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Abstract 

In Aotearoa New Zealand, socially constructed racial hierarchies privilege New Zealand 

(NZ) Europeans whilst positioning Māori as the marginalised and oppressed group. 

Consequently, Māori are subjected to greater racial discrimination and poorer health outcomes 

than any other ethnic or racial group in New Zealand. Less recognised is how individuals’ 

implicit racial biases can maintain or potentially exacerbate the health disparities between Māori 

and NZ Europeans. Internationally, there is growing evidence of implicit racial biases 

contributing to health care outcomes; however, there is scant research within New Zealand.  

 The primary aim of this study was to explore the level of implicit racial bias towards NZ 

Europeans and Māori amongst clinical students and healthcare workers in New Zealand. The 

study also aimed to determine how explicit (i.e., self-reported) racial bias compares with implicit 

(i.e., unconscious or automatic) racial bias. Furthermore, how implicit and explicit racial bias 

towards Māori and NZ Europeans varies by clinical programme type, training status and 

occupation were examined.  

 A web-based survey was conducted to explore implicit and explicit racial bias towards 

Māori and NZ Europeans. There were three sections to the web-based survey: 1) basic 

demographic information, 2) explicit racial bias questionnaire and 3) implicit racial bias task. 

The Go/No-go Association Task (GNAT) was utilised to measure implicit racial preference and 

implicit racial compliance in relation to NZ Europeans and Māori. The GNAT is a categorisation 

task measuring automatic associations which indexes implicit biases. New Zealand registered 

healthcare workers and clinical students from medicine, nursing, psychology, social work or a 
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relevant programme were invited to participate. A total of 143 participants (76 clinical students 

and 67 healthcare workers) completed the study.  

  Analyses revealed that clinical students and healthcare workers held a more implicit 

preference for NZ Europeans compared to Māori and an implicit bias for NZ Europeans as 

compliant and Māori as reluctant. For explicit racial bias, clinical students and healthcare 

workers both rated Māori and NZ Europeans as equal in preference. Both groups rated Māori as 

being higher in warmth, liking, sincerity and tolerance. Healthcare workers rated Māori to be 

more intelligent than NZ Europeans, while clinical students reported both as being equally 

intelligent. Māori and NZ Europeans were equal for competence, compliance and reliability in 

both clinical students and healthcare workers. For personal comfort, healthcare workers rated 

personal comfort higher for NZ Europeans than Māori, but clinical students found personal 

comfort to be equal. Clinical students rated NZ Europeans to be higher in motivation than Māori, 

while healthcare workers rated motivation as equal. Both groups rated confidence and personal 

competence higher for NZ Europeans than Māori. 

Clinical students and healthcare workers demonstrated a weak correlation between 

implicit and explicit racial preference variables towards Māori. Clinical students and healthcare 

workers also demonstrated a weak correlation between implicit and explicit racial preference 

variables towards NZ Europeans. Regarding the correlation between implicit and explicit racial 

compliance, both clinical students and healthcare workers demonstrated a weak correlation, 

which was revealed for bias towards both Māori and NZ Europeans. Medical students revealed a 

greater implicit bias for Māori as compliant than nursing students, whilst psychology students 

demonstrated greater implicit bias for Māori as reluctant compared to nursing students. Students' 

clinical training/placement status showed no significant differences (pretrained vs. 
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training/completed). When compared by occupation, healthcare workers implicitly associated all 

comparisons of NZ Europeans and Māori with compliance and reluctance attributes more 

quickly than clinical students, but implicit preference did not vary by occupation. 

 This is the first study in New Zealand to examine the level of implicit racial bias in both 

clinical students and healthcare workers. The main findings revealed that clinical students and 

healthcare workers both hold more positive implicit biases towards NZ Europeans than Māori, 

yet they explicitly report as having equal preference towards NZ Europeans and Māori. Further 

research is necessary to determine whether having implicit racial biases will translate into real-

life behaviour.  
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Glossary of Terms Relating to Race 

Where possible, this thesis has attempted to be consistent with terms related to race 

throughout the chapters. However, when discussing published studies, the terminology of the 

studies has been kept consistent with that of the original studies.  

 

African American Individuals with African ancestral origin but identifies as 

African Americans. These people can identify as African 

American but not Black or can identify as both.  

Asian American  Americans of Asian ancestry 

Black Black or brown skin individuals; the overarching term for 

capturing all Black communities across countries. Within the 

US, these people are known as Black Americans.  

Caucasian Americans  Individuals with European ancestral origin but identifies as 

European Americans. Also known as White Americans. 

Hispanic Spanish-speaking Latin Americans  

Māori The people (tangata whenua) of Aoteaora (New Zealand) 

New Zealand European The majority population of Aotearoa comprising of people 

with largely European ancestry 

Pacific People  Pacific people are those from the Pacific Islands – also 

referred to as Pacific Islanders, Pasifika, Pacificer or Pasefika 

Pākehā Non-Māori  

White Individuals with European origin 



  

 

 

1 

Chapter One: Racism in New Zealand 

In New Zealand, decades of disparities have existed and continue to exist between Māori 

(indigenous peoples of New Zealand) and Pākehā (non-Māori) in almost all measurable health 

indicators (Ajwani et al., 2003; Huria et al., 2014; Robson & Harris, 2007). The profound effects 

of racism have led to intergenerational trauma for Māori, positioning Māori as the disadvantaged 

ethnic group in a nation that Māori once dominated. Racism is one of the less-recognised 

determinants of contemporary health outcomes (R. Harris et al., 2006a). Minority groups 

subjected to racism and discrimination exhibit markedly poorer health outcomes whilst 

privileging the dominant group (known as social privilege; Borell et al., 2018). The purpose of 

this chapter is to provide an overview of how the trauma from colonisation and racism has 

impacted Māori and led to poorer health outcomes over generations. This chapter will focus on 

racism experienced by Māori in comparison to Pākehā. As there are subtle differences in race-

related terms, the terms used in this thesis have been kept consistent with the original study that 

those findings are drawn from (e.g., Black vs. African Americans; see glossary of terms relating 

to race). 

1.1 Defining, Theorising and Conceptualising Racism 

 Racism and social privilege (known henceforth as privilege) go hand-in-hand; whenever 

a social/ethnic group is privileged, there will always be a group subjected to racism and 

discrimination (Borell et al., 2018). Racism is defined as a “global hierarchy of human 

superiority and inferiority, politically, culturally and economically produced and reproduced for 

centuries by the institutions of the capitalist/patriarchal western-centric/Christian-centric 
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modern/colonial world-system” (Grosfoguel, 2011, 2013, as cited in Grosfoguel et al., 2015, p. 

636). Racism is deeply-rooted in societies, persistent and operates at multiple levels (C. P. Jones, 

2000).  As a result, racism is a systemic issue that forces the continuation of intergenerational 

trauma (Paradies, 2016) and perpetuates health inequities (R. Harris et al., 2015). Recognising 

the impact of racism across all areas of life and the need to address this, academic racism 

literature had increased exponentially in the last two decades; a literature search in 2021 resulted 

in over 8,000 racism-related studies, compared to only 248 studies that were published by 1990.  

1.1.1 Multi-level Framework of Racism 

Racism operates in three distinct levels: institutional/systemic, interpersonal, and 

internalised racism (C. P. Jones, 2000). At the micro-level, racism manifests in the personal 

thoughts, views and perceptions held by a person (internalised level) and in the interactions 

between people (interpersonal level). Interpersonal racism is the most overt form of racism, as 

this is the implicit and explicit form of racism that occurs between people, commonly referred to 

as prejudice and discrimination (C. P. Jones, 2000). When members of stigmatised groups accept 

such negative racial discourses, behavioural acts and beliefs directed towards their group, 

another level of racism concurrently operates called internalised racism. Macro-level racism, 

whereby the societal systems and institutions are constantly reproducing unfair distribution of 

resources and opportunities that favour the privileged group, is referred to as institutionalised 

racism. C. P. Jones (2000) emphasised the significance of institutionalised racism in playing a 

crucial role in perpetuation of racism at the micro level. Therefore, institutionalised racism must 

be targeted and eliminated to have impact on internalised and interpersonal racism.  

Institutionalised manifestations of racism have been exemplified in many ways. For 
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instance, the recent Black Lives Matter movement stemming from police brutality and racially-

motivated violence and death brought to the forefront the existence of institutional racism in the 

justice system (Chapple et al., 2014). In New Zealand, the recent New Zealand Crime and 

Victims survey revealed that over a 12-month period, more Māori were victims of a crime (38%) 

compared to other ethnic groups (general population 30%). Furthermore, being Māori and living 

in more deprived areas were two of the many factors that contributed to increased likelihood of 

victimisation (Ministry of Justice, 2021). In the education sector, education attainment has been 

slowly improving; however, a prominent gap still exists for Māori and Pacific ethnic groups 

compared to the population (Education Counts, 2021). In health, the Ministry of Health (MOH) 

reported that Māori adults were three times more likely than non-Māori adults to have 

experienced unfair treatment based on ethnicity in either healthcare, work or housing (MOH, 

2015). It is important to note that these various systems are set in place in such a way that they 

reinforce each other mutually, and therefore, function to perpetuate or exacerbate racism-related 

outcomes. 

1.1.2 Main Conceptual Frameworks of Racism 

Many scholars have proposed theoretical and conceptual frameworks for racism. This 

section will discuss two of the most well-known frameworks to explain racial determinants of 

health; the William and Mohammed model of racism and health (D. R. Williams & Mohammed, 

2013) and the ecosocial theory of racism (Krieger, 1999, 2014). 

The William and Mohammed model of racism and health is a conceptual model which 

depicts the pathway from root causes of racism to contemporary health outcomes (D. R. 

Williams & Mohammed, 2013; see Figure 1). The model posits that social status indicators such 
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as race, socioeconomic status (SES), and demographic variables (gender, age, marital status, etc.) 

are underpinned by basic causes. Basic causes are defined as impact from either racism, societal 

institutions (political, legal, economic and cultural) or biological and environmental factors. An 

individual’s social status leads to the manifestation of surface causes. Surface causes are 

perceivable consequences of basic causes – for example, individuals will gain differential access 

to resources, socioeconomic opportunities, distinct cultural transmissions, knowledge and 

exposure to unique stressors. In turn, each individual experiences unique behavioural, 

psychological, physiological responses, and collective and individual resilience, which can 

affect health outcomes in various ways. Furthermore, this model encompasses the 

biopsychosocial model of racism, where racism is viewed as a stressor that is mediated or 

moderated by a range of adaptive or maladaptive coping mechanisms. This further leads to 

psychological and physiological responses that impact or mitigates health and wellbeing (Clark 

et al., 1999; Paradies, 2006).   
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Note. The William and Mohammed model of racism and health highlights racism as one of the 

fundamental causes of contemporary health outcomes. Reproduced from “Racism and Health I: 

Pathways and Scientific Evidence”, by D. R. Williams and S. A. Mohammed, 2013, American 

Behavioural Scientist, 57(8), p. 1157 (https://doi.org/10.1177/0002764213487340) . Copyright 

2013 by SAGE Publications.  

 

Another well-known framework is Krieger’s ecosocial theory which attempts to highlight 

the multiple levels, pathways and power relations that impact health and wellbeing over the 

Figure 1  

The William and Mohammed Model: Pathway from Racism to Health Outcomes 
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course of one’s life (Krieger, 1999, 2011, 2014; see Figure 2). The five main constructs of the 

ecosocial theory are: embodiment; pathways of embodiment; cumulative interplay of exposure, 

susceptibility and resistance; and accountability and agency. Embodiment refers to incorporating 

the biological, environmental and social world into one’s physical form, and therefore the 

individual can experience the various pathways of embodiment across domains, levels and life 

course. The cumulative interplay implies how individuals can be exposed, susceptible and 

resistant to unique factors depending on their historical context and life course, and this 

translates to one’s socioeconomic position in the society. Accountability and agency consider the 

institutions that play a role in maintaining or exacerbating the inequities in health. Hence, each 

major level (individual, household, group, regional, national and global) operates via a unique 

mechanism to impact overall health and wellbeing. An advantage of this framework, as opposed 

to the Williams and Mohammed’s model of racism and health, is that Krieger’s ecosocial theory 

explicitly recognises the historical context as a potential factor impacting contemporary health 

outcomes. Furthermore, the model considers the complex and cumulative interplay from micro- 

(i.e., allosteric responses in the body) to macro-level factors (i.e., societal impacts) by which they 

lead to health outcomes.  
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Note. The ecosocial theory model demonstrates the various pathways leading to disease 

distribution considering the biological, societal, ecological and historical factors. Reproduced 

from “Discrimination and Health Inequities”, by N. Krieger, 2014, International Journal of 

Health Services, 44(4), p. 657 (https://doi.org/10.2190/HS.44.4.b). Copyright 2014 by Baywood 

Publishing Co., Inc. 

1.1.3 Limitations of the Structural Health Models  

Both models discussed above are multi-faceted and thus offer good generalisability, 

however, limitations also exist when considering their relevance in New Zealand. First, both 

models assume that the relationships between racism and health outcomes flow in a 

Figure 2  

Ecosocial Theory of Racism and Health: The Core Constructs and Pathways of Embodiment 

https://doi.org/10.2190/HS.44.4.b


  

 

 

8 

unidirectional manner from basic causes of racism to health outcomes. This is oversimplified, 

and the pathways should be multidirectional to account for the complex nature of racism and 

health. Although, it is worth noting that the ecosocial theory of racism and health acknowledges 

some bidirectional influences of pathways. Furthermore, as both are international models of 

racism and health, the models were built within a predominant or western worldview. As a 

consequence, colonisation is not recognised as a cause of contemporary racism and disparate 

health outcomes. These limitations should be considered when utilising the structural health 

models for future research with Māori.  

1.2 Brief History of Māori Colonisation in Aotearoa 

To understand the context around the macro and micro impacts of racism for Māori, it is 

important to understand the history of European colonisation of Aotearoa. This will be discussed 

in this section and then linked to racism in subsequent sections of the chapter. When discussing 

historical events, New Zealand will be referred to as Aotearoa and NZ Europeans as Pākehā as 

these were the terms widely used by Māori at the time; other sections of this thesis have 

consistently used the former terms (see glossary of terms relating to race).  

Te Tiriti O Waitangi (The Treaty of Waitangi) was signed in 1840, five years after the 

signing of the initial founding document, He Whakaputanga (The Declaration of Independence) 

in 1935. He Whakaputanga recognised and acknowledged Māori sovereignty and was the basis 

for the Te Tiriti O Waitangi. The signing of Te Tiriti O Waitangi involved over 500 rangatira 

(chiefs), formally recognising a relationship of mutual benefit between rangatira and the British 

Crown (State Services Commission, 2005). Despite the positive intentions of Māori to achieve 

friendship and peace between the two sovereign nations, the conceptualisation and understanding 
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of the principles of Te Tiriti o Waitangi was problematic. The treaty had been drafted in two 

languages: Te Reo Māori (this version will be referred to henceforth as Te Tiriti) and English 

(this version will be referred to henceforth as the Treaty) and the English terms used in the 

Treaty were not an accurate translation of the Te Reo Māori kupu (words/terms) used in Te 

Tiriti. Therefore, Māori agreed to different terms to what the Crown believed they had agreed to.  

Most of the contemporary debate revolves around the differences between Article One 

and Two of the Treaty and Te Tiriti. The first article of Te Tiriti clearly stated that the Rangatira 

(chiefs) gave the Crown te kāwanatanga katoa, meaning governorship over Māori whenua (land). 

The English text stated that the Māori gave “all the rights and powers of sovereignty” to the 

Crown (State Services Commission, 2005, p. 6). In other words, from the understanding of the 

Crown, Māori would stop exercising their rangatiratanga (chieftainship, autonomy and authority) 

and cede sovereignty to the Crown. The problem was that the transliteration of governorship in 

the Māori text was not equivalent to the English text, which had used the word sovereignty 

(Ministry of Justice, 2016; State Services Commission, 2005). It is essential to realise that Māori 

had signed the Māori text of the Treaty but not the English text. The intention of the Treaty was 

for the Crown to govern New Zealand citizens whilst Māori kept complete control over their 

lands and possessions (State Services Commission, 2005). Māori had already affirmed in He 

Whakaputanga that all sovereign power and authority would go to the hereditary chiefs and head 

of tribes and was declared only five years before the signing of Te Tiriti (Ministry for Culture 

and Heritage, 2021). Agreeing to the English text was unimaginable and impossible for Māori, 

and there was no reason for Māori to want to cede sovereignty.  

Another critical difference is presented in Article Two of the treaties. Article Two in Te 

Tiriti stated that Māori will be guaranteed tino rangatiratanga (autonomy/self-determination) 
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over all their possessions and that the Crown will have the right to purchase land that Māori had 

agreed to sell (Ministry of Justice, 2016; State Services Commission, 2005). However, the 

English text had stated that the Crown had exclusive rights of pre-emption in land sales, meaning 

that the Crown was given priority over individuals for all land purchases (Daamen, 1998). The 

distinction is that Article Two of the Māori text was about status and authority, whilst the 

English text was about property and land ownership (State Services Commission, 2005). In fact 

at the time, there was no such thing as absolute land ownership (McAloon, 2008) and Māori 

were kaitiaki (caretakers/guardians) of the land. The third article allowed for Māori to be entitled 

to the rights and privileges and protection of British subjects, which had been considered a fair 

translation (State Services Commission, 2005). Given these discrepancies in meanings between 

the Te Tiriti and the Treaty, the Treaty principles were not agreed upon between Māori and the 

Crown (Ross, 1972). 

The Waitangi Tribunal was established later in 1975 for the permanent commission of 

inquiry for Crown actions that breached the Treaty (State Services Commission, 2005). At 

present, although the government has recognised the historical impacts, Māori land continues to 

remain in the hands of Pākehā, and profound disparities remain between Māori and Pākehā. 

1.2.1 Early Colonial Process: the Māori Population and Land Confiscation 

The initial contact and arrival of Pākehā has been regarded as a devastating historical 

event, causing fatal and irreversible impacts for Māori that exist to this day. Pākehā settlement 

occurred from 1792 onwards with the aim of obtaining the abundant natural resources of 

Aotearoa. Pre-European contact, Māori were largely free of communicable diseases which made 

Māori more susceptible to the illnesses that Pākehā brought and already had immunity for 
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(Pearce, 1968). Furthermore, high susceptibility to these diseases led to an overwhelmingly low 

life expectancy in the early years of colonisation (Coleman et al., 2006). As a result, the Māori 

population rapidly declined from 100,000 at the time of James Cook’s arrival in 1769 to 

approximately 60,000 in 1858 (Pool & Kukutai, 2011).  

There were long periods of despair due to the surge in population of Pākehā colonists and 

wars, and the efforts to resolve land disputes and Treaty grievances led to increased conflict. The 

course of land alienation meant that Māori lost 65% of their land ownership by 1860. It is 

important to note that land for Māori was the source of economic activity and wealth in the early 

times (Coleman et al., 2006) and was, and still is, a key part of Māori wellbeing and health 

(Mark & Lyons, 2010). As Māori fought for their land and resisted land sales, the Māori King 

(Kingitanga) movement was developed to establish a Māori monarch for uniting tribes and 

protecting land ownership. The British government interpreted the establishment of a monarch of 

similar status to the Crown as a challenge to supreme authority, leading to the Waikato war in 

1863 and over 1.2 million acres of land being confiscated (Neville, 2001). By 1896, the 

population estimates of Māori had fallen to around 42,000 as many Māori died from diseases 

Pākehā had brought into Aotearoa (Pool & Kukutai, 2011). Later in 1965, the passing of the 

Native Land Act triggered more Māori land wars, which led to greater confiscation of land. 

Furthermore, the Native Land Court was put in place to individualise Māori land tenure, leading 

to detribalisation of Māori society. Consequently, Māori were “pepper-potted” into Pākehā 

neighbourhoods, forcing Māori into Pākehā society, and the continuation of Māori depopulation 

through forced acculturation (Sorrenson, 1956).  

After generations of unjust and unfair land confiscation, Māori now own only 5.6% of 

New Zealand’s total land area (Forster, 2014). The loss of land left Māori marginalised, 
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deprived, and oppressed in their homeland and they were subjected to racism and discrimination. 

Colonisation deeply wounded Māori and entrenched Pākehā privilege into social systems 

including healthcare (Cormack, Stanley, et al., 2018). To this day, Māori are poorly and 

disproportionately represented in most indices of health and wellbeing (MOH, 2019). 

1.2.2 Historical Trauma in Aotearoa 

Many refer to colonisation as a historical event without considering the ongoing, 

pervasive impact that colonisation has created (Axelsson et al., 2016; Paradies, 2016). P. Reid 

and Robson (2007) argue that “unless we recognise colonisation as a deliberate and continuous 

process it is easy to assume that colonising events are accidental, inevitable and over” (p. 4). The 

literature refers to this ongoing impact as historical trauma, a term coined by Brave Heart and 

colleagues from their research on holocaust survivors (Brave Heart & DeBruyn, 1998; Evans-

Campbell, 2008). Historical trauma has been conceptualised as “a collective complex trauma 

inflicted on a group of people who share a specific group identity or affiliation – ethnicity, 

nationality and religious affiliation” (Evans-Campbell, 2008, p. 320). Historical trauma has only 

recently been associated with indigenous peoples and the impact of colonisation (Borell et al., 

2018).  

Historical trauma is partially related to the concept of post-traumatic stress disorder 

(PTSD; Evans-Campbell, 2008; J. Reid et al., 2014). However, the definition goes beyond the 

current descriptions of PTSD and is understood as a cumulative impact from a collective 

historical event passed down to subsequent generations (Brave Heart, 2000; Pihama et al., 2014; 

J. Reid et al., 2014; Wirihana & Smith, 2014). A significant limitation is that the current 

description and diagnostic criteria for PTSD in terms of historical trauma is that it does not 
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consider (1) intergenerational trauma and oppression; (2) the complexity of responses from 

multiple stressors taking part; (3) the numerous levels that trauma can affect, which is more than 

simply at an individual-level; (4) how historical trauma interacts with contemporary trauma; and 

(5) which factors have buffering effects on historical trauma (Evans-Campbell, 2008; Pihama et 

al., 2014). Such limitations stem from viewing trauma through a western lens, where trauma is 

framed as a “dysfunction” of the individual (J. Reid et al., 2014; Taylor-Moore, 2009), and often 

from a discrete episode or event. Contemporary indigenous populations experience the impacts 

of colonisation and cataclysmic historical events in more of an indirect, continuous and subtle 

form (Evans-Campbell, 2008) and through a collective impact rather than an individual focus. 

There is now emerging evidence that historical trauma is associated with many health outcomes 

such as depression, anxiety, psychological distress, guilt, self-destructive behaviour, substance-

use and unresolved grief (e.g., Baxter et al., 2006; John-Henderson & Ginty, 2020; Signal et al., 

2017; Skewes & Blume, 2019).  

Considering the New Zealand context, J. Reid et al. (2014) proposed an adapted 

framework of the multi-level historical trauma framework, initially developed by Sotero (2006; 

see Figure 3). The adapted framework is Māori-specific and thus recognises the impact of 

European colonisation in forming  contemporary health outcomes. There are three stages to the 

framework; the first stage is the initial mass trauma events. The trauma of European colonisation 

has been regarded as the forced subjugation of a population leading to segregation and/or 

displacement; physical and psychological violence; mass economic destruction; and cultural 

dispossessions; leading to mass trauma experience that is transmitted to subsequent generations 

(intergenerational/historical trauma; J. Reid et al., 2014; Sotero, 2006). J. Reid et al. (2014) noted 

that “loss of land is only implicit in these four elements, despite it being perhaps the most 
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fundamental of all of the elements of subjugation” (p. 521). As stated above, land itself was the 

source of economic activity and wealth for Māori (Coleman et al., 2005) as well as key in 

wellbeing (Mark & Lyons, 2010). Therefore, Māori have a unique intrinsic connection with the 

environment (Mark & Lyons, 2010), identifying themselves as tangata whenua (people of the 

land; Lockhart et al., 2019). More details on the mass trauma experience of Māori has been 

discussed in the above section (see 1.2.4 Early Colonial Process and the Māori Population).  

 

Note. The Historical Trauma Framework depicts how the experience of trauma from primary 

generations are passed onto subsequent generations, leading to an intergenerational impact. The 

Figure 3  

The Multi-level Historical Trauma Framework – Mass Trauma Experience of Primary 

Generations and the Intergenerational Impact  
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response from the trauma and various modes of intergenerational transmission cause or 

exacerbate health disparities and inequities. From “A Conceptual Model of Historical Trauma: 

Implications for Public Health Practice and Research”, by M. Sotero, 2006, Journal of Health 

Disparities Research and Practice, 1(1), p. 98 (https://ssrn.com/abstract=1350062). Copyright 

2006 by Center for Health Disparities Research. Reproduced with permission.  

 

J. Reid et al. (2014) refer to the second stage of the framework as the first generation’s 

trauma responses. The initial mass trauma activates psychological, physical and social responses 

that are harmful to Māori health. The conceptual model of developmental trajectories of early 

life stress outlines how early life stressors can translate to disparate health and developmental 

outcomes through dysregulation of allosteric processes such as the neuroendocrine stress 

responsiveness, the immune system, brain development, epigenetic programming, sleep and 

circadian rhythm, metabolism and redox state (Agorastos et al., 2019; see Figure 4). This all 

leads to increased susceptibility to diseases, which is passed on to subsequent generations 

(Agorastos et al., 2019); this is the third stage of the historical trauma framework (J. Reid et al., 

2014). Alternatively, protective factors can buffer the impact of trauma, therefore blocking the 

cascading effect that leads to health disparities. 

1.2.3 Protective Factors for Māori 

Emerging evidence has been found that ethnic density (the proportion of ethnic minority 

residents in an area) can become a protective factor when it comes to health outcomes. A 

systematic review of studies in the United States (US) and the United Kingdom (UK) have 

demonstrated minority groups residing in areas with greater ethnic density have better physical 

https://ssrn.com/abstract=1350062


  

 

 

16 

health, improved health behaviours and lower mortality (Bécares et al., 2012; Das-Munshi et al., 

2019). Similarly, ethnic density has been associated with a reduction in  psychotic-like 

experiences (Anglin et al., 2020) and cardiovascular disease (CVD) mortality (Rodriguez et al., 

2018); and with some mixed findings for cancer-related outcomes (Fang & Tseng, 2018).  

 

Note. The developmental trajectories of early life stress model illustrates the neurobiological 

mechanism of how early life stressors can lead to disparate health and developmental outcomes. 

Figure 4  

The Conceptual Model of Developmental Trajectories of Early Life Stress 
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There is intergenerational transmission of disparate outcomes causing a vicious cycle to occur.  

Reproduced from “Developmental Trajectories of Early Life Stress and Trauma: A Narrative 

Review on Neurobiological Aspects Beyond Stress System Dysregulation”, by A. Agorastos, P. 

Pervanidou, G. P. Chrousos, and D. G. Baker, 2019, Frontiers in Psychiatry, 10(118), p. 11 

(https://doi.org/10.3389/fpsyt.2019.00118). CC BY 4.0.  

 

Despite the growing body of international literature, studies have largely been conducted 

in the US and the UK with few studies conducted in other countries. Bécares et al. (2013) 

conducted a study in New Zealand examining in impact of ethnic density for Māori. As with 

previous findings, greater ethnic density was associated with a reduced odds of reporting overall 

poor self-rated health, doctor-diagnosed common mental disorders, psychological distress and 

experience of racial discrimination. In other words, ethnic density was found to be a protective 

factor for Māori. However, further analyses revealed that social deprivation overshadowed the 

protective effects of increased ethnic density on health and racial discrimination, implying that 

social deprivation was a large contributor to experiencing race and health discrimination. The 

authors emphasised the need for the current socio-political context to be considered in the 

interpretation of ethnic densities, as it is the systems and racist practices that maintain or 

exacerbate deprivation amongst Māori (Bécares et al., 2013).  

If greater ethnic density acts as a protective factor, it is worth exploring if whether 

connection with culture can act as a cure or can moderate contemporary health outcomes. A 

group of researchers in New Zealand proposed the efficacy-distress buffering model, positing 

that greater culture efficacy can buffer psychological distress (Muriwai et al., 2015). The authors 

defined cultural efficacy as the “protective function of enculturation” (Muriwai et al., 2015, p. 

https://doi.org/10.3389/fpsyt.2019.00118
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14). The findings confirmed that greater cultural efficacy was associated with lower 

psychological distress in both sole-identifying Māori (i.e., Māori only) and mixed Māori-

Europeans. Additionally, the change in psychological distress between low versus high cultural 

efficacy was greater for sole-identifying Māori than mixed Māori-Europeans, signifying a greater 

protective effect against psychological distress for sole-identifying Māori (Muriwai et al., 2015).  

A follow-up study found an indirect relationship between greater cultural efficacy and 

lower self-esteem, which was partially mediated by rumination. Rumination is a psychological 

process where people experience excessive reoccurring thoughts and emotions that are generally 

negative (Nolen-Hoeksema et al., 2008). Those with greater cultural efficacy tended to engage in 

less rumination, and less rumination resulted in greater self-esteem (Matika et al., 2017). A more 

recent study examined cultural embeddedness and adaptive coping and wellbeing among Māori 

adolescents (Fox et al., 2018). The researchers demonstrated cultural embeddedness and cultural 

efficacy as being similar constructs. Consistent with previous findings, cultural 

embeddedness/efficacy indirectly improved wellbeing through adaptive coping mechanisms (Fox 

et al., 2018).  Taken together, the evidence suggests that with greater cultural efficacy, the 

negative health impacts from racial discrimination can be buffered (Muriwai et al., 2015; A. D. 

Williams et al., 2018).   

1.3 Māori Statistics, Disparities and Inequities 

The Māori population of New Zealand is estimated to be approximately 16.7% of the 

total population and is predicted to increase by a further 16% by 2030 (MOH, 2019).  It is worth 

noting that the 2018 census where these figures were drawn from was the first online-based 

survey and thus may have potentially underrepresented Māori, given that a large proportion of 
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Māori reside in more deprived areas and are more likely to lack internet access required to 

complete the online census (Kukutai & Cormack, 2018).  

1.3.1 General Health Trends 

Māori health disparities are exemplified across almost all health indicators (John et al., 

2014) including CVD (W. M. Williams, 2017), cancer (Haynes et al., 2008; Lawrenson et al., 

2016; Matti et al., 2021; Seneviratne et al., 2015; Tin Tin et al., 2018), physical injuries (Feigin 

et al., 2013; Kandelaki et al., 2021; Mitchell et al., 2020; Wyeth et al., 2019), diabetes mellitus 

(Atlantis et al., 2017; Hill et al., 2017; Huria et al., 2018; Pendharkar et al., 2017; Simmons et al., 

2017; Walker et al., 2019), poor mental health (Cormack, Stanley, et al., 2018; R. Cunningham 

et al., 2020; R. Harris et al., 2012; R. Harris, Stanley, et al., 2018; Russell, 2018; Signal et al., 

2017), general disease biomarkers (Cervantes et al., 2018) and many other indicators of health 

(see MOH, 2019, for full review).  

The most recent Wai 2575 Māori Health Trends Report outlined the trends of Māori 

health relative to non-Māori populations from 1990 to 2015 (MOH, 2019). Over the years, Māori 

have shown improvements in some areas of health, therefore potentially reducing some health 

inequities between Māori and non-Māori. The most significant and highlighted improvements in 

Māori health compared to non-Māori were noted to be reduced disparities in lung cancer 

registrations and mortality; improved birthweight rates; decreased infant and child mortality; and 

decreased tuberculosis disease rates. The life expectancy disparity between Māori and non-Māori 

has also persistently shown slight decreases over the years. Compared to 1995-1997 life 

expectancy gap of 9.1 years, the 2012-2014 data showed a narrowed gap of 7.1 years between 

Māori and non-Māori. Despite the positive signs of reduction in health inequalities, there were 
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certain areas where non-Māori showed greater improvement than Māori and disparities continue 

to exist. These particular disparities existed for smoking; hospitalisation and mortality for adults; 

assault and homicide; and asthma hospitalisation.  

Some of the changes in Māori health outcomes may be attributed to the risk and 

protective factors that Māori engage in. As stated in the Wai 2575 Māori Health Trends Report 

(MOH, 2019), there were disparities in tobacco smoking, alcohol use and drug use between 

Māori and non-Māori. Although Māori still has a higher prevalence of smoking than non-Māori, 

smoking rates in Māori rangatahi (youth) and adults have decreased over time. Despite this, 

smoking rates for Māori female adults and youth are pronounced compared to non-Māori. As 

with alcohol and drug use, Māori were more likely to engage in harmful drinking behaviour, and 

cannabis use was two times more likely for Māori than non-Māori. Protective factors such as 

good nutritional intake, maintaining healthy body size and engaging in physical activity were 

less likely to be reported by Māori. In particular, Māori were less likely to meet the nutritional 

food serving recommendations than non-Māori, and Māori children and adults were more likely 

to be overweight. In fact, the prevalence of obesity has increased over time and remains 

significantly higher for Māori than non-Māori. As mentioned in the earlier section, Māori show 

the poorest health in all possible quantifiable health variable (MOH, 2019; Robson & Harris, 

2007), and it is important to recognise that the disparities are an impact of colonisation that is 

persisting the generations of poor health and wellbeing (Moewaka Barnes & McCreanor, 2019; 

J. Reid et al., 2014; Robson & Harris, 2007).   

1.3.2 Socioeconomic Determinants of Health  

New Zealand Deprivation (NZDep) is a national area-based measure that divides the 
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country into mesh blocks and assigns a decile number (1 – least deprived to 10 – most deprived) 

according to nine deprivation variables from four censuses (Atkinson et al., 2014; Salmond et al., 

2012). Consistent with the previous deprivation data collected in 2006, the NZDep 2013 data 

showed that non-Māori had the highest proportion (12%) residing in least deprived areas (decile 

1), whereas Māori had the lowest proportion residing in decile 1 areas (4%). In contrast, Māori 

had the highest proportion residing in most deprived areas (decile 10), with 24% of Māori were 

living in most deprived areas compared to only 7% of non-Māori (MOH, 2015, 2019; A. D. 

Williams et al., 2018). 

Māori are shown to be disadvantaged in all socioeconomic indicators. Māori had lower 

rates of attaining a National Certificate of Educational Achievement qualification of level 2 or 

higher; were more likely to be unemployed; more likely to have a total personal income of less 

than $10,000; and were more likely to receive income support (MOH, 2015, 2019). Furthermore, 

Māori were more likely to be living in households without any communication devices; were less 

likely to have access to a motor vehicle; were more likely to live in rented accommodation with 

crowded households; and were less likely to have access to internet (MOH, 2015, 2019). 

1.4 Stereotype Content Model 

To understand contemporary racism-mediated health outcomes, the stereotype content 

model (SCM) must be considered (Fiske et al., 1999, 2002). The authors argue that all 

individuals or in-group members evaluate other social groups (out-groups) based on two 

dimensions; how warm and how competent the group is perceived as. The model posits that an 

out-group’s warmth is determined by the out-group’s intentions to facilitate/support or to harm. 

Outsiders who can carry out the perceived intention to support or harm are regarded as 
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competent (Cuddy et al., 2007). Moreover, out-group members’ social status and 

competitiveness play a significant role in refining each quadrant, as both are strong predictors of 

warmth and competence (Fiske et al., 1999, 2002; A. M. T. Russell & Fiske, 2008). Evidence 

suggests social groups of higher status are stereotyped as having greater competence and warmth 

(Fiske et al., 1999, 2002; A. M. T. Russell & Fiske, 2008). 

Following the preliminary study, the SCM has been further developed to encompass 

intergroup affect (admiration, contempt, envy and pity) and behavioural acts (passive-active, 

facilitation-harm) to further define stereotype contents; the Behaviours from Intergroup Affect 

and Stereotypes (BIAS) map sought to elucidate such relationships. To simplify, the model has 

four main quadrants that represent unique combinations of the warmth and competence 

dimensions; high-low warmth and high-low competence (see Figure 5). 

High Warmth-High Competence. High on both dimensions can only be ascribed to 

members of a social group that can be admired (Cuddy et al., 2007; Fiske et al., 2002). Findings 

from SCM research have classified in-group members as having high warmth and competence 

(Fiske et al., 2002). Admiration is associated with an increase in active and passive facilitation, 

where such behavioural acts involve helping and associating with a particular social group, 

respectively (Cuddy et al., 2007; Fiske et al., 2002). Generally, members of this group are 

perceived as being cooperative and having high status. For example, ingroup members, friends 

and allies fall into this category. 

High Warmth-Low Competence. A group commonly referred to when considering 

high-warmth and low-competence is the elderly. For example, the elderly are stereotyped as a 

pitied group (Cuddy et al., 2007; Fiske et al., 2002), however still possessing warmth, leading to 

active facilitation and passive harm towards members of this group (Cuddy et al., 2007). For 
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example, one would actively help this group of people (active facilitation) yet would ignore and 

disrespect their beliefs (passive harm). This group is perceived as demonstrating cooperation but 

is regarded as being lower in status (Fiske et al., 1999, 2002; A. M. T. Russell & Fiske, 2008).   

Low Warmth-High Competence. Those of high status are perceived as highly 

competent but low in warmth; Asian people are reported to fall into this category (Cuddy et al., 

2007; Fiske et al., 1999). Although Asian people are stereotyped as highly competent, but cold, 

such an ambivalent combination elicits an envious emotion that drives greater passive facilitation 

and active harm. Therefore, members of this social group are more competitive than other social 

groups and are high in status (Fiske et al., 1999, 2002; A. M. T. Russell & Fiske, 2008).  

Low Warmth-Low Competence. Compared to all combinations above, members of this 

social group are perceived to lack warmth and competence (Fiske et al., 1999, 2002; A. M. T. 

Russell & Fiske, 2008) and elicit contempt and disgust (Dovidio & Fiske, 2012; L. T. Harris & 

Fiske, 2006). Consequently, such stereotypical beliefs and emotions led to active and passive 

harm towards group members and were associated with greater competitiveness and low status 

(Fiske et al., 1999, 2002; A. M. T. Russell & Fiske, 2008). Social groups that fall into both 

dimensions are, for example, welfare recipients (Fiske et al., 1999) and people with low wealth 

(Fiske et al., 2002). Importantly, hostile and incompetent members of this group are 

dehumanised by out-group members.  
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Note. A schematic representation of the warmth and competence dimensions in relation to 

emotions (gray arrows) and behavioural tendencies (black arrows). From “The BIAS Map: 

Behaviors From Intergroup Affect and Stereotypes”, by A. J. C. Cuddy, S. T. Fiske, and P. 

Glick, 2007, Journal of Personality and Social Psychology, 92(4), p. 634 

(https://doi.org/10.1037/0022-3514.92.4.631). Copyright 2007 by the American Psychological 

Association. Reproduced with permission.  

 

1.4.1 Stereotype Contents and Ethnic Groups in New Zealand 

It is appropriate to question whether the findings from Fiske et al. (1999, 2002) replicate 

Figure 5  

BIAS Map: Representation of the Association between Intergroup Affect, Stereotypes and 

Behavioural Tendencies 

https://doi.org/10.1037/0022-3514.92.4.631
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in a different ethnocultural nation other than the US. New Zealand is a multi-cultural nation with 

most New Zealanders classifying themselves into one of the four main ethnic groups: New 

Zealand European, Māori, Pacific Islanders or Asian (Duckitt & Parra, 2004). These groups have 

been explored in terms of stereotypical contents within New Zealand (Sibley et al., 2011). The 

societal structure in New Zealand largely favours NZ Europeans, making NZ Europeans the 

dominant ethnic group. As found in Sibley et al. (2011), NZ Europeans were perceived by 

society as high in competence, followed by Asians, Māori and people from the Pacific Islands. 

On the other hand, Pacific People and NZ Europeans were highest in warmth, followed by Māori 

and lowest for Asians. Overall, Māori were viewed as low-to-moderate in both warmth and 

competence dimensions. The author explains from the findings: 

Based on the BIAS Map, Māori would tend to elicit relatively more contempt than other 

ethnic groups. Māori as a social group would also tend to elicit moderate levels of both 

active and passive harm. Thus, Māori would tend to experience passive harm-related 

behaviours, such as disrespect to cultural needs and generally patronising behaviours, 

although they would not experience these behaviours to the same extent as Pacific 

Peoples. At the same time, however, Māori would also tend to experience some of the 

same expressions of active harm as Asian New Zealanders. Thus, in addition to receiving 

passive harm-related behaviours, Māori would also tend to experience more goal-directed 

and overt acts of verbal and physical aggression (Sibley et al., 2011, p. 34). 

1.5 Racism and Racial Discrimination  

Early systematic reviews of racism and health mainly consisted of empirical studies 

based in the US (Brondolo et al., 2003; Calvin et al., 2003; R. Williams & Williams-Morris, 
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2000; D. R. Williams et al., 2008), although more recent systematic reviews have widened their 

scope of research to encompass various ethnicities (Conklin, 2011; Paradies, 2006; Pascoe & 

Smart Richman, 2009; Schmitt et al., 2014; D. R. Williams & Mohammed, 2009). Reviews in 

the early 2000s found significant evidence for racism leading to poorer mental health, physical 

health outcomes and health-related behaviours (R. Williams & Williams-Morris, 2000; D. R. 

Williams et al., 2008). Some evidence was shown for racism and hypertension and 

cardiovascular disease, although findings were inconclusive (Brondolo et al., 2003; Calvin et al., 

2003). Three large-scale international reviews were also published during this period where 

strong associations were found between racism and adverse mental health outcomes and health-

related behaviours (Paradies, 2006; Pascoe & Smart Richman, 2009; D. R. Williams & 

Mohammed, 2009). These findings were supported by two further reviews conducted in the 

recent decade (Conklin, 2011; Schmitt et al., 2014). 

The most comprehensive systematic review to date, comprises 293 empirical studies that 

were published prior to 2013 (Paradies et al., 2015). In line with previous systematic reviews, the 

experience of racism was associated with poorer mental, physical and general health outcomes. 

Notably, the relationship was strongest for mental health, which was twice that of the 

relationship between racism and physical health outcomes (Paradies et al., 2015); specifically, 

the greater the experience of racism, the poorer the rating of mental health. Additionally, 

ethnicity acted as a moderator for depression, negative mental health and physical health 

outcomes. Of note from this review is that some minorities that experienced high levels of racism 

appeared to be less impacted by this. Some suggest this occurrence may result from greater 

resilience from having a strong ethnic identity and self-esteem (James, 2017) or from 

establishing adaptive coping strategies from the frequent experience of racism (Clark et al., 
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1999). 

1.5.1 Racism and Health Outcomes in New Zealand 

As discussed above, particular ethnic groups are stereotyped (negatively) by society and 

this has flow-on effects that prompt racial and other forms of discrimination (Dovidio & Fiske, 

2012). Many forms of discrimination exist; however, racial discrimination is the most common 

form experienced by Māori (Cormack et al., 2020; Cormack, Stanley, et al., 2018). Whether this 

is experienced alone, with other forms of discrimination or discrimination only without racism, 

there is an increased risk for self-reported poor health and life dissatisfaction, and this risk tends 

to increase with additional experience of discrimination (Cormack, Stanley, et al., 2018). 

Findings from a secondary analysis on the initial survey on Māori wellbeing, Te Kupenga, 

indicated that a staggering 59.8% of Māori had experienced discrimination at least once in their 

lifetime and racial discrimination was reported to be 40.6%. Furthermore, those who were 

socially-assigned as Māori reported the greatest experience of racial discrimination (53.8%) 

compared to Māori who were socially-assigned as NZ Europeans reported a 21% (Cormack et 

al., 2020). Supporting current findings, a similar study has also reported that NZ Europeans 

experienced the least discrimination compared to other ethnic groups (Cormack, Stanley, et al., 

2018). Another study reported that at least one-quarter of Māori youth had been racially 

discriminated in health care, school, or the police (A. D. Williams et al., 2018). As a whole, the 

evidence signifies that being Māori and looking Māori increases the chances of experiencing 

discrimination.   

A recent systematic review encompassing 24 quantitative studies across New Zealand 

explored the impacts of racial discrimination on health outcomes. Racial discrimination leads to 
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poorer health outcomes, especially for self-reported general wellbeing and mental health 

(Talamaivao et al., 2020). However, other self-reported measures such as physical health, health-

related behaviours, health care, maternal health and other health indicators were also poorer 

which was reported to be due to experiencing racial discrimination. The review further 

demonstrated a consistent trend where minority ethnic groups within New Zealand (Māori, 

Pacific and Asian people) experience greater racism and discrimination compared to NZ 

Europeans. It is important to note that 18 of the 24 studies included in this recent systematic 

review had been published from 2014 onwards; hence the results are likely reflective of current 

experiences. As the recent findings from the review have established an association between 

racism and poorer health in Māori, this implies that Māori continue to experience ethnically 

motivated personal attacks or unfair treatment further impacting inequalities (MOH, 2015, 2019). 

1.6 Summary 

Racism in New Zealand has existed for decades; yet there have been minimal changes in 

terms of Māori health disparities and inequities, demonstrating that impacts of colonisation well 

exist to this day. The societal structure in New Zealand has been shaped in a way that advantages 

NZ Europeans and disadvantages the Māori. In particular, New Zealanders perceived NZ 

Europeans as high in warmth and competence, while Māori are perceived to be low-to-moderate 

in both warmth and competence, demonstrating their lower position in society. There is ample 

documentation and overwhelming evidence that intergenerational trauma clearly is in effect as 

Māori disparities can be found across all quantifiable health indicators, and this has led to Māori 

being subjected to racial bias across various settings.
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Chapter Two: Bias in Health Care 

There is clear evidence that racism is a significant determinant of health. As the previous 

chapter had exemplified, the negative impact of racism can affect various health outcomes. This 

chapter explores how racism leads to poor health outcomes and what factors mediate the effect. 

There is considerable evidence that racism exists within healthcare. Racial biases can influence 

medical encounters with patients, as health providers hold different beliefs and expectations for 

every racial group. Holding such biases can influence all paths of a patient’s medical journey, 

advantaging some and disadvantaging others as a result of their race. The focus of this chapter is 

to explore the pathway leading to poor health outcomes in certain racial groups and review ways 

to mitigate racial and ethnic biases. As the majority of research has primarily been conducted in 

the US, the bulk of this chapter will review US-based studies. Compared to the US, research into 

health care bias in New Zealand is still in its infancy, and the existing studies have been included 

to demonstrate this gap.  

2.1 What is Bias? Prejudice, Stereotype and Discrimination  

Bias is a complex phenomenon and is a process that everyone utilises in some way when 

making decisions (Sukhera & Watling, 2018). There are broadly three types of biases the literature 

has identified: prejudice (affective bias), stereotypes (cognitive bias) and discrimination 

(behavioural bias) (Dovidio & Gaertner, 2010; Fiske, 1998, 2022). Prejudice, stereotypes and 

discrimination all carry several qualities and components in their definition. How the three biases 

relate to one another will be outlined in this section.  

Early social psychologists used Allport's theorising of prejudice to guide their research 
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(Brown, 2010). To this day, his foundational work exploring the cognitive aspects of prejudice is 

highly cited (Dovidio et al., 2005). The classic definition of prejudice as defined by Allport (1954) 

described prejudice as "an antipathy based upon a faulty and inflexible generalisation. It may be 

felt or expressed. It may be directed toward a group as a whole or an individual because [they are] 

a member of that group" (Allport, 1954, p. 10). However, as several authors state, prejudice goes 

beyond mere antipathy (Dixon et al., 2012; Dovidio et al., 2005; Eagly & Diekman, 2005). Thus, 

the 20th century leaned towards a more simplified definition – a negative attitude toward a group 

or individual (Eagly & Diekman, 2005). This definition was considered to be pejorative (Duckitt, 

1992), and thus, scholars have adopted a more neutral definition of prejudice being "an individual-

level attitude (whether subjectively positive or negative) toward groups and their members that 

creates or maintains hierarchical status relations between groups" (Dovidio et al., 2010, p. 5).  

Stereotypes are generalised beliefs about a particular group such as a social or ethnic group. 

Typically, people have assumptions about a specific group based on how the group is perceived in 

the social context. All groups have unique traits that help define group membership, and 

stereotypes are a combination of these unique traits with expectations formed by perceivers 

(affective and cognitive). When group-based expectations of the other group show consensus, this 

leads to the formation of stereotypes (Dovidio & Gaertner, 2010). Stereotypic thinking can further 

induce discrimination through "systematically influencing perceptions, interpretations and 

judgements, but they also arise from and are reinforced by discrimination, justifying disparities 

between groups" (Dovidio et al., 2010, p. 5). Discrimination is the unfair and unjustified treatment 

of individuals or groups based on characteristics such as age, race, gender or sexual orientation 

(Dovidio et al., 2010). As such, discrimination gives disadvantages for certain groups which 

accumulate over time (Dovidio et al., 2010). Thus, discrimination and stereotypes are more than 
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just distinct concepts; one can produce the other, leading to greater intergroup conflict, hierarchies 

and disparities in treatment.  

In the 21st century, researchers have now settled on the idea that prejudice, stereotype and 

discrimination in intergroup relations are distinct but related concepts that influence one another. 

As quoted by Dovidio and Gaertner (2010), the minimalistic distinction between the concepts is 

that "stereotypes are generally considered to represent a set of beliefs about a group, prejudice is 

typically conceived as an attitude, and discrimination is a type of behaviour" (p. 1084). 

2.1.1 Subtle Biases in Intergroup Relations 

Up until the end of the 19th century, biases were expressed blatantly with no shame and 

hesitation when admitting contempt for outgroups while admiring one's own group (Fiske, 2022). 

From the 20th century onwards, bias presented itself in a more subtle and indirect form rather than 

in an explicit form that was previously accepted (Dovidio et al., 2010; Fiske, 2022). Blatantly 

admitting bias has become a criticised behavioural act by the Western society, and the norm now 

is to keep one’s bias towards outgroups hidden. But no matter how good one’s explicit values and 

intentions are, deeply-rooted societal stereotypes influence everyday judgement, communication 

and behaviour, often leading to favouring one's own group and disliking outgroups (Fiske, 2022). 

Such biases are subtle yet have consequences that are silent and unnoticed by the person but are 

felt by the opposite party. The literature classifies three subordinate forms of bias under the 

umbrella term, subtle bias: ambivalent, ambiguous, and automatic bias. 

Automatic bias. People generally have a preference for the group they belong to, and this 

is a natural tendency of all human beings. The problem arises when a preference for their own 

group leads to other parties being disliked. However, this tendency happens automatically before 
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one can consciously appraise the situation. Automatic bias, therefore, associates ingroup members 

as good and outgroup members as bad. There are now several tests that can measure one's degree 

of automatic (i.e., implicit) bias, such as the Implicit Association Test (IAT) and priming measure 

variations (Greenwald & Lai, 2020). These will be discussed further in chapter three. 

Ambiguous bias. If automatic bias is the mere association of groups as good or bad, 

ambiguous bias favours ingroups while disfavouring outgroups. This phenomenon is described as 

the social identity theory (Tajfel et al., 1971). At initial contact, people will automatically 

categorise others as members of an ingroup or outgroup, which further determines how they are 

perceived depending on their group – Turner et al. (1987) coined this as the self-categorisation 

theory. Both theories, the social identity theory and self-categorisation theory help conceptualise 

ambiguous bias. Typically, people experiencing ambiguity find the discomforting and awkward 

feeling toward outgroups as the reason for negative non-verbal behaviour and avoidance of the 

outgroup (Dovidio et al., 1997). Social psychologists call this aversive racism; when people 

explicitly express that they support egalitarian values, yet implicitly possess negative emotions of 

a particular racial group leading to avoidance of awkward interracial contact (Dovidio & Gaertner, 

1986; Gaertner & Dovidio, 2005).   

Ambivalent bias. As introduced in the previous chapter, the SCM helps understand the 

ambivalent feelings experienced towards outgroups. To briefly redefine the SCM, all group 

stereotypes and initial impressions depend on the perceived warmth and competence ascribed to 

the social group (Fiske et al., 2002). Where the group lies on the warmth-competence spectrum is 

predicted by perceived competition and status of the outgroup, which will bring about four distinct 

emotions: admiration, contempt, envy and pity. The combination of warm but incompetent (e.g., 

elders) and competent but cold (e.g., Asians) groups result in people experiencing cognitive 
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dissonance. Such outgroups provoke both positive and negative emotions that coincide, and this is 

called ambivalent bias.  

2.1.2 Explicit and Implicit Bias 

Many people would consider the explicit form of racial bias as the traditional, externally 

presented and perceivable form of bias (Dovidio, 2001). If explicit bias is the direct form of racism 

that people are consciously aware of, implicit bias can be seen as the opposite. Implicit bias 

manifests at an unconscious level, and therefore most people do not realise they exhibit this form 

of bias (Dovidio, 2001; Pérez-Stable & El-Toukhy, 2018). Explicit biases are generally self-

reported, and implicit biases are measured using indirect methods, which will be discussed in the 

next chapter (Dovidio, 2001; Greenwald & Lai, 2020). In contrast to the explicit form, implicit 

bias has only recently gained recognition in the racism and health literature (Pérez-Stable & El-

Toukhy, 2018).  

2.1.3 Bias in the 21st century 

Normative pressures have contributed to the significant reduction in blatant expressions of 

racial bias; however, personal racial biases still contribute heavily to the inequitable outcomes 

(Dovidio et al., 2017). Bias in the 21st century operates through multiple processes with added 

complexity (Fiske, 2022). Contemporary racism is an interplay between automaticity, ambiguity 

and ambivalence biases that operate unconsciously and contributes to the persisting inequities.   

2.2 Bias in Health Care 

 C. P. Jones (2000) defined three pathways that operate to produce and reproduce ethnic 
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health disparities; differential access to health determinants or exposures leading to 

disproportionate disease incidence, differential access to health care, and differential quality of 

care received (C. P. Jones, 2000). A year later, the Institute of Medicine (IOM) introduced a quality 

of health care model, describing the multilevel impact of bias in health care (IOM, 2003). IOM's 

quality of health care model attributed the differences in healthcare quality between minority and 

non-minority populations to clinical needs and patient preferences (i.e., individual-level factors), 

health care system factors, and health professional factors (see Figure 6). However, IOM excluded 

the patient-level factors as explanations for disparities between minority and non-minority 

populations, as patient-level factors have only a minor influence on health disparities (Institute of 

Medicine, 2003).  

 

Figure 6  

Gomes and McGuire (2001) Model of Differences, Disparities, and Discrimination as Published 

in the IOM’s Report, Unequal Treatment: Confronting Racial and Ethnic Disparities in Health 

Care 
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Note. Gomes and McGuire’s model demonstrates the disparities/differences in quality of health 

care between non-minority and minority groups. From Unequal Treatment: Confronting Racial 

and Ethnic Disparities in Health Care (p. 4), by Institute of Medicine, 2003, The National 

Academies Press. Copyright 2003 by the National Academies of Sciences. Reprinted with 

permission. 

 

The exclusion of patient-level factors in the disparate quality of care outcomes can be 

explained by the influence of macro-level factors on the levels above. For example, cultural factors 

that lead to poor adherence are often due to a mismatch in provider and patient's medication beliefs, 

language barriers and complementary or alternative medication use (McQuaid & Landier, 2018). 

Although poor medication adherence is a patient-level factor, this can be prevented at the provider 

and health-system levels. Alternatively, several studies have found differences in patient 

preferences and behaviour between minority and non-minority patients, but the difference did not 

account for the existing racial and health disparities (Ayanian et al., 1999; Hannan et al., 1999; 

Schneider et al., 2001).  

Another example is that provider-patient communication can be compromised by providers 

assuming that patients with Limited English Proficiency (LEP) will not understand their medical 

diagnosis, adhere less to treatment and will disengage in managing hypertension (E. J. Kim et al., 

2017). Language barriers between physician and patient can be a problem at the health-system 

level, due to the health care system not providing enough resources to overcome such barriers. 

According to the Asian American Quality of Life Survey, Asian-Americans with LEP reported a 

4.94 times greater risk for experiencing communication barriers; 1.89 times greater risk for unmet 

health care needs; 1.69 times greater risk for no regular check-ups; and 2.09 times greater risk of 
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having no usual place for care (Jang & Kim, 2019). LEP has been associated with low health 

literacy in immigrant minority populations (Becerra et al., 2017), and most of this is considered 

preventable (Institute of Medicine, 2003). Hence, it is essential to recognise that health disparities 

and inequities are mainly formed from provider-level and health system-level. This also links to 

C. P. Jones' (2000) explanation of institutional racism discussed in Chapter One, linking how 

macro-level racism drives the persisting health disparities and inequities, and that these must be 

targeted to improve the levels beneath (C. P. Jones, 2000).  

2.3 Provider Implicit Bias 

There is now mounting evidence that racism leads to adverse health outcomes, and there 

are many avenues by which health is impacted. As mentioned above, the recent decade has shifted 

towards research on implicit racial bias and has deviated from explicit racism. Of significance, 

implicit provider bias has gained significant recognition, and thus most of the recent publications 

have been based on this matter. Provider bias is when the provider explicitly discriminates against 

a patient or holds prejudiced thoughts or stereotypes, which leads to unfair distribution of resources, 

power, and disproportionate health outcomes. Most health providers demonstrate the same level 

of implicit bias as the general population, however, greater levels of provider bias can be 

detrimental for patients regardless of where the patient is at in their illness or health care trajectory 

(FitzGerald & Hurst, 2017; Maina et al., 2018).  

2.3.1 Evidence of Provider Implicit Bias  

Up until the early 2000s, most of the health and racism literature yielded four clear 

conclusions: (1) racial/ethnic differences were present despite controlling for socioeconomic 
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variables and access to health care (e.g., Elster et al., 2003; Smedley et al., 2003); (2) health 

disparities and negative patient perceptions were reported greatest amongst minoritised groups 

(e.g., Lau et al., 2012; van Ryn & Burke, 2000; van Ryn & Fu, 2003); (3) treatment 

recommendations differed depending on race (e.g., Bogart et al., 2001; A. R. Green et al., 2007; 

van Ryn & Fu, 2003); and (4) patients from minoritised groups reported the greatest dissatisfaction, 

and this was greater if the provider differed in race (e.g., Cooper et al., 2003; LaVeist & Nuru-

Jeter, 2002; Saha et al., 1999).  

Two main studies published in the late 2000s drew significant attention to this topic on 

provider implicit bias (A. R. Green et al., 2007; Sabin et al., 2008). Sabin et al.'s study on provider 

implicit and explicit racial bias established preliminary evidence for paediatricians holding implicit 

racial preference towards White Americans, although this preference was lower in paediatricians 

than the general population and other medical disciplines (Sabin et al., 2008). Moreover, 

paediatricians explicitly reported no preference for either group but associated their White 

American patients as more compliant than their Black American patients (Sabin et al., 2008). 

Compliance of patients in medical care is essential for disease management and prognosis, and 

non-compliance could lead to adverse effects that can be life-threatening in some diseases (Lin et 

al., 2008). Supporting this evidence, A. R. Green et al. (2007) found that Black Americans were 

stereotyped as being less cooperative during medical procedures and therefore a more difficult 

patient to treat. An interesting trend in these studies was the lack of association between explicit 

and implicit measures. In other words, health care providers do not explicitly report their racial 

preference towards a group although their implicit data demonstrates having a preference  (A. R. 

Green et al., 2007; Sabin et al., 2008, 2009).  

Four main systematic reviews have been conducted in the last decade that explored implicit 
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bias in providers (Dehon et al., 2017; FitzGerald & Hurst, 2017; Hall et al., 2015; Maina et al., 

2018). In 2015, Hall et al. examined providers' attitudes towards racial groups and the impact of 

provider implicit bias on patient-provider interactions, treatment decisions, patient treatment 

adherence and patient health outcomes. Their review captured all studies of implicit bias prior to 

2014, which had been 15 studies in total, and found low-moderate levels of implicit bias held by 

healthcare providers in all studies except one (Hagiwara et al., 2013). All four outcome categories 

were significantly associated with providers' implicit attitudes. Of most significance, patient-

provider interaction had the most influence on patient health outcomes (Hall et al., 2015). The 

subsequent systematic review by Dehon et al. (2017) added to the findings of Hall et al. with the 

inclusion of the additional studies carried out up until 2016 and included quality assessments of 

all studies, including ones that Hall et al. failed to perform. In line with previous findings, all health 

care providers had an implicit preference for White relative to Black Americans (Dehon et al., 

2017). While both systematic reviews found some associations between implicit bias and clinical 

decision making, no clear conclusions were drawn (Dehon et al., 2017; Hall et al., 2015). More 

recently, two subsequent systematic reviews have replicated the finding that healthcare 

professionals hold negative biases against Black people relative to White people (FitzGerald & 

Hurst, 2017; Maina et al., 2018).  

2.4 The Influence of Patient Race in Health Care: A Causal Model 

 Van Ryn (2002) proposed a hypothetical model to outline the causal mechanisms from 

patient race/ethnicity leading to disparate treatment received (see Figure 7). Providers play a 

critical role in patients’ medical journeys. They will have direct contact and communication with 

patients, make informed decisions, and have the medical knowledge that patients lack. Therefore, 
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providers must be professional and remain objective; however, at times, providers’ internal beliefs 

and expectations can shape patients’ health journey and outcomes (van Ryn, 2002). 

 

 

Note. The causal pathways from patient race/ethnicity to treatment received is depicted in Van 

Ryn’s model. The intermediary pathway consists of patient- and provider-level factors. From 

“Research on the Provider Contribution to Race/Ethnicity Disparities in Medical Care”, by M. van 

Ryn, 2002, Medical Care, 40(1), p. I.143 (http://www.jstor.org/stable/3767871). Copyright 2002 

by Lippincott Williams & Wilkins, Inc. Reproduced with permission. 

 

Figure 7  

Casual Pathways Depicting Provider Contributions to Racial/Ethnic Disparities 

http://www.jstor.org/stable/3767871
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A more simplified model of provider implicit bias outlines two pathways by which 

providers’ beliefs, attitudes and expectations can lead to disparate care (see Figure 8). Zestcott et 

al. (2016) conceptualised the two main pathways as: (1) provider implicit bias influences treatment 

judgements and decisions, and/or (2) provider implicit bias influences provider-patient 

communication and trust, which moderates patients’ engagement and treatment adherence. Both 

pathways are interconnected, meaning that a poor judgement made by the provider may 

compromise trust between the provider and patient and vice versa (Zestcott et al., 2016). Zestcott’s 

two interconnected pathways are contained within van Ryn’s causal model as pathways B and D.  

 

Note. Provider implicit bias and the two pathways leading to disparities in health. Reproduced 

from “Examining the Presence, Consequences, and Reduction of Implicit Bias in Health Care: A 

Narrative Review”, by C. A. Zestcott, I. V. Blair, and J. Stone, 2016, Group Processes and 

Intergroup Relations, 19(4), p. 532 (http://doi.org/10.1177/1368430216642029). Copyright 2016 

by SAGE Publications. 

 

Figure 8  

Provider Implicit Bias and its Contribution to Health Disparities 

http://doi.org/10.1177/1368430216642029
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2.4.1 Effects of Physician Beliefs and Expectations  

Path A of van Ryn’s causal model represents how the patient’s race/ethnicity can activate 

providers’ conscious and unconscious beliefs and expectations. Humans are naturally inclined to 

consider social stereotypes when making sense of another person (Wigboldus et al., 2004). 

Because this process happens automatically, it is efficient but people are often unaware of it 

occurring (Fazio, 1990). Efficiency of decision making is critical for providers working in busy 

medical environments, so they are more prone to automatic inferencing of traits based on 

stereotypical category labels (Wigboldus et al., 2004). For example, providers were more likely to 

associate White patients with characteristics of a compliant patient relative to Black patients 

(Oliver et al., 2014; Sabin et al., 2008). On the other hand, medical students reported Asian 

American patients as more compliant than White patients (Pang et al., 2021).  

The negative stereotypes and perceptions held by providers can become the root cause of 

disparities in medical care by race (Stone, 2005). For example, adherence is vital when human 

immunodeficiency virus (HIV) patients are on highly active antiretroviral therapy (HAART; Stone, 

2005) – a treatment regimen to manage and treat HIV. Generally, an adherence rate of ≥ 90% is 

required to successfully suppress the viral load (Ortego et al., 2011), and non-adherence could lead 

to suboptimal viral eradication or, at worst, resistance to HAART (Bangsberg & Moss, 1999). 

There have been misperceptions and negative stereotypes associated with HIV and minority 

groups have led to providers assuming minority patients to be less adherent to HAART (e.g., 

Bogart et al., 2001; Wong et al., 2004) and therefore delay the start of the treatment (B. J. Turner 

et al., 2000). For this reason, the disparities in HIV treatment may partly be attributed to the 

negative perceptions of minority groups held by providers, limiting treatment access for minority 
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patients. Taken together, providers have beliefs and expectations of the patient when first 

encountered, and these beliefs and expectations will play a part in the patient’s medical journey as 

the root cause of racial health disparities and inequities. 

2.4.2 Effects on Clinical Decision-Making 

Providers' individual biases about a patient can influence their interpretation of symptoms 

(van Ryn, 2002; Zestcott et al., 2016), and can also occur directly without interpretation of 

symptoms and based on the presentation of the patient (van Ryn, 2002). The existing literature can 

be divided into two research processes when examining clinical decision-making. Researchers use 

either retrospective data to conduct a cross-sectional study that compare the treatment decisions 

across patients by social groups or prospective experimental studies that use an implicit test to 

measure the extent of bias and correlate it with physician treatment decisions (Chapman et al., 

2013). The former method assumes that no explicit bias influenced the treatment decisions that 

were made, whilst the latter method considers both implicit and explicit bias in treatment decisions 

(Chapman et al., 2013).  

Despite the significant interest and accumulation of correlational evidence between racial 

bias and clinical decision-making, no studies had provided causal evidence until the influential 

research conducted by A. R. Green et al. (2007). The study involved experimental manipulation 

of patient vignettes to either Black or White ethnicity and focused and explored the effects of 

physicians' implicit and explicit bias on thrombolysis treatment decisions (A. R. Green et al., 2007). 

Physicians did not explicitly report differences in treatment decisions depending on race/ethnicity, 

but as physicians held greater preference for White patients over Black patients, the more likely it 

was for physicians to recommend thrombolysis to White patients relative to Black patients (A. R. 
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Green et al., 2007).  

The recent review of clinical decision-making across various medical specialities has 

mostly demonstrated no significant relationship between implicit racial bias and clinical 

decision-making (Dehon et al., 2017). A majority of physicians held an implicit preference for 

White patients as opposed to Black patients, as measured by the IAT (Dehon et al., 2017; Maina 

et al., 2018). However, despite holding an implicit racial preference, this did not affect treatment 

decisions in most studies using clinical vignettes (Blair et al., 2014; Haider et al., 2014; Haider, 

Schneider, Sriram, Dossick, et al., 2015; Haider, Schneider, Sriram, Scott, et al., 2015; Hirsh et 

al., 2015; Oliver et al., 2014). The evidence from numerous studies goes against the initial report 

by A. R. Green et al. (2007), where they demonstrated disparate treatment recommendations by 

race. There is no clear evidence of why the majority has found no such relationship, although a 

few possibilities have been raised. Health providers generally work in a multidisciplinary team 

that requires treatment decisions to be made at a group level, enabling balancing of opinions and 

thus more objective decision-making (Blair et al., 2014). In addition, there are clear guidelines 

and manuals that providers are obligated to follow when making clinical decisions, and having 

clear guidelines in place may prevent racial biases from influencing decisions (Blair et al., 2014). 

Another possibility is that pre-existing racial stereotypes could be reinforced or disapproved 

through repeated medical encounters, altering the negative racial attitudes that may affect 

decision-making (Hall et al., 2015). 

Provider bias that influences clinical decisions is potentially one of the most detrimental, 

and that is why providers should attend to their internal biases. Whilst the evidence suggests no 

relationship between clinical decision-making and provider implicit bias, utilising clinical 

vignettes can pose certain problems. The purpose of hypothetical vignettes are to reflect the real-
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world mental and behavioural processes that occur when making clinical decisions (Evans et al., 

2015). The ability to capture such processes requires numerous validation tests, and failure to do 

so could obscure the results (Converse et al., 2015). Some existing findings may come from clinical 

vignettes with poor design and validation, while some case scenarios may be more prone to social 

desirability bias (Converse et al., 2015). Therefore, findings should be interpreted with caution as 

some clinical vignettes may not reflect clinical decisions made during real clinical encounters 

(Converse et al., 2015; Dehon et al., 2017; Evans et al., 2015). Yet, the flexibility and efficiency 

are what makes clinical vignettes desirable, and some studies have provided evidence that 

assessments from vignette tasks do correspond to real-life behaviours (e.g., Lunza, 2009; Mohan 

et al., 2014; K. R. Murphy et al., 1986). 

2.4.3 Effects of Racial Bias on Patient-Provider Communication 

Alongside the research carried out for clinical decision-making, the influence of implicit 

provider bias on patient-provider communication has drawn significant attention due to its 

potential to exacerbate or reduce health disparities (Zestcott et al., 2016). A comprehensive review 

of patients' race and patient-physician communication found that Black patients, as opposed to 

White patients, reported poorer patient-physician communication. This was predicted by poorer 

communication quality, satisfaction, information-giving, partnership building, participatory 

decision-making, more negative talk than positive, shorter visits, verbal dominance of physicians, 

and poorer non-verbal communication, respect, and support. Although it is worth noting that some 

studies reported Black patients experienced better communication, and non-significant results 

were also common (Shen et al., 2018). Furthermore, the association between race and patient-

physician communication showed the worse outcomes for communication quality, information-



  

45 

 

giving and participatory decision-making. However, overall, a greater proportion of studies 

reported that Black patients experience poorer patient-physician communication relative to White 

patients (Shen et al., 2018).  

Poor patient-physician communication amongst Black patients showed variation 

depending on the medical setting. Most research in race, racial discordance and patient-physician 

communication has been conducted in primary care, cancer and HIV/AIDS (Shen et al., 2018). 

From the two main empirical studies in HIV/AIDS, one found no relationship between race and 

positive affect, patient question asking, information-giving and length of visit (Beach et al., 2011). 

Whereas in Korthuis et al. (2008), Black patients reported communication with their provider as 

positive. Within cancer care, most studies reported negative relationships between race, racial 

concordance, and patient-physician communication measures. For instance, Black patients in 

cancer care reported less communication satisfaction (Manfredi et al., 2010), rapport building 

(Gordon, Street, Sharf, Kelly, et al., 2006); reduced information-giving by their physicians 

(Gordon, Street, Sharf, & Souchek, 2006; Gordon, Street, Sharf, Kelly, et al., 2006), less instances 

of patient participation (Gordon, Street, Sharf, & Souchek, 2006); shorter length of visit as 

determined by word count (Eggly et al., 2015) and utterances (Gordon, Street, Sharf, & Souchek, 

2006). Additionally, more communication barriers were experienced (Manfredi et al., 2010), fewer 

questions were asked (Eggly et al., 2011), and physicians were rated by Black patients as being 

less supportive towards them than White patients in cancer care (Gordon, Street, Sharf, Kelly, et 

al., 2006).  

2.4.4 Effects of Racial Concordance and Discordance  

The poor communication mismatch between patients and providers can be explained by 
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the patient’s race, but can also be attributed to the racial discordance between the patient and 

provider (Cooper et al., 2003; LaVeist & Nuru-Jeter, 2002; Penner et al., 2010; Shen et al., 2018). 

Racial concordance is defined as "having a shared identity between a physician and a patient 

regarding their race whereas racial discordance refers to patients and physicians having different 

racial identities" (Shen et al., 2018, p. 118).  

In provider-patient racial discordant care, greater provider implicit bias predicted negative 

interactions (Cooper et al., 2012; Hagiwara et al., 2013, 2017; Penner et al., 2016). Hagiwara et al. 

(2013) exemplified this through physician-patient talk time ratio, measuring verbal dominance. 

Physicians with greater implicit bias, but not explicit bias, showed increased talk time than 

physicians with lower implicit bias; that is, physicians with greater negative implicit racial 

attitudes would talk longer than physicians with lower implicit racial attitudes. In a subsequent 

study by the authors, physicians' holding such a bias was also associated with greater use of first-

person plural pronouns and anxiety-related words (Hagiwara et al., 2017). First-person plural 

pronouns or statements are a common sign of social dominance when used in dyadic interactions, 

reinforcing and maintaining power differentials (Cooper et al., 2012; Hagiwara et al., 2013, 2017).  

Hagiwara et al. also reported that amongst patients who have previously perceived 

discrimination, mistrust of their physician and perceived prejudice often led to patients engaging 

in more active talk to gain dominance over their physician (Hagiwara et al., 2013). Evidence was 

shown by the small discrepancy in the talk time ratio of racially discordant interactions between 

Black patients and their physicians. This relationship increased with higher levels of perceived 

discrimination, and adherence in these patients was lower (Hagiwara et al., 2013). The findings 

have supported an earlier study by Cooper et al. (2012), where implicit racial bias predicted poor 

outcomes in various communication measures and patient ratings. Moreover, providers' implicit 
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stereotyping was linked to less patient-centred communication and poorer patient-provider trust 

and confidence (Cooper et al., 2012). Other consequences of race discordant care and provider 

implicit bias have also affected patient perceptions, such as oncologists being less patient-centred 

and supportive in medical interactions (Penner et al., 2016). 

Of the many indicators of patient experience, the vast majority has been of patient 

satisfaction, with many concluding a greater satisfaction with racially concordant care. For 

example, one early piece of empirical evidence analysed data from the 1994 Commonwealth 

Fund's Minority Health Survey in the US found that Black and Hispanic patients reported greater 

satisfaction when there was racial concordance. Furthermore, those Black patients were more 

likely to receive preventive care and other required medical care (Saha et al., 1999). Another study 

reported that the proportion of maximum patient experience ratings was lower for racially 

discordant care compared to concordant care, and Asian and Black patient groups experience 

ratings were lower amongst Asian and Black racial groups (Takeshita et al., 2020). On the contrary, 

a recent study with hypertensive patients reported no difference between racial concordant and 

discordant care for several outcome variables, including patient satisfaction (Jackson et al., 2021). 

This inconsistency aligns with meta-analytic findings of patient satisfaction (Shen et al., 2018), 

where four of the five studies noted an increase in patient satisfaction with racially concordant care 

and one study found no association (Gupta & Carr, 2008).  

A possible explanation for this inconsistency between racial concordance and could be due 

to the varying effects of physicians' patient-centred communication skills. Data from the Medical 

Expenditure Panel Survey data, US-immigrant patients showed greater satisfaction when their 

physicians engaged in patient-centred communication use; this was irrespective of physician-

patient racial concordance (Chu et al., 2019). A similar finding was demonstrated by Street et al. 
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(2008), where patients' perceived ethnic similarity to their physician was predicted heavily by 

racial concordance. Whereas, perceived personal similarity (thinking, values and communication) 

was predicted by factors such as patient's age, education, physician patient-centeredness but not 

racial concordance. An increase in patients’ trust, satisfaction and adherence was strongly 

predicted by perceiving personal similarity with their physician and patient-centred 

communication (Street et al., 2008). Therefore, practising patient-centred communication may 

potentially be a more significant predictor for satisfaction than racially concordant care, although 

further research is warranted to support this claim (Chu et al., 2019; Street et al., 2008).  

2.5 Moderators of Patient-Provider Communication and Clinical Decisions  

Beyond patients' race and providers' attitudes influencing treatment decisions and patient-

provider communication, the delivery of care can be affected by other factors. Providers are not 

immune to biases (Jaén et al., 1994) and can at times make errors (Seys et al., 2013). When there 

are several demands in a medical situation, whether this is related to the patient, environment or 

the clinician, this increases the likelihood of errors in clinical decisions and promote poorer 

communication.  

2.5.1 Competing Demands of the Clinical Environment 

The competing demands model posits that physician (i.e., clinician) factors, patient factors 

and the practice environment factors are interconnected, and such demands compete with one 

another to influence clinicians' delivery of care (Jaén et al., 1994; see Figure 9). Several demands 

can occur in medical settings and having multiple demands can impact the quality of care.  
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Note. The interconnection between the physician, patient and practice environment affecting 

physician delivery of preventive care. From “Competing Demands of Primary Care: A Model for 

the Delivery of Clinical Preventive Services”, by C. R. Jaén, K. C. Stange, and P. A. Nutting, 

1994, Journal of Family Practice, 38(2), p. 168 

(https://www.researchgate.net/publication/14889809_Competing_Demands_of_Primary_Care_A

_Model_for_the_Delivery_of_Clinical_Preventive_Services). Copyright 1994 by Appleton & 

Lange. Reproduced with permission. 

 

One well-documented area of research is how demands of the situation promote cognitive 

biases and heuristics, which could affect decision-making in physicians (Blumenthal-Barby & 

Krieger, 2015). Decision-making based on heuristics, mental shortcuts and individual biases is 

predominantly caused by the overuse of automatic, unconscious and spontaneous judgement in the 

Figure 9  

The Competing Demands Model – Physician Delivery of Preventive Care 
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immediate situation (Ely et al., 2011; Mamede et al., 2014; Saposnik et al., 2016; Van Den Berge 

& Mamede, 2013). Such a tendency to use mental shortcuts become more prevalent in situations 

where there is increased physical and cognitive demand (Burgess, 2010; Johnson et al., 2016). For 

instance, competing demands of a clinical situation arise from patients having complex needs (e.g., 

chronic illnesses, asymptomatic illnesses, mental illnesses and multiple problems), as this patient 

group requires more attention but providers lack resources to address all demands (Jaén et al., 1994; 

Klinkman, 1997; Nutting et al., 2000, 2001; Parchman et al., 2007). Jaen et al.'s original study 

identified several demands that promoted poorer preventive care quality: difficulties in acute care, 

patient requests, complex illnesses, psychosocial factors, asymptomatic illnesses and behavioural 

counselling in patients (Jaén et al., 1994). 

The multiple cognitive and physical demands in a medical setting can exacerbate 

physicians' implicit racial bias. For example, Burgess (2010) suggested that a high cognitive load 

can make social and racial stereotypes more salient, influencing medical decisions and quality of 

care and thus increasing the likelihood of racial disparities. Two studies have exemplified that 

physicians working in the emergency department experienced high loads of cognitive and physical 

demand. The authors warned the possibility of such demands leading to racial disparities and 

inequities via providers engaging in implicit stereotyping in demanding situations (Johnson et al., 

2016; Muroff et al., 2007).  

To give an example of one frequently documented demand is the pressure and lack in time 

commonly experienced by clinicians in medical settings. There is a substantial variation in primary 

care physician consultation lengths across 67 countries, ranging from 48 seconds to 22.5 minutes, 

and the consultation length was less than five minutes in 18 of the 67 countries that covered almost 

half the world’s population (Irving et al., 2017). The short consultation length was claimed to be 
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associated with the workload and stress faced daily by physicians (Irving et al., 2017). In another 

study, German, US, UK and Swedish primary care physicians reported greater dissatisfaction in 

their consultation time and job-related stress (Osborn et al., 2015). In a study investigating time 

pressure in clinical decision-making, time pressure was experimentally induced while physicians 

read a case vignette of a chest pain patient and made treatment decisions (Stepanikova, 2012). 

There were substantial disparities in medical judgements and specialist referrals in the high time 

pressure condition. Physicians judged Black and Hispanic patients to be of lower risk than White 

patients, and physicians made poorer judgements of Black patients than Hispanic patients. Of all 

the differences, one striking disparity was in specialist referrals, where the likelihood of specialist 

referral for White patients was nearly twice that of Black patients (Stepanikova, 2012). The 

aforementioned studies show that demands of the situation can increase the likelihood of implicit 

racial biases being activated and affecting clinical decisions resulting in poorer healthcare for 

minority populations.  

2.6 Patients' Perceptions of Bias in Medical Encounters 

There is now a large body of research outlining the influence of provider implicit bias on 

provider-patient communication and clinical decision making. Less studied is how the patients 

perceive providers' implicit bias. The repetitive exposure to discrimination experienced by Black 

people and other minority groups results in increased attentiveness to subtle behaviours of bias, 

and therefore are more likely to notice negative implicit biases held by others (Dovidio et al., 2002; 

Penner et al., 2010). One consequence of increased attentiveness to providers' implicit behaviours 

is that patients negatively shape their evaluation of the physicians when such behaviour is 

perceived. Patients reported greater negative experiences of medical visits when physicians held 
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high implicit bias but low explicit bias (i.e., aversive racists), as opposed to (1) low in both or (2) 

high in explicit bias but low in implicit bias (Penner et al., 2010). As explained earlier in the chapter, 

aversive racists explicitly support egalitarian values but possess a negative implicit attitude, and 

this form of racism is commonly seen in modern health care (Dovidio, 2001).  

With the growing population of migrants in the US and in New Zealand, patients from 

minority racial groups are together increasing and are facing challenges in medical care, as the 

western approaches in medical care differ from their cultural beliefs (Arpey et al., 2017; Ngo-

Metzger et al., 2003). One of the few earlier studies which assessed provider cultural competency 

through patient perceptions found that ethnic minority patients (African American, Hispanics and 

Asians) were more likely to perceive provider bias and experience poor cultural competence than 

White patients. The variation in patient perceptions was explained by demographics, source of 

medical care and patient-physician communication. Most importantly, patients' perceived that their 

experience of disparate care was because of their race and their LEP and believed they would 

receive better care if they were from a different racial group (Ngo-Metzger et al., 2003). Similarly, 

the most significant predictor for high satisfaction rates amongst Black patients were physicians 

treating Black patients with respect (Saha et al., 1999).  

Despairingly more than a decade later, patient perceptions in medical care remain the same. 

Respect is still regarded as a significant predictor for positive experiences in health care amongst 

Black patients, and medical mistrust stemmed from the lack of respect from physicians, leaving 

feelings of ambiguity and perceived discrimination from the medical encounter (Cuevas et al., 

2016). Moreover, perceived discrimination also resulted from physicians' disregarding patients' 

medical symptoms and problems and lack of patient acknowledgement by the physician (Cuevas 

et al., 2016). In another study, perceived racial discrimination experienced by Black and Hispanic 
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patients were greater compared to White patients in maternity care (Attanasio & Kozhimannil, 

2015). Interactions with non-physician staff also contributed to the negative patient satisfaction 

and perceived discrimination as a result of communication style. Two common themes emerged, 

where race and SES of African Americans and European Americans were perceived as the source 

of poorer satisfaction and perceived discrimination by the patients themselves (Tajeu et al., 2015). 

While in a more recent study, older African American men reported that they were not feeling 

heard by their doctor (Hawkins & Mitchell, 2018). The evidence points to the conclusion that 

negative patient perceptions by race still persists and is more evident amongst minority patients.  

2.7 The Bias and Decision-Making in Medicine Study  

The Bias and Decision-Making in Medicine (BDMM) study was the first study in New 

Zealand to develop an New Zealand-specific tool for testing implicit racial bias in relation to 

medicine (R. Harris et al., 2016). In addition, it was the first empirical study to explore implicit 

racial bias amongst New Zealand medical students. The design of the BDMM study consisted of 

three main sections that were derived from existing literature: 1) using two New Zealand-specific 

IATs to identify the level of implicit racial bias; 2) explicit racial bias questions asking about 

feelings, attitudes and beliefs; and 3) assessing clinical decision-making using two patient 

vignettes (R. Harris et al., 2016). The authors have published three studies to date, one discussing 

the development and testing of the tool (R. Harris et al., 2016) and two subsequent studies 

communicating results of the BDMM study from the same medical cohort (Cormack, Harris, et al., 

2018; R. Harris, Cormack, et al., 2018). 

Two Māori-specific IATs – ethnicity and preference IAT and ethnicity and compliance 

IAT – were developed to measure implicit racial bias, and the tool used will be elaborated in the 
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next chapter. In the explicit racial bias questionnaire, participants were asked about their ethnic 

preference, perceived warmth and generalised beliefs about Māori and NZ European patients. A 

vignette and a patient with cardiovascular disease or a mental health condition were delivered to 

assess clinical decision-making, with changes in only the ethnicity as Māori or NZ European and 

the patients' names corresponding to a common English or Māori name. Additionally, 

demographic questions and a social desirability questionnaire, the Rand-5 Social Desirability 

Response Set was completed by participants (Cormack, Harris, et al., 2018; R. Harris, Cormack, 

et al., 2018). Participants were recruited across 2014 and 2015; in total, 302 final-year medical 

students participated (34% of the total available population).  

2.7.1 Findings from the Bias and Decision-Making in Medicine Study 

Findings from the BDMM study showed a weak association between implicit and explicit 

bias. This was demonstrated by the weak relationship between implicit and explicit ethnic 

preference and implicit ethnic preference with the paired difference in perceived warmth (Cormack, 

Harris, et al., 2018). Furthermore, the compliance IAT was weakly correlated with explicit 

compliance ratings, although not significant for explicit competence ratings (Cormack, Harris, et 

al., 2018).  

In the ethnicity preference IAT (n = 198), participants demonstrated a moderate level of 

preference for NZ Europeans relative to Māori (Cormack, Harris, et al., 2018; R. Harris, Cormack, 

et al., 2018). For the compliance IAT, participants demonstrated a slight association between NZ 

Europeans with compliant patient attributes relative to Māori (Cormack, Harris, et al., 2018; R. 

Harris, Cormack, et al., 2018). In the explicit questionnaire, a majority of the participants (65%) 

reported no preference for either ethnic group, 25% preference towards NZ Europeans and 9% of 
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the participants indicated some preference for Māori (Cormack, Harris, et al., 2018). Hence, 

medical students reported they hold some level of explicit bias for NZ Europeans as opposed to 

Māori. Participants also rated perceived warmth higher for NZ Europeans, and Māori were 

regarded as less compliant, competent and confident as shown by the item ratings. The authors 

have speculated that health system factors such as responsiveness and cultural safety may have 

contributed to how Māori are perceived by medical students (Cormack, Harris, et al., 2018).   

Overall, Māori participants held less implicit bias than NZ European participants in the 

ethnic preference IAT, and Pacific students demonstrated significantly lower explicit preference 

scores than NZ Europeans, implying a preference for Māori (Cormack, Harris, et al., 2018).  

There were no significant differences between vignette bias responses towards Māori and 

NZ European patients in the CVD vignette (Cormack, Harris, et al., 2018; R. Harris, Cormack, et 

al., 2018). Interestingly, medical students assigned the Māori patient mental health vignette 

reported that their encounter with Māori patients was more comfortable than NZ Europeans 

(Cormack, Harris, et al., 2018).  Evidence is not clear as to why this may be, although an 

international study found similar findings in physicians and raised the possibility of effective bias 

mitigating techniques with increased contact with black patients (Oliver et al., 2014).  

There were only minor differences between responses from the vignette bias items between 

participants assigned the Māori versus NZ European vignette. Further analyses revealed that for 

participants assigned the Māori patient mental health vignette, an increase in explicit preference 

for NZ Europeans was more likely to report patient information as less reliable; this was not 

evident for NZ European patients. Greater explicit preference for NZ Europeans further predicted 

better alliance with their GP and adherence to antidepressant medication. Conversely, participants 

rated Māori patients as less likely to adhere to antidepressant medication, which increased with a 



  

56 

 

greater implicit preference for NZ Europeans. Also, NZ European patients were rated as more 

likely to attend future specialist mental health services, which was associated with NZ Europeans’ 

implicit association as compliant (Cormack, Harris, et al., 2018).  

2.7.2 Conclusion and Limitations from the Bias and Decision-Making in Medicine Study 

The study demonstrated that the majority of final-year medical students hold pro-NZ 

European biases in terms of ethnic preference and compliance attributes, and racial/ethnic bias was 

also present in some of the clinical vignette questions (Cormack, Harris, et al., 2018; R. Harris, 

Cormack, et al., 2018). However, despite minor differences in the clinical vignette questions, there 

was no evidence for disparate clinical decision making by patient ethnicity (R. Harris, Cormack, 

et al., 2018). Such evidence supports the international literature which generally documented a 

small-moderate level of implicit preference for White patients but no difference in clinical 

decision-making (i.e., treatment decisions) by race (see Dehon et al., 2017 for a review).  

Despite such critical findings, this study is not without its limitations. A prominent 

limitation noted by the authors was the poor response rate of 34%, potentially a non-representative 

sample of the final-year medical students. Also, the level of bias medical students hold may not 

represent the general population of New Zealand due to the small number of participants in each 

ethnic group and the limited ethnic variation. One other significant limitation is that data collection 

for bias occurred only at one point in time (Cormack, Harris, et al., 2018). For this reason, long-

term changes in biases and how New Zealand’s current medical education influences ethnic biases 

amongst medical students needs further investigation.  

2.8 Summary 
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Seen as a whole, the biases present in health care are a major challenge in the health system 

internationally and in New Zealand. Implicit racial bias was present amongst health providers and 

medical students, and such biases negatively influenced health care outcomes through multiple 

routes. The evidence primarily came from influences on clinical decision making, patient-provider 

communication and patient perceptions. Additionally, cognitive and physical demands of the 

situation increased physicians’ implicit racial biases. Despite such consequences, implicit racial 

bias in New Zealand remains under-recognised, and research is significantly lacking.  
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Chapter Three: Implicit Social Cognition and Measures 

As biases are subtle and often silent, social psychologists have naturally sought indirect 

implicit attitude measures to assess the biases people may hold. The problem with holding such 

negative racial attitudes is often the lack of correspondence between peoples’ implicit attitudes 

and observable behaviours. Indirect (i.e., implicit) measures have been developed to bridge this 

attitude-behaviour gap. In this chapter, the types of indirect measures utilised in social-cognitive 

research will be outlined. Furthermore, a comparison of the psychometric properties, strengths 

and weaknesses of the measures will be discussed. 

3.1 Implicit Social Cognition 

Implicit social cognition research stems from the view that “traces of past experience 

affect some performance, even though the influential earlier experience is not remembered in the 

usual sense – that is, it is unavailable to self-report or introspection” (Greenwald & Banaji, 1995; 

p. 4-5). This phenomenon is referred to as mental associations. In the early years, indirect 

methods were surprisingly atheoretical, and most evidence came from empirical research (Fazio 

& Olson, 2003). Social psychologists in later years associated existing theories to the 

understanding of mental processes, guiding the current day understandings of implicit social 

cognition (Fazio & Olson, 2003; Hofmann, Gschwendner, et al., 2005).  

One of the early theoretical frameworks that have supported the growing literature in 

implicit and explicit processes is the MODE model (Fazio, 1990). The MODE model stands for 

“motivation and opportunity as determinants of whether the attitude-behaviour process is 

primarily spontaneous or deliberative in nature” (Fazio & Olson, 2003, p. 301). The model 

proposes that unintentional and intentional processes can influence attitudes. The unintentional 
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and spontaneous attitude formation process occurs through automatic activation of the attitude in 

the immediate situation by how the individual judges and interprets the social object. Whereas 

the deliberative and unintentional process occurs through effortful analysing of the social object, 

involving the availability of time, resources and motivation (i.e., the model refers to this as the 

opportunity) in deliberative processing (Fazio & Olson, 2003). Implicit-explicit correlation (IEC) 

will only be high when individuals are motivated enough to control their responses explicitly and 

when there is the opportunity to do so (Fazio & Olson, 2003; Gawronski & Hahn, 2018; 

Hofmann, Gawronski, et al., 2005). 

The MODE model introduced how attitudes form through implicit and explicit processes. 

Extending on from the idea, scholars have argued that implicit and explicit processes exist as 

dual representations of attitudes rather than replacing an old attitude upon constructing a new 

attitude (Bar-Anan & Vianello, 2018; Fazio, 2007; Greenwald & Banaji, 2017; Nosek, 2007; T. 

D. Wilson et al., 2000). The dual-attitude hypothesis stems from two perspectives: 1) attitudes 

are automatically formed and (2) are context-dependent (T. D. Wilson et al., 2000). Dual 

attitudes manifest as an implicit and explicit form; yet, the explicitly manifested attitude is the 

more prominent attitude in the context, allowing for the other attitude to manifest implicitly (T. 

D. Wilson et al., 2000). In other words, implicit attitudes require cognitive effort and motivation 

to be drawn to one’s awareness. This builds on Bargh's (1994) theory of automaticity, where 

automatic attitudes and behaviours can be described using four characteristics – awareness, 

initiation, efficiency and controllability. Implicit processing results from at least one of the 

following characteristics – a lack of awareness, initiation, efficiency and/or controllability of 

one’s attitude (Bargh, 1994; Hofmann, Gschwendner, et al., 2005; Nosek, 2007). 
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3.1.1 Indirect and Direct Measures 

A measure is considered indirect when the construct of interest can manipulate 

participants’ responses in an “unintentional, resource-dependent, unconscious or uncontrollable” 

way (Gawronski & Hahn, 2019, p. 30). Conversely, direct measures are deemed “intentional, 

resource-dependent, conscious, or controllable” (Gawronski & Hahn, 2019, p. 30). More 

importantly, it is the process that matters. The mental construct of interest influences the 

measurement outcome through implicit or explicit processes. Using this conceptualisation, one 

can associate the terms implicit and explicit to the outcome being measured; whereas, direct and 

indirect would describe the measurement tool being utilised (Gawronski & Hahn, 2018).   

3.2 Types of Indirect Measures 

The literature has grouped implicit bias measures into three broad categories: 1) priming 

tasks, 2) IAT and its variants such as a Go/No-Go, and 3) other miscellaneous methods (see 

Table 1; Greenwald & Lai, 2020). Priming tasks involve a priming stimulus which influences 

subjects’ responses to the target stimulus being presented before the target stimulus. Conversely, 

the IAT and variants of the IAT are categorisation tasks which evaluate a bias by how quickly 

and accurately subjects carry out a task (Lai & Wilson, 2021). Other than the family of priming 

tasks and IAT variations, a handful of indirect measures exist (e.g., Name-Letter Effect, 

Linguistic Intergroup Bias, Stimulus-Response Compatibility Task, Extrinsic Affective Simon 

Task, Stereotypic Explanatory Bias, Approach-Avoidance Task and MouseTracker). However, 

such measures lack psychometric evaluation (Greenwald & Lai, 2020; Lai & Wilson, 2021) and 

are beyond the scope of this chapter which aims to focus on more frequently used measures. 
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Table 1  

Most Commonly Utilised Indirect Measures in Social-Cognitive Research 

Families of 

measures 

Primary 

publication 

Times 

cited 

2014-

2018
b
 

Times 

used 

2014-

2018
c
 

Meta-

analytic IC 

Meta-

analytic TRR Used to access 

Association 

type varied 

within or 

between 

trial blocks 

Used 

on the 

Internet 

Used 

with 

children 

Provides 

absolute 

or 

relative 

measure 

Predictive 

validity 

evidence 

available k
d
 𝛼 k

d
 r Attitude 

Stereo-

type 

Self-

esteem 

and/or 

self-

concept 

Priming variations 

Evaluative 

Priming 

Fazio et al. 

1986 
359 103

e
 21 0.53 16 0.26 Yes No Yes Within Yes Yes Absolute Yes 

Semantic 

Priming Task 

Blair & 

Banaji 1996 
92 10

e
 NA NA NA NA No Yes No Within No No Absolute No 

Lexical 

Decision 

Priming  

Wittenbrink et 

al. 1997 
87 20

e
 NA NA NA NA Yes Yes No Within No No Absolute Yes 

Affect 

Misattribution 

Procedure  

Payne et al. 

2005 
333 58 73 0.81 7 0.52 Yes Yes Yes Within Yes Yes Absolute Yes 

Implicit Association Test variations 

Implicit 

Association 

Test  

Greenwald et 

al. 1998 
2116 767 257 0.80 58 0.50 Yes Yes Yes Between Yes Yes Relative Yes 

Go/No-Go 

Association 

Test 

Nosek & 

Banaji 2001 
204 33 18 0.66 5 0.48 Yes Yes Yes Between Yes No Absolute Yes 

Single-

Category IAT  

Karpinski & 

Steinman 

2006 

259 72 33 0.76 7 0.25 Yes Yes Yes Between Yes No Absolute Yes 
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Families of 

measures 

Primary 

publication 

Times 

cited 

2014-

2018
b
 

Times 

used 

2014-

2018
c
 

Meta-

analytic IC 

Meta-

analytic TRR Used to access 

Association 

type varied 

within or 

between 

trial blocks 

Used 

on the 

Internet 

Used 

with 

children 

Provides 

absolute 

or 

relative 

measure 

Predictive 

validity 

evidence 

available k
d
 𝛼 k

d
 r Attitude 

Stereo-

type 

Self-

esteem 

and/or 

self-

concept 

Implicit 

Relational 

Assessment 

Procedure  

Barnes-

Holmes et al. 

2006 

89 71 23 0.60 5 0.43 Yes Yes Yes Between Yes Yes Relative Yes 

Single-Target 

IAT  

Bluemke & 

Friese 2008
f
 

69 31 16 0.78 8 0.43 Yes Yes Yes Between Yes Yes Absolute Yes 

Brief IAT 

Sriram & 

Greenwald 

2009 

121 36 61 0.79 32 0.43 Yes Yes Yes Between Yes No Relative Yes 

Recoding-

Free IAT  

Rothermund 

et al. 2009
g
 

32 3 4 0.69 NA NA Yes Yes No Within No No Relative Yes 

Other methods 

Name-Letter 

Effect  
Nuttin 1985 85 9 8 0.66 24 0.56 No No Yes NA Yes Yes Absolute Yes 

Linguistic 

Intergroup 

Bias  

Maass et al. 

1989 
80 14 NA NA NA NA Yes No No NA No Yes Relative No 

Stimulus 

Response 

Compatibility 

Task  

Mogg et al. 

2003 
112 22 5 0.81 NA NA No Yes No Between  Yes Yes Relative Yes 

Extrinsic 

Affective 

Simon Task  

De Houwer 

2003 
74 7 24 0.38 3 0.24 Yes Yes Yes Within No No Absolute Yes 
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Families of 

measures 

Primary 

publication 

Times 

cited 

2014-

2018
b
 

Times 

used 

2014-

2018
c
 

Meta-

analytic IC 

Meta-

analytic TRR Used to access 

Association 

type varied 

within or 

between 

trial blocks 

Used 

on the 

Internet 

Used 

with 

children 

Provides 

absolute 

or 

relative 

measure 

Predictive 

validity 

evidence 

available k
d
 𝛼 k

d
 r Attitude 

Stereo-

type 

Self-

esteem 

and/or 

self-

concept 

Stereotypic 

Explanatory 

Bias  

Sekaquaptewa 

et al. 2003 
20 2 NA NA NA NA No Yes No NA No No Absolute Yes 

Approach-

Avoidance 

Task  

Rinck & 

Becker 2007 
291 152 19 0.62 4 0.10 No Yes No Between No Yes Relative Yes 

MouseTracker 
Freeman & 

Ambady 2010 
157 13 NA NA NA NA No Yes No Within No No Absolute No 

 

Note. a This table does not describe methods that have been cited fewer than 100 times on Google Scholar as of January 9, 2019; that 

are practically unused in social cognition research (e.g., Emotional Stroop); that have not been used outside of their original 

publications; that have very limited applications; or that are close relatives of other measures presented here (e.g., slight changes in 

instructions or stimuli/categories). More information on meta-analytic estimates is provided in the Supplemental Text. Abbreviations: 

IC, internal consistency; NA, not available; TRR, test–retest reliability. b This indicates the number of times the primary publication 

has been cited from 2014 to 2018 in the Scopus database. c This indicates the number of times a measure has been mentioned in the 

title, abstract, or keywords of academic articles from 2014 to 2018 in the Scopus database, combined with additional articles identified 

by original authors who helped in the construction of this table. d k indicates the number of effects associated with meta-analytic effect 

size. e Estimates of usage for these measures are less precise than for other measures because these measures have been used with 
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multiple names. f This method is a close relative of the Single-Category IAT and was created by Wigboldus and colleagues (D.H.J. 

Wigboldus, R.W. Holland, A. van Knippenberg, unpublished manuscript). g This method is similar to the Single-Block IAT that was 

created by Teige-Mocigemba et al. (2008). From "Implicit Social Cognition”, by A. G. Greenwald and C. K. Lai, 2020, Annual 

Review of Psychology, 71, 419-445 (https://doi.org/10.1146/annurev-psych-010419-050837). Copyright 2020 by Annual Reviews. 

Reproduced with permission.

https://doi.org/10.1146/annurev-psych-010419-050837
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3.2.1 Priming Tasks 

Priming tasks were introduced in social and cognitive psychology earlier than any other 

indirect measures (Fazio et al., 1986; Lai & Wilson, 2021; Wentura & Degner, 2010). Priming 

tasks are predicated on the assumption that prior experiences that have been mentally wired in 

the human brain spontaneously activate associated ideas within a semantic network when a 

stimulus is presented (Anderson, 1983; Collins & Loftus, 1975). For instance, the word apple is 

more quickly associated with the word banana than book, as prior learning and experiences have 

associated apple to banana as they are both fruit, and thus, this association is more accessible. 

Depending on the temporal duration of the presented primes, the primes can be either 

consciously (i.e., supraliminal) or unconsciously (i.e., subliminal) processed (Gawronski & De 

Houwer, 2014). When response rate increases or is faster, it indicates a previously wired, 

familiar concept that reveals a stronger association (Collins & Loftus, 1975).  

Many priming tasks have been employed in research, and a few have been more 

frequently utilised than the rest (Greenwald & Lai, 2020; Lai & Wilson, 2021). Priming tasks can 

be evaluative, meaning that presented primes will determine whether the target stimuli has a 

positive or negative association – this is named the Evaluative Priming Task (EPT; Fazio et al., 

1986). The Lexical Priming Task involves quickly identifying target stimuli as words or 

nonwords (Wittenbrink et al., 1997), and the Semantic Priming Task has primes and targets 

within the same semantic category (Blair & Banaji, 1996). A conceptually similar but unique 

addition to the priming family is the Affect Misattribution Procedure (AMP; Payne et al., 2005). 

The AMP begins with a prime supraliminally presented to the subjects followed by a neutral 

target stimulus and a patterned mask (Payne et al., 2005, 2008). Rather than relying on response 
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latencies like other priming tasks, the AMP depends on evaluating an ambiguous object (Payne 

et al., 2008). When a prime stimulus (e.g., Black face, White face or neutral stimulus) is 

presented and is subsequently followed by an ambiguous target object (e.g., Chinese pictograph), 

the preceding prime alters perceptions towards the target object (S. T. Murphy & Zajonc, 1993; 

Payne et al., 2008).   

3.2.2 Implicit Association Test  

From the many indirect measures have been developed and used for research, the Implicit 

Association Test (IAT) has been the most utilised due to its potential for wider application. The 

IAT was developed in 1998 by Greenwald and colleagues and is a dual categorisation test of 

implicit attitude towards a target concept. A typical IAT procedure consists of five steps that 

include practice blocks and data collection blocks. The single-categorisation tasks in steps one 

and two are practice blocks that serve the purpose to develop familiarity in categorising both 

concepts and attribute dimensions independently. Steps three and five are dual-categorisation 

tasks where data is collected.  

In a race attitude IAT (Figure 10), a single target category (e.g., Black faces or White 

faces) is displayed on each side of the screen that is paired, in a counterbalanced fashion, with an 

attribute category (e.g., positive words or negative words). Stimuli shown on the middle of the 

screen are categorised into one of the two target pairings that can be compatible (e.g., White 

faces-positive words, Black faces-negative words) or incompatible (White faces-negative words, 

Black faces-positive words) with the bias that is being tested. Each stimulus is equivalent to a 

single trial, and a group of trials is referred to as a block. Depending on the design of the IAT, 

the number of trials per block and intertrial interval can vary. The IAT effect is calculated using 
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the average response latency difference between the two dual categorisation tasks in steps three 

and five. A quicker classification of target stimuli implies that the subject prefers a particular 

racial group and attribute relative to the comparison racial group and attribute (e.g., preference 

towards Black faces-positive relative to White faces-negative or vice versa). 

 

Note. Sample screens and stimuli from a typical race preference IAT (Black-White/Good-Bad). 

Reproduced from “Implicit Bias among Physicians and its Prediction of Thrombolysis Decisions 

for Black and White Patients”, by A. R. Green, D. R. Carney, D. J. Pallin, L. H. Ngo, K. L. 

Raymond, L. I. lezzoni, and M. R. Banaji, 2007, Journal of General Internal Medicine, 22(9), p. 

1232 (https://doi.org/10.1007/s11606-007-0258-5). Copyright 2007 by Society of General 

Internal Medicine. CC-BY-NC.  

Figure 10  

Example of Blocks from a Typical Race IAT Procedure 

https://doi.org/10.1007/s11606-007-0258-5
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Māori-specific Implicit Association Test. The BDMM study, introduced earlier in this 

thesis, was the first Māori-specific IAT to be developed in New Zealand for exploring implicit 

racial bias in the field of health (Cormack, Harris, et al., 2018; R. Harris et al., 2016; R. Harris, 

Cormack, et al., 2018). Two separate IATs were adapted and used in this study: the race 

(ethnicity) preference IAT from Greenwald et al. (1998) and the race and compliant patient IAT 

from Sabin et al. (2008). The ethnicity preference IAT used in the BDMM study substituted the 

White and Black peoples’ photos for prototypical Māori and NZ European photographs. Each 

target ethnic category (Māori and NZ European) was paired with each target attribute category, 

good and bad. The ethnicity and compliant patient IAT (hereafter "compliance IAT") consisted 

of word stimuli relating to a compliant patient (e.g., willing, cooperative) and a reluctant patient 

(e.g., reluctant, averse). Each target ethnic category was paired with each target attribute 

category. Other than the two IATs mentioned above, an earlier study by Sibley et al. (2008) had 

developed a language IAT for ethnic and national symbols comparing Māori and Pākehā. As the 

language IAT was not health related, the test will not be further mentioned (see Sibley et al., 

2008 for an in-depth explanation).  

3.2.3 Go/No-go Association Task  

The Go/No-go Association Task (GNAT) was developed a few years following the IAT. 

As with the IAT, the GNAT is a measure of implicit social cognition similar to the IAT in which 

the participants are required to categorise the stimuli into their target pairings (Nosek & Banaji, 

2001). Where the IAT is a dual categorisation indirect measure, meaning that participants must 

categorise the stimulus into two target pairings, the GNAT measures the association between a 

target concept (e.g., race) and bipolar attributes (e.g., positive and negative) that focuses on a 
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single target pairing at a time (see Figure 11; Kaufman, 2012). A target pairing is a category 

(e.g., Māori) paired with a single attribute (e.g., negative traits). Each block of the GNAT is 

assigned a target pairing that becomes the signal for that block. Amongst the stimuli, distractors 

become the noise that must be accurately discriminated from the target stimulus (signal). Unlike 

other related indirect measures, the GNAT relies on signal detection theory based on error rates 

(i.e., sensitivity scores) rather than response latencies.  

The flexibility of the GNAT allows for the distractors to shape various contexts, either by 

using (a) a single other or opposite distractor, (b) generic category distractor, (c) superordinate 

category distractor, or (d) attribute-only distractor. For instance, when using Black Americans 

and positive words as the target pairing for a single block, a single category GNAT would have 

the opposing target category as the distractor/noise (e.g., White Americans and negative words). 

It may be that there is no opposite target category for such a concept. In that case, the GNAT can 

be adapted to use a generic category as its distractor. For example, when the target pairing is 

fruit-good, generic items (table, grass, pencil) would be presented as the distractors. 

Additionally, the superordinate category (e.g., bear, rabbit, dog – animals) of the target category 

(e.g., spider, ant, cockroach – bugs) can be used as distractors, or an attribute-only context can 

also be designed.  
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Note. Sample screens and stimuli from the implicit racism GNAT procedure (Aboriginal-Other 

Category/Pleasant-Unpleasant). Reproduced from “The Go/No Go Association Task as a New 

Technology for Teaching Anti-Prejudice”, by L. M. Kaufman, 2012, A, 22(9), p. 443-444 

(https://www.ascilite.org/conferences/Wellington12/2012/images/custom/kaufmann%2C_leah_-

_the_go_no_go.pdf). Copyright 2012 by Leah M. Kaufman. 

 

3.2.4 Other Derivatives of the IAT 

Other than the IAT and GNAT, several other variants of the IAT have been introduced in 

Figure 11  

Example of Blocks from the Implicit Racism GNAT Procedure 

https://www.ascilite.org/conferences/Wellington12/2012/images/custom/kaufmann%2C_leah_-_the_go_no_go.pdf
https://www.ascilite.org/conferences/Wellington12/2012/images/custom/kaufmann%2C_leah_-_the_go_no_go.pdf
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the literature. The Single-Category IAT (SC-IAT; Karpinski & Steinman, 2006) and the Single-

Target IAT (ST-IAT; Bluemke & Friese, 2010) assesses implicit associations with a single 

attitude object, and both have been used interchangeably in the literature. Yet, the SC-IAT was 

introduced to the literature first with the use of a response deadline, whereas the ST-IAT does 

not require one. This thesis will reference both measures as stated in the studies that will be 

discussed. The Recoding-Free IAT relies on a within-subjects mixed design method which 

overcomes recoding effects that alters the true IAT effect (Rothermund et al., 2009). The Brief 

IAT (BIAT) is an abbreviated form of the IAT with a shorter run time (Sriram & Greenwald, 

2009). Lastly, the Implicit Relational Assessment Procedure (IRAP) requires subjects to assess 

the relation between two stimuli (e.g., cat and rabbit) as similar or different (Barnes-Holmes et 

al., 2006).  

3.3 Reliability 

In statistics and psychometrics, four main reliability measures are used universally: 

internal consistency, test-retest reliability, inter-rater reliability and inter-method reliability. The 

reliability of indirect measures has been evaluated and reported for mostly internal consistency 

and test-retest reliability. Reliability is referred to as the consistency of a measure, the degree to 

which a psychological test yields similar results over repeated measures of the same 

phenomenon (Carmines & Zeller, 1979). Thus, high reliability implies greater consistency and 

precision of the phenomenon the test intends to measure. If consistency is measured across time, 

it examines test-retest reliability (Carmines & Zeller, 1979). 

3.3.1 Reliability of Priming Tasks and Variants 
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Despite the popularity of priming studies, reliability estimates were available for only 

two of the priming measures (EPT and AMP). When research from all domains was reviewed, 

the EPT demonstrated a poor meta-analytic internal consistency (α = .53) and the AMP showed 

good meta-analytic internal consistency (α = .81) Greenwald & Lai, 2020). Likewise, several 

studies from solely intergroup bias reported a similar internal consistency estimate for the EPT 

and AMP (Lai & Wilson, 2021). The recent findings in the overall internal consistency align 

with prior evaluations where the AMP consistently reported good reliability and the EPT seldom 

exceeded an unacceptable reliability estimate (Gawronski & De Houwer, 2014). Temporal 

stability of priming tasks severely lacked or was poor as noted in multiple reviews (e.g., 

Gawronski et al., 2017; Greenwald & Lai, 2020; Lai & Wilson, 2021). In particular, the EPT 

often showed poorest test-retest reliability amongst the popular indirect measures, with the 

highest meta-analytic estimate being r = .33 (Lai & Wilson, 2021). The AMP was reported to 

have a better test-retest reliability estimate in numerous studies and reviews, higher than most 

other indirect measures (e.g., Bar-Anan & Nosek, 2014; Gawronski et al., 2017; Greenwald & 

Lai, 2020; Lai & Wilson, 2021). Generally, the test-retest reliability aggregated from all domains 

was r = .52 (Greenwald & Lai, 2020), and this was slightly higher in studies exploring intergroup 

bias (r = .56; Lai & Wilson, 2021).  

3.3.2 Reliability of Implicit Association Task and Variants 

The IAT variations demonstrated an internal consistency that was adequate to good, and 

the test-retest reliability was acceptable except for the SC-IAT (Bar-Anan & Nosek, 2014; 

Gawronski et al., 2017; Greenwald & Lai, 2020; Lai & Wilson, 2021). Generally, the IAT (α 

= .80) was most consistent, followed by the BIAT (α = .79), ST-IAT (α = .78), SC-IAT (α = .76), 
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IAT-RF (α = .69), GNAT (α = .66) and IRAP (α = .60) (Greenwald & Lai, 2020). It is worth 

noting that the variation was not big, and all were acceptable meta-analytic consistency 

estimates. Furthermore, the consistencies were replicated in a subsequent review of solely 

intergroup bias studies (Lai & Wilson, 2021) and were similar to the estimates reported in a prior 

review (Gawronski & De Houwer, 2014). Test-retest reliability is generally lower for indirect 

measures than direct measures of attitude (Gawronski et al., 2017). All IAT variations showed 

similar test-retest reliability estimates that were acceptable; however, the SC-IAT noticeably 

showed poorer temporal stability than the other measures (r = .25) (Greenwald & Lai, 2020). 

Temporal stability was highest for the IAT (r = .50), followed by GNAT (r = .48), and the IRAP, 

ST-IAT and BIAT had the same meta-analytic test-retest reliability estimate (r = .43). The test-

retest reliability estimate was absent for the IAT-RF. 

3.4 Validity 

Although a measure may be reliable, this does not imply a valid measure (Carmines & 

Zeller, 1979). Reliability is the consistency of a measure, while validity is all about the accuracy 

of a measure. If a psychological measure, to some degree, can represent the psychological 

construct it intends to measure, it is claimed to be valid (Carmines & Zeller, 1979). In implicit 

research, the construct validity and the predictive validity have been largely discussed. To 

establish construct validity, the indirect measure should correlate with measures of other 

constructs that ought to correlate with (convergent validity) and should not be correlated with 

measures of constructs that are unrelated (discriminant validity). Furthermore, the 

operationalised implicit construct should be underpinned by a robust theoretical network to 

demonstrate construct validation (Carmines & Zeller, 1979). Specifically, vital for indirect 
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measures is the predictive value of the measure; how well do scores from an indirect measure 

predict scores on a criterion measure or a gold standard measure (Carmines & Zeller, 1979). The 

following sections aim to summarise the correlational findings and conclusions regarding the 

validity of indirect measures.  

3.4.1 Construct Validity of Indirect Measures  

Previous research in the implicit literature has supported the dual-hypothesis theory 

which postulates that two distinct theoretical constructs of attitude can coexist (e.g., Fazio, 2007; 

Greenwald & Banaji, 1995; T. D. Wilson et al., 2000); however, support for this theory was 

demonstrated in attitudes measured in a single domain (W. A. Cunningham et al., 2001; 

Ranganath et al., 2008). A prominent weakness of this single-domain approach is the inability to 

differentiate attitude-related variance (amount of variance attributable to the construct) from 

method-related variance (amount of variance attributable to the measurement). The presence of 

method-related variance questions the underlying theory and implies that the indirect tests may 

not be measuring the same construct causing serious concerns with construct validity (Bar-Anan 

& Vianello, 2018).  

In light of this issue, Bar-Anan and Vianello’s multi-trait multi-method (MTMM) study 

design included more than 11 construct measures to capture implicit and explicit attitudes across 

three criterion domains (politics, race and self-esteem). This allowed for the distinction between 

attitude- and method-related variance, thus providing overall construct validation. The authors 

presented the findings that “implicit attitude is a theoretical construct related but distinct from the 

construct captured by standard self-reported attitude measures” (Bar-Anan & Vianello, 2018, p. 

1269), supporting the dual-hypothesis theory. Furthermore, evidence for good convergent and 
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discriminant validity was shown by the greater loadings on the implicit constructs and smaller 

loadings on the explicit constructs for most indirect measures (IAT, GNAT, BIAT, ST-IAT, 

Sorting Paired Features Task [SPFT]), and the EPT demonstrated adequate loadings. Conversely, 

the AMP demonstrated loading scores that did not depict two distinct constructs, and hence, 

validity was questionable. By validating six out of the seven common indirect measures, authors 

were able to also validate previous empirical findings that utilised a single indirect measure to 

capture the implicit attitude (Bar-Anan & Vianello, 2018).  

 In another large-scale study, prior to the MTMM study, Bar-Anan and Nosek reviewed 

seven indirect measures (IAT, BIAT, GNAT, SC-IAT, AMP, SPFT and EPT) by assessing 

psychometric qualities across the same three attitude domains (self-esteem, race and politics). 

The evaluation criteria included: reliability (internal consistency and test-retest reliability), 

sensitivity to known-groups effects, within-domain analyses of indirect and direct measures, 

single-category psychometric evaluations, robustness to trimming extreme values and sensitivity 

to data removal due to unusual behaviour. Overall, the IAT demonstrated the best psychometric 

qualities followed by the BIAT, GNAT, ST-IAT. The SPFT and AMP showed poor 

psychometric qualities, and the EPT was much below expectations. This review was a 

comparative analysis of popular and less popular measures, which provided insight and re-

evaluation of psychometrically suitable indirect measures other than the popular IAT. With 

added evidence of construct validation from the MTMM study, the overall findings suggest the 

IAT, BIAT, GNAT and SC-IAT show superior validity over measures like the AMP, SPFT and 

EPT.   

3.4.2 Predictive Validity of Indirect Measures 
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Peoples’ attitudes often do not match their behaviour, which is especially prominent 

when concerning socially sensitive topics (Greenwald et al., 2009). Hence, the development of 

indirect measures aims to bridge the gap between self-reported attitudes and conflicting 

behaviours of individuals (Meissner et al., 2019). If the indirect measure fulfils its role as 

effectively reaching the unconscious, implicit-criterion correlations (ICC) should be positive 

with a high magnitude. Also, self-reported (i.e., explicit) attitudes were generally weakly 

predictive of behaviour – this is referred to as the explicit-criterion correlation (ECC). If there is 

no or little implicit attitude-behaviour gap, IEC should be strong as high congruity of implicit 

and explicit attitudes can lead to stronger behavioural outcomes (Cameron et al., 2012; Lai & 

Wilson, 2021). In other words, the IEC is a moderator of the ICC, although this could vary 

depending on the research domain (e.g., race; Oswald et al., 2013).  

A handful of meta-analytic reviews of the IAT have been published to assess the 

predictive validity. Disappointingly in all papers, the ICC was poor (r = 0.28, Cameron et al., 

2012; r = 0.27, Greenwald et al., 2009; r = 0.10, Kurdi et al., 2019; r = 0.14, Oswald et al., 

2013). This is comparable to the ECCs in previous meta-analytic findings that found poor ECCs 

between attitude and behaviour (r = 0.38, Kraus, 1995) and discriminatory behaviour (r = 0.24, 

Kraus, 1995; r = 0.26; Talaska et al., 2008; r = 0.12 , Oswald et al., 2013). This poses the 

question as to whether the IAT truly measures construct-related variance, as one would expect 

ICC to have predicted behaviour more than explicit reports of behaviour.  

Meissner et al. (2019) have identified methodological issues that may reduce the 

predictive validity of the IAT, such as the influence of non-attitudinal influences, exploring 

evaluations rather than motivations (i.e., liking vs wanting), assessment of associations rather 

than propositional beliefs and the lack of fit between the predictor and criterion. Likewise, 
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Oswald et al. found that the ICC and ECC varied as a function of how the criterion was 

operationalised and the criterion scoring method utilised. For instance, the IAT was a significant 

predictor for only brain activity. Other criterion measures like response time, micro behaviour, 

interpersonal behaviour and person perception were insignificant (Oswald et al., 2013). All 

issues mentioned above are grouped as method-related variance and can also apply to indirect 

measures other than the IAT (Meissner et al., 2019).  

Meta-analyses have shown a positive correlation of a small to moderate magnitude 

between indirect and direct measures (i.e., IEC; Cameron et al., 2012; Greenwald et al., 2009; 

Hofmann, Gawronski, et al., 2005; Kurdi et al., 2019; Nosek, 2005; Oswald et al., 2013). Meta-

analyses of IAT findings aggregated from various domains have found IEC estimates of r = 0.24 

(Hofmann, Gawronski, et al., 2005), r = 0.21 (Greenwald et al., 2009) and r = 0.36 (Nosek, 

2005). Furthermore, meta-analyses on intergroup bias have reported a similar IEC magnitude of 

r = 0.14 (Oswald et al., 2013) and r = 0.12 (Kurdi et al., 2019). One meta-analysis of sequential 

priming measures also found a comparable IEC estimate of r = 0.20 (Cameron et al., 2012). Such 

findings show that IECs all seem to be within a similar range when aggregated together. 

However, heterogeneity existed even within the same intergroup domain when individual object 

pairs were explored. For example, in Nosek’s large-scale study of 57 object pairs have found 

varying IEC levels for Democrats-Republicans (r = 0.59), Straight people-Gay people (r = 0.50), 

European Americans-African Americans (r = 0.33) and Whites-Asians (r = 0.16). Low IECs for 

the race domain was an expected finding, given many people are not aware of their negative 

implicit racial attitudes. The variation in IECs is not surprising considering the several 

moderators in play; the next section will unravel the moderators.  
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3.5 Suitable Measure for Assessing Racial Bias? Strengths and Weaknesses 

As there are a variety of measures that can assess racial bias, the strengths and 

weaknesses of the well-performing indirect measures need to be discussed. This section explores 

three main topics: the speed-accuracy trade-off between measures of response latency versus 

signal detection, constraints when assessing race, and the comparison of two single-attitude 

measures. These three sections will outline why the GNAT is the most suitable measure for 

assessing racial bias. 

3.5.1 Speed-Accuracy Trade-Off 

A trade-off that indirect measures must take into consideration is the speed-accuracy 

trade-off. Any implicit measure needs to be designed to balance the two, as an increase in speed 

of the task compromises the accuracy. Conversely, if the response speed is greater, there is the 

potential that the response is not automatic, and therefore errors occur (Nosek & Banaji, 2001). 

Hence, having a fine balance between speed and accuracy is crucial. The IAT uses response 

latencies, and the IAT systematically creates floor and ceilings in response latencies as response 

speed is rounded to 300ms or 3000ms for response times that are lower or higher, respectively 

(Greenwald et al., 1998). The GNAT is more flexible in that ceiling effect in error rates can be 

minimised by manipulating the response deadline – a response deadline of 500-850 milliseconds 

was the optimal range to avoid floor and ceiling effects.  

Another problem with the IAT and many other indirect measures is that task performance 

is operationalised by interpreting solely response latencies, whilst ignoring the relevant 

information conveyed by the error rates (Nosek & Banaji, 2001). On the other hand, the signal 
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detection approach used by the GNAT can interpret task performance from both sensitivity (i.e., 

discriminability) and bias by independently calculating the amount of response bias associated 

with the discriminability. The ability to quantify response bias independently to task 

discriminability is a clear advantage of the GNAT compared to the IAT.  

3.5.2 Constraints in the Assessment of the Concept 

The IAT is a relative association measure that requires a comparative concept (e.g., Black 

relative to White). Nosek et al. (2005) asserted in their work that if the IAT can be decomposed 

so that concepts can be measured independently as single categories, the IEC should be 

maximised when the indirect and direct measures are both measuring the same attitude object 

(e.g., strongest IEC with Black IAT and explicit Black attitudes, and weaker IEC for Black IAT 

and explicit White attitudes and explicit Black-White attitudes). Suppose the decomposition 

approach of the IAT does not hold; in that case, it is hypothesised that the IEC will show no or 

minimal variation between relative and single-category indirect and direct measures. As shown 

in Figure 12, all four target concepts show that decomposing the IAT to allow for independent 

assessment of the association strength is not a possible method. That is, the IAT will always be a 

relative assessment of target concepts (Nosek et al., 2005).  
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Figure 12  

Predicted and Actual Zero-order Correlations amongst IAT and Explicit Attitudes or Stereotypes 

calculated Relatively or Separately for Individual Target Concepts 
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Note. The top left graph represents the implicit-explicit correlation of the non-decomposable 

IAT, whereas the right graph represents the decomposable IAT. The bottom four graphs (Bush-

Gore, Black-White, Gender-Science, and Old-Young) resembles the non-decomposable IAT 

graph, indicating that that the IAT cannot independently assess target concepts. Reproduced from 

“Understanding and Using the Implicit Association Test: II. Method Variables and Construct 

Validity”, by B. A. Nosek, A. G. Greenwald, and M. R. Banaji, 2005, Personality and Social 

Psychology Bulletin, 31(2), p. 172 (https://doi.org/10.1177/0146167204271418). Copyright 2005 

by the Social for Personality and Social Psychology, Inc. 

 

The GNAT, on the other hand, is robust for independently measuring implicit attitudes 

towards concepts (Nosek & Banaji, 2001). Whilst some researchers may desire the relative 

assessment of implicit attitudes (e.g., Coke-Good versus Pepsi-Bad), other research domains may 

show more meaningful interpretations with no comparative concept. A common example is 

attitudes towards racial groups. As the comparative racial group sets the context for how implicit 

racial attitudes may manifest, different racial groups as the comparative concept may lead to 

different manifestations of the racial attitudes (Nosek & Banaji, 2001). Commonly, individuals 

have a preference towards White Americans compared to Black Americans. Yet, the magnitude 

and direction of the association may change if the comparative racial group is Asian Americans 

rather than White Americans (Nosek & Banaji, 2001). It is therefore not ideal for exploring 

racial attitudes using a relative association measure as it is context dependent. However, 

interestingly, the racism literature is saturated with empirical research using the IAT that is a 

relative association measure (e.g., see Greenwald & Lai, 2020). Future studies should endeavour 

to utilise a measure capable of assessing racial groups separately, which can be achieved using a 

https://doi.org/10.1177/0146167204271418
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measure like the GNAT or the ST-IAT/SC-IAT.  

3.5.3 Comparison of Single-Attitude Object Measures 

The GNAT and ST-IAT are the two single-attitude object measures supported with good 

psychometric qualities (Bar-Anan & Nosek, 2014). However, both are not without limitations. 

The GNAT relies more heavily on the cognitive capacity of the subjects than any other measure. 

Bar-Anan and Nosek’s review of indirect measures noted that the response deadline might be too 

much of a demand for those with poor cognitive capacity, causing error rates to increase. They 

also stated that error rates could increase for those who are more sensitive to time-pressured 

tasks and less experienced with digital technologies. On the other hand, the ST-IAT 

demonstrated the lowest error rate compared to other indirect measures. However, the simplicity 

of the task may increase proneness to non-conscious processes (Bar-Anan & Nosek, 2014; 

Stieger et al., 2011). Furthermore, the psychometric properties of the ST-IAT performed slightly 

worse under the same conditions as the GNAT (Bar-Anan & Nosek, 2014). Given the strengths 

and weaknesses of both measures, it may be appropriate to consider the population of interest; a 

cognitively capable sample would suit the GNAT, while the general population or populations 

with a poorer cognitive capacity (e.g., children and elders) may suit the ST-IAT.  

3.6 Summary 

Taken together, priming tasks, the IAT and variants of both tasks were explored, and the 

psychometric value of each was compared. The IAT, BIAT, GNAT, ST-IAT demonstrated good 

psychometric properties, while the SPFT, AMP and EPT were unsatisfactory. The choice of 

indirect measure should depend significantly on the research question and population of interest, 
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as no measure was perfect because trade-offs always existed. To narrow the attitude-behaviour 

gap, researchers should also be mindful of the several moderators that can influence relationships 

like self-presentation effects, evaluation strength, dimensionality and distinctiveness.  
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Chapter Four: The Current Study 

4.1 Rationale  

There is consensus in the health literature that racism is a significant determinant of 

poorer health (Houkamau et al., 2017; MOH, 2019). Evidence from international (Paradies, 

2006; Paradies et al., 2015) and New Zealand-based studies (R. Harris et al., 2006a, 2006b, 

2012; R. Harris, Stanley, et al., 2018; Houkamau et al., 2017) have noted that racism was 

associated with a deterioration in physical and mental health. Within New Zealand, self-reported 

health is poorer amongst minority groups (e.g., Māori, Asians, Pacific and/or MELAA) 

compared to New Zealand European group members (R. Harris et al., 2006b, 2012; R. Harris, 

Stanley, et al., 2018; Talamaivao et al., 2020). Particularly, Māori experienced the highest level 

of any form of racial discrimination (R. Harris et al., 2006b), and people who identified as Māori 

reported even greater experience of racial discrimination than those who identified as mixed 

Māori and European race (R. Harris et al., 2013; Houkamau & Sibley, 2015). Therefore there is 

sufficient evidence to conclude that racism is still alive and a persisting issue that requires 

greater recognition in New Zealand.  

There is clear evidence of provider implicit bias influencing several pathways leading to 

health disparities (FitzGerald & Hurst, 2017; Hall et al., 2015; Maina et al., 2018). Some of the 

main pathways provider implicit bias has been evidenced to affect is patient-provider 

communication (FitzGerald & Hurst, 2017; Shen et al., 2018) and patient perceptions (Ngo-

Metzger et al., 2003; Penner et al., 2016; Saha et al., 1999). There was mixed evidence for 

provider implicit bias affecting clinical decision-making (FitzGerald & Hurst, 2017; Maina et al., 

2018). Furthermore, the negative impacts of provider implicit racial bias seem to be more 
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pronounced in minority groups, as shown by international reviews (Maina et al., 2018; Paradies 

et al., 2015).   

However, detection of implicit racial bias is challenging. The large body of evidence on 

implicit bias in the US has documented two decades worth of indirect measures of implicit bias. 

From the measures that resulted in good (GNAT, SC-IAT, ST-IAT) to excellent (IAT, BIAT) 

psychometric properties, the ideal choice of the indirect measure would depend partly on the 

research domain and partly on the trade-offs associated. Ideally, research on race should adopt a 

single-attitude object measure, like the GNAT or ST-IAT/SC-IAT, in which a comparative 

concept is not required. Additionally, research exploring implicit racial attitudes amongst health 

providers may suit the GNAT more as health providers generally have higher cognitive capacity 

than the general population as discussed in Chapter Three (Section 3.5).  

Within New Zealand, only one study has explored implicit racial/ethnic bias with 

students; the BDMM study (Cormack, Harris, et al., 2018; R. Harris, Cormack, et al., 2018). 

Briefly stated, the study compared implicit attitudes towards Māori and NZ Europeans and racial 

bias in clinical decision-making in final-year medical students. Their findings demonstrated that 

final-year medical students held an overall implicit preference towards NZ Europeans relative to 

Māori. This is concerning as students’ implicit attitudes can potentially have leading effects to 

the care that they will provide as future health professionals. Research on provider implicit racial 

bias is still in its infancy in New Zealand. The lack of implicit racial bias research in the health 

sector remains a significant gap that needs to be understood in order to be addressed. Little is 

also known about how bias may change over training into practice or if different programmes 

may influence the level of racial bias held. Given this, this study seeks to understand the changes 

in racial bias in clinical training programmes in New Zealand. 
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4.2 Aims 

Given the persisting health inequities and lack of New Zealand-based research on implicit 

bias in health care, the study’s primary aim is:  

1. To determine clinical students’ and healthcare workers’ implicit racial bias toward Māori 

and NZ Europeans.  

2. To determine clinical students’ and healthcare workers’ explicit racial bias toward Māori 

and NZ Europeans.  

3. To examine the association between clinical students’ and healthcare workers’ implicit 

and explicit racial bias.  

4. To examine implicit and explicit racial bias of clinical students by programme type 

(medicine, psychology, nursing, social work and other relevant clinical degrees).  

5. To examine implicit and explicit racial bias, comparing pre-trained clinical students to 

clinical students who are undergoing or have completed their clinical training. 

6. To investigate the level of implicit and explicit racial bias in clinical students compared 

to healthcare workers.  

4.3 Hypotheses  

Based on the previous findings in the field of racism and provider implicit bias, 

hypotheses of the study were as follows:  

Racial Biases 
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1. Clinical students will demonstrate a stronger automatic association toward NZ Europeans 

than toward Māori thus indicating a positive bias towards NZ Europeans. 

2. Clinical students will demonstrate stronger automatic association of NZ Europeans with 

more compliance attributes and Māori patients with more reluctance attributes.  

3. Healthcare workers will demonstrate a stronger automatic association toward NZ 

Europeans than toward Māori thus indicating a positive bias towards NZ Europeans. 

4. Healthcare workers will demonstrate stronger automatic association of NZ Europeans 

with more compliance attributes and Māori patients with more reluctance attributes. 

5. Clinical students will explicitly report a preference for NZ Europeans relative to Māori.  

6. Healthcare workers will explicitly report a preference for NZ Europeans relative to 

Māori.  

7. Clinical students will demonstrate lower explicit racial bias than implicit racial bias.  

8. Healthcare workers will demonstrate lower explicit racial bias than implicit racial bias. 

9. The relationship between implicit and explicit racial attitudes will show a significant 

weak correlation or no significant correlation.  

Impact of Training Programmes and Experience on Bias 

10. Implicit and explicit racial bias will be similar across the clinical programmes (medicine, 

psychology, nursing, social work and other relevant clinical degrees) and disciplines.  

11. Those who have not yet undertaken their clinical training will show more implicit and 

explicit racial bias than those undertaking or have finished their clinical training.  

12. Healthcare workers will demonstrate a lower level of implicit racial bias than clinical 

students.  
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Chapter Five: Methods 

5.1 Study Design 

This study consisted of a cross-sectional, web-based study hosted on Qualtrics 

(http://www.qualtrics.com) and Inquisit 6 Web (http://www.millisecond.com). The explicit bias 

questionnaires and demographic information was collected via Qualtrics and participants were 

automatically redirected to Inquisit 6 Web to complete the racial bias GNATs (an indirect 

measure of implicit bias).  

5.1.1 Ethical Approval 

An application was made to the University of Auckland Human Participants Ethics 

Committee and was approved on 2nd June 2021 for three years (reference number 22086; 

Appendix A).  

5.2 Participants 

5.2.1 Inclusion and Exclusion Criteria 

Participants were registered healthcare professionals or students from the fields of 

medicine, psychology, nursing, social work or other relevant clinical programme. Specifically, 

participants were able to participate if they were a first-year student or a final-year student in one 

of the abovementioned clinical programmes from a tertiary institution in New Zealand or had 

graduated from one of these programmes and were registered as a health professional in that 

field. Furthermore, participants had to be 18 years or older, be able to read and write English and 
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have access to internet connection to complete the online web-based study. Participants were 

excluded if they were not in the clinical programmes stated above or were not registered as a 

healthcare professional in the associated field 

5.2.2 Sample Size and Power Calculation  

Power analysis was conducted with G*Power 3.1 (Faul et al., 2007). The effect size was 

derived from Nosek and Banaji (2001; Cohen’s d = 0.85), a power level of .80 and an alpha level 

of .05. A one-way analysis of variance (ANOVA) test with five groups (medicine, nursing, 

psychology, social work and other) was chosen for the power analysis. A total sample size of 75 

was needed to detect a significant effect across the clinical programmes. Given the low response 

rate observed in previous research (34%; Cormack, Harris, et al., 2018), this was considered in 

the total sample size calculation. Hence, the total sample size needed in this study was 125 

participants.   

5.3 Procedure 

5.3.1 Recruitment   

The study has used various approaches for recruiting participants (clinical students & 

healthcare workers). For the recruitment of clinical students, fifteen training programmes across 

11 tertiary institutions were initially contacted. An email invitation was sent to programme 

directors, which included the information sheet (Appendix B) and consent form (Appendix C) as 

attachments. Programme directors were asked to return the signed consent form if they were 

willing to circulate the email invitation for participation to their students. Once the signed 

consent form was returned, the student researcher sent the participant email invitation (Appendix 
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D) and the participant information sheet (Appendix E) to the programme director, asking them to 

forward it to all their students. The electronic consent form was added as the first page of the 

survey for participants to sign prior to starting the study (Appendix F). Twelve clinical 

programmes from universities and technical institutions gave consent. A list of all technical 

institutions and universities contacted can be found in Appendix G.  

For recruitment via student groups and professional bodies, the participant email 

invitation and participant information sheet were sent to the administrator or the chair, who was 

then able to forward the email onto the members. All possible student associations, societies and 

clubs were approached that seemed likely to be set-up to support potential participants (e.g., a 

medical student association). Professional bodies within the scope of health care were contacted 

to circulate the study invitation to their member, including the participant information sheet and 

consent form. Additionally, the advertisement flyer was sent if requested (Appendix H).  

Recruitment also took place via social media platforms such as Facebook, Twitter, 

Instagram and Reddit. The social media post for recruiting clinical students and healthcare 

workers (Appendix I) was shared with relevant community groups, university pages and 

professional body pages. See Appendix G for the list of groups contacted.  

5.3.2 Study Process 

Participants (clinical students and healthcare workers) could access the Qualtrics survey 

using the survey link which could be found in the email invitation, participant information sheet, 

social media post or advertisement flyer. The participant information sheet was displayed when 

clicked into the link, followed by the consent form. Participants had to give consent for the 

survey to begin. Those who did not provide consent could not participate, and the survey ended 
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with a message stating that as no consent was given by the participant, they could not continue 

with the study. Following consent, demographic information was collected (section one of the 

survey). Next, in section two, participants were required to complete the explicit bias 

questionnaires. In the final section, participants were redirected to Inquisit 6 Web, where they 

completed the GNATs.  

The redirected page in Inquisit 6 Web showed a brief description of the GNAT and 

instructions on downloading the Inquisit 6 application required to complete the GNATs. 

Participants were asked to complete two GNATs – 1) racial preference GNAT and 2) race and 

compliance GNAT. Before beginning both GNATs, a brief description of the GNATs was 

displayed to guide the participants. No breaks were given in between the GNATs. Once 

completed, participants were redirected to a separate survey on Qualtrics which gave them the 

option to go in the draw to win one in 10 Westfield or grocery vouchers. Participants’ email 

addresses were collected in a separate survey for the prize draw that was not linked to the main 

survey.  

5.4 Measures  

The survey consisted of three sections in the following order – 1) basic demographic 

questionnaire, 2) explicit bias questionnaires and 3) two GNATs (an indirect measure of implicit 

bias; see Appendix J for the full survey). Sections one and two of the survey were both self-

reported and took approximately 5 minutes. Section three took approximately 20-25 minutes to 

complete. Overall, the study took approximately 25-30 minutes to complete.  

5.4.1 Demographic Variables  
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The following demographic variables were collected: age; gender; ethnicity; Māori 

ancestry; New Zealand residency status; birth country; years lived in New Zealand; area grew up 

in (rural, suburban, city); current postcode; and occupation (tertiary student or New Zealand 

registered health worker). 

Students completed the following additional questions: stage of clinical training 

(undertaking, completed, uncompleted or none); clinical programme type (medicine, nursing, 

psychology, social or other [specified]); tertiary institution; stage of programme (1st year, 

training year or other [specified]). Registered healthcare workers were asked their registered 

health profession and years of practice.  

5.4.2 Explicit Measures 

Explicit racial bias was self-reported by the participants and was divided into the 

following sections: racial preference, clinical and personal attitudes toward NZ Europeans and 

Māori, and social desirability bias.  

 Racial preference. The same racial preference question from the BDMM study was used 

in the current study (Cormack et al., 2018). Explicit racial preference was asked using a 7-point 

Likert scale, with “1” indicating a strong preference for NZ Europeans relative to Māori; “4” 

indicating a neutral preference for NZ Europeans and Māori; “7” indicating a strong preference 

for Māori relative to NZ Europeans.  

 Clinical and Personal Attitudes toward NZ Europeans and Māori. Explicit attitude 

questions involved questions related to the clinical warmth, competence, compliance dimensions 

and personal racial comfort items – all of which are linked to perceptions of patients in the racial 

bias literature.  
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 Clinical warmth. Clinical warmth items were derived from Fiske et al. (1999) and 

Cormack, Harris, et al. (2018) – warm, likeable, sincere and tolerant. All items were referred to 

as the clinical warmth dimension, as the traits loaded significantly onto the warmth factor for 

more than 11 unique social groups (see Fiske et al., 1999). Participants were asked to rate their 

perceived warmth towards NZ Europeans/Māori on a 7-point scale, “1” indicating least warmth, 

“4” indicating neutral warmth and “7” indicating most warmth. Participants were also asked to 

rate how likeable, sincere and tolerant NZ European/Māori patients/people were from a scale of 

“1” (not at all) to “7” (extremely). The mid-point (4) was defined as neutral, and each item was 

asked separately for NZ Europeans and Māori.  

 Clinical competence. The following items characterised the clinical competence 

dimension: competent, intelligent and confident (Fiske et al., 1999). The items were also utilised 

by Cormack, Harris, et al. (2018). Participants were asked to rate how competent, intelligent and 

confident they thought NZ Europeans/Māori were, in general. The items were rated on a 7-point 

scale, where “1” represented not at all, “4” represented neutral and “7” represented extremely. 

Each item was asked separately for each racial group.  

 Clinical compliance. Compliant, reliable and motivated represented the clinical 

compliance dimension, which had been derived from Cormack, Harris, et al. (2018). Participants 

were asked how compliant, reliable and motivated they thought NZ Europeans or Māori were, 

from a scale of “1” (not at all) to “7” (extremely). The midpoint, “4”, was neutral. All items were 

asked separately for each racial group.  

 Personal racial comfort. An additional two personal attitude items were added to explore 

how participants felt when working with NZ Europeans and Māori. Participants rated how 

comfortable they would feel working with NZ Europeans/Māori and how competent they would 



  

94 

 

feel working with NZ Europeans/Māori. The scores were rated on a 7-point scale, with “1” being 

not at all, “4” being neutral and “7” being extremely. Both items were asked separately for NZ 

Europeans and Māori.  

 Social Desirability. Social desirability bias was measured using the Rand-5 Social 

Desirability Response Set (SDRS; Hays et al., 1989), as utilised by Cormack, Harris, et al. 

(2018). To maximise cognitive functioning for the upcoming GNAT, a brief version of the 

Marlowe-Crowne social desirability measure was used. The SDRS provides five response 

options: definitely true, mostly true, don’t know, mostly false and definitely false. There are five 

items in the SDRS, and a sample item is “I am courteous even to people who are disagreeable”. 

The reliability (𝛼 = .66-.88) and test-retest reliability (𝛼 = .72) was adequate (Hays et al., 1989).  

The SDRS has been utilised across numerous populations, making it a versatile social 

desirability measure. For example, research with minorities (Chae et al., 2010; Teng & Mak, 

2011), work-related research (Chen et al., 2013; Cooke et al., 2019; D’Arcy et al., 2014; M. Kim 

& Beehr, 2017) and health care research (Gremigni et al., 2016; O’Carroll et al., 2011). Several 

studies exploring race have also chosen to utilise the SDRS (e.g., Cormack, Harris, et al., 2018; 

Krieger et al., 2013; Krieger, Kosheleva, et al., 2011; Krieger, Waterman, et al., 2011). As the 

current study is within the same research domain, race, the SDRS was chosen.  

5.4.3 Implicit Measure 

As described in Chapter Three (Section 3.2.3), the GNAT is an indirect method using 

signal detection theory (i.e., sensitivity) to assess automatic associations between target and 

attribute categories and can be a single-attitude object measure. Past research has evaluated the 

psychometric properties of the GNAT – internal reliability (α = .66) and test-retest reliability (α 
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= .48) were in the acceptable-positive range (Greenwald & Lai, 2020), and overall validity was 

good when compared with other indirect measures of implicit attitude (e.g., IAT, BIAT, SC-IAT, 

AMP, SPFT and EPT; Bar-Anan & Nosek, 2014). Previous research has recommended that 

automatic racial attitudes should be assessed using a single-attitude object measure (Nosek & 

Banaji, 2001) such as that used in the GNAT. Therefore, the current study has utilised the GNAT 

mainly due to its strength as a single-attitude object measure and the use of signal detection 

theory. 

Participants completed four GNATs: Māori preference, NZ European preference, Māori 

compliant-reluctant patient and NZ European compliant-reluctant patient. One GNAT consisted 

of two blocks with one target pairing assigned per block. However, for simplified interpretation, 

the Māori preference GNAT and NZ European preference GNAT were grouped and referred to 

as the race and preference GNAT. Likewise, the Māori compliant-reluctant patient GNAT and 

NZ European compliant-reluctant patient GNAT were grouped and referred to as the race and 

compliance GNAT.  

A target pairing was where one target category (e.g., Māori surnames) was paired with an 

attribute (e.g., positive trait words). These become the signal that must be discriminated from the 

noise (i.e., distractors), which in this case was the opposing target category (e.g., NZ European 

surnames) and attribute (e.g., negative trait words). Each trial displayed one of the stimuli on the 

centre of the screen, as either a target (i.e., signal) or a distractor (i.e., noise). If the stimulus from 

the target pairing that is a signal (e.g., stimuli from the Māori-positive pairing) was displayed, 

participants were required to press the space bar (indicating “go”). If a distractor was displayed, 

participants should not press the space bar (indicating “no-go”). The target pairing was colour-

coded depending on which stimuli, target category or attribute, was displayed; white indicating 
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the targets and blue for the attributes. The signal to noise ratio was 1:1, and the stimulus was 

displayed in a random order.   

Consistent with the original GNAT paper (Nosek & Banaji, 2001), each experiment used 

96 stimulus items. For the race and preference GNAT this consisted of 24 Māori surnames, 24 

NZ European surnames, 24 positive trait items and 24 negative trait items (see Appendix K). The 

evaluative attribute items were sourced from the original paper by Nosek and Banaji (2001). The 

race and compliance GNAT used the same Māori and NZ European surnames but with 24 

compliant patient trait items and 24 reluctant patient trait items. As no other GNAT studies were 

conducted on race and compliance, but one IAT had done this previously, the trait items used in 

each category were derived from various sources (see Appendix K).  

In total, one GNAT block consisted of 16 practise trials followed by 40 data collection 

trials. There were eight blocks (four practice and four data collection) for each experiment. B. J. 

Williams and Kaufmann (2012) found evidence for adequate (.60) to good (.80) reliability with 

an average of approximately 27 and 101 trials per block, respectively. Hence, our study seemed 

appropriate to proceed with 40 critical trials, as this falls within the range of achieving adequate 

to good reliability without impacting the stability of the observed effect. 

Whilst both signal detection and response latencies can be used for the GNAT, the 

current study used signal detection. Signal detection uses response deadlines, which requires 

participants to respond within a certain time frame. The response deadline varied depending on 

the blocks; response deadlines were 1000ms, 750ms, 600ms for the training blocks, respectively. 

Each trial had an interstimulus interval of 150ms, meaning there was a pause of 150ms before a 

new item was presented. Table 2 shows an overview of the GNAT design for this study. 
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Table 2  

Overview of the GNAT Design 

Note. ms = millisecond, ISI = Interstimulus Interval; Training blocks are not included here (1000ms; 20 trials per pairing)

 
Response 

Deadline 
Target (Signal) Distractors (Noise) 

Signal to 

Noise 

Ratio 

ISI 
Practice 

Trials 

Critical 

Trials 

Approx. 

Time 

Race and 

Preference 

GNAT 

750ms 

 

Māori-Positive NZ European -Negative 

1:1 
150

ms 
16 40 

10-15 

minutes 

Māori-Negative NZ European-Positive 

NZ European-Positive Māori-Negative 

NZ European-Negative Māori-Positive 

600ms 

Māori-Positive NZ European-Negative 

Māori-Negative NZ European-Positive 

NZ European-Positive Māori-Negative 

NZ European-Negative Māori-Positive 

Race and 

Compliance 

GNAT 

750ms 

Māori-Compliant NZ European-Reluctant 

1:1 
150

ms 
16 40 

10-15 

minutes 

Māori-Reluctant NZ European-Compliant 

NZ European-Compliant Māori-Reluctant 

NZ European-Reluctant Māori-Compliant 

600ms 

Māori-Compliant NZ European-Reluctant 

Māori-Reluctant NZ European-Compliant 

NZ European-Compliant Māori-Reluctant 

NZ European-Reluctant Māori-Compliant 
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5.5 Data Cleaning and Removal 

Data cleaning and removal was carried out in each section of the survey, and this is 

outlined in Figure 13. There were initially 449 participants who met the eligibility criteria and 

enrolled in the study. Seventy-six participants were removed from the demographics survey due 

to no consent or uncompleted survey. Thirty-two participants dropped out after completing the 

demographic survey, and 52 participants missed responses or did not complete the explicit bias 

survey. The total number of participants who completed the demographics and explicit bias 

survey was 289.  

One hundred and three participants dropped out after the explicit bias survey; hence, 186 

participants attempted the GNAT. Twenty-five participants were removed for missing data or 

uncompleted tasks from the GNAT, and 18 participants who could not discriminate signal from 

noise were also removed. This approach was consistent with the procedure carried out in Nosek 

and Banaji (2001), where participants who scored a d’ value of less than 0 were removed from 

the analysis. In the current study, participants who scored d’ value of less than 0 for at least one 

target pairing was removed. In total, 143 participants completed the whole study, and the 

response rate was 32%.  
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Figure 13  

Procedural Diagram of the Data Cleaning and Removal Process 

Enrolled (Initial n = 449) 

   
 

  Removed (n = 76) 

  No/Missing consent = 27 

  
Uncompleted = 49 

 
  

Demographics (n = 373) 

 
 

 

  Removed (n = 84) 

  Dropped out in-between = 32  

  Uncompleted/Missing = 52 

   

Explicit Bias Questionnaire (n = 289) 

 
 

 

  Removed (n = 146) 

  Dropped out in-between = 103 

  Uncompleted/Missing = 24 

  d' score less than zero = 19 

   

Implicit Bias Measure (Final n = 143) 
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5.6 Data Analysis  

Data analysis was completed in Statistical Package for Social Sciences (SPSS) version 

27.0. An a priori statistical significance value of .05 was used for all analyses. The GNAT scores 

were calculated as defined in Nosek and Banaji (2001), the developers of the GNAT. The 

authors followed the signal detection theory calculation by D. M. Green and Swets (1966). In 

signal detection theory, sensitivity (d’) is used to show how well participants can discriminate 

the targets (i.e., signal) from the distractors (i.e., noise). The d’ score can be calculated by 

converting the hit-rate and false-alarm rate to z-scores and then subtracting the two. The GNAT 

is predicated on the assumption that greater accuracy in discriminating the target category and 

attributes leads to a greater GNAT effect and endorsement of the positive automatic attitude 

(positive d’ score).  

Prior to testing each hypothesis, the data were screened for errors or unusual data points. 

Cases noted as outliers were removed; for example, most d’ scores less than zero were removed 

as they indicated poor discriminability between signal and noise (i.e., task was not performed 

properly). Cases with d’ scores on the higher end were screened to see if they were plausible 

values and were included in the final analysis. All comparisons performed to test the hypotheses 

were checked if parametric assumptions were met before reporting. To compare attitudes toward 

NZ Europeans and Māori, paired-samples t-tests were used if parametric assumptions were met. 

If violated, the non-parametric equivalent was used – Wilcoxon’s signed-rank test and sign test. 

The relationship between implicit and explicit bias was explored by conducting a correlational 

analysis with Spearman’s rho, as the data were ordinal. The Kruskal-Wallis test was used as a 

non-parametric alternative to the one-way ANOVA to explore attitudes held by type of clinical 
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training programmes. To compare the training status of students, the independent samples t-test 

and Mann-Whitney U test were used where appropriate. Lastly, all comparisons were conducted 

using the Mann-Whitney U test to explore attitudes by occupation. 
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Chapter Six: Results 

6.1 Section One – Participant Demographics and Characteristics  

One hundred and forty-three participants met the eligibility criteria, consented to 

participate in the study and completed the whole study. Of the 143, 76 participants were tertiary 

students, and 67 were New Zealand registered healthcare workers. Table 3 outlines the 

demographic information for the 143 participants, and each column displays the proportions for 

tertiary students, healthcare workers and the combined total. As there were many participants 

who dropped out throughout the study, those who had fully completed the demographic 

questionnaire but dropped out afterwards were retained and utilised for Hypothesis Two. The 

total number of participants who completed only the demographic questionnaire and explicit bias 

questionnaire was 289. Only Hypothesis Five and Six utilised the dataset of 289 participants, so 

the demographic table will not be explained in-depth (see Appendix L for the table).  

Participants had an overall median age of 31 years. The median age for tertiary students 

was 24 years and 38 years for New Zealand registered healthcare workers. The majority of 

people who participated identified as female (80%). The majority of participants were NZ 

European (65%), followed by Asian (15%) and then Māori (14%). Only 18% of participants 

reported having Māori ancestry, whilst 82.5% did not. Most participants were New Zealand 

citizens (85%). The proportions for whether participants were born in New Zealand differed 

somewhat between the groupings: clinical students (yes = 75%, no = 25%), healthcare workers 

(yes = 58%, no = 42%), 2 (1) = 4.55, p = .033. All participants lived in New Zealand for more 

than one year; however, the median years varied by group (clinical students = 13 years, 
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healthcare workers = 21.5 years, and the combined total = 16 years). For community type, more 

than one response could be selected; many resided in suburban areas (45%), and those who 

resided in the city and rural areas were similar (30% and 26%, respectively).  

Table 3  

Demographic Information of the Sample (N = 143) 

Baseline 

Characteristic 

n (IQR/%)     

 Clinical 

Students 

(n = 76) 

New Zealand  

Registered 

Healthcare 

Workers 

(n = 67) 

Test 

Statistic 

(Z or 2 ) 

df p Combined 

Total 

(n = 143) 

     

Age -7.90  <.001*  

    Median (IQR) a 24 (21-29) 38 (32-52)    31 (24-40) 

Gender 2.66 2 .265  

    Female 62 (82%) 52 (78%)    114 (80%) 

    Male 12 (16%) 15 (22%)    27 (20%) 

    Gender Neutral  0 (0%) 0 (0%)    0 (0%) 

    Other 2 (3%) 0 (0%)    2 (1%) 

    Prefer not to say 0 (0%) 0 (0%)    0 (0%) 

Ethnicity b 7.70 6 .261  

    NZ Europeans 43 (57%) 50 (75%)    93 (65%) 

    Māori 13 (17%) 7 (10%)    20 (14%) 

    Pacific 1 (1%) 1 (2%)    2 (1%) 

    Asian 15 (20%) 7 (10%)    22 (15%) 

    MELAA 3 (4%) 7 (2%)    4 (3%) 
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Baseline 

Characteristic 

n (IQR/%)     

 Clinical 

Students 

(n = 76) 

New Zealand  

Registered 

Healthcare 

Workers 

(n = 67) 

Test 

Statistic 

(Z or 2 ) 

df p Combined 

Total 

(n = 143) 

     

    Other 1 (1%) 0 (0%)    1 (1%) 

    Prefer not to say 0 (0%) 1 (2%)    1 (1%) 

Māori Ancestry .10 1 .753  

    Yes 14 (18%) 11 (16%)    25 (18%) 

    No 62 (82%) 56 (84%)    118 (83%) 

New Zealand Residency Status 1.84 2 .398  

    Citizen 67 (88%) 55 (82%)    122 (85%) 

    Resident 7 (9%) 11 (16%)    18 (13%) 

    Other 2 (3%) 1 (2%)    3 (2%) 

NZ Nativity 4.55 1 .033*  

    Yes 57 (75%) 39 (58%)    96 (67%) 

    No 19 (25%) 28 (42%)    47 (33%) 

Years lived in New Zealand c -3.16  .002*  

    Median (IQR) d 13 (4-17) 21.5 (15-37)    16.5 (10-30) 

Community Type e     

    Rural 22 (26%) 20 (27%) .01 1 .906 42 (26%) 

    Suburban 39 (45%) 33 (45%) .06 1 .806 72 (45%) 

    City 25 (29%) 21 (28%) .04 1 .843 46 (29%) 
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Note. Some percentages do not add to 100 due to rounding; The Mann-Whitney U test was used 

for the variables Age and Years lived in New Zealand. 

a Median value and interquartile range (IQR) for the age variable. b Categorised by prioritised 

ethnicity. c Years lived in New Zealand: from those who were not born in New Zealand. d 

Median value and interquartile range (in years) from those who lived in New Zealand for > 1 

year. e Multiple response option: select all that applies; between-group tests were carried out for 

each community type. f Greater social desirability with higher SDRS scores (Hays et al., 1989).  

*p < .05 

 

6.1.1 Clinical Student Characteristics 

Students were from a range of clinical programmes, with most being from psychology 

(36%) and nursing (33%), followed by medicine (16%), other (11%) and social work (5%). 

Almost half of the students were undertaking or had completed their clinical placements (49%). 

The other half had not yet completed their clinical placements, or there was no clinical 

placements involved in their programme (51%). More than half of the students were in their first 

year (57%), and most were completing their programme at a university (63%). See Table 4 for 

SDRS f   8.63 5 .125  

    0 20 (26%) 8 (12%)    28 (20%) 

    1 19 (25%) 20 (30%)    39 (27%) 

    2 21 (28%) 16 (24%)    37 (26%) 

    3 10 (13%) 17 (25%)    27 (19%) 

    4 3 (4%) 5 (8%)    8 (6%) 

    5 3 (4%) 1 (2%)    4 (3%) 
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the clinical student characteristics.  

Table 4  

Clinical Student Characteristics (N = 76) 

Baseline Characteristic Clinical Students (N = 76) 

 n % 

Clinical Programme a  

    Medicine 12 16% 

    Nursing 25 33% 

    Psychology 27 36% 

    Social Work 4 5% 

    Other 8 11% 

Clinical Placement Status 

    Undertaking/Completed 37 49% 

    No training/Not yet completed  39 51% 

Stage of Training 

    First year 43 57% 

    Training year 29 38% 

    Other 4 5% 

Tertiary Institution 

    Universities 48 63% 

    Institutes of Technology and Polytechnics 20 26% 

    Not reported  8 11% 

 

Note. Some percentages do not add to 100 due to rounding. “Other” clinical programmes include 

audiology (n = 1), dentistry (n = 1), medical imaging (n = 1), optometry (n = 1), pharmacy (n = 

3) and psychotherapy (n = 1). 

6.1.2 Healthcare Worker Characteristics  
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Professions were classified into groups as reported by the MOH: medicine, nursing and 

allied health workforce. Health worker participants were from various health professions, with 

more than 60% of the participants being a medical doctor (34%) or a registered nurse (28%). The 

median years of practice were 15 years. See Table 5 for the full healthcare worker 

characteristics.  

Table 5  

New Zealand Registered Healthcare Worker Characteristics (N = 67) 

Baseline Characteristic Healthcare Workers (N = 67) 

 n % 

Registered Health Profession 

    Medical Doctor 25 37% 

    Registered Nurse 19 28% 

    Allied Health 

Professional/Other 

23 34% 

Years of Practice   

    Median (IQR) 15 (6-20) 

 

Note. The allied health workforce in this study consisted of: physiotherapists (n = 6), 

psychologists (n = 4), psychotherapist (n = 3), pharmacist (n = 1), optometrist (n = 1), 

occupational therapist (n = 2), nutritionist (n = 1), midwife (n = 1) and social worker (n = 2). 

Additionally, a speech language therapist (n = 1) and healthcare assistant (n = 1) were included 

as “Other”. As there were only two participants in the other category, they were grouped with the 

allied health professionals. 

6.2 Section Two – Racial Biases 

6.2.1 Implicit Racial Bias: Race and Preference  



  

108 

 

To examine the overall implicit racial bias, paired-samples t-tests were conducted to test 

Hypothesis One and Two. In Hypothesis One, it was hypothesised that clinical students would 

automatically associate NZ Europeans with more positive than negative attributes and Māori 

with more negative than positive attributes. The hypothesis was identical for Hypothesis Two but 

was for healthcare workers. Parametric assumptions were met for all GNAT comparisons except 

for the pairing between Māori-Positive and Māori-Negative for healthcare workers. Hence, the 

Wilcoxon signed-rank test was used as the non-parametric alternative.  

The paired-samples t-test between the NZ European-Positive and NZ European-Negative 

pairings revealed that clinical students automatically associated positive attributes (M = 1.64, SD 

= 0.59) more closely with NZ Europeans than the negative attributes (M = 1.25, SD = 0.66). The 

mean d’ difference was 0.39, with a 95% Confidence Interval (CI) [0.25, 0.53], and was 

statistically significant with a moderate to large effect, N = 76, t(75) = 5.45, p  < .001, d = 0.63. 

The paired t-test between the Māori-Positive and Māori-Negative pairings revealed that clinical 

students automatically associated negative attributes (M = 1.85, SD = 0.84) more closely with 

Māori than the positive attributes (M = 1.48, SD = 0.66). The mean d’ difference was -0.36, with 

a 95% CI [-0.52, -0.21], and was statistically significant with a moderate effect, N = 76, t(75) = -

4.67, p  < .001, d = -0.54.  

For healthcare workers, the paired-samples t-test revealed that healthcare workers 

automatically associated positive attributes (M = 1.75, SD = 0.73) more with NZ Europeans than 

negative attributes (M = 1.17, SD = 0.51). The mean d’ difference was 0.58, with a 95% CI 

[0.41, 0.75], and was statistically significant with a large effect, N = 67,  t(66) = 6.92, p  < .001, d 

= 0.85. Like clinical students, healthcare workers automatically associated negative attributes (M 

= 1.88, SD = 0.76) more closely with Māori and positive attributes with NZ Europeans (M = 
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1.52, SD = 0.69). The mean d’ difference was -0.35, with a 95% CI [-0.55, -0.16], and was 

statistically significant with a moderate effect, N = 67, t(66) = -3.57, p  < .001, d = -0.44. The 

Wilcoxon signed-rank test also demonstrated a statistically significant result, where healthcare 

workers automatically associated Māori with more negative attributes (Mdn = 1.79) and NZ 

European with more positive attributes (Mdn = 1.43), and the effect size was moderate, N = 67, z 

= -2.99, p = .003, r = -.37).  

Summary. The results from the race and preference GNAT revealed that clinical 

students and healthcare workers had a more positive automatic bias towards NZ Europeans and a 

more negative automatic bias towards Māori.  

6.2.2 Implicit Racial Bias: Race and Compliance  

In Hypothesis Three, it was hypothesised that clinical students would automatically 

associate NZ Europeans with more compliant than reluctant patient attributes and Māori with 

more reluctant than compliant patient attributes. Hypothesis Four was identical, except it was for 

healthcare workers. All tests were conducted using the paired samples t-test as the parametric 

assumptions were met.  

For clinical students, automatic association was greater for the NZ European-Compliant 

pairing (M = 1.41, SD = 0.60) compared to the NZ-European-Reluctant pairing (M = 1.00, SD = 

0.51). The mean d’ difference of 0.41 was statistically significant with a 95% CI [0.29, 0.54], 

with a large effect size, N = 76, t(75) = 6.45, p  < .001, d = 0.74. For Māori, automatic 

association was greater for the Māori-Reluctant pairing (M = 1.44, SD = 0.63) compared to the 

Māori-Compliant pairing (M = 1.24, SD = 0.66). There was a statistically significant mean d’ 

difference of -0.21 with a small to moderate effect, 95% CI [-0.34, -0.07], N = 76, t(75) = -3.04, 
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p = .003, d = -0.35.  

 Healthcare workers demonstrated a greater automatic association for the NZ European-

Compliant pairing (M = 1.63, SD = 0.61) compared to the NZ European-Reluctant pairing (M = 

1.17, SD = 0.50). The mean d’ difference of 0.46 was statistically significant, with a large effect 

size, and a 95% CI [0.32, 0.60], N = 67, t(66) = 6.50, p  < .001, d = 0.79. Whereas healthcare 

workers automatically associated greater for the Māori-Reluctant pairing (M = 1.76, SD = 0.68) 

compared to the Māori-Compliant pairing (M = 1.44, SD = 0.55). The mean d’ difference of -

0.32 was statistically significant, with a moderate effect size, and a 95% CI [-0.49, -0.16], N = 

67, t(66) = -3.86, p  < .001, d = -0.47. 

Summary. For the race and compliance GNAT, both clinical students and healthcare 

workers demonstrated that NZ Europeans were associated more with compliant patient attributes 

and Māori were associated with more reluctant patient attributes.  

6.2.3 Explicit Racial Bias: Racial Preference, Warmth, Competence, Compliance and Racial 

Comfort 

Explicit racial bias items were analysed to test for differences between bias toward NZ 

Europeans and Māori using items from the following dimensions: racial preference, clinical 

warmth, clinical compliance, clinical competence and personal racial comfort dimensions (see 

Table 6 and 7). The parametric test assumptions were explored, and the normality assumption 

was violated. Furthermore, Wilcoxon signed-rank test was not ideal as the symmetrical 

distribution assumption had been violated. Thus, the most appropriate method was the sign test 

method. However, to ensure confidence in the results, results from both the Wilcoxon signed-

rank test and sign test will be reported. This section used the 289 dataset (139 clinical students 
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and 150 healthcare workers), and the demographic information can be found in Appendix L.  

Self-reported Racial Preference. In Hypothesis Five, it was hypothesised that clinical 

students would explicitly report a slight preference for NZ Europeans compared to Māori. 

Likewise, in Hypothesis Six, it was hypothesised that healthcare workers would explicitly report 

a slight preference for NZ Europeans compared to Māori. To explore both hypotheses, the 

frequencies, Wilcoxon signed-rank tests and sign tests were conducted separately for clinical 

students and healthcare workers.  

Frequency analysis revealed that 60% of clinical students and 76% of healthcare workers 

explicitly reported having an equal preference for NZ Europeans and Māori. Some clinical 

students and healthcare workers indicated a slight preference for NZ Europeans relative to Māori 

(13% and 15%, respectively), and others had a slight preference for Māori (12% and 5%, 

respectively).  

The Wilcoxon signed-rank test and sign test was used to test for significant differences 

between NZ European and Māori preference ratings of clinical students and healthcare workers. 

The sign test was used as the symmetrical assumption for the Wilcoxon signed-rank test was 

violated. For clinical students, the test revealed no significant differences between the explicit 

racial preference medians for NZ Europeans relative to Māori (Mdn = 4.00) compared to Māori 

relative to NZ Europeans (Mdn = 4.00), N = 139, z = -1.52, p = .128, r = -.13. The effect size was 

small. Likewise, the sign test revealed non-significant results, z = -0.67, p = .504. For healthcare 

workers, there was no significant difference between the explicit racial preference medians for 

NZ Europeans relative to Māori (Mdn = 4.00) compared to Māori relative to NZ Europeans (Mdn 

= 4.00), N = 150, z = -0.54, p = .591, r = -.04. The effect size was very small. The results were 

also not significant when the sign test was used, z = -1.50, p = .134. 
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Summary. Taken together, a majority of participants (clinical students and healthcare 

workers) reported as having equal preference for NZ Europeans and Māori. Moreover, both the 

Wilcoxon signed-rank test and sign test revealed no significant differences between explicit 

preference ratings for NZ Europeans and Māori.  

Self-reported Clinical Warmth Items. To determine overall clinical warmth, clinical 

students (N = 139) and healthcare workers (N = 150) rated the following items: perceived clinical 

warmth, likeability, sincerity, tolerance toward NZ Europeans and Māori.  

Warmth. For perceived warmth, students rated Māori (Mdn = 5.00) significantly higher 

in warmth than NZ Europeans (Mdn = 4.00), with a moderate effect, when analysed with the 

Wilcoxon signed-rank test (N = 139, z = -5.51 p  < .001, r = -.47) and sign test (z = -4.37, p  

< .001).  

Healthcare workers rated Māori (Mdn = 5.00) significantly higher in warmth than NZ 

Europeans (Mdn = 4.00), with a small effect, when analysed with the Wilcoxon signed-rank test 

(N = 150, z = -3.03, p = .002, r = -.25) and sign test (z = -2.99, p = .003). 

Likeable. Amongst clinical students, Māori (Mdn = 5.00) were perceived as significantly 

more likeable than NZ Europeans (Mdn = 4.00), with a moderate effect, in the Wilcoxon signed-

rank test (N = 139, z = -5.78, p  < .001, r = -.49) and sign test (z = -5.86, p  < .001).  

Amongst healthcare workers, Māori (Mdn = 5.00) were perceived as significantly more 

likeable than NZ Europeans (Mdn = 4.00), with a moderate effect, in the Wilcoxon signed-rank 

test (N = 150, z = -5.83, p  < .001, r = -.48) and sign test (z = -5.70, p  < .001).  

Sincerity. For perceived sincerity, clinical students reported that Māori (Mdn = 5.00) 

were perceived as significantly more sincere than NZ Europeans (Mdn = 4.00), with a large 

effect, in the Wilcoxon signed-rank test (N = 139, z = -6.64, p  < .001, r = -.56) and sign test (z = 
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-6.85, p  < .001).  

Amongst healthcare workers, Māori (Mdn = 5.00) were perceived as significantly more 

sincere than NZ Europeans (Mdn = 4.00), with a moderate effect, in the Wilcoxon signed-rank 

test (N = 150, z = -5.97, p  < .001, r = -.49) and sign test (z = -6.10, p  < .001). 

Tolerance. Clinical students reported that Māori (Mdn = 5.00) were also perceived as 

significantly more tolerant compared to NZ Europeans (Mdn = 4.00), with a moderate effect, in 

the Wilcoxon signed-rank test (N = 139, z = -5.32, p  < .001, r = -.45) and sign test (z = -5.61, p  

< .001).  

Amongst healthcare workers, Māori (Mdn = 5.00) were also perceived as significantly 

more tolerant compared to NZ Europeans (Mdn = 4.00), with a large effect, in the Wilcoxon 

signed-rank test (N = 150, z = -7.40, p  < .001, r = -.60) and sign test (z = -7.45, p  < .001). 

Summary. Both clinical students and healthcare workers explicitly reported Māori as 

being higher in warmth, liking, sincerity and tolerance than NZ Europeans. The results were 

consistent for the Wilcoxon signed-rank test and sign test.  

Self-reported Clinical Competence Items. In the clinical competence dimension, the 

item words included were competence, intelligent and confident. Clinical students (N = 139) and 

healthcare workers (N = 150) rated each item for both Māori and NZ Europeans.  

Competence. For the competence item, the Wilcoxon signed-rank test indicated that there 

was no significant difference in perceived competence ratings between Māori (Mdn = 4.00) and 

NZ Europeans (Mdn = 4.00) amongst clinical students, and the effect size was small, N = 139, z 

= -0.14, p = .890, r = -.01. The sign test also showed no significant difference, z = -0.35, p 

= .724.  

Healthcare workers reported that there was no significant difference in perceived 
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competence rating between Māori (Mdn = 4.00) and NZ Europeans (Mdn = 4.00), with a very 

small effect, N = 150, z = -0.36, p = .717, r = -.03. The sign test also showed no difference, z = -

0.00, p = 1.00. 

Intelligence. For perceived intelligence, clinical students reported no significant 

difference in perceived intelligence between Māori (Mdn = 4.00) and NZ Europeans (Mdn = 

4.00), and the effect was small, N = 139, z = -1.42, p = .154, r = -.12. There was no significant 

difference also in the sign test, z = -0.93, p = .341. 

Whereas, healthcare workers rated perceived intelligence significantly higher for Māori 

(Mdn = 4.00) compared to NZ Europeans (Mdn = 4.00), and the effect was small, N = 150, z = -

2.72, p = .006, r = -.22). Likewise, for the sign test, z = -3.13, p = .002. 

Confidence. For perceived confidence, clinical students perceived that Māori (Mdn = 

5.00) were significantly less confident than NZ Europeans (Mdn = 5.00), and were (N = 139, z = 

-4.59, p  < .001, r = -.39), and the effect was moderate. The sign test also revealed significantly 

lower confidence for Māori compared to NZ Europeans, z = -3.86, p  < .001. 

Healthcare workers also perceived Māori (Mdn = 4.00) as significantly less confident 

than NZ Europeans (Mdn = 5.00), and the effect was moderate, N = 150, z = -4.94, p  < .001, r = 

-.40. The sign test also revealed significantly lower confidence for Māori compared to NZ 

Europeans, z = -5.15, p  < .001. 

 Summary. Clinical students and healthcare workers reported that perceived competence 

was equal for Māori and NZ Europeans, and perceived confidence was higher for NZ Europeans 

than Māori. Perceived intelligence differed by experience; clinical students reported equal 

intelligence for Māori and NZ Europeans, whereas healthcare workers reported higher 

intelligence in Māori compared to NZ Europeans.  
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Self-reported Clinical Compliance Items. In the clinical compliance dimension, the 

items comprised of compliance, reliable and motivated items. Clinical students (N = 139) and 

healthcare workers (N = 150) rated each item for both Māori and NZ Europeans. 

Compliance. As shown by the Wilcoxon signed-rank test, clinical students reported 

Māori (Mdn = 4.00) as significantly less compliant than NZ Europeans (Mdn = 5.00), and with a 

small effect, N = 139, z = -2.53, p = .011, r = -.13. However, in the sign test, there was no 

significant difference in compliance ratings between Māori and NZ Europeans, z = -1.79, p 

= .073. As only the sign test assumptions were all met, it is appropriate to interpret the results 

from the sign test. 

Healthcare workers reported no significant difference in perceived compliance between 

Māori (Mdn = 4.00) and NZ Europeans (Mdn = 4.00), and the effect size was small, N = 150, z = 

-1.72, p = .086, r = -.14. Results were same for the sign test, z = -1.02, p = .308.  

Reliable. Amongst students, there was no significant difference in perceived reliability 

between Māori (Mdn = 4.00) and NZ Europeans (Mdn = 4.00) when the Wilcoxon signed-rank 

test (N = 139, z = -0.93, p = .352, r = -.08) and sign test was used (z = -0.96, p = .336). The effect 

size was small for the Wilcoxon signed-rank test.  

Likewise, healthcare workers reported no significant difference in perceived reliability 

between Māori (Mdn = 4.00) and NZ Europeans (Mdn = 4.00) when the Wilcoxon signed-rank 

test (N = 150, z = -1.05, p = .295, r = -.09) and sign test was used (z = -0.71, p = .476). The effect 

size was small for the Wilcoxon signed-rank test. 

Motivated. Clinical students perceived Māori (Mdn = 4.00) as significantly less 

motivated than NZ Europeans (Mdn = 5.00), as shown by the Wilcoxon signed-rank test (N = 

139, z = -2.45, p = .014, r = -.21) and in the sign test (z = -2.24, p = .025). The effect size was 
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small for the Wilcoxon signed-rank test.  

There was no significant difference in perceived motivation between Māori (Mdn = 4.00) 

and NZ Europeans (Mdn = 4.00) amongst healthcare workers, and the effect size was small, N = 

150, z = -1.72, p = .085, r = -.14. Results were same for the sign test, z = -1.24, p = .215. 

Summary. Clinical students and healthcare workers reported no difference between 

compliance and reliability between Māori and NZ Europeans. For perceived motivation, clinical 

students reported higher motivation for NZ Europeans compared to Māori, but amongst 

healthcare workers, there was no difference between Māori and NZ Europeans.   

Self-reported Personal Racial Comfort Items. The last two items asked about personal 

comfort and competence in relation to working with Māori and NZ Europeans. Clinical students 

(N = 139) and healthcare workers (N = 150) rated each item for both Māori and NZ Europeans. 

Comfort will be referred to as personal comfort and competence as personal competence in the 

later sections to avoid any confusions with the other competence item.  

Personal comfort. The Wilcoxon signed-rank test revealed no significant difference 

between clinical students’ personal comfort when working with Māori (Mdn = 6.00) and NZ 

Europeans (Mdn = 6.00), N = 139, z = -0.06, p = .949, r = -.01. The effect size was very small for 

Wilcoxon signed-rank test. The sign test also demonstrated no significant differences in personal 

comfort working when with NZ Europeans compared to Māori, z = -0.57, p = .566. 

Amongst healthcare workers, the Wilcoxon signed-rank test revealed no significant 

difference between healthcare workers’ personal comfort when working with Māori (Mdn = 

5.00) and NZ Europeans (Mdn = 6.00), N = 150, z = -1.93, p = .054, r = -.16. The effect size was 

moderate for Wilcoxon signed-rank test. However, the sign test revealed that healthcare workers 

would feel significantly greater personal comfort when working with NZ Europeans compared to 
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Māori, z = -2.60, p = .009. As all assumptions were met for the sign test but not the Wilcoxon 

signed-rank test, the sign test result can be seen more reliable. 

Personal competence. Lastly, clinical students reported that personal competence would 

be lower when working with Māori (Mdn = 5.00) than NZ Europeans (Mdn = 6.00), as shown by 

Wilcoxon signed-rank test (N = 139, z = -2.70, p = .007, r = -.23) and sign test (z = -2.93, p 

= .003). The effect size was small for the Wilcoxon signed-rank test. 

Likewise, healthcare workers reported that personal competence would be lower when 

working with Māori (Mdn = 5.00) than NZ Europeans (Mdn = 6.00), as shown by Wilcoxon 

signed-rank test (N = 150, z = -6.29, p  < .001, r = -.51) and sign test (z = -6.70, p  < .001). The 

effect size was large for the Wilcoxon signed-rank test. 

Summary. Clinical students reported the same level of personal comfort with Māori and 

NZ Europeans, whereas healthcare workers reported that personal comfort would be greater for 

NZ Europeans than Māori. Both clinical students and healthcare workers indicated that they 

would personally feel more competent working with NZ Europeans than Māori.  
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Table 6  

Wilcoxon’s Signed-rank Tests of Clinical Students’ Explicit Racial Bias Item Ratings 

 
a Compliance item was conducted using the sign test.  

 

  

Item NZ European Māori z p r 

 Mdn SD Mdn SD    

Racial Preference 4.00 1.12 4.00 1.12 -1.52 .128 -.13 

Clinical Warmth     

   Warmth  4.00 1.29 5.00 1.15 -5.51 < .001 -.47 

   Likeable  4.00 1.13 5.00 1.10 -5.78 < .001 -.49 

   Sincerity 4.00 1.10 5.00 1.17 -6.64 < .001 -.56 

   Tolerance 4.00 1.33 5.00 1.26 -5.32 < .001 -.45 

Clinical Competence     

    Competence 4.00 1.10 4.00 1.12 -0.14 .890 -.01 

    Intelligence 4.00 0.95 4.00 1.15 -1.42 .154 -.12 

    Confidence 5.00 1.15 5.00 1.42 -4.59 < .001 -.39 

Clinical Compliance     

    Compliancea 5.00 1.15 4.00 1.19 -1.79 .073 - 

    Reliable 4.00 1.04 4.00 1.18 -0.93 .352 -.08 

    Motivated  5.00 1.04 4.00 1.22 -2.45 .014 -.21 

Personal Racial Comfort     

    Comfortable  6.00 1.31 6.00 1.26 -0.06 .949 -.01 

    Competence 6.00 1.23 5.00 1.33 -2.70 .007 -.23 
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Table 7  

Wilcoxon’s Signed-rank Tests of Healthcare Workers’ Explicit Racial Bias Item Ratings  

 
a Comfortable item was conducted using the sign test.  

 

Item NZ European Māori z p r 

 Mdn SD Mdn SD    

Racial Preference 4.00 0.70 4.00 0.70 -0.54 .591 -.04 

Clinical Warmth    

   Warmth  4.00 1.10 5.00 1.02 -.303 .002 -.25 

   Likeable  4.00 0.92 5.00 0.99 -5.83 < .001 -.48 

   Sincerity 4.00 0.90 5.00 0.95 -5.97 < .001 -.49 

   Tolerance 4.00 1.02 5.00 1.06 -7.40 < .001 -.60 

Clinical Competence    

    Competence 4.00 0.85 4.00 0.87 -0.36 .717 -.03 

    Intelligence 4.00 0.68 4.00 0.90 -2.72 .006 -.22 

    Confidence 5.00 0.85 4.00 1.02 -4.94 < .001 -.40 

Clinical Compliance    

    Compliance 4.00 1.00 4.00 0.96 -1.72 .086 -.14 

    Reliable 4.00 0.88 4.00 0.98 -1.05 .295 -.09 

    Motivated  4.00 0.85 4.00 0.96 -1.72 .085 -.14 

Personal Racial Comfort    

    Comfortablea 6.00 1.15 5.00 1.14 -2.60 .009 - 

    Competence 6.00 1.06 5.00 1.32 -6.29 < .001 -.51 
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6.2.4 Explicit Racial Bias: Comparison between fully-completed versus partially-completed 

participants 

The 139 clinical students and 150 healthcare workers who had completed the explicit bias 

questionnaire had been explored in the above sections. From the 139 clinical students, 76 fully 

completed the study and 63 dropped out before the implicit measure. Whereas from the 150 

healthcare workers, 67 fully completed the survey and 83 dropped out. As there were many 

dropouts, clinical students and healthcare workers who were partial completers (n = 76 and n = 

63, respectively) were compared to those who fully completed the study (n = 67 and n = 83, 

respectively). The normality assumption was violated, so Mann-Whitney U-tests were performed 

to compare the mean ranks of the fully completed to the partially completed group by 

occupation. For all items explored, the results were identical to the previous results with 289 

participants. Hence, this section has been added to the Appendix (see Appendix M).    

6.2.5 Relationship between Implicit and Explicit Racial Bias  

It was hypothesised that there would be a weak correlation or no correlation between 

implicit and explicit racial bias, as shown in previous research (e.g., Cormack, Harris, et al., 

2018; Nosek & Banaji, 2001). This was hypothesised for both clinical students (Hypothesis 

Seven) and healthcare workers (Hypothesis Eight). Spearman's rho correlations were computed to 

test this hypothesis as most of our data were ordinal. Explicit racial preference was reverse-

coded for NZ European preference analysis so that greater ratings would imply greater 

preference for NZ Europeans. For example, Māori preference analysis was 1 = NZ European, 4 = 

neutral, 7 = Māori and NZ European preference analysis was reversed to 1 = Māori, 4 = neutral, 
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7 = NZ Europeans. To note, as the response scale was bipolar, reversing the scale resulted in a 

perfect correlation between Māori and NZ preference ratings. An overall value was calculated 

for total clinical warmth (summing the scores for warmth, likeable, sincere, tolerant), clinical 

competence (summing the scores for competence, intelligent, confident) and clinical compliance 

(summing the score for compliance, reliable, motivated). The personal comfort and personal 

competence items were not summed, as there was no evidence to support they are related 

dimensions. The correlations for the racial preference implicit and explicit measures are shown 

in Tables 8 and 9. The race and compliance implicit and explicit measure correlations are 

displayed in Tables 10 and 11. 
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Table 8  

Clinical Students: Race and Preference Implicit-Explicit Correlations  

Measure n M SD 1 2 3 4 5 6 

1. NZ European 

Preference (Implicit)  
76 0.39 0.62 —      

2. NZ European 

Preference (Explicit) 
139 3.85 1.12 .111 —     

3. NZ European Total 

Clinical Warmth 

(Explicit) 

139 4.27 0.99 .190 .145 —    

4. Māori Preference 

(Implicit) 
76 -0.36 0.68 -.186 -.244* -.173 —   

5. Māori Preference 

(Explicit) 
139 4.15 1.12 -.111 -1.000** -.145 .244* —  

6. Māori Total Clinical 

Warmth (Explicit) 139 5.09 .96 .146 -.284** .246** .036 .284** — 

 

Note. Explicit preference was measured as "1" - strong preference for NZ Europeans and "7" - strong preference for Māori 

(Cormack et al., 2018); reverse-coding for Māori explicit preference resulted in a perfect negative correlation due to a bipolar 

response scale. Differences were used for the implicit variables (NZ European-Positive minus NZ European-Negative; Māori-

Positive minus Māori-Negative).  

**p < .01 
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Table 9  

Healthcare Workers: Race and Preference Implicit-Explicit Correlations 

Measure n M SD 1 2 3 4 5 6 

1. NZ European 

Preference (Implicit)  
67 0.58 0.69 —      

2. NZ European 

Preference (Explicit) 
150 4.03 0.70 -.021 —     

3. NZ European Total 

Clinical Warmth 

(Explicit) 

150 4.36 0.76 -.056 .171* —    

4. Māori Preference 

(Implicit) 
67 -0.35 0.81 -.307* .057 -.015 —   

5. Māori Preference 

(Explicit) 
150 3.97 0.70 .021 -1.000** -.171* -.057 —  

6. Māori Total Clinical 

Warmth (Explicit) 
150 4.96 0.78 .085 -.123 .469** -.014 .123 — 

 

Note. Explicit preference was measured as "1" - strong preference for NZ Europeans and "7" - strong preference for Māori 

(Cormack et al., 2018); reverse-coding for Māori explicit preference resulted in a perfect negative correlation due to a bipolar 

response scale. Differences were used for the implicit variables (NZ European-Positive minus NZ European-Negative; Māori-

Positive minus Māori-Negative).  

**p < .01 
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Table 10  

Clinical Students: Race and Compliance Implicit-Explicit Correlations 

Measure n M SD 1 2 3 4 5 6 7 8 9 10 

1. NZ European Compliance 

(Implicit) 
76 0.41 0.56 —          

2. NZ European Total 

Clinical Competence 

(Explicit) 

139 4.85 0.87 .243* —         

3. NZ European Total 

Clinical Compliance 

(Explicit) 

139 4.61 0.94 0.169 .664** —        

4. NZ European Personal 

Comfort (Explicit) 
139 5.42 1.31 0.023 .292** .292** —       

5. NZ European Personal 

Competence (Explicit) 
139 5.41 1.23 0.016 .289** .276** .682** —      

6. Māori Compliance 

(Implicit) 
76 -0.21 0.59 -0.099 -.066** -0.058 0.066 -0.189 —     

7. Māori Total Clinical 

Competence (Explicit) 
139 4.67 0.98 0.198 .523** .489** .312** .312** -0.012 —    

8. Māori Total Clinical 

Compliance (Explicit) 
139 4.35 1.03 -0.062 .379** .362** 0.14 0.1 0.213 .605** —   

9. Māori Personal Comfort 

(Explicit) 
139 5.45 1.26 0.059 .173* .199* .393** .384** 0.216 .333** .325** —  

10. Māori Personal 

Competence (Explicit) 
139 5.12 1.33 -0.074 .243** .255** .354** .449** 0.034 .354** .266** .690** — 
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Note. Differences were used for the implicit variables (NZ European-Compliant minus NZ European-Reluctant; Māori-Compliant 

minus Māori-Reluctant) 

**p < .01 
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 Table 11 

Healthcare Workers: Race and Compliance Implicit-Explicit Correlations 

Measure n M SD 1 2 3 4 5 6 7 8 9 10 

1. NZ European Compliance 

(Implicit) 
67 0.46 0.57 —          

2. NZ European Total 

Clinical Competence 

(Explicit) 

150 4.58 0.61 0.003 —         

3. NZ European Total 

Clinical Compliance 

(Explicit) 

150 4.34 0.78 0.068 .563** —        

4. NZ European Personal 

Comfort (Explicit) 
150 5.51 1.15 0.14 .330** .350** —       

5. NZ European Personal 

Competence (Explicit) 
150 5.64 1.06 0.221 .268** .295** .772** —      

6. Māori Compliance 

(Implicit) 
67 -0.32 0.68 -0.235 -0.126 -0.061 -0.013 -0.035 —     

7. Māori Total Clinical 

Competence (Explicit) 
150 4.46 0.71 0.1 .465** .360** .253** .247** -0.115 —    

8. Māori Total Clinical 

Compliance (Explicit) 
150 4.21 0.85 0.143 .336** .400** .293** .263** 0.068 .616** —   

9. Māori Personal Comfort 

(Explicit) 
150 5.36 1.14 0.104 .299** 0.117 .427** .479** 0.096 .360** .318** —  

10. Māori Personal 

Competence (Explicit) 
150 4.83 1.32 -0.014 .279** .238** .392** .422** 0.176 .319** .345** .756** — 
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Note. Differences were used for the implicit variables (NZ European-Compliant minus NZ European-Reluctant; Māori-Compliant 

minus Māori-Reluctant) 

**p < .01 
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6.2.6 Implicit-Explicit Correlations and Explicit-Explicit Correlations of Clinical Students 

NZ European Implicit-Explicit Correlations. Amongst students, there was no 

significant association between implicit with explicit NZ European preference, rs(74) = 0.11, p 

= .338, and NZ European total clinical warmth, rs(74) = 0.19, p = .101. Both associations 

demonstrated a positive direction and small correlation magnitude. Implicit NZ European 

compliance was positively and significantly associated with explicit NZ European total clinical 

competence, with a small magnitude, rs(74) = 0.24, p = .034. However, implicit NZ European 

compliance was not significantly associated with explicit NZ European total clinical compliance 

(rs(74) = 0.17, p = .145), personal comfort (rs (74)= 0.02, p = .841), and personal competence 

(rs(74) = 0.02, p = .891), although all were in the positive direction with a very small to small 

magnitude.  

Māori Implicit-Explicit Correlations. There was a positive and significant relationship 

between implicit racial preference and explicit racial preference towards Māori, with a small 

magnitude, rs(74) = 0.24, p = .034. However, the positive association for implicit Māori 

preference and total clinical warmth was not significant, with a very small magnitude, rs(74) = 

0.04, p = .758. Implicit NZ European compliance was negatively associated with explicit Māori 

total clinical competence; however, the relationship was not significant, and the magnitude was 

very small, rs(74) = -0.01, p = .915. Implicit NZ European compliance with explicit Māori total 

clinical compliance (rs(74) = 0.21, p = .065), personal comfort (rs(74) = 0.22, p = .061), and 

personal competence was not significant (rs(74) = 0.03, p = .770). The directions were positive, 

and the magnitudes were very small to small for all associations.   

 NZ European Explicit-Explicit Correlations. Clinical students’ explicit ratings of NZ 
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European preference and total clinical warmth was not significant, rs(137) = 0.04, p = .758. 

Explicit NZ European total clinical competence showed a strong and positive association with 

explicit NZ European total clinical compliance, and the relationship was significant, rs(137) = 

0.66, p <.001. Similarly, explicit NZ European personal comfort showed a strong and postitive 

association with personal competence, and the relationship was also significant, rs(137) = 0.68, p 

<.001. Significant associations were shown for explicit NZ European total clinical competence, 

which was weakly and positively associated with personal comfort (rs(137) = 0.29, p <.001) and 

personal competence (rs(137) = 0.29, p <.001). Also, significant associations were revealed for 

explicit NZ European total clinical compliance with personal comfort (rs(137) = 0.29, p <.001) 

and personal competence (rs(137) = 0.28, p <.001); both demonstrated a weak and positive 

association.  

 Māori Explicit-Explicit Correlations. The positive relationship between explicit Māori 

preference and total clinical warmth was not significant, rs(137) = 0.28, p = .284. Total explicit 

Māori clinical competence revealed a strong and positive relationship with total explicit Māori 

clinical compliance, which was significant, rs(137) = 0.62, p <.001. Likewise, explicit Māori 

personal comfort was strongly and positively associated with explicit Māori personal 

competence. Significant associations were shown for total explicit NZ Māori clinical 

competence, which was moderately and positively associated with personal comfort (rs(137) = 

0.33, p <.001) and personal competence (rs(137) = 0.35, p <.001). Also, significant associations 

were revealed for total explicit NZ European clinical compliance with personal comfort (rs(137) 

= 0.33, p <.001) and personal competence (rs(137) = 0.27, p <.001); both demonstrated a small 

to moderate magnitude with a positive association.  

 Summary. Amongst clinical students, as hypothesised, there was a weak association 
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between implicit racial preference with explicit racial preference and total clinical warmth, and 

this was evident for both bias towards NZ Europeans and Māori. Implicit compliance with 

explicit total clinical competence, clinical compliance, personal comfort and personal 

competence revealed a weak correlation for both bias towards NZ Europeans and Māori. Further 

analyses for explicit-explicit correlations (EEC) of racial preference and total clinical warmth 

revealed a weak association for both bias towards NZ Europeans and Māori. The EECs for bias 

towards NZ Europeans and Māori revealed a strong correlation for both total clinical 

competence-compliance and personal comfort-personal competence pairs. Whereas clinical 

competence-personal comfort, clinical competence-personal competence, clinical compliance-

personal comfort, clinical compliance-personal competence were weak to moderate in 

magnitude.  

6.2.7 Implicit-Explicit Correlations and Explicit-Explicit Correlations of Healthcare 

Workers 

 NZ European Implicit-Explicit Correlations. For bias towards NZ Europeans, 

healthcare workers revealed no significant association between implicit with explicit racial 

preference (rs(65) = -0.02, p = .864) and total clinical warmth (rs(65) = -0.06, p = .655). The 

direction was negative, with a very small magnitude for both associations. Implicit NZ European 

compliance was weakly and positively associated with explicit NZ European total clinical 

competence (rs(65) = 0.00, p = .980) clinical compliance (rs(65) = 0.07, p = .582) personal 

comfort (rs(65) = 0.14, p = .258) and personal competence (rs(65) = 0.22, p = .072); however, all 

associations were not significant.  

Māori Implicit-Explicit Correlations. Similarly, the negative association between 
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implicit with explicit preference (rs(65) = -0.06, p = .649) and total clinical warmth (rs(65) = -

0.01, p = .907) towards Māori was not significant. Implicit Māori compliance and explicit Māori 

total clinical competence revealed a moderately negative association that was not significant, 

rs(65) = -.12, p = .352. The relationship between implicit Māori competence with explicit Māori 

total clinical compliance (rs(65) = 0.07, p = .587), personal comfort (rs(65) = 0.10, p = .439) and 

personal competence was weakly positive, and was not significant (rs(65) = 0.18, p = .154).  

 NZ European Explicit-Explicit Correlations. The positive association between ratings 

for explicit NZ European preference and explicit total clinical warmth was significant with a 

small magnitude, rs(148) = 0.17, p = .037. There was a strong and positive relationship between 

explicit NZ European total clinical competence and clinical compliance, which the relationship 

was significant, rs(148) = 0.56, p <.001. For explicit NZ European personal comfort, there was a 

very strong and postive relationship with explicit NZ European personal competence, and the 

relationship was significant, rs(148) = 0.77, p <.001. The explicit NZ European total clinical 

competence was small to moderately and postively associated with NZ European personal 

comfort (rs(148) = 0.33, p <.001) and personal competence (rs(148) = 0.27, p <.001). Similarly, 

the explicit NZ European total clinical compliance was small to moderately and postively 

associated with NZ European personal comfort (rs(148) = 0.35, p <.001) and personal 

competence (rs(148) = 0.30, p <.001). 

Māori Explicit-Explicit Correlations. The positive relationship between Māori 

preference and total clinical warmth was not significant, rs(148) = 0.12, p = .135). There was a 

strong and positive relationship between explicit Māori total clinical competence and clinical 

compliance, which the relationship was significant, rs(148) = 0.61, p <.001). There was a very 

strong and postive relationship with explicit Māori personal comfort and personal competence, 
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and the relationship was significant, rs(148) = 0.76, p <.001. The explicit Māori total clinical 

competence was moderately and postively associated with explicit Māori personal comfort 

(rs(148) = 0.36, p <.001) and personal competence (rs(148) = 0.32, p <.001). Likewise, the 

explicit Māori total clinical compliance was moderately and postively associated with explicit 

Māori personal comfort (rs(148) = 0.32, p <.001) and personal competence (rs(148) = 0.35, p 

<.001). 

 Summary. As hypothesised, healthcare workers demonstrated a very weak association 

between implicit racial preference with explicit racial preference and total clinical warmth for 

bias towards both NZ Europeans and Māori. Implicit compliance with explicit total clinical 

competence, clinical compliance, personal comfort and personal competence revealed a very 

weak to weak correlation for both bias towards NZ Europeans and Māori. Further analyses for 

EECs of explicit racial preference and total clinical warmth revealed a weak association for both 

bias towards NZ Europeans and Māori. The EECs for bias towards NZ Europeans and Māori 

revealed a strong to very strong relationship for both clinical competence-clinical compliance 

and personal comfort-personal competence pairs. Whereas clinical competence-personal 

comfort, clinical competence-personal competence, clinical compliance-personal comfort, 

clinical compliance-personal competence revealed moderate relationships.  

6.3 Section Three – Impact of Training Programmes and Experience of Bias  

The purpose of this section was to explore how clinical training and work experience may 

impact the level of implicit and explicit racial bias in clinical students, and how the level of bias 

compares with healthcare workers.  
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6.3.1 Implicit Associations by Clinical Training Programme 

It was hypothesised that implicit racial bias would be similar across the clinical 

programmes (medicine, psychology, nursing, social work and other relevant clinical degrees) and 

the medical disciplines (Hypothesis Nine). The distribution of the GNATs were explored, and a 

handful showed high skewness and kurtosis, and the normality assumption was violated for some 

comparisons. Hence, it was appropriate to carry out the Kruskal-Wallis test and was followed up 

with Dunn-Bonferroni tests for post-hoc analyses. The adjusted p-values were interpreted in this 

section to account for multiple comparisons. 

For the NZ European-Positive pairing GNAT, it was noted that there was a significant 

difference in the mean ranks for at least one pair of clinical programmes, with a moderate effect; 

H(4, N = 76) = 12.30, p = .015, η2 = .12. However, pairwise comparisons with adjusted p-values 

showed that there were no significant differences in NZ European-Positive pairing GNAT mean 

rank scores between all programme comparisons: SW-Other (p = 1.00, r = -.21; small to 

moderate effect), SW-Nursing (p = 1.00, r = .25; small to moderate effect), SW-Psychology (p 

= .306, r = .39, moderate effect), SW-Medicine (p = .076, r = .67; large effect); Other-Nursing (p 

= 1.00, r = .12; small effect), Other-Psychology (p = .772, r = .30; moderate effect), Other-

Medicine (p = .165, r = .54; large effect); Nursing-Psychology (p = 1.00, r = -.22; small to 

moderate effect), Nursing-Medicine (p = .196, r = .38; moderate effect); and Psychology-

Medicine (p = 1.00, r = .18; small to moderate effect). 

For the NZ European-Negative pairing GNAT, there were no significant differences in 

NZ European-Negative pairing GNAT mean rank scores for at least one pair of clinical 

programmes, and the effect size was small; H(4, N = 76) = 5.33, p = .255, η2 = .02.  
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For the Māori-Positive pairing GNAT, there was a significant difference in the Māori-

Positive pairing GNAT mean rank scores for at least one pair of clinical programmes, with a 

moderate effect; H(4, N = 76) = 13.09, p = .011, η2 = .13. However, pairwise comparisons with 

adjusted p-values revealed no significant group differences for all programme pairs: SW-Other 

(p = 1.00, r = -.12; small effect), SW-Nursing (p = 1.00, r = .10; small effect), SW-Psychology 

(p = .515, r = .35; moderate effect), SW-Medicine (p = .458, r = .50; large effect); Other-Nursing 

(p = 1.00, r =.02; very small effect), Other-Psychology (p = .493, r = .33; moderate effect), 

Other-Medicine (p = .484, r = .44; moderate to large effect); Nursing-Psychology (p = .078, r = 

-.37; moderate effect), Nursing-Medicine (p = .157, r = .40; moderate to large effect); and 

Psychology-Medicine (p = 1.00, r = .05; small effect). 

For the Māori-Negative pairing GNAT, there were no significant differences in the NZ 

Māori-Negative pairing GNAT mean rank scores for at least one pair of clinical programmes, 

with a small effect; H(4, N = 76) = 3.50, p = .478, η2 = .01. 

For the NZ European-Compliant GNAT, there were no significant differences in NZ 

European-Compliant pairing GNAT mean rank scores of at least one pair of clinical 

programmes. The effect size was small; H(4, N = 76) = 5.96, p = .202, η2 = .03.  

For the NZ European-Reluctant pairing GNAT, there were no significant differences in 

mean ranks of at least one pair of clinical programmes, with a small effect; H(4, N = 76) = 

4.54, p = .338, η2 = .01. 

For the Māori-Compliant pairing GNAT, there was a significant difference in the Māori-

Compliant pairing GNAT mean rank scores for at least one pair of clinical programmes, with a 

large effect; H(4, N = 76) = 16.50, p = .002, η2 = .18. Pairwise comparisons using the adjusted p-

values revealed one significant programme pair from all comparisons: medical students 
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demonstrated a higher Māori-Compliant pairing GNAT mean rank score of 55.71 compared to a 

mean rank of 27.20 in nursing students (z = 3.68, p = .002, r = .60; large effect). All other 

comparisons showed no significant differences between the two programme pairs: SW-Other (p 

= 1.00, r = -.20; small to moderate effect), SW-Nursing (p = 1.00, r = .01; very small effect), 

SW-Psychology (p = 1.00, r = .25; moderate effect), SW-Medicine (p = .237, r = .57; large 

effect), Nursing-Other (p = 1.00, r = -.18; small to moderate effect), Nursing-Psychology (p 

= .072, r = -.37; moderate effect), Other-Psychology (p = 1.00, r = .14; small effect), Other-

Medicine (p = .551, r = .43; moderate to large effect) and Psychology-Medicine (p = 1.00, r 

= .25; moderate effect). 

For the Māori-Reluctant pairing GNAT, there was a significant difference in the Māori-

Reluctant pairing GNAT mean rank score of at least one pair of clinical programmes, with a 

moderate effect; H(4, N = 76) = 10.49, p = .033, η2 = .09. With adjusted p-values, only one group 

difference was significant from all comparisons: psychology students demonstrated a higher 

Māori-Reluctant pairing GNAT mean rank score of 46.07 compared to a mean rank of 28.34 in 

nursing students (z =-2.89, p = .038, r = -.40; moderate to large effect size). Other comparisons 

were not significant: Nursing-SW(p = 1.00, r = -.00; very small effect size), Nursing-Medicine 

(p = 1.00, r = .26; moderate effect size), Nursing-Other (p = .422, r = -.35; moderate effect size), 

SW-Medicine (p = 1.00, r = .24; small to moderate effect size), SW-Psychology (p = 1.00, r 

= .27; small to moderate effect size), SW-Other (p = 1.00, r = -.39; moderate to large effect size), 

Medicine-Psychology (p = 1.00, r = -.11; small effect size), Medicine-Other (p = 1.00, r = -.13; 

small effect size), Psychology-Other (p = 1.00, r = -.01; very small effect size).  

Summary. From the adjusted p-value results, it can be concluded that NZ European-

Positive, NZ European-Negative, Māori-Positive, Māori-Negative, NZ European-Compliant and 
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NZ European-Reluctant pairing GNATs showed no overall between-group differences in mean 

ranks by clinical programme. Whereas for the Māori-Compliant and Māori-Reluctant pairing 

GNATs, significant group differences were revealed. Medical students were better at 

automatically associating the Māori surnames to compliant patient attributes than nursing 

students, and psychology students showed a higher automatic association for Māori surnames 

and reluctant patient attributes than nursing students. This indicates that medical students had a 

greater implicit bias for Māori patients as compliant when compared to the biases held by 

nursing students, and psychology students had a greater implicit bias for Māori patients as being 

reluctant than nursing students. 

6.3.2 Implicit Associations by Clinical Training Status  

In Hypothesis Ten, it was also hypothesised that those who have not yet undertaken their 

clinical training (No training/Not yet completed [henceforth = pre-training/untrained]) would 

show more implicit racial bias than those who are undertaking or have finished their clinical 

training for their programme (henceforth = undertaking/completed). Independent samples t-tests 

and Mann-Whitney U tests were conducted to test this hypothesis as some GNATs did not meet 

parametric assumptions while others were met. 

The NZ European-Positive pairing GNAT was conducted using the Mann-Whitney U 

test. On average, NZ European-Positive pairing GNAT d’ score was higher in students in the 

undertaking/completed group (Mdn = 1.54, n = 37) than the pre-training/untrained group (Mdn = 

1.67, n = 39). However this difference, -0.05, 95% CI [-0.32, 0.22], was not significant, U = 675, 

z = -0.48, p = .629, r = -.06. The effect size was very small to small. The Mann-Whitney U test 

was performed for the NZ European-Negative pairing GNAT. There was no significant 
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difference in NZ European-Negative pairing GNAT d’ scores between pre-training/untrained 

(Mdn = 1.20, n = 39) and undertaking/completed (Mdn = 1.29, n = 37), U = 663.50, z = -0.60, p 

= .547, r = -.07. The effect size was very small.  

The Māori-Positive pairing GNAT was conducted using the independent samples t-test. 

On average, the Māori-Positive pairing GNAT d’ score was higher in students in the pre-

training/untrained group (M = 1.49, SD = 0.69) than the undertaking/completed group (M = 1.48, 

SD = 0.64). However, this difference, 0.01, 95% CI [-0.30, 0.31], was not significant (t(74) = 

0.04, p = .972, d = 0.01). The effect size was also very small. The Mann-Whitney U test was 

used for the Māori-Negative pairing GNAT. There was no significant difference in NZ Māori-

Negative pairing GNAT d’ scores between pre-training/untrained (Mdn = 1.67, n = 39) and 

undertaking/completed (Mdn = 1.75, n = 37), with a small effect size, U = 657.50, z = -0.67, p 

= .506, r = -.08.  

The NZ European-Compliant pairing GNAT was conducted using the independent 

samples t-test. On average, NZ European-Compliant pairing GNAT d’ score was higher in 

students in the undertaking/completed group (M = 1.44, SD = 0.59) than the pre-

training/untrained group (M = 1.38, SD = 0.61). However, this difference, 0.05, 95% CI [-0.22, 

0.33], was not significant (t(74) = -0.39, p = .700, d = 0.09). The effect size in the very small to 

small range. The Mann-Whitney U test was used for the NZ European-Reluctant pairing GNAT. 

There was no significant difference in NZ European- Reluctant pairing GNAT d’ scores between 

pre-training/untrained (Mdn = 0.90, n = 39) and undertaking/completed (Mdn = 0.99, n = 37), 

with a small effect size, U = 651.50, z = -0.73 p = .467, r = -.08.  

The Mann-Whitney U test was used for the Māori-Compliant and Māori-Reluctant 

pairing GNATs. There was no significant difference in Māori-Compliant pairing GNAT d’ 
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scores between pre-training/untrained (Mdn = 1.14, n = 39) and undertaking/completed (Mdn = 

1.12, n = 37), U = 644, z = -0.81 p = .421, r = -.09. The effect size was small. Also, there was no 

significant difference in Māori-Compliant pairing GNAT d’ scores between pre-

training/untrained (Mdn = 1.37, n = 39) and undertaking/completed (Mdn = 1.56, n = 37), U = 

711.50, z = -0.10, p = .917, r = -.01. The effect size was also very small.  

Summary. In summary, the results from the independent samples t-tests and Mann-

Whitney U tests indicated no significant differences between pre-training/untrained students and 

undertaking/completed students for all GNAT comparisons.  

6.3.3 Implicit Associations by Occupation 

To test the hypothesis that healthcare workers will demonstrate a lower level of implicit 

racial bias than clinical students (Hypothesis Eleven), the presence of outliers made it more 

appropriate to conduct Mann-Whitney U tests for each GNAT by occupation (clinical students 

and healthcare workers). The outliers were included as they were meaningful outliers.  

 The NZ European-Positive pairing and NZ European-Negative pairing GNATs were 

conducted using the Mann-Whitney U test, as the normality assumption had been violated. For 

the NZ European-Positive pairing GNAT, there was no significant difference in GNAT d’ scores 

between clinical students (Mdn = 1.62, n = 76) and healthcare workers (Mdn = 1.68, n = 67), U = 

2360.50 , z = -0.75, p = .453, r = -.06. The effect size was very small to small. There was also no 

significant difference in NZ European-Negative pairing GNAT d’ scores between clinical 

students (Mdn = 1.20, n = 76) and healthcare workers (Mdn = 1.14, n = 67), U = 2415.50, z = -

0.53, p = .598, r = -.04. The effect size was very small to small.  

 For the Māori-Positive pairing GNAT, there was no significant difference in Māori-
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Positive pairing GNAT d’ scores between clinical students (Mdn = 1.39, n = 76) and healthcare 

workers (Mdn = 1.43, n = 67), U = 2430, z = -0.47, p = .639, r = -.04. The effect size was very 

small to small. Also, the Māori-Negative pairing GNAT revealed no significant difference 

between clinical students (Mdn = 1.74, n = 76) and healthcare workers (Mdn = 1.79, n = 67) for 

the d’ scores, U = 2477.50, z = -0.28, p = .782, r = -.02. The effect size was very small.  

 For the NZ European-Compliant pairing GNAT, there was a significant difference in NZ 

European-Compliant pairing GNAT d’ scores, where healthcare workers (Mdn = 1.69, n = 67) 

automatically associated NZ Europeans with compliant patient attributes greater than clinical 

students (Mdn = 1.44, n = 76), U = 2041, z = -2.04, p = .041, r = -.17. The effect size was small. 

Also for the NZ European-Reluctant pairing GNAT d’ scores, healthcare workers (Mdn = 1.19, n 

= 67) automatically associated NZ Europeans with reluctant patient attributes greater than 

clinical students (Mdn = 0.93, n = 76); this was a significant difference, U = 1987.50, z = -2.26, p 

= .024, r = -.19. The effect size was small.  

 For the Māori-Compliant pairing GNAT, healthcare workers (Mdn = 1.41, n = 67) 

automatically associated compliant patient attributes with Māori more than clinical students 

(Mdn = 1.13, n = 76), shown by a statistically significant higher d’ score, U = 1948.50 , z = -

2.42, p = .016, r = -.20. The effect size was small. For the Māori-Reluctant pairing GNAT, 

healthcare workers (Mdn = 1.71, n = 67) demonstrated a significantly higher d’ score than 

clinical students (Mdn = 1.45, n = 76), indicating a greater automatic association of reluctant 

patient attributes, U = 1856.50 , z = -2.79, p = .005, r = -.23. The effect size was small.  

Summary. Overall, the race and preference GNAT scores (NZ European-Positive, NZ 

European-Negative, Māori-Positive, Māori-Negative) demonstrated no significant differences 

between healthcare workers and clinical students. However, the race and compliance GNAT 
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scores (NZ European-Compliant, NZ European-Reluctant, Māori-Compliant, Māori-Reluctant) 

demonstrated significant differences. Healthcare workers could discriminate the target pairings 

from noise more effectively than clinical students for all race and compliance GNATs (NZ 

European-Compliant, NZ European-Reluctant, Māori-Compliant, Māori-Reluctant).  

6.3.4 Further Analyses: Participant Demographics and Characteristics 

Further analyses were carried out as it was necessary to consider demographic variables 

and their relationship with the GNAT variables. The following demographic variables were 

explored in this section: age, gender, ethnicity, Māori ancestry, residency status, and New 

Zealand nativity. Depending on the statistical test, the parametric assumptions were explored, 

and the appropriate non-parametric equivalent was utilised if the assumptions were not met. The 

tests revealed that for gender, ethnicity, residency and New Zealand nativity, no significant 

relationships existed with the GNATs results. Significant group differences were shown for age, 

Māori ancestry, training institution and professional variables. As the purpose of this section was 

to explore further any meaningful findings, only the significant results were reported. All tables 

for this section can be found in Appendix N.  

Demographic Information: Age. Age was grouped into four separate categories as used 

by New Zealand Statistics: 18-24 years, 25-44 years, 45-64 years and 64+ years. The Kruskal-

Wallis test was performed due to parametric assumption violations (see Table 17 in Appendix 

N), and there was a significant between-group comparison by age for only the NZ European-

Negative GNAT pairings, H(3, N = 143) = 8.50, p = .037, η2 = .04, with a small effect size. 

Pairwise comparisons using the adjusted p-values indicated two significant group comparisons. 

Participants who were 65+ years demonstrated a significantly lower NZ European-Negative 
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pairing GNAT score mean rank of 19.70 compared to a mean rank of 72.93 in 25-44 years age 

group (z = 2.78, p = .032, r = .31) and 76.52 in the 18-24 years age group (z = 2.90, 

p = .023, r = .43). The effect was small-moderate and moderate in size, respectively. The other 

comparisons for the NZ European-Negative pairing GNAT was not significant: 65+ years-45-64 

years (p = .065, r = .50), 45-64 years-25-44 years (p = 1.00, r = .01), 45-64 years-18-24 years 

(p = 1.00, r = .05) and 25-44 years-18-24 years (p = 1.00, r = .04). The effect sizes were all very 

small, excluding the 65+ years-45-64 years, which was moderate to large.  

 Summary. This section found significant group differences by age group. It was found 

that the 65+ years age group were slower and less accurately associated NZ European surnames 

with negative attributes when compared to the 25-44 years and 18-24 years age groups, 

indicating 65+ year olds have a poorer automatic association for NZ European surnames and 

negative attributes compared to the other age groups.  

Demographic Information: Māori Ancestry. The Māori ancestry variable showed a 

significant difference for a single group comparison. The Mann-Whitney U test was used for 

comparisons that violated parametric assumptions (see Table 22 and 23 in Appendix N for the 

results). However, only the Māori-Positive pairing GNAT was significant and met the parametric 

assumptions, and thus an independent samples t-test was performed. On average, the Māori-

Positive pairing GNAT d’ score was higher for participants who identified as having Māori 

ancestry (M = 1.76, SD = 0.71) than participants without Māori ancestry (M = 1.38, SD = 0.61). 

There was a significant mean difference of 0.31, 95% CI [0.02, 0.60]; t(141) = 

2.09, p = .038, d = 0.46.  

Summary. Participants who identified as having Māori ancestry automatically associated 

Māori surnames to positive attributes more accurately and quickly than those that do not have 
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Māori ancestry. Hence, having a more positive implicit preference for Māori than those without 

Māori ancestry.  

Student Characteristics: Training Institution Type. The type of training institutions of 

the student participants was categorised into universities, institutes of technology and 

polytechnics (ITP) or not reported (see Table 24 and 25 in Appendix N). As parametric 

assumptions were not met for most comparisons, the Kruskal-Wallis test was performed. The 

significant between-group comparisons by institution were: Māori-Positive GNAT (H(2, N = 76) 

= 12.04, p = .002, η2 = .14) with a large effect size, Māori-Compliant GNAT (H(2, N = 76) = 

8.27, p = .016, η2 = .09) with a moderate to large effect size and Māori-Reluctant GNAT (H(2, N 

= 76) = 10.82, p = .004, η2 = .12) with a large effect size.   

Following the Kruskal-Wallis tests, Dunn-Bonferroni tests were carried out for post-hoc 

analyses to identify the significant pairwise comparisons. Pairwise comparisons with adjusted p-

values revealed a significantly higher Māori-Positive pairing GNAT mean rank score of 41.93 in 

university students compared to a mean rank of 24.75 in ITP students (z = 2.92, 

p = .010, r = .35); the effect size was moderate. Students who did not report their institution 

revealed a significantly higher Māori-Positive pairing GNAT mean rank of 52.31 than a mean 

rank of 24.75 in ITP students (z = -2.98, p = .009, r = -.56). The effect size for the comparison 

was large. There were no significant group differences between the universities and not reported 

(p = .654, r = -.16), with a small effect size.  

For the Māori-Compliant GNAT pairing, the adjusted p-values revealed that students 

from ITPs demonstrated a significantly lower Māori-Compliant pairing GNAT mean rank of 

26.85 compared to a mean rank of 43.68 in university students (z = 2.86, p = .013, r = .35). The 

effect size for the comparison was moderate. There was no significant group differences for ITPs 
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and not reported (p = .879, r = -.20), and also for not reported and universities (p = 1.00, r = .11). 

Both group differences had a small effect size.   

Similarly, for the Māori-Reluctant GNAT pairing, the adjusted p-values revealed that 

students from ITPs demonstrated a significantly lower mean rank of 24.83 compared to a mean 

rank of 44.16 in university students (z = 3.29, p = .003, r = .40). The effect size for the 

comparison was large. There were no significant group differences for ITPs and not reported 

(p = .395, r = -.28), and also for not reported and universities (p = 1.00, r = .09). The effect size 

was moderate and small, respectively.  

The single comparison that met the parametric assumptions had used the one-way 

ANOVA, which was the NZ European-Positive GNAT pairing; F(2, 73) = 7.18, p = .001, η2 

= .16. This represented a large effect size. Bonferroni correction was also applied for the post-

hoc test following the one-way ANOVA. The mean score for university students (M = 1.80, SD 

= 0.54) was significantly higher than ITP students (M = 1.25, SD = 0.51) for the NZ European-

Positive GNAT pairing. The mean difference was 0.55 (95% CI [0.19, 0.90]), and the effect size 

was large (p < .001, d = 1.05). There was no significant mean difference for ITP (M = 1.25, SD = 

0.51) and not reported (M = 1.71, SD = 0.66); p = .144, d = .78, with a large effect size. Also a 

non-significant relationship for those that did not report their training institution (M = 1.71, SD = 

0.66) and universities (M = 1.80, SD = 0.54); p = 1.00, d = .15, with a small effect size. Hence, 

all other group comparisons showed no significant differences regarding the automatic 

association of NZ European surnames and positive word items.  

Summary. University students had a more positive implicit preference for NZ Europeans 

and Māori than ITP students. Furthermore, university students implicitly associated Māori as 

more compliant but surprisingly also more reluctant than ITP students. Students who did not 
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report their institution had a more positive implicit preference for Māori than ITP students. 

Healthworker Characteristics: Profession. Health care workers were categorised into 

one of the three groups: medical doctor, registered nurse or allied health professional/other 

(ALPO). For this analysis, ANOVAs and Kruskal-Wallis tests were performed for data that did 

not met parametric assumptions. For the table, see Table 26 and 27 in Appendix N. 

The Kruskal-Wallis test for the Māori-Positive pairing GNAT revealed a significant 

difference in mean ranks for at least one pair of professions. The effect was moderate to 

large; H(2, N = 67) = 10.26, p = .006, η2 = .13. Pairwise comparisons using the adjusted p-values 

indicated two significant profession pairs from all comparisons. Registered nurses demonstrated 

a lower Māori-Positive pairing GNAT mean rank score of 22.03 compared to a mean rank of 

40.08 for ALPOs (z = -3.04, p = .007, r = -.46) and 37.28 for medical doctors (z = 2.53, 

p = .035, r = .39). The effect sizes were moderate to large for both group comparisons. The other 

group comparison between medical doctors and ALPOs showed a non-significant relationship 

(p = 1.00, r = -.07), with a small effect size.   

The one-way ANOVA for the NZ European-Reluctant pairing GNAT indicated a 

significant difference in group means for at least one pair of professions, and the effect was 

moderate; F(2, 64) = 4.94, p = .010, η2 =.13. Pairwise comparisons using the adjusted p-values 

indicated one significant profession pair from all comparisons: ALPOs (M = 1.32, SD = 0.49) 

demonstrated a higher mean NZ European-Reluctant pairing GNAT score compared to 

registered nurses (M = 0.89, SD = 0.45). The mean difference was 0.44, 95% CI [0.08, 0.79], and 

the effect size was large (p = .011, d = -.91). There was no significant mean difference between 

ALPOs (M = 1.25, SD = 0.51) and medical doctors (M = 1.24, SD = 0.48); p = 1.00, d = 0.02. 

This represents a very small effect size. Also, a non-significant relationship for medical doctors 
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(M = 1.24, SD = 0.48) and registered nurses (M = 0.89, SD = 0.45); p = .056, d = 0.75. This 

indicates a large effect size.  

A two-way ANOVA was performed to examine profession by ethnicity for the Māori-

Positive pairing and NZ European-Reluctant pairing GNATs. A two-way ANOVA revealed that 

there were no statistically significant interactions between the effects of profession by ethnicity 

for the Māori-Positive pairing GNAT (F(3, 56) = 0.58, p = .629, ηp
2 = 0.03) and the NZ 

European-Reluctant pairing GNAT (F(3, 56) = 0.22, p = .882, ηp
2 = 0.01). Both the effect sizes 

were small. To note, three ethnic groups (“pefer not to say”, “Pacific” and “MELAA”) were 

removed as each had fewer than two cases.   

Summary. Registered nurses were slower at automatically associating the Māori 

surnames to positive attributes than ALPOs and medical doctors, which implies that ALPOs and 

medical doctors had a more positive implicit bias for Māori than registered nurses. ALPOS were 

quicker at automatically associating NZ European surnames to reluctant attributes than registered 

nurses, which meant that ALPOS had higher implicit association for NZ Europeans as reluctant 

patients than registered nurses. Furthermore, automatic association of Māori as positive and NZ 

Europeans as reluctant did not vary by ethnicity and profession.  

Social Desirability by Occupation. Regarding the SDRS scores, 73% of the participants 

demonstrated low SDRS tendencies as shown by the SDRS score of less than two. One 

noteworthy point was that there was some difference between clinical students and healthcare 

workers for SDRS scores of 0 (12% and 26%, respectively), indicating that a higher proportion 

of students reported lower social desirability than healthcare workers. Healthcare workers 

showed a significantly greater SDRS mean rank (154.13, n = 67) compared to clinical students 

(135.15, n = 76), with a small effect size, U = 9056, z = -1.98, p = .048, r = .11. Thus, healthcare 



  

146 

 

workers had the tendency to report more desirably than clinical students in the explicit racial bias 

questionnaire.  
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Chapter Seven: Discussion 

7.1 Summary of Findings 

The purpose of this study was to explore clinical students’ and healthcare workers’ 

implicit and explicit racial bias towards NZ Europeans and Māori, which was achieved through a 

web-based survey using both explicit and implicit bias tests.   

7.1.1 The Presence of Racial Biases  

As hypothesised, clinical students and healthcare workers showed a more positive 

automatic bias towards NZ Europeans and a more negative automatic bias towards Māori. Also, 

as expected, both clinical students and healthcare workers automatically associated NZ 

Europeans with more compliant patient attributes and Māori with more reluctant patient 

attributes. In contrast to the preference for NZ Europeans that was hypothesised, there were no 

significant differences between explicit preference ratings for NZ Europeans and Māori. The 

majority of clinical students and healthcare workers reported having an equal preference for NZ 

Europeans and Māori. There was a weak correlation between implicit racial preference with 

explicit racial preference and clinical warmth, and implicit compliance with explicit clinical 

competence, clinical compliance, personal comfort and personal competence. The results were 

evident for both clinical students and healthcare workers.   

7.1.2 The Impact of Training Programmes and Experience of Bias   

 Findings regarding implicit racial bias across clinical programmes revealed that medical 

students demonstrated greater implicit bias for Māori being compliant than nursing students, and 
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psychology students showed greater implicit bias for Māori being reluctant than nursing 

students. In all other training programmes, there was no significant difference in implicit biases.  

Whether clinical students were pre-training/untrained or were currently 

undertaking/completed their training, there was no difference in implicit racial preference and 

implicit racial compliance scores towards NZ Europeans and Māori between the training groups. 

In other words, clinical training stage had no impact on implicit racial biases toward NZ 

Europeans and Māori for this sample of students.  

Implicit racial preference scores between healthcare workers and clinical students 

revealed no difference in scores between the two groups. Hence, implicit racial preference in 

relation to NZ Europeans and Māori did not vary by the participant’s occupation. However, for 

implicit racial compliance and reluctance, healthcare workers demonstrated a stronger 

association than clinical students for all GNAT comparisons. This indicates that healthcare 

workers were more likely to hold a bias that NZ Europeans were more compliant but had more 

reluctant attitudes than Māori. Despite this, the GNAT scores for healthcare worker biases for 

Māori being compliant and reluctant were still stronger than those held by clinical students. As 

this was a comparison between occupation groups, the findings may be explained by the 

difference in clinical experience between healthcare workers and clinical students; this will be 

elaborated in the interpretation of the findings. 

7.1.3 Additional Findings  

Across all groups (healthcare workers and clinical students), the explicit ratings for 

clinical competence and compliance dimensions were strongly correlated, also the explicit 

ratings for personal comfort and competence items were strongly correlated. Conversely, the 
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cross-correlations between clinical explicit variables were weakly to moderately correlated with 

the personal explicit variables (personal comfort and clinical competence; personal competence 

and clinical compliance).  

For the explicit clinical warmth dimension, clinical students and healthcare workers rated 

perceived warmth, liking, sincerity and tolerance higher for Māori than NZ Europeans. For the 

clinical competence dimension, clinical students rated equally for perceived competence and 

intelligence, while confidence was rated higher for NZ Europeans than Māori. Healthcare 

workers rated perceived competence equally, confidence higher for NZ Europeans than Māori 

and intelligence higher for Māori than NZ Europeans. For the clinical compliance dimension, 

clinical students rated perceived compliance and reliability equally, while perceived motivation 

was rated higher for NZ Europeans than Māori. Healthcare workers rated perceived compliance, 

reliability and motivation all equally for NZ Europeans and Māori. For the personal competence 

items, clinical students and healthcare workers reported that personal competence as greater 

when working with NZ Europeans than Māori. While for the personal comfort items, clinical 

students rated personal comfort between Māori and NZ Europeans the same, but healthcare 

workers reported greater personal comfort with NZ Europeans than Māori.   

Regarding implicit racial bias by age groups, the 65+ years age group showed a slower 

and less accurate automatic association for NZ European surnames with negative attributes than 

25-44 year and 18–24-year-olds. This may indicate that 65+ year olds hold more positive bias 

towards NZ Europeans than the other age groups. However, the sample size for this age group 

was too small compared to the other age groups to confirm this claim; this is elaborated in 

section 7.2.6.  

When Māori ancestry was explored, participants with Māori ancestry automatically 
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associated Māori surnames with positive attributes more quickly and accurately, implying a 

positive implicit preference for Māori than those without ancestry.  

For healthcare workers’ professions, registered nurses were slower at associating Māori 

surnames with positive attributes than ALPOs and medical doctors, meaning that registered 

nurses have a more negative implicit bias for Māori compared to the other groups. Furthermore, 

implicit bias of Māori as positive and NZ Europeans as reluctant did not vary by ethnicity and 

profession.   

7.2 Interpretation of Findings and the Existing Literature  

The current study was one of the few studies in New Zealand to explore implicit and 

explicit racial biases in relation to Māori and NZ Europeans. However, this was the first study to 

compare racial biases between clinical students and healthcare workers and across New Zealand 

tertiary institutions. Although the international literature on implicit racial biases is abundant, 

research in New Zealand is at an infant stage (Houkamau, 2016). A literature search resulted in a 

few published quantitative studies exploring the implicit racial bias in relation to Māori and NZ 

Europeans amongst students (Cormack, Harris, et al., 2018; R. Harris et al., 2016; R. Harris, 

Cormack, et al., 2018; Harrison et al., 2019). Published reports in New Zealand have 

documented the possible influence of provider implicit bias leading to health disparities 

(Houkamau, 2016; Penney et al., 2011), yet there is generally a lack of quantitative and 

qualitative evidence to support this claim (Houkamau, 2016). Moreover, no studies have used the 

GNAT to compare implicit biases in relation to NZ European and Māori; hence, direct number 

comparisons were not possible. In light of this, the findings from IAT measures will be 

compared with the findings from the current study.  
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7.2.1 Implicit Racial Bias 

Previous empirical studies have shown that implicit White preference was common 

amongst medical students (Ahadinezhad et al., 2021; Bean et al., 2013; Capers et al., 2017; 

Cormack, Harris, et al., 2018; Leslie et al., 2018) and health providers (Ahadinezhad et al., 2021; 

Chapman et al., 2013; Dehon et al., 2017; Hall et al., 2015; Maina et al., 2018). In Cormack et 

al.’s BDMM study, medical students showed an implicit preference for NZ Europeans compared 

to Māori. This was confirmed in the current study, where both clinical students and healthcare 

workers revealed a more positive automatic bias for NZ Europeans and a more negative 

automatic bias for Māori. Consistent with previous studies exploring compliant and reluctant 

patient attributes in relation to racial groups, NZ Europeans were associated with more compliant 

patient attributes and Māori with more reluctant patient attributes. These results aligned with the 

BDMM study (Cormack, Harris, et al., 2018) and other international studies (Cooper et al., 2012; 

Sabin et al., 2008; Sabin & Greenwald, 2012), where physicians attributed the dominant group 

with more compliance attributes and the minority group with more reluctance attributes. 

7.2.2 Explicit Racial Bias  

In Sibley et al. (2011), a random national sample ascribed NZ Europeans as high in both 

warmth and competence, exceeding the perceived level of warmth and competence ascribed to 

Māori (low-moderate). In another New Zealand-based study exploring warmth-competence 

perceptions across health professional education programmes within the University of Auckland 

Faculty of Medical and Health Sciences, there were no significant differences between Māori 

and NZ Europeans warmth perceptions. In contrast, NZ Europeans were perceived as 

significantly higher in competence (Harrison et al., 2019). The results from the current study did 
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not align with previous New Zealand-based findings, as clinical students and healthcare workers 

perceived Māori to be slightly higher in warmth than NZ Europeans and both equal in 

competence. Referring back to the SCM, the perceived competitiveness of the outgroup may 

determine the warmth ascribed to the outgroup, and the perceived status of the outgroup 

determines the competence of the outgroup (Fiske et al., 2002). However, there is evidence 

suggesting that NZ Europeans associated symbolic representations of New Zealand (e.g., New 

Zealand flag, Kiwi, etc.) with being associated with both NZ Europeans and Māori, signifying 

the value of Māori culture in the national identity of New Zealand (Sibley et al., 2008; Sibley & 

Liu, 2007). For this reason, Māori could be viewed as equal in status with NZ Europeans (i.e., 

equal competence) and less competitive (i.e., moderate-high in warmth), as reflected in the 

current findings.  

There was a noticeable difference in both healthcare workers’ and clinical students’ 

ratings between NZ Europeans and Māori were for perceived confidence, which was 

significantly lower for Māori. This is consistent with the BDMM study by Cormack, Harris, et 

al. (2018), as the clinical confidence item rating between NZ Europeans and Māori revealed the 

largest difference. An unexpected finding was for the intelligence item, where healthcare 

workers reported higher perceived intelligence for Māori compared to NZ Europeans. In 

Cormack et al.’s study, intelligence ratings given by medical students were higher for NZ 

Europeans than Māori, which contradicts this study’s findings. Further research is necessary to 

explore perceived intelligence, due to the variation in results between studies and the reason for 

this variation is not clear.  

A significant concern and cause of Māori health disparities was labelling Māori as a non-

compliant patient by healthcare professionals (Penney et al., 2011). General practitioners in New 
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Zealand believed that the best was done for Māori, however, they directed the health problems of 

Māori as a result of their non-compliance (McCreanor & Nairn, 2002). On the other hand, there 

were practitioners who had positive experiences with Māori that were compliant (McCreanor & 

Nairn, 2002). Practising Māori nurses and general practitioners have mentioned the need for 

Māori patients to be approached differently (Huria et al., 2014; McCreanor & Nairn, 2002). The 

present study found no significant differences in perceived clinical compliance between NZ 

Europeans and Māori, which was evident in both clinical students and healthcare workers. 

Although, the interesting point is that participants explicitly reported no difference in perceived 

compliance between NZ Europeans and Māori, yet automatically (i.e., implicitly) associated NZ 

Europeans with more compliance attributes and Māori with more reluctance attributes. This 

aligns with the aversive racism theory explained in the Chapter One (Section 1.2.6) and Two 

(Section 2.1.1), as aversive racists support egalitarian beliefs yet hold implicit racial biases 

against minority groups (e.g, Māori, Blacks, etc.).  

One possible explanation for the finding is that having been taught about Māori health 

and te ao Māori in training programmes, students and healthcare workers may have altered their 

perceptions toward Māori medical non-compliance and thus rated both racial groups the same. 

However, the nature of indirect measures is to introspect the unconscious; hence, they may not 

have been aware of the stereotypes still engrained into their minds. Alternatively, it can be 

hypothesised that there has been a shift in the western model of medicine resulting from patient-

centred collaborative processes being more encouraged in medical care. A large part of patient-

centred collaborative care is for patients to actively participate in communication and decision 

making (D’Agostino et al., 2017). Participation of Māori patients may have allowed for better 

planning of their medical journey, which could have led to increased Māori compliance. 
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Therefore, there may be more equality in the perceived compliance between Māori and NZ 

Europeans, and this may explain the equal perceived clinical compliance rating found in the 

current study. 

Regarding the level of personal competence, both clinical students reported that they 

would feel more competent working with NZ Europeans than Māori. When caring for minority 

patients, racial diversity and interracial interactions within medical school played an important 

factor contributing to the increase in self-reported preparedness (i.e., clinical competence) of 

medical students (Saha et al., 2008). Furthermore, the relationship was stronger in schools with 

students that had a positive perception towards interracial interactions (Saha et al., 2008). 

However, in New Zealand, ethnic data in annual reports have shown that the majority of the 

medical and nursing workforce are NZ Europeans. The Medical Council of New Zealand (2021) 

recently reported that Māori (4.1%) and Pasifika (1.9%) were underrepresented in the medical 

workforce and almost half (49.4%) of the cohort of doctors identified as NZ European. Similarly, 

the nursing workforce was mainly NZ Europeans (59%), and Māori only made up 8% of the 

workforce (Nursing Council of New Zealand, 2019). Given the low percentage of Māori in New 

Zealand compared to other racial and ethnic groups, clinical students and healthcare workers 

would have had minimal encounters or interactions with Māori, which may explain the current 

findings.  

Clinical students reported that there would be no difference in the level of personal 

comfort when working with Māori and NZ European patients, whilst healthcare workers reported 

higher personal comfort towards NZ Europeans. There has only been one study in New Zealand 

that have explored the comfort level when working with NZ Europeans and Māori, and this was 

in the BDMM study (Cormack, Harris, et al., 2018). Their results showed that the comfort level 
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was rated from a vignette scenario, and medical students reported greater comfort with the Māori 

patient vignette than the NZ European patient vignette. The findings from the current study 

contrasted with the findings from the BDMM study. However, it is worth noting that in the 

BDMM study, a context was given through a patient vignette, while this study did not. The 

comfort level could depend on the patient’s race, practitioner knowledge of the patient’s culture, 

and previous interactions with patients of particularly ethnicity, and given the contrasting 

findings, further research is needed to understand the findings. 

7.2.3 Relationship between Implicit and Explicit Racial Bias  

The most notable findings were the weak association between implicit racial preference 

with explicit racial preference and total clinical warmth towards both NZ Europeans and Māori. 

Also, the weak association between implicit compliance with explicit total clinical competence, 

clinical compliance, personal comfort and personal competence towards both NZ Europeans and 

Māori. These findings were supported, as there is a large body of evidence documenting a poor 

relationship between implicit and explicit racial biases (Cameron et al., 2012; Cormack, Harris, 

et al., 2018; Greenwald et al., 2009; Hofmann, Gawronski, et al., 2005; Kurdi et al., 2019; 

Nosek, 2005; Oswald et al., 2013).  

The EECs for bias towards NZ Europeans and Māori revealed strong to very strong 

positive and significant correlations for both total clinical competence-clinical compliance and 

personal comfort-personal competence relationships. The pairings were both expected to show a 

positive relationship as the pairings were from similar dimensions of health. Gaining cultural and 

clinical competency means the healthcare worker can demonstrate cultural awareness, sensitivity 

knowledge, and skills of the other culture (Cai, 2016); hence, healthcare workers would expect to 
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increase their comfort working with diverse cultures and ethnic groups. Similarly, competent 

patients have the mental capacity to make medical decisions and communicate their decisions, 

and these patients typically demonstrate compliance. Hence, it is unsurprising that personal 

comfort and clinical competence are related as it seems likely that individuals would feel more 

comfortable, the more competent that they felt.  

7.2.4 Effects of Clinical Training Status and Programme Type on Implicit Racial Biases 

The comparison between students who have not undertaken clinical training and those 

who have undertaken or are currently undertaking their training showed no significant 

differences. An international study by White-Means et al. (2009) had similarly compared first-

year to final-year students from medicine, pharmacy, and nursing. There was no significant 

difference in cultural competency, race, and skin tone bias. Moreover, graduate major and 

graduate year comparisons were only slightly different (White-Means et al., 2009).  

Although the evidence did not show that clinical training had an impact on implicit racial 

biases , there are possible explanations for the finding. Previous studies have raised the 

importance of contact quality on manipulating explicit racial attitudes and contact quantity for 

implicit racial attitudes. However, explicit racial biases are more modifiable and are influenced 

more by recent experiences, while implicit racial biases are more stable than explicit biases 

(Dovidio et al., 2017; van Ryn et al., 2015). Therefore, it may be that the students 

undertaking/completed training have not had sufficient contact for implicit racial attitudes to be 

lowered.  

Another possibility is that through clinical training (i.e., placements or internships), 

directly interacting with NZ European and Māori patients may have confirmed pre-existing 
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positive or negative stereotypes of the ethnic group. Repeated positive or negative experiences 

may cause stereotypes to be implanted in students’ minds and, consequently, lead to false 

generalisations of ethnic groups (Hall et al., 2015). For example, when White Americans had 

positive racial contact with Black Australians, prejudice was reduced, and negative racial contact 

was associated with increased potential for racism and discrimination (Barlow et al., 2012). 

Likewise, in another study, medical students who have had positive experiences with African 

Americans demonstrated lower racial bias, and negative experiences increased racial bias (van 

Ryn et al., 2015).  

The main clinical programmes explored in this study seemed to approach and educate 

about Māori health in slightly different ways. The nursing programmes across New Zealand have 

put considerable effort into decolonising the curriculum by including cultural safety education 

since 1992 (Ramsden, 2002). The University of Auckland and the University of Otago offer 

medical training and incorporate Hauora Māori (Māori health) content into their programmes 

through immersive, integrated, and independent teaching methods (R. Jones et al., 2010). 

Psychology undergraduate and postgraduate programmes from seven universities across New 

Zealand have at least one Māori-focused course or inclusion of Māori-focused content (Waitoki 

& Levy, 2015). Although, it is worth noting that Māori-focused papers were only recommended 

to students rather than being included as a compulsory content or paper (Waitoki & Levy, 2015). 

Information on Māori social work education was not available; however, it is expected that there 

is some form of Māori-focused content included in their programme papers.  

Keeping in mind the distinct approaches for each programme, the findings showed that 

nursing students demonstrated poorer automatic association for Māori and compliance attributes 

compared to medical students, and psychology students revealed a stronger automatic association 
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for Māori and reluctance attributes compared to nursing students. As discussed above, Māori-

focused courses for psychology students were not made compulsory. This implies that some 

students may progress through the years without sufficient knowledge of the Māori health and 

culture and lack cultural competency skills and knowledge. Therefore, psychology students 

showing greater automatic association for Māori and reluctance attributes than nursing students 

would be plausible if it is the education that shifts the biases.  

7.2.5 Implicit Racial Bias comparing Clinical Students and Healthcare Workers 

When compared clinical students with healthcare workers for all pairings of the race and 

preference GNAT (NZ European-Positive, NZ European-Negative, Māori-Positive, Māori-

Negative), there was no significant difference between clinical students and healthcare workers. 

There were no studies to date in New Zealand that compared implicit racial bias between clinical 

students and healthcare workers. Regarding international findings, although there was ample 

evidence exploring implicit racial bias amongst students and healthcare workers grouped, there 

were no studies that made a statistical comparison between the student group and healthcare 

worker group independently.  

For the race and compliance GNATs, healthcare workers demonstrated more stronger 

automatic associations than clinical students for all pairings of the race and compliance GNAT 

(NZ European-Compliant, NZ European-Reluctant, Māori-Compliant, Māori-Reluctant). As 

mentioned above, no studies comparing students and healthcare workers directly in terms of 

implicit racial bias could not be found. However, it could be possible that healthcare workers’ 

years of clinical/patient experience would have helped to recall experiences and thus strengthen 

the associations between the racial groups and compliant/reluctant attributes. On the other hand, 
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clinical students with less clinical/patient experience than healthcare workers would display 

poorer association strength than healthcare workers. 

7.2.6 Implicit Racial Bias and Participant Characteristics (Age and Māori Ancestry)  

The current study found that participants who were 65+ years old demonstrated poorer 

automatic association for NZ European surnames and negative attributes compared to 25-44 year 

olds and 18-24 year olds. This may imply that 65+ year olds have more more positive bias for 

NZ Europeans than other age groups, therefore resulting in a slower automatic association 

between NZ European surnames and negative attributes. However, this can not be confirmed as 

the sample size was noticeably smaller for this age group (n = 5) compared to the other groups 

(18-24 year olds, n = 41; 25-44 year olds, n = 76; 45-64 year olds, n = 21). Although, there is 

evidence in the literature that greater physician age resulted in higher implicit association 

towards European Americans and with compliance attributes (Sabin et al., 2008). However, as 

the authors suggested, further investigation is required to understand the relationship.  

People often hold an ingroup bias, which could link to the current findings that 

participants with Māori ancestry had a greater implicit preference for Māori than those who do 

not have Māori ancestry. Ingroup bias is an automatic process driven by preferences and beliefs 

about ingroup and outgroup members (Everett et al., 2015). Supporting the current findings, 

previous research has found that self-identified Māori showed an implicit ingroup bias for their 

ethnic group, and the bias was greater for those who strongly identified as Māori (Harding et al., 

2011). Hence, the current findings for the implicit Māori preference could be explained by the 

implicit ingroup bias that participants with Māori ancestry may have.  
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7.3 Strengths and Limitations  

A prominent limitation of this study was the completion rate of 32%, and there are clear 

reasons why this occurred. First, participants had to download the Inquisit 6 web/mobile 

application to complete the GNAT. Having to download an application hindered the progress, 

leading participants to drop out of the study. Although the completion rate is different from the 

response rate, it is worth mentioning that implicit measures generally show low response rates 

and are therefore difficult to recruit many participants. For example, White-Means et al. (2009) 

reported a decline in student response rates with higher year levels. First-year pharmacy, nursing 

and medical students demonstrated a response rate of 73%, 60% and 44%, respectively. Whereas 

third- and fourth-year pharmacy students dropped to 35% and 23%, and third- and fourth-year 

medical students to 21% and 15%, respectively. Within New Zealand, the final-year medical 

students demonstrated a response rate of 34% (Cormack, Harris, et al., 2018). The response rate 

was not quantifiable in the current study; however, as explained above, areas in the design could 

be improved to increase the overall number of participants. 

Another limitation was the considerable variation in sample sizes for subgroups (e.g., 

females, males and others). Regarding the gender and ethnic proportions, 80% of participants 

who had completed the whole survey were females, and 65% identified as NZ Europeans. A 

more equal proportion across ethnicities and gender identities would have been more suitable, 

especially for a study exploring race.  

Selection bias may have been present in this study as participants opted to participate 

knowing it was a racial bias study. Possibly, participants were those who were more interested 

and knowledgeable about racial biases. There were also clinical programmes from universities 
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and technical institutions that declined to participate, and these institutions may have had greater 

underlying racism.  

Regarding the indirect measure used in this study (GNAT), psychometric properties were 

overall adequate to good; however, the reliability was considered to be on the lower side 

compared to other commonly used indirect measures (GNAT; α = .66). Poor reliability could 

imply a measurement error, leading to a poorer representation of the psychological construct 

being measured (Nimon et al., 2012). Hence, it is worth keeping in mind when interpreting the 

results that there could have been some degree of measurement error-driven from poor reliability 

of the GNAT.  

The current study found no significant differences between pre-trained versus 

undertaking/undertaken students, and there is international evidence suggesting no difference in 

cultural competency and race and skin-tone bias between first years and final years (White-

Means et al., 2009). Both studies collected data at a certain point in time, which can be 

considered a limitation. The Medical Student Cognitive Habits and Growth Evaluation study 

conducted by van Ryn et al. (2015) tracked medical students throughout their medical training, 

exploring how implicit racial biases are changed throughout their training. Longitudinal follow-

up of students revealed that implicit racial bias training could lower students’ implicit racial 

biases over time (van Ryn et al., 2015). Whether the findings can be replicated in New Zealand 

needs further investigation. 

7.4 Implications 

Despite the limitations of this study, there are a few important implications that need to 

be highlighted. Most notably, the findings from the GNAT (implicit racial bias measure) signify 
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the need for implicit racial bias to be targeted or included as content in health practitioner 

training courses. Clinical programmes generally include Māori-focused content or courses, but 

there is little focus on implicit and explicit racial bias and how bias links to Māori health 

disparities and inequities. The current findings show that racial bias training courses within 

health practitioner programmes may need to be re-evaluated and updated to incorporate some 

form of bias mitigating training. Given the multidimensional nature of bias, implicit bias cannot 

be taught and mitigated in a single session; instead, it is a long-term process of self-reflection in 

order to develop critical consciousness that will help to reduce implicit racial biases (Gonzalez et 

al., 2014; Teal et al., 2010; C. Wilson et al., 2022). Addressing implicit racial biases require a 

concrete, long-term multilevel curriculum or intervention that can be taught in the context of 

Māori health.  

The evidence shows there is implicit preference for NZ Europeans, and there is an 

association of NZ Europeans with compliance attributes and Māori with reluctance attributes. A 

key question to keep in mind from the findings is whether or not these automatic associations 

alter perception, interaction, judgement and behaviour. In the literature, a recent review reported 

that implicit preference for White patients did not lead to disparate decision-making by 

physicians (Dehon et al., 2017). Although in Maina et al.’s review, the implicit racial bias of 

healthcare providers was associated with clinical decision-making, patient-provider relationship, 

pain management and provider empathy (Maina et al., 2018). This is important to consider not 

only for healthcare workers but also for current clinical students, as the students will later join 

the pool of healthcare workers, acting as role models, mentors and leaders of the next cohort of 

students. There was strong evidence that racial comments made by role models predicted greater 

implicit racial bias amongst students (Burke et al., 2017; van Ryn et al., 2015). Implicit racial 
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bias was also shown from as early as first-year students (Haider et al., 2011; Weinstock, 2012). 

Hence, bias mitigating training should begin from year one of the programme to prevent the 

potential influence of implicit racial biases in perpetuating Māori health disparities and 

inequities. 

7.5 Future Directions 

The current study has added unique findings to the scarce body of literature exploring 

implicit and explicit racial biases towards NZ Europeans and Māori. Most importantly, there is a 

general lack of studies exploring providers’ and students’ implicit racial biases in New Zealand. 

In order for the findings from this study to be validated and to result in curriculum changes to 

lower implicit racial bias, more research is necessary to fill the gaps in the literature.  

Another potential research topic could be the comparison of implicit and explicit biases 

towards various ethnic groups. The current study has only compared biases towards NZ 

Europeans and Māori, however, the level of bias may differ significantly depending on the ethnic 

group. As discussed in Chapter One, exploration of the SCM in relation to NZ Europeans, Māori, 

Asians and Pacific Islanders resulted in different levels of warmth and competence (Sibley et al., 

2011). However, no studies to date have explored implicit racial bias towards all four ethnic 

groups in New Zealand.  

The current study had found no differences in implicit racial bias by clinical training 

status (not completed versus undertaking/undertaken). However, research looking into this has 

been the first in New Zealand, and no longitudinal studies have been conducted. Further research 

is warranted to support the findings of this study.  

Furthermore, a surprising finding when searching for literature was the lack of studies 
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conducting a direct statistical comparison of implicit racial biases between clinical students and 

healthcare workers. Further investigation is necessary internationally and within New Zealand.  

Lastly, it is important to keep in mind that this study only explored how much implicit 

and explicit racial bias held by clinical students and healthcare workers. Exploring how implicit 

racial biases translate to behaviour in medical settings is of interest, as behaviour driven by 

implicit racial biases can bring about adverse consequences that exacerbate health disparities and 

inequities (e.g., treatment recommendations; A. R. Green et al., 2007). 

7.6 General Conclusion 

The current study offered validation of previous findings and some insightful evidence as 

a foundation for future research in New Zealand. The findings of this study also shed light 

possible development of implicit racial bias education in New Zealand. In order to prevent, 

manage and eliminate negative implicit racial bias towards Māori patients, bias education in 

practitioner training programmes play a vital role in mitigating the biases. Current students can 

then later act as proper role models for the next generation of healthcare providers. 
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List of Technical Institutions and Universities 

 

Medicine 

- Unviersity of Auckland 

- University of Otago 

Psychology 

- University of Auckland 

- Auckland University of Technology  

- University of Cantebury  

- Massey University 

- Victoria University of Wellington 

- University of Waikato 

- University of Otago 

- The Open Polytechnic of of New Zealand 

Nursing 

- Ara Institute of Cantebury 

- Auckland University of Technology 

- Eastern Institute of Technology 

- Manukau Institute of Technology 

- Massey University 

- Nelson Malborough Institute of Technology 

- Northland Polytechnic  

- Otago Polytechnic 

- Southern Institute of Technology 

- Te Whare Wānanga o Awanuiārangi 

- The University of Auckland 

- Toi Ohomai Institute of Technology 

- UNITEC New Zealand 

- Universal College of Learning (UCOL)  

- University of Otago 

- University of Waikato 

- Victoria University of Wellington 

- Waikato Institute of Technology (Wintec) 

- Western Insititue of Technology at Taranaki  

- Whitireia New Zealand  

Social Work  

- Ara Institute of Cantebury 

- Bethlehem Tertiary Institute 

- Eastern Institute of Technology  
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- Manukau Institute of Technology 

- Massey University  

- Nelson Marlborough Institute of Technology 

- Northland Polytechnic  

- Open Polytechnic 

- Te Wānanga o Aotearoa 

- Te Wānanga o Raukawa 

- Toi Ohomai Institute of Technology 

- The University of Auckland 

- Unitec New Zealand  

- University of Cantebury 

- University of Otago  

- University of Waikato 

- Whitireia New Zealand  

- Waikato Institute of Technology (Wintec) 

- Victoria University of Wellington 
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List of Student Associations 

 

The University of Auckland  

- Auckland University Medical Student Association (AUMSA) 

- Med Revue 

- Medical Students for Global Awareness 

- Student Association for the Medical Sciences (SAMS) 

- Auckland University Surgical Society 

- Grassroots Rural Health Club 

- The University of Auckland Health Sciences Students 

- Auckland University Psychology Students’ Association (AUPSA) 

- Nurses of Auckland University Student Association (NASA) 

- Auckland Pasifika Health Initiative  

- Faculty of Medical and Health Sciences Postgraduate Students’ Association  

- Auckland Univeristy Student Association (AUSA) 

University of Otago 

- Otago University Medical Students Association 

- Christchurch Medical Students’ Association 

- Wellington Medical Students’ Association  

- Māori Medical Association 

- Medical Students for Global Awareness  

- Pacific Island Health Professional Students’ Assocation  

- Otago Students’ Psychology Society  

- University of Otago Social and Community Work  

- Te Roopu Māori – Māori Students Association 

- Otago University Student Associations  

Victoria University of Wellington 

- Victoria University Psychology Association 

- Victoria Students’ Psychology Society  

Massey University 

- Massey University Students’ Association 

New Zealand 

- New Zealand Medical Students’ Association (NZMSA) 

- Women in Health Network  
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List of Professional Bodies and Societies 

 

Medicine 

- New Zealand Resident Doctors’ Association (NZRDA) 

- The Royal New Zealand College of Urgent Care 

- The Royal Australian and New Zealand College of Psychiatrists 

- Australia and New Zealand Association of Psychotherapy (ANZAP) 

- New Zealand Private Surgical Hospitals Association 

- New Zealand Association of Musculoskeletal Medicine 

- New Zealand Society of Cosmetic Medicine 

- New Zealand Dental Association 

- Society of Obsetric Nedicine of Australia and New Zealand  

- New Zealand Orthopaedic Association 

- The Australian and New Zealand Society for Geriatric Medicine 

- Rehabilitation Medicine Society of Australia and New Zealand  

- General Practice New Zealand 

- The Paediatric Society of New Zealand 

- New Zealand Rheumatology Association (NZRA) 

- New Zealand Society of Otolaryngology, Head and Neck Surgery  

- The Royal New Zealand College of General Practitioners  

- The Royal Australasian College of Physicians 

- The Royal Australian and New Zealand College of Obstericians and 

Gynaecologists  

Psychologists and Psychotherapists  

- New Zealand College of Clinical Psychologists  

- The New Zealand Association of Positive Psychology 

- The New Zealand Association of Psychotherapists 

- Australian and New Zealand Association of Psychiatry, Psychology and Law 

- Institute of Organisational Psychology  

- New Zealand Association of Child and Adolescent Psychotherapists 

- New Zealand Institute of Psychoanalytic Psychotherapy 

- Australia and New Zealand Association of Psychotherapy (ANZAP) 

Nurses 

- New Zealand Nurses Organisation  

- College of Nurses Aotearoa 

- College of Child & Youth Nurses 

- College of Critical Care Nurses 

- Faith Community Nursing Association  

Social Workers 
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- Aotearoa New Zealand Association of Social Workers 

- New Zealand Public Service Association Te Pūkenga Here Tikanga 

- Social Service Providers Aotearoa 

- Oncology Social Work Australia & New Zealand  

Other Relevant Professional Bodies and Societies  

- New Zealand Speech-language Therapists’ Association 

- New Zealand Audiological Society 

- Association of New Zealand Audiology Incorportated  

- Public Health Association of New Zealand  

- New Zealand College of Midwives 

- Midwifery Council 

- Allied Health Aotearoa New Zealand 

District Health Boards 

- Auckland District Health Board  

- Waitematā District Health Board 

- Northland District Health Board  
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List of Social Media Community Groups and Pages 

 

Facebook 

- AUT Psych Group 

- UoA Psychology Students 

- Massey University Psychology Students 

- AUT Psych Students  

- AUT Nursing 2021 Cohort  

- UoA Nursing Class of 2021 

- UoA Nursing Class of 2023 

- Massey Nursing 2021 

- Future class of 2023 nursing @ Massey WLG 

- AUT Māori 

- University of Waikato  

Reddit  

- r/universityofauckland 

- r/auckland 

- r/dunedin 

- r/Nelsonnz 

- r/UoApremed 

  



  

241 

 

 

 

Appendix H 

Advertisement Flyer 

  



  

242 

 

 



  

243 

 

 

 

Appendix I 

Social Media Post 

  



  

244 

 

 



  

245 

 

 

 

Appendix J 

Online Survey: Demographic Questionnaire, Explicit Bias Questionnaire and 
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Task Description and GNAT Materials 

Experiment 1: Race and Preference GNAT Procedure 

In experiment one, participants will complete the race and preference GNAT. There will 

be eight main blocks in total (training blocks are not counted). Before beginning the main blocks, 

participants will complete four training blocks that will consist of 20 trials each. The training 

blocks will help familiarise the GNAT procedure as participants will be instructed to 

discriminate the signals from noise (response deadline: 1000ms): 

Training Block 1: Māori surnames (signal) from NZ European surnames (noise) – 20 trials 

Training Block 2: NZ European surnames (signal) from Māori surnames (noise) – 20 trials 

Training Block 3: Positive words (signal) from Negative words (noise) – 20 trials 

Training Block 4: Negative words (signal) from Positive words (noise) – 20 trials 

Following that, participants will be shown a target pairing rather than a single target 

category, and they will need to discriminate the signals from noise. This will be four blocks in 

total (randomised order for each participant) and a response deadline of 750ms.  

Block 1: Māori surnames-Positive words (signal) from NZ European surnames-Negative words 

(noise) – 16 practice trials, 40 critical trials  

Block 2: Māori surnames-Negative words (signal) from NZ European surnames-Positive words 

(noise) – 16 practice trials, 40 critical trials  

Block 3: NZ European surnames-Positive words (signal) from Māori surnames-Negative words 

(noise) – 16 practice trials, 40 critical trials  

Block 4: NZ European surnames-Negative words (signal) from Māori surnames-Positive words 

(noise) – 16 practice trials, 40 critical trials  

The last four blocks will be the same as the previous four blocks. The difference is that 
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the response deadline is 600ms, and the four blocks will be in a randomised order.  

Block 5: Same as above but in a randomised order – 16 practice trials, 40 critical trials 

Block 6: Same as above but in a randomised order – 16 practice trials, 40 critical trials 

Block 7: Same as above but in a randomised order – 16 practice trials, 40 critical trials 

Block 8: Same as above but in a randomised order – 16 practice trials, 40 critical trials 
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Experiment 2: Race and Compliance GNAT Procedure 

Participants will complete the race and compliance GNAT in experiment two. Consistent 

with experiment one and two, there will be eight main blocks in total and four training blocks 

prior to the actual GNAT (deadlines are the same as experiment one): 

Training Block 1: Māori surnames (signal) from NZ European surnames (noise) – 20 trials 

Training Block 2: NZ European surnames (signal) from Māori surnames (noise) – 20 trials 

Training Block 3: Compliant Patient Items (signal) from Reluctant Patient Items (noise) – 20 

trials 

Training Block 4: Reluctant Patient Items (signal) from Compliant Patient Items (noise) – 20 

trials 

Block 1: Māori surnames- Compliant Patient Items (signal) from NZ European surnames- 

Reluctant Patient Items (noise) – 16 practice trials, 40 critical trials  

Block 2: Māori surnames- Reluctant Patient Items (signal) from NZ European surnames- 

Compliant Patient Items (noise) – 16 practice trials, 40 critical trials  

Block 3: NZ European surnames- Compliant Patient Items (signal) from Māori surnames- 

Reluctant Patient Items (noise) – 16 practice trials, 40 critical trials  

Block 4: NZ European surnames- Reluctant Patient Items (signal) from Māori surnames- 

Compliant Patient Items (noise) – 16 practice trials, 40 critical trials  

Block 5: Same as above but in a randomised order – 16 practice trials, 40 critical trials 

Block 6: Same as above but in a randomised order – 16 practice trials, 40 critical trials 

Block 7: Same as above but in a randomised order – 16 practice trials, 40 critical trials 

Block 8: Same as above but in a randomised order – 16 practice trials, 40 critical trials 
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Table 12  

Race and Preference GNAT Items 

Categories Attributes 

NZ European Surnames Māori Surnames Positive Negative 

Anderson 

Brown 

Clark 

Edwards 

Harris 

Hall 

James 

Jones 

Johnson 

King 

Martin 

Roberts 

Stephens 

Smith 

Stewart 

Thomas 

Taylor 

Thompson 

Williams 

Wilson 

Walker 

White 

Wright 

Young 

Eruera 

Henare 

Hemi 

Heke 

Kaaka 

Kahinu 

Ngata 

Paewai 

Parata 

Pōmare 

Pewhairangi 

Ropata 

Rewi 

Rameka-Waapu 

Tāmati 

Tipene 

Tendaii 

Te Maari-o-te-rangi 

Taumata 

Tuwhare 

Turei 

Wiremu 

Winiata 

Waerea 

Beautiful 

Celebrating 

Cheerful 

Excellent 

Excitement 

Fabulous 

Friendly 

Glad 

Glee 

Good 

Happy 

Joyful 

Laughing 

Likable 

Loving 

Marvellous 

Pleasure 

Smiling 

Splendid 

Superb 

Paradise 

Terrific 

Triumph 

Wonderful 

Angry 

Bad 

Brutal 

Destroy 

Dirty 

Disaster 

Disgusting 

Dislike 

Evil 

Failure 

Gross 

Hate 

Horrible 

Humiliate 

Nasty 

Noxious 

Painful 

Revolting 

Sickening 

Terrible 

Tragic 

Ugly 

Unpleasant 

Yucky 

 

Note. NZ European surnames were sourced from the Department of Internal Affairs. Māori 

surnames were from prominent figures. Positive and negative word items were used in Nosek 

and Banaji (2001).  
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Table 13  

Race and Compliance GNAT Items 

Categories Attributes 

NZ European Surnames Māori Surnames Compliant Patient Reluctant Patient 

Anderson 

Brown 

Clark 

Edwards 

Harris 

Hall 

James 

Jones 

Johnson 

King 

Martin 

Roberts 

Stephens 

Smith 

Stewart 

Thomas 

Taylor 

Thompson 

Williams 

Wilson 

Walker 

White 

Wright 

Young 

Eruera 

Henare 

Hemi 

Heke 

Kaaka 

Kahinu 

Ngata 

Paewai 

Parata 

Pōmare 

Pewhairangi 

Ropata 

Rewi 

Rameka-Waapu 

Tāmati 

Tipene 

Tendaii 

Te Maari-o-te-rangi 

Taumata 

Tuwhare 

Turei 

Wiremu 

Winiata 

Waerea 

Adherent 

Cooperative 

Compliant 

Helpful 

Motivated 

Responsible 

Reliable 

Trustworthy 

Willing 

Engaged* 

Controlled* 

Respectful* 

Keen* 

Responsive* 

Adaptable* 

Eager* 

Mature* 

Sensible* 

Prepared* 

Collaborative* 

Dependable* 

Truthful* 

Obliging* 

Friendly* 

Apathetic 

Averse 

Doubting 

Hesitant 

Lax 

Opposed 

Reluctant 

Resistant 

Slack 

Refusal* 

Denial* 

Ignorance* 

Helpless* 

Confused* 

Difficult* 

Concerned* 

Overwhelmed* 

Unwilling* 

Disinclined* 

Unenthusiastic* 

Grudging* 

Against* 

Conflicting* 

Withdrawn* 

 

Note. NZ European surnames were sourced from the Department of Internal Affairs. Māori 

surnames were from prominent figures. Compliant and reluctant patient attribute items were 

sourced from Sabin et al. (2008). Items with an asterisk were provided by practising health 

practitioners or were synonyms of the items from Sabin et al. (2008). All items were checked by 

two health practitioners to ensure agreement of all items.  
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Appendix L 

Participant Data (N = 289) 
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Table 14 

Demographic Information of the Sample (N = 289) 

Baseline 

Characteristic 

n (IQR/%)     

 Cinical 

Students 

(n = 139) 

NZ Registered 

Healthcare 

Workers 

(n = 150) 

Test 

Statistic 

(Z or 2 ) 

df p Combined 

Total 

(n = 289) 

     

Age -11.72  <.001*  

    Median (IQR) a 24 (21-28) 42 (35-55)    32 (24-44) 

Gender 4.29 3 .232  

    Female 119 (86%) 121 (81%)    240 (83%) 

    Male 17 (12%) 28 (19%)    45 (16%) 

    Gender Neutral  1 (1%) 1 (1%)    2 (1%) 

    Other 2 (1%) 0 (0%)    2 (1%) 

    Prefer not to say 0 (0%) 0 (0%)    0 (0%) 

Ethnicity b 13.87 6 .031*  

    NZ Europeans 74 (53%) 107 (71%)    181 (63%) 

    Māori 22 (16%) 12 (8%)    34 (12%) 

    Pacific 5 (4%) 3 (2%)    8 (3%) 

    Asian 27 (19%) 14 (9%)    41 (14%) 

    MELAA 5 (4%) 8 (5%)    13 (5%) 

    Other 4 (3%) 4 (3%)    8 (3%) 

    Prefer not to say 2 (1%) 2 (1%)    4 (1%) 

Māori Ancenstry 2.46 1 .117  

    Yes 27 (19%) 19 (13%)    45 (16%) 

    No 112 (81%) 131 (87%)    243 (84%) 

NZ Residency Status 6.40 2 .041*  
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Note. Some percentages do not add to 100 due to rounding; The Mann-Whitney U test was use d 

for the variables Age and Years lived in NZ. a Median value and interquartile range (IQR) for the 

age variable. b Categorised by prioritised ethnicity. c Years lived in NZ: from those who were not 

Baseline 

Characteristic 

n (IQR/%)     

 Cinical 

Students 

(n = 139) 

NZ Registered 

Healthcare 

Workers 

(n = 150) 

Test 

Statistic 

(Z or 2 ) 

df p Combined 

Total 

(n = 289) 

     

    Citizen 120 (86%) 122 (81%)    242 (84%) 

    Resident 14 (10%) 27 (18%)    41 (14%) 

    Other 5 (4%) 1 (1%)    6 (2%) 

NZ Nativity 6.509 1 .011*  

    Yes 98 (71%) 84 (56%)    182 (63%) 

    No 41 (30%) 66 (44%)    107 (37%) 

Years lived in NZ c -3.47  <.001*  

    Median (IQR) d 12 (8-17) 19 (12-31)    16 (10-25) 

Community Type e     

    Rural 31 (20%) 40 (24%) .74 1 .389 71 (22%) 

    Suburban 85 (55%) 77 (47%) 2.82 1 .093 162 (51%) 

    City 40 (26%) 47 (29%) .22 1 .636 87 (27%) 

SDRS f  4.12 5 .532  

    0 35 (25%) 26 (17%)    61 (21%) 

    1 34 (25%) 33 (22%)    67 (23%) 

    2 34 (35%) 40 (27%)    74 (26%) 

    3 24 (17%) 33 (22%)    57 (20%) 

    4 6 (4%) 10 (7%)    16 (6%) 

    5 6 (4%) 8 (5%)    14 (5%) 
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born in NZ. d Median value and interquartile range (in years) from those who lived in NZ for > 1 

year. e Multiple response option: select all that applies; between-group tests were carried out for 

each community type. f Greater social desirability with higher SDRS scores (Hays et al., 1989).  

*p < .05 
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Table 15 

Clinical Student Characteristics  (N = 139) 

 

Note. Some percentages do not add to 100 due to rounding. “Other” clinical programmes include 

audiology (n = 1), dentistry (n = 1), medical imaging (n = 1), optometry (n = 1), pharmacy (n = 

4), podiatry (n = 1), psychotherapy (n = 2) and speech and language therapy (n = 1).  

  

Baseline Characteristic Clinical Students (N = 139) 

 n % 

Clinical Programme  

    Medicine 15 11% 

    Nursing 57 41% 

    Psychology 45 32% 

    Social Work 10 7% 

    Other 12 9% 

Clinical Training Status 

    Undertaking/Completed 70 50% 

    No Training/Not yet completed 69 50% 

Stage of Training 

    First year 76 55% 

    Clinical training year 55 40% 

    Other 8 6% 

Tertiary Institution Type 

    Universities 83 60% 

    Institutes of Technology and Polytechnics 32 23% 

    Not reported  24 17% 
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Table 16  

Healthcare Worker Characteristics  (N = 150) 

 

Note. The allied health workforce in this study consisted of: physiotherapists (n = 6), 

psychologists (n = 13), psychotherapist (n = 6), pharmacist (n = 1), optometrist (n = 1), 

occupational therapist (n = 2), nutritionist (n = 5), midwife (n = 2) and social worker (n = 4). 

Additionally, a speech language therapist (n = 1), audiologist (n = 1), paramedic (n = 1) and 

healthcare assistant (n = 2) was included as “Other”.  

 

  

Baseline Characteristic Health Workers (N = 150) 

 n % 

Registered Health Profession 

    Medical Doctor 35 23% 

    Registered Nurse 61 41% 

    Allied Health 

Professional/Other 

54 36% 

Years of Practice 

    Median (IQR) 15 (8.0-23.5) 
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Appendix M 

Fully Completed Versus Partially Completed Participants 
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Fully Completed versus Partially Completed: Clinical Students  

Amongst clinical students, the fully and partially completed group significantly differed 

in the following explicit bias items in relation to NZ Europeans: clinical likeable, sincerity, 

competence and intelligence. In relation to Māori, significant between-group differences were 

found for clinical competence and personal competence. These items in relation to Māori and 

NZ Europeans will be reported for the 63 partially completed students (i.e., dropouts) as they 

differed significantly with the 76 fully completed student participants.  

Likeable. As shown by the Wilcoxon signed-rank test, clinical students perceived Māori 

(Mdn = 5.00) as being significantly more likeable than and NZ Europeans (Mdn = 5.00), and the 

effect size was large (N = 67, z = -4.40, p  < .001, r = -.54). Results were same for the sign test (z 

= -4.48, p  < .001). 

Sincerity. Clinical students perceived Māori (Mdn = 5.00) as being significantly more 

sincere than and NZ Europeans (Mdn = 4.00), and the effect size was large (N = 67, z = -5.13, p  

< .001, r = -.63). Results were same for the sign test (z = -5.58, p  < .001). 

Competent. There was no significant difference in perceived competence between Māori 

(Mdn = 5.00) and NZ Europeans (Mdn = 5.00), and the effect size was very small (N = 67, z = -

0.15, p = .880, r = -.02). Results were same for the sign test (z = -0.17, p = .864). 

Intelligent. Similarly, there was no significant difference in perceived intelligence 

between Māori (Mdn = 5.00) and NZ Europeans (Mdn = 5.00), and the effect size was small to 

moderate (N = 67, z = -1.62, p = .106, r = -.20). The results were same for the sign test (z = -0.77, 

p = .441). 

Personal Competence. Clinical students reported that they would feel significantly more 

competent working with NZ Europeans (Mdn = 6.00) than Māori (Mdn = 5.00), and the effect 
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size was small (N = 67, z = -0.30, p  = .768, r = -.04). Results were same for the sign test (z = -

0.00, p = 1.000). 

Summary. Clinical students reported Māori as more likeable and sincere than NZ 

Europeans. There was no difference between Māori and NZ Europeans for perceived 

competence, intelligence and personal comfort. The results for the 67 dropout clinical students 

were identical to the 139 clinical students’ explicit bias results reported in Chapter Six (Section 

6.2.3); hence, the 139 clinical student explicit bias data will be used throughout this thesis.  

Fully Completed versus Partially Completed: Healthcare Workers  

For healthcare workers, the fully and partially completed groups significantly differed in 

the personal comfort towards NZ Europeans. In relation to Māori, significant between-group 

differences were found for Māori clinical sincerity and clinical compliance. These items in 

relation to Māori and NZ Europeans will be reported for the 83 partially completed healthcare 

workers (i.e., dropouts) as they differed significantly with the 67 fully completed healthcare 

workers.  

Sincerity As shown by the Wilcoxon signed-rank test, healthcare workers perceived 

Māori (Mdn = 5.00) as being significantly more sincere than and NZ Europeans (Mdn = 5.00), 

and the effect size was large (N = 83, z = -5.97, p  < .001, r = -.66). Results were same for the 

sign test (z = -6.10, p  < .001). 

Compliant. There was no significant difference in perceived compliance between Māori 

(Mdn = 4.00) and NZ Europeans (Mdn = 4.00), and the effect size was small (N = 83, z = -1.72, p 

= .086, r = -.19). Results were same for the sign test (z = -1.02, p = .308). 

Personal Comfortable. Healthcare workers reported that they would find NZ Europeans 

(Mdn = 6.00) significantly more comfortable to work with than and Māori (Mdn = 5.00), and the 
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effect size was small (N = 83, z = -1.93, p  = .054, r = -.21). However, the result was significant 

for the sign test, where healthcare workers rated personal comfort higher for NZ Europeans than 

Māori, z = -2.60, p  = .009. The sign test result will be used as all assumptions were met for the 

sign test but not the Wilcoxon’s signed-rank test.   

Summary. Healthcare workers found Māori to be more sincere than NZ Europeans, NZ 

Europeans to be more comfortable to work with than Māori and perceived compliance as the 

same for Māori and NZ Europeans. As the results were identical to the 150 healthcare worker 

explicit racial bias results in Chapter Six (Section 6.2.3), the thesis will use the 150 healthcare 

worker explicit bias results will be used throughout this thesis.  
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Further Analyses  
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Table 17  

Kruskal-Wallis Tests of the Age Variable  

Measure 18-24 years   25-44 years   45-64 years   65+ years   x2  p 

  

Mean of 

Ranks 
SD 

Mean of 

Ranks 
SD 

Mean of 

Ranks 
SD 

Mean of 

Ranks 
SD     

NZ European-Positive GNAT 66.96 0.54 77.53 0.72 63.81 0.59 63.6 0.68 2.99 .393 

NZ European-Negative GNAT 76.52 0.71 72.93 0.51 72.24 0.57 19.7 0.25 8.50 .037 

Māori-Positive GNAT 73.34 0.68 72.87 0.69 74.88 0.5 35.7 0.94 4.02 .260 

Māori-Negative GNAT 69.76 0.75 74.27 0.73 68.29 0.59 71.5 0.92 0.52 .915 

NZ European-Compliant GNAT 70.27 0.58 73.32 0.66 72.31 0.53 64.8 0.6 0.30 .960 

NZ European-Reluctant GNAT 64.55 0.48 79.48 0.56 67.29 0.36 39.2 0.4 7.21 .065 

Māori-Compliant GNAT 69.49 0.7 75.27 0.59 67.31 0.58 62.6 0.62 1.15 .765 

Māori-Reluctant GNAT  64.63 0.55 75.48 0.75 71.14 0.63 83.1 0.41 2.20 .532 
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Table 18  

Kruskal-Wallis Tests of the Gender Variable 

Measure Female   Male   Other   x2 p 

  
Mean of 

Ranks 
SD 

Mean of 

Ranks 
SD 

Mean of 

Ranks 
SD     

NZ European-Positive GNAT 71.23 0.65 75.17 0.71 73.00 0.05 0.20 .906 

NZ European-Negative GNAT 74.02 0.60 64.46 0.59 58.50 0.24 1.38 .502 

Māori-Positive GNAT 74.95 0.68 58.81 0.67 81.75 0.01 3.43 .180 

Māori-Negative GNAT 71.70 0.74 71.26 0.65 99.00 0.10 0.86 .649 

NZ European-Compliant GNAT 70.85 0.62 76.41 0.62 78.25 0.02 0.44 .803 

NZ European-Reluctant GNAT 71.39 0.51 71.93 0.48 107.50 0.89 1.49 .474 

Māori-Compliant GNAT 72.29 0.63 67.09 0.53 121.75 0.56 3.27 .195 

Māori-Reluctant GNAT  72.62 0.67 68.13 0.70 89.00 0.29 0.60 .742 
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Table 19  

Kruskal-Wallis Tests of the Ethnicity Variable 

 

Note. "Other" and "Prefer not to say" categories have been omitted due to having only one response each.   

Measure NZ European   Māori   Pacific   Asian   MELAA   x2 p 

  

Mean of 

Ranks 
SD 

Mean of 

Ranks 
SD 

Mean of 

Ranks 
SD 

Mean of 

Ranks 
SD 

Mean of 

Ranks 
SD     

NZ European-Positive 

GNAT 
69.63 0.58 72.65 0.69 110.75 0.65 84.50 0.89 54.38 0.14 7.58 .270 

NZ European-Negative 

GNAT 
69.15 0.51 76.33 0.84 115.75 0.43 77.50 0.65 78.88 0.68 4.36 .629 

Māori-Positive GNAT 68.34 0.67 86.08 0.68 112.50 0.85 72.55 0.72 77.38 0.19 6.72 .348 

Māori-Negative GNAT 67.85 0.70 74.63 0.78 80.25 0.52 87.52 0.77 62.25 0.42 4.48 .613 

NZ European-

Compliant GNAT 
70.26 0.59 64.20 0.62 59.00 0.47 84.84 0.78 79.25 0.34 3.82 .701 

NZ European-Reluctant 

GNAT 
70.85 0.51 78.90 0.57 77.75 0.38 76.00 0.55 60.13 0.34 3.44 .753 

Māori-Compliant 

GNAT 
70.25 0.56 78.05 0.79 66.50 1.02 72.57 0.66 87.50 0.84 1.33 .970 

Māori-Reluctant GNAT  68.90 0.66 75.45 0.69 29.50 0.03 82.14 0.74 70.88 0.36 6.54 .365 
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Table 20  

Kruskal-Wallis Tests of the New Zealand Residency Variable 

Measure Citizen   Resident   Other    x2 p 

  
Mean of Ranks SD Mean of Ranks SD Mean of Ranks SD     

NZ European-Positive GNAT 73.43 0.66 69.92 0.64 26.33 0.52 3.84 .147 

NZ European-Negative GNAT 72.19 0.62 74.25 0.44 50.83 0.35 0.84 .657 

Māori-Positive GNAT 73.83 0.68 65.78 0.58 35.00 0.70 3.04 .219 

Māori-Negative GNAT 74.77 0.73 61.17 0.61 24.33 0.24 5.75 .056 

NZ European-Compliant GNAT 72.11 0.62 78.89 0.54 26.33 0.58 4.15 .126 

NZ European-Reluctant GNAT 72.66 0.53 69.61 0.44 59.33 0.32 0.37 .830 

Māori-Compliant GNAT 74.22 0.61 65.69 0.64 19.67 0.17 5.56 .062 

Māori-Reluctant GNAT  72.09 0.68 76.92 0.64 39.00 0.42 2.16 .340 
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Table 21  

Kruskal-Wallis Tests of the New Zealand Nativity Variable 

Measure Yes   No   Z p 

  Mean of Ranks SD Mean of Ranks SD     

NZ European-Positive GNAT 71.35 0.61 73.32 0.75 -0.27 .790 

NZ European-Negative GNAT 70.00 0.60 76.09 0.57 -0.83 .409 

Māori-Positive GNAT 72.87 0.65 70.22 0.73 -0.36 .720 

Māori-Negative GNAT 70.69 0.69 74.68 0.77 -0.54 .588 

NZ European-Compliant GNAT 68.42 0.61 79.32 0.62 -1.48 .139 

NZ European-Reluctant GNAT 73.60 0.53 68.72 0.49 -0.66 .508 

Māori-Compliant GNAT 71.93 0.62 72.14 0.63 -0.03 .978 

Māori-Reluctant GNAT  70.39 0.67 75.30 0.66 -0.67 .505 
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Table 22  

Mann-Whitney U-tests of the Māori Ancestry Variable 

Measure Yes No Z p 

  Mdn SD Mdn SD   

NZ European-Positive GNAT 1.71 0.88 1.61 0.60 -0.19 .848 

NZ European-Negative GNAT 1.21 0.76 1.19 0.55 -0.70 .483 

Māori-Negative GNAT 1.75 0.73 1.75 0.72 -0.49 .627 

NZ European-Compliant GNAT 1.44 0.63 1.58 0.61 -0.65 .517 

NZ European-Reluctant GNAT 1.09 0.52 1.03 0.51 -0.66 .510 

Māori-Compliant GNAT 1.43 0.71 1.20 0.60 -1.30 .195 

Māori-Reluctant GNAT  1.63 0.70 1.52 0.66 -1.01 .314 

 

Table 23  

Independent Samples T-tests of the Māori Ancestry Variable 

Measure Yes 
 

No 
 

t(141) p Cohen's d 

  M SD M SD       

Māori-Good GNAT 1.76 0.71 1.45 0.66 2.09 0.038 0.46 
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Table 24  

Kruskal-Wallis Tests of the Training Institution Type Variable 

Measure 
Universities   

Institutes of Technology 

and Polytechnics  
  Not Reported   x2 p 

  

Mean of 

Ranks 
SD Mean of Ranks SD 

Mean of 

Ranks 
SD     

NZ European-Negative GNAT 42.50 0.67 29.35 0.52 37.38 0.74 5.03 .081 

Māori-Positive GNAT 41.93 0.67 24.75 0.49 52.31 0.57 12.04 .002 

Māori-Negative GNAT 41.90 0.71 30.50 0.53 38.13 0.78 3.76 .152 

NZ European-Compliant GNAT 42.60 0.58 30.38 0.63 34.19 0.58 4.67 .097 

NZ European-Reluctant GNAT 40.17 0.55 35.75 0.41 35.38 0.46 0.74 .689 

Māori-Compliant GNAT 43.68 0.70 26.85 0.42 36.56 0.70 8.27 .016 

Māori-Reluctant GNAT  44.16 0.61 24.83 0.58 38.75 0.57 10.82 .004 

 

Table 25  

Independent Samples T-test of the Training Institution Type Variable 

Measure 
Universities   

Institutes of Technology 

and Polytechnics  
  

Not 

Reported 
  F(2, 73) p η2  

  M SD M SD M SD       

NZ European-Positive GNAT 1.80 0.54 1.25 0.51 1.71 0.66 7.18 .001 0.164 



  

281 

 

Table 26  

Kruskal-Wallis Tests of the Profession Variable 

Measure 
Medical Doctor   

Registered 

Nurse 
  

Allied Health 

Professional/Other 
  x2 p 

  Mean of Ranks SD Mean of Ranks SD Mean of Ranks SD     

NZ European-Positive GNAT 37.46 0.59 25.87 0.72 36.96 0.81 4.63 .099 

Māori-Positive GNAT 37.54 0.59 22.03 0.62 40.04 0.72 10.21 .006 

Māori-Negative GNAT 38.36 0.71 25.29 0.81 36.46 0.73 5.42 .067 

Māori-Reluctant GNAT  39.56 0.67 25.74 0.58 34.78 0.70 5.79 .064 

 

Table 27  

One-way ANOVAs of the Profession Variable 

Measure 

Medical Doctor 

  

Registered Nurse 

  

Allied Health 

Professional/Other 
F(2, 64) p η2 

  M SD M SD M SD      

NZ European-Bad GNAT 1.21 0.53 1.01 0.37 1.25 0.56 1.38 .260 0.04 

NZ European-Compliant GNAT 1.79 0.65 1.38 0.54 1.67 0.59 2.51 0.089 0.073 

NZ European-Reluctant GNAT 1.24 0.48 0.89 0.45 1.32 0.49 4.94 0.010 0.134 

Māori-Compliant GNAT 1.53 0.46 1.31 0.58 1.45 0.60 0.81 0.448 0.025 
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