.

Ethical approval and consent to participate
The study involves recruiting participants who have
already completed the NZHS interview (including ques-
tions on racial discrimination) The NZHS as conducted
by the Ministry of Health has its own ethical approval
(MEC/10/10/103) and participants are only invited onto
the present study if they explicitly consented (at the time
of completing the NZHS) to re-contact for future health
research. The current study was reviewed and approved
by the University of Otago’s Human Ethics (Health)
Committee prior to commencement of fieldwork (refer-
ence: H17/094). Participants provided informed consent
to participate at the time of completing the follow-up
survey depending on response modality: implicitly
through completion and return of the paper survey
which stated “By completing this survey, you indicate
that you understand the research and are willing to par-
ticipate” (see Additional file 1: a separate written consent
document was not required by the ethics committee); in
the online survey by responding “yes” to a similarly
worded question that they understood the study and
agreed to take part (recorded as part of data collection,
and participation could not continue unless ticked), or
by verbal consent in a similar initial question in the tele-
phone interview (since written consent could not be col-
lected in this setting). These consent methods were
approved by the reviewing Ethics committee [53]. Ethical
approval for the study included using the same consent
processes for those participants aged 16 to 18 as for
older participants.

Discussion
This study will contribute robust evidence to the limited
national and international literature from prospective
studies on the causal links between experience of racism
and subsequent health. The use of the NZHS as the
baseline for the prospective study capitalises on the in-
clusion of racism questions in that survey to provide a
unique and important opportunity to build on and sub-
stantially strengthen the current evidence base for the
impact of racism on health using data spanning the en-
tire New Zealand adult population. In addition, our use
of propensity scores in the sampling phase is a novel ap-
proach to prospective recruitment of participants from
the NZHS. This approach should manage confounding
while reducing the need (and cost) of following up all
NZHS participants, without compromising the internal
validity of the results. The novel methods developed for
using the NZHS as the base for a prospective cohort
study will have wider application to other health priority
areas. One general limitation of this approach is that base-
line data (for both propensity score development and
baseline health measures) is limited to the data captured
in the existing larger survey. We anticipate that this study
will assist in prioritising racism as a health determinant
and inform the development of anti-racism interventions
in health service delivery and policy making.

Current stage of research
Funding for this project began October 1st 2017. The
first set of respondent invitations was mailed out on July
12th 2018; fieldwork for the final tranche of invitations
was underway at the time of submission and is expected
to be completed by 31 December 2018. Analysis and
reporting will take place in mid-to-late 2019.

Additional file

Additional file 1: Questionnaire used in follow-up survey. (PDF 919 kb)
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