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Abstract
Background: Bowel cancer is one of the most commonly diagnosed and also one of the
deadliest cancers in the world. New Zealand’s bowel cancer rates are one of the highest in the
world, particularly for females. Both Māori and Pasifika populations are more likely to have a
more unfortunate health outcome following a diagnosis of bowel cancer compared with other
ethnicities in New Zealand.

Aims:

This research had four goals. Firstly, to quantify the number and types of patients

currently using Hawke’s Bay bowel screening services. Secondly, to analyse the collated data for
evidence of gender and ethnicity equity. Thirdly, to identify trends to predict future demand for
labour-intensive colonoscopy services. And finally, to provide recommendations for Hawke’s
Bay bowel screening based on the evidence from the first three aims.

Method: Data was collected from the medical records of bowel screening participants from 9
October 2018 to 9 April 2019. Gender and ethnicity of participants who returned a negative,
positive or spoilt faecal immunochemical test (FIT) kit were compared. Regression models were
to identify current and future trends for colonoscopy services. The number of histology samples
taken were analysed by gender and ethnicity.

Findings: Pasifika returned a more significant proportion of spoilt FIT kits than Europeans
(P<0.0001, Chi-square=50.51) or Māori (P<0.0001, Chi-square=38.83). For colonoscopy, while
Māori are not currently under-represented (p=0.7954), they are likely to be under-represented
in the next six months (p=0.0001) from the study end date. Males had a more significant
(p=0.0060) number of histology specimens sent to the laboratory than females.

Conclusion:

For FIT kit participation, Pasifika may be disadvantaged compared to other

ethnicities. Although colonoscopy participant rates are increasing overall, the current service
may not be benefiting Māori compared to other ethnicities. Recommendations are suggested
to facilitate a more equitable Hawke’s Bay bowel screening programme.
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Chapter 1 - Introduction
Globally bowel cancer is the third most identified cancer and is ranked fourth in terms of
mortality rate from cancer (Arnold et al., 2017; Navarro, Nicolas, Ferrandez, & Lanas, 2017).
Bowel cancer rates in New Zealand are one of the highest in the world, especially for females,
and New Zealand males are currently seventh for the occurrence of bowel cancer (Center, Jemal,
Smith, & Ward, 2009; Love, Poynton, & Swansson, 2016). In New Zealand, the mortality rates
produced from bowel cancer are the second highest cause of death from a cancer (Keating,
Pater, Lolohea, & Wickremesekera, 2003). New Zealand’s high mortality rate is directly
associated to the delayed diagnosis of cancer when it is in a more advanced stage with 24% of
all diagnoses being metastatic, compared with Australia (19%) and the United Kingdom (17%)
(Windner, Crengle, de Graaf, Samaranayaka, & Derrett, 2018). However, with early detection
and treatment, survival rates can be as high as 92% (McFerran et al., 2017). The incidence of
bowel cancer is lower for Māori, New Zealand’s indigenous population, than non-Māori;
however, Māori tend to be younger when diagnosed and at a more advanced stage resulting in
poorer health outcomes (Parry et al., 2007; Robertson et al., 2017).
Poorer health outcomes for Māori can be directly linked to inequity within the health services.
Inequity in health refers to differences in the health status of individuals or groups (Arcaya,
Arcaya, & Subramanian, 2015). The variance in the health wellbeing of a population group can
be partly due to health determinants that the population group encounter. Such determinants
can be social, economic, ethnic and geographic. Health status is also determined by access to
care and other (health) services. Arcaya, Arcaya and Subramanian (2015), refer to inequity when
inequalities that occur cause a more inferior health status for individuals or groups based on
race or religion that are usually preventable reflecting an unfair delivery of resources (Arcaya et
al., 2015).
There are many challenges for health sectors to provide an equitable health service for all, and
bowel cancer is no exception. While the implementation of a bowel screening programme has
the aim of reducing mortality rates (Hill, Sarfati, Robson, & Blakely, 2013), there is also a
recognised need to make it accessible and acceptable for everyone – including, or especially
those with poorer health outcomes (Parry et al., 2007). Both Māori and Pasifika populations
have a greater probability of having a more unfortunate health outcome following a diagnosis
of bowel cancer is compared with other ethnicities in New Zealand (Ministry of Health, 2020)
(Hill et al., 2013). Therefore the bowel screening programme needs to be both accessible and
acceptable to Māori to improve their outcomes (Hill et al., 2013).
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An essential component of addressing inequalities in health is ensuring health professionals are
culturally safe and culturally competent (Papps & Ramsden, 1996). The New Zealand Nursing
Council defines cultural safety as
The effective nursing practice of a person or family from another culture, and is
determined by that person or family. Culture includes, but is not restricted to, age or
generation; gender; sexual orientation; occupation and socioeconomic status; ethnic
origin or migrant experience; religious or spiritual belief; and disability. The nurse
delivering the nursing service will have undertaken a process of reflection on his or her
own cultural identity and will recognise the impact that his or her personal culture has
on his or her professional practice. Unsafe cultural practise comprises any action which
diminishes, demeans or disempowers the cultural identity and well-being of an
individual. (Nursing Council of New Zealand, 2011)
Cultural safety in New Zealand was originally driven by nursing and was primarily a response to
address inequities for Māori (DeSouza, 2008; Wepa et al., 2018). Cultural safety, awareness and
sensitivity extends beyond an individual’s direct experience of traditional nursing care but also
incorporates the individual participate and have the power to make decisions on care and
treatments that will achieve the desired health outcome (DeSouza, 2008; Wepa et al., 2018).
Awareness of culturally safe among health professional ensures patients and families are the
centre of care, offering a holistic and allows for previous negative perceptions around health
care to be challenged (Wepa et al., 2018).
Ensuring cultural safety is maintained within screening programmes may reduce inequities and
can help reduce mortality rates for preventable diseases such as bowel cancer (Ministry of
Health, 2018). One way of reducing mortality rates by reducing the incidence of bowel cancer
can be achieved by removing adenomas during colonoscopy (McFerran et al., 2017). Thus,
countries such as Australia and the United Kingdom have developed and implemented screening
programmes (Lew et al., 2017; Lo et al., 2015; McFerran et al., 2017). Evaluation of the
effectiveness of such bowel screening programmes suggests that iatrogenic harm is minimal
(Health Quality & Safety Commission, 2018), that patients have improved health outcomes (Lew
et al., 2017), and that programmes are cost-effective over the long term (Health Quality & Safety
Commission, 2018; Lew et al., 2017). Consequently, New Zealand’s Ministry of Health has
followed overseas’ trends and has implemented a National Bowel Screening Programme (NBSP)
(Health Quality & Safety Commission, 2018; Lew et al., 2017).
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Other countries have seen the benefits of reducing mortality rates by implementing screening
programmes, but have also seen a concomitant increase in demand for endoscopists completing
procedures (Lew et al., 2017; Pfeifer & Schilling, 2016). This increase in demand has led to other
health professionals undertaking further education and training, allowing for the development
of a role that will enable them to safely and competently complete diagnostic procedures. This
concept of non-physician endoscopists and advanced nursing roles first occurred in the United
States in late 1970, when nurses first started performing colonoscopies (Pfeifer & Schilling,
2016). Since then other countries including Australia (Duncan, Bonney, Au, Chalmers, & Bennett,
2017; Wiggins, Stanley, Szetoo, Jones, & McIvor, 2019), Canada (Moayyedi, 2007), China (Hui et
al., 2015), the United Kingdom (Chapman & Cooper, 2009; Joseph, Vaughan, & Strand, 2015),
United States (Day, Siao, Inadomi, & Somsouk, 2014; Limoges-Gonzalez et al., 2011; Mallipudi,
2019), Ireland (Pfeifer & Schilling, 2016), Sweden (Pfeifer & Schilling, 2016), Denmark (Pfeifer &
Schilling, 2016), and the Netherlands (Pfeifer & Schilling, 2016; Van Putten et al., 2012), have
also benefited from nurse endoscopists (NE) completing preventive screening and surveillance
colonoscopies. The main driving force for this new role was the combination of a shortage of
endoscopist physicians, and an increase in demand for endoscopy examinations including
colorectal cancer screening programmes (Pfeifer & Schilling, 2016; Wiggins et al., 2019). This
increase in demand, coupled with a shortage of endoscopists and other appropriately trained
personnel to complete the procedures, has resulted in long waiting lists (Pfeifer & Schilling,
2016).
The New Zealand pilot for NBSP commenced in 2011 at Waitematā District Health Board (DHB)
(Ministry of Health, 2017). Subsequently, an extensive nationwide national bowel screening
programme was implemented (Health Quality & Safety Commission, 2018; Love et al., 2016).
The NBSP for Hawke’s Bay opened on 9 October 2018. While additional resources and facilities
were made available to the gastroenterology service in Hawke’s Bay at the commencement of
the NBSP, there is a lack of information on what the future demands for this service within
Hawke’s Bay will be. Additionally, there is a lack of information on how much impact the bowel
screening programme will have on the other services provided by the specialist gastroenterology
service. This NBSP programme is currently transiting from the implementation phase through to
the post-implementation stage, and so offers an ideal opportunity to review the outcomes of
NBSP thus far.
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1.1 Aims of the Research
Gastroenterology Units have a responsibility to continue to provide and deliver an equitable,
safe and efficient service for surveillance and urgent colonoscopies, as well as ensuring the NBSP
is managed effectively. With the NBSP being new to the Hawke’s Bay region, a study conducted
six months after implementation is an appropriate time to reflect and evaluate progress.
Additionally, the study has the potential to highlight any changes that may need to be made to
areas that require more attention. Thus, this research had several aims. Firstly, to quantify the
number and types of patients currently using the Hawke’s Bay bowel screening services for:
1. faecal immunochemical test (FIT) kits
2. post-FIT kit colonoscopy
3. post colonoscopy histology services
Secondly, to then identify colonoscopy patient trends to predict future demand for colonoscopy
services. Thirdly, to analyse the data by gender and ethnicity to see if there were any differences
within the bowel screening services to provide equality guidelines specific for the Hawke’s Bay
region. These aims will help inform future guidelines to improve the NBSP services at Hawke’s
Bay and aid in predicting future workload for the department.
One objective of the research was to evaluate the findings and outcomes from the NBSP
colonoscopies and to identify if there were differences in uptake/participation of the
programme between ethnicities and predict future capacity demand for the gastroenterology
service. If inequities are identified, then discussion and planning need to occur with crucial
stakeholders around reducing these. Also, ensuring that accurate planning is in place so followup surveillance colonoscopies are within the recommended target timeframes, as set out by the
New Zealand Guidelines Group for individuals at risk of colorectal cancer.

1.2 Research Question
This research had three questions. Firstly, what number and types of patients participated in the
NBSP between 9 October 2018 and 9 April 2019 for:
1. faecal immunochemical test (FIT) kits
2. post-FIT kit colonoscopy
3. post colonoscopy histology services
Secondly, can Hawke’s Bay patient trends be identified to predict future demand for
colonoscopy services? Thirdly what evidence is there for ethnicity and gender trends and
associations within the bowel screening services in the Hawke’s Bay region?
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Chapter 2 - Review of Literature
2.1 Introduction
The next section delivers background information regarding the different colonoscopy pathways
within the gastroenterology department. It offers context for the research, explaining the
National Bowel Screening Programme (NBSP) pathway, and what determines the different
outcomes from NBSP colonoscopies. The role of a nurse endoscopist (NE) will also be explored,
including how this role has evolved and developed within other gastroenterology departments.
The following section will also explore the literature about the importance of bowel screening
programmes and different aspects within programmes that can influence bowel screening
outcomes. It will also show how data and information gathered in this research will support the
literature regarding the pressures on the current colonoscopy capacity, and it will explore
whether there any inequities within screening programmes in New Zealand.

2.2 Strategies for the Literature Review
Literature searches were conducted through several search engines and databases, including
Cochrane Reviews, ProQuest Central Health and Medicine, PubMed, Google Scholar, and
Cumulative Index to Nursing and Allied Health Literature (CINAHL), between 1 January 2005 and
1 March 2020. The reference lists of associated evaluations and reviews were also investigated
for primary sources of evidence as well as Government agencies including the New Zealand
Ministry of Health (MoH) and the National Coordination Centre (NCC) for the NBSP screening
programme. International data were collected from the National Institute of Clinical Excellence
(NICE), European Society of Gastrointestinal Endoscopy (ESGE), and European Association of
Endoscopic Surgery (EAES). The main terms used to conduct the literature search included
‘outcomes from bowel screening programmes’, ‘workforce and bowel screening’, ‘surveillance
and screening outcomes’, ‘barriers for bowel screening programmes’ which incorporates the
Boolean search method which allows for search results to be more accurate and relevant to the
topic.

2.3 Key Themes in the Literature
The review of the literature identified as listed below. These are further discussed in the
following sections.


Bowel screening programmes are safe and effective.



Bowel screening programmes are cost-effective compared to no screening.
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The follow-up surveillance colonoscopy needs to be within the recommended
timeframe to prevent interval bowel cancers.



There is a shortage of skilled endoscopists within New Zealand to meet the current
demand for colonoscopy procedures.



Bowel screening programmes generate an increase in workload and need for
colonoscopy procedures from the actual screening programme and the follow-up
surveillance colonoscopies.



Māori and Pasifika have a lower prevalence rate of bowel cancer yet have poorer health
outcomes.



Māori and Pasifika have lower involvement in screening programmes than other
ethnicities.



There are inequities and barriers to bowel screening programmes.



Measures have been taken – including adjusting the faecal immunochemical test (FIT)
threshold that constitutes a positive result and the age of the population who can
participate in the NBSP.

2.3.1 Screening, Surveillance and Symptomatic Pathways
Three different colonoscopy procedure pathways are operating within the gastroenterology
service: screening, surveillance and symptomatic. The bowel screening programme pathway is
entirely separate from surveillance and symptomatic pathways for colonoscopies. The NCC in
New Zealand invites people to participate in the NBSP who are aged from 60-74 years and who
have no lower gastrointestinal abnormalities or symptoms, and no known pathophysiology
(Health Quality & Safety Commission, 2018; Rex et al., 2017).
Bowel screening programmes identify precancerous lesions and early-stage bowel cancer in a
population that is asymptomatic (Hewitson, Glasziou, Irwig, Towler, & Watson, 2007; Rex et al.,
2017). While asymptomatic, this population has been identified for a colonoscopy because of a
positive result for a faecal occult blood test (iFOBT) or positive FIT (Health Quality & Safety
Commission, 2018; Love et al., 2016). Early detection in asymptomatic patients results in better
survival; thus, early detection of bowel cancer in such populations has a direct influence on
survival rates (Lau & Gregor, 2007). Early detection of bowel cancer can only be accomplished if
screening programmes are successful. A successful programme must be safe, effective, and
equitable (Health Quality & Safety Commission, 2018; Hewitson et al., 2007).
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The surveillance pathway is different from the screening pathway and is available to people who
have a higher probability of developing bowel cancer. The surveillance pathway is for individuals
who have a strong family history of bowel cancer, such as Lynch Syndrome who are higher risk
and also for those who warrant regular colonoscopies due to conditions such as Crohn’s disease
or inflammatory bowel disease (IBD) (Health Quality & Safety Commission, 2018; Love et al.,
2016; Rex et al., 2017).
Surveillance pathways help prevent interval cancers can develop three to five years post
colonoscopy and polypectomy, with most occurring due to a missed adenoma at the time of
colonoscopy (Schoenfeld, 2017; Schreuders et al., 2013). A literature review by Lieberman et al.,
(2012) stresses the importance of having recommended surveillance colonoscopies, as per
guidelines, to prevent interval cancers. Several factors must be considered when assessing the
most appropriate surveillance timeframe, including not just the characteristics and number and
size of polyps that were removed, but also a participant’s age, comorbidity status and the quality
of the initial colonoscopy (European Colorectal Cancer Screening Guidelines Working Group,
2013; New Zealand Guidelines Group, 2011). Kronborg, Jorgensen, Fenger, & Rasmussen,
(2006), completed a study where the incidence of advanced adenomas was higher four years
after initial colonoscopy compared to two years. Although the difference is not significant, it
supports the need for ongoing screening colonoscopy (Kronborg, Jørgensen, Fenger, &
Rasmussen, 2006). In New Zealand surveillance follow-up colonoscopies are either at one year,
three years or five years (see Table 1.1), although timeframes may vary depending on individual
patient history and surveillance requirements (Love et al., 2016; New Zealand Guidelines Group,
2011).
Table 2.1 Risk of developing colorectal cancer in people with adenomas (Love et al., 2016).
Risk of Colorectal

Histopathology

Recommended Repeat

Cancer

Colonoscopy

Low

One or two adenomas < 10 mm

five years

Intermediate

three or four adenomas < 10 mm or

three years

one or two adenomas if one > 10 mm or
Polyps with villous features
Polyps with high-grade dysplasia
High

five or more adenomas < 10 mm or
three or more adenomas if one > 10
mm or larger
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one year

The symptomatic service is for the population who have been referred by their General
Practitioner (GP) or an emergency department with lower gastrointestinal symptoms that
indicate colonoscopy (Copstead & Banaski, 2013). These referrals are triaged, and priority is
given on the severity of symptoms that are being experienced by the individual (Glimelius,
Oliveira, & Group, 2009; Health Quality & Safety Commission, 2018; Keating et al., 2003).

2.3.2 Polyps, Size and Type in Relation to Gender and Ethnicity
There are many different types of polyps (Conteduca, 2013; Harvard Medical School, 2013).
Polyps that are hyper proliferated or hyperplastic and did not exhibit any dysplasia and are
benign. Adenomatous polyps account for two-thirds of all polyps and occur when tissue has lost
its normal differentiation. Adenomatous polyps start as benign (precancerous) and can turn
malignant over time. They can display either low or high-grade dysplasia (Conteduca, 2013)
Common types of adenomas ear sessile serrated, tubular, villous, or tubulovillous (a
combination of tubular and villous). The risk of becoming cancerous depends according to the
different types of adenomas – with tubular adenomas presenting a 5% risk, tubulovillous a 20%
risk and villous a 40% risk. The size of the adenoma also plays a role in cancer risk with those less
that one cm having a 1% risk of being cancerous, between one and two cm having a 10% risk of
being cancerous and greater than two cm having a 50% risk of being cancerous. These are all
essential factors to take into account when deciding on the most appropriate surveillance
pathway (Conteduca, 2013).

Figure 2.1 How colon polyp processes to cancer (Harvard Medical School, 2013).

A review of literature consistently shows that despite Māori having a lower incidence rate of
bowel cancer, their mortality rate is higher (Ministry of Health, 2018). The main contributor to
the higher mortality rate is that Māori have a higher probability of being diagnosed with bowel
17

cancer that is at a more advanced phase (Hill et al., 2013; Parry et al., 2007; Robertson et al.,
2017). It is also well documented that there are disparities and barriers for Māori when it comes
to being diagnosed and treated for bowel cancer (Chin et al., 2018; Hill et al., 2013; Shaw,
Cunningham, & Sarfati, 2008). The low incidence was also reflected in a study conducted by
Dickson, Cunningham and Parry, 2010, who reviewed colonoscopies completed at Middlemore
Hospital between 2001 and 2005. The researchers found that adenomas were diagnosed in
33.1% of Europeans and only in 23.5% of Māori (Dickson, Cunningham, & Parry, 2010). In round
one of the Waitematā Pilot males had a higher probability than females to have an adenoma,
advanced adenomas or cancer detected. Adenomas or advanced adenomas are more commonly
discovered in males that participated in screening programmes (Ministry of Health, 2017).

2.3.3 The NBSP Pathway
The NBSP is a free programme that is progressively being rolled out throughout New Zealand to
detect precancerous and cancerous lesions within the colon in asymptomatic individuals. The
NCC manages the programme in conjunction with the National Bowel Screening Register. Men
and woman aged between 60 and 74 years of age who are eligible for free health care in New
Zealand are eligible to participate. The NCC invites the eligible population to participate by
sending out a pre-invitation letter that is followed four weeks later by a FIT kit, information
brochure, consent form and a free post envelope to return the completed FIT kit to Lab Plus. A
FIT kit is completed by collecting a sample of faeces on the stick provided and then putting this
into the collection container which is then analysed for the presence and level of haemoglobin
(Hb). Participation is voluntary, and participants can also opt-out and withdraw from the
programme at any stage. Participants collect a faecal sample using the FIT kit, which is they send
in the free post envelope to Lab Plus, where the sample is analysed, producing either a negative
or positive result. A negative result is reported for levels of Hb in the faeces sample under 200
ng Hb/ml. The NCC will then send the participant a letter advising them of the negative result,
and that they will then be invited to participate again in two years.
A positive result occurs when there are traces of Hb over 200 ng Hb/ml. Where a positive result
is reported, the result is sent electronically to the participant’s nominated GP who then has ten
days from the date of the positive result to contact the participant, inform them of the positive
results and discuss options of:
1. proceeding with a colonoscopy at the DHB
2. proceeding with a colonoscopy with a private provider
3. decline a colonoscopy
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The GP then refers the participant through to the bowel screening team at the hospital within
ten days of the positive result date for all options. The GP is required to ask the participant if
they need any additional health services and if they would like to be referred to Māori or Pasifika
Health Teams within the DHB, to help navigate the health service journey. The bowel screening
nurse then reviews the referral and contacts the participant within the next three days to
determine if the participant wants to proceed with the colonoscopy and if any comorbidities
that could compromise a participant and put them at risk if they proceed with the colonoscopy.
Additional services are offered at this time from Māori and Pasifika Health Teams, interpreter
services, or if more suitable, an outpatient appointment is arranged to discuss issues or concerns
in regards to the procedure. Complex cases are discussed with the DHB Clinical Lead for the
bowel screening programme.
The participant is then offered a date for a colonoscopy, and this must occur within 45 days of
the positive FIT result date. Once the colonoscopy is completed there can be several outcomes.
If no histology is taken, the participants are returned to the NBSP and invited to participate in
five years. If histology is taken and the results indicate a non-cancerous adenoma the participant
is referral onto a surveillance pathway and withdrawn from the NBSP. If the histology is negative
or non-significant adenomas found, the participant is returned to the NBSP and invited to
participate again in five years. The surveillance follow-up timeframe is determined by the
histology results and follows the recommendations of the New Zealand Group Guidelines. If a
cancerous adenoma is found, then the participant is withdrawn from the NBSP and moved onto
the treatment pathway for colorectal cancer (Health Quality & Safety Commission, 2018; Love
et al., 2016; National Screening Unit, 2019).

2.3.4 Comparing Cancers that have Screening Programmes
The bowel cancer screening programme can benefit from other screening programmes in New
Zealand (for example breast cancer screening) by looking at and learning from strategies that
have been successful in increasing the participation rates or initiatives that were not so
successful. The incidence of bowel cancer is similar to breast cancer, in that Māori have a lower
incidence rate than non-Māori, but a higher mortality rate (Jeffreys et al., 2005). This higher
mortality rate is primarily due to a later diagnosis resulting in more advanced cancer (Jeffreys et
al., 2005; Seneviratne, Campbell, Scott, Shirley, & Lawrenson, 2015; Tin Tin et al., 2018). Breast
Cancer affects one in nine women and is the most common form of all cancers amongst woman
in New Zealand (Breast Screen Aotearoa, 2015; Cunningham, Shaw, Blakely, Atkinson, & Sarfati,
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2010; Health Navigator New Zealand, 2019). Breast Cancer has the highest incidence amongst
Māori women, with bowel cancer being the second (Ministry of Health, 2018).

2.3.5 Differences in Participation within Screening Programmes
Inequities have been seen within the New Zealand Breast Cancer Screening Programme, where
Non-Māori are more likely to be diagnosed with breast cancer than Māori through a screening
programme pathway (Tin Tin et al., 2018). These inequities have been primarily associated to
inaccessibility of screening for Māori (Tin Tin et al., 2018). In 2010, New Zealand/European had
a participation rate of 70%, while Māori only had a participation rate of 62.7% in 2012
(Seneviratne et al., 2015). It was suggested that increasing breast cancer screening participation
rates would improve outcomes for Māori women, and also reduce the inequities between Māori
and New Zealand/European women (Lawrenson et al., 2016; Seneviratne et al., 2015).
Participation rates for the NBSP pilot round one and two combined overall was 54.3% (New
Zealand/European/Other 59.8% and Māori 46%) (Health Quality & Safety Commission, 2018;
Ministry of Health, 2017). These trends are reflected in Australia with Christou,
Katzenellenbogen and Thompson (2010), stating that bowel screening programmes are a
disadvantage to vulnerable minority groups, particularly Indigenous populations and
communities, but that screening programmes also widen the disparities when it comes to cancer
outcomes. Participation levels for bowel screening were just 17% for Aboriginal and Torres Strait
Islanders, while rates for non-indigenous Australians was 38.6% (Christou, Katzenellenbogen, &
Thompson, 2010). Participation rates in isolated and rural locations were also found to be
significantly lower than populated areas of cities and towns (Christou et al., 2010). European
guidelines recommend that for a bowel screening programme to be effective, and overall
participation rate of 65-70% is required with the minimum standard of 45% being acceptable
(Klabunde et al., 2015).

2.3.6 Cost-Effectiveness of Bowel Screening Programmes
The literature reviewed is consistent with the finding that screening programmes that invite
individuals to participate in a screening programme are more cost-effective compared to no
screening at all (Health Quality & Safety Commission, 2018; Love et al., 2016). This cost-effective
analysis conducted by McLeod et al., 2017, showed that the intervention of the NBSP returned
a full year of a healthy life for less than $45,000 per year and concluded that this represents a
cost-effective programme (McLeod et al., 2017). This conclusion is based on the high costs of
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managing and treating colorectal cancer (Rex et al., 2017). A diagnosis of bowel cancer is
anticipated to cost the healthcare sector $46,000 per person for treatment (Health Quality &
Safety Commission, 2018; Love et al., 2016). Indeed, the Ministry of Health’s evaluation of the
NBSP pilot at Waitematā DHB from 2011 to 2015 concluded that an NBSP programme could be
introduced into New Zealand to offer a safe, effective and efficient service for participants,
which was also equitable and cost-effective (Health Quality & Safety Commission, 2018).

2.3.7 Predictions for Future Workload
The only literature to predict the workload generated from bowel screening programmes was
from overseas. Comas, Mendivil, Anderu, Hernández and Castell (2016) used a discrete-event
simulation model to predict the increased workload generated from the implementation of a
bowel screening programme and the follow-up surveillance colonoscopies. This model was
based in Spain and had to comply with the recommendations set out by the European Guidelines
for Surveillance Colonoscopies. The researchers predict that the demand for colonoscopy would
increase and for every 100,000 people, 1000 colonoscopies would be required (Comas, Mendivil,
Andreu, Hernández, & Castells, 2016). This model also predicts that 20 years of postimplementation, the demand for colonoscopies would double. This prediction is similar to the
findings of a United Kingdom screening programme that reported the expected future demand
for colonoscopies would double 18 years after the commencement of the programme (Comas
et al., 2016).

The evaluation report for the NBSP pilot in Waitematā showed that of the 7,098 people who had
a positive FIT, 6,093 went on to undergo a colonoscopy. Of these, 3488 (58%) had non-advanced
adenomas, 1435 (25%) had advanced adenomas, and 265 (4.3%) had cancer, leaving 12.7%
having no histology or histology with no significance. (Smith, Read, Shanthakumar, Borman, &
Love, 2017). Although the evaluation report records the number of adenomas, and cancers,
other outcomes from the colonoscopy are not logged, including surveillance follow-up plans and
timeframes between surveillance colonoscopies.

2.3.8 FIT Level Decreased from Pilot
The FIT is preferred over older stool-based iFOBT testing. FIT is one test, and no diet restrictions
are required to complete the test. The FIT results can also be given a threshold to allow for
adjustment in cut-off levels to determine what a positive result is (Health Quality & Safety
Commission, 2018; McFerran et al., 2017). A positivity rate of between 5-8% is optimal to reduce
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the risk of missed cancers and advanced adenomas (National Screening Unit, 2019). During the
pilot in Waitematā, the threshold to return a positive test was set at 75 ng Hb/ml. This was later
increased to 200 ng Hb/ml for the national roll-out of the NBSP (Health Quality & Safety
Commission, 2018; Love et al., 2016; Smith et al., 2017). A positive test of >200 ng Hb/ml was
set to give a positivity rate of 7% (if participation rates to complete a FIT kit were 62%). A 7%
positivity rate reduces the demand on an already stretched colonoscopy capacity (Caspritz,
2018; National Screening Unit, 2019).

2.3.9 Age Level Increased from Pilot
The discrete-event simulation model developed by Comas, Mendivil, Anderu, Hernández and
Castell (2016) and the evaluation of the Waitematā NBSP Pilot by the Ministry of Health (2017)
contain the most appropriate comparisons available to help predict the increased numbers of
surveillance colonoscopies generated from the screening programme. However, there are
limitations in both these studies, as the age for eligibility to participate in screening was 50-74
years. In contrast, the eligible age for participants in the national roll-out of the New Zealand
NBSP was changed to 60-74 years of age. Therefore, there is no data related to the 60-74-year
age range that can be used to predict the number of surveillance colonoscopies generated from
the NBSP.
One of the contributing factors leading to the increase in age of eligibility was because DHB were
struggling to meet wait-times for already requested colonoscopies, and there was an inadequate
endoscopist workforce to meet any increased demand (Health Quality & Safety Commission,
2018; National Screening Unit, 2019). The pilot reported 80% of abnormal histopathology was
found in the 60-74 year age bracket (Smith et al., 2017). The increase in age for eligibility could
potentially lead to undetected and undiagnosed adenomas and cancerous lesions.

2.3.10 Workforce
To enable a successful bowel screening programme as well as maintain a safe and effective
service within the surveillance and symptomatic pathways for gastroenterology departments, a
healthy skilled workforce is required. There is compelling evidence from the Gastroenterology
Society of New Zealand suggesting that there is a lack of a trained and experienced workforce
available to complete colonoscopies and that DHB throughout New Zealand are struggling to
meet colonoscopy target times for surveillance and symptomatic pathway patients (Caspritz,
2018; Health Quality & Safety Commission, 2018). The results of a survey conducted by Caspritz,
22

et al., 2018, also found that 42% of gastroenterologists in New Zealand are expected to retire
within the next ten years, which will cause a shortage in this skilled workforce. This trend of a
lack of endoscopists is reflected worldwide, causing long wait times for colonoscopies, while also
leading to new roles, such as non-physician endoscopist and NE to be developed (Day et al.,
2014; Jeffreys et al., 2005; Pfeifer & Schilling, 2016).

2.3.11 Nurse Endoscopist Role
Worldwide there have been many concepts and advancements of the NE role and numerous
barriers that have been encountered since it was first developed (Pfeifer & Schilling, 2016).
Overseas, titles around the NE role such as Nurse Practitioner and Advanced Speciality Nurse
have all been explored to ensure the title encompasses the responsibility of the role completely.
There are various education requirements and standards of training, depending on the country
in which the NE is trained. There are also varying levels of acceptance of the role from medical
physicians, nurses and patients (Khan, Khan, & Owen, 2012).

The concept of a NE is relativity new in New Zealand. The literature shows that this role has
already been a success in various countries including, the United States and the United Kingdom
(Moayyedi, 2007). Studies have found that colonoscopies performed by NP and NE are
performed as safely and accurately as by physicians (gastroenterologist and general surgeons)
(Joseph et al., 2015; Limoges-Gonzalez et al., 2011). Training nurses to be competent in
performing colonoscopies could be a practical approach to increase access to the colonoscopy
service and reduce waiting lists (Joseph et al., 2015; Limoges-Gonzalez et al., 2011; Stephens et
al., 2015; Van Putten et al., 2012).

2.4 Summary
The review of the literature shows there some limitations in the current research for bowel
screening programmes as few are directly relevant to New Zealand. This chapter has introduced
and explained the different bowel pathways, including screening, surveillance and symptomatic
pathways and how a surveillance colonoscopy timeframe was determined using recommended
guidelines. A brief background of the NBSP pathway was explained along outcome pathways for
the participant of:
1. being returned to the screening programme
2. exit the NBSP and move onto a surveillance pathway
3. exit the NBSP and move onto a treatment pathway
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Where the literature and provides evidence from overseas that support bowel screening
programmes as effective in preventing bowel cancer, and reducing mortality rates (Navarro et
al., 2017; Rex et al., 2017). The literature is also clear that bowel screening programmes
represent a cost-effective measure for health care services. International literature shows that
once a bowel screening programme has been implemented, demand for colonoscopy increases
dramatically, with rates doubling within 18 to 20 years Literature from New Zealand also shows
that there is a shortage of workforce specialists to complete colonoscopies (Caspritz, 2018).
Literature from overseas shows that the advancement of nursing roles, such as NE, would be
beneficial within the gastroenterology services and has been shown to reduce waiting lists
(Moayyedi, 2007).
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Chapter 3 - Research Design and Methods
3.1 Data Collection
Data were collated from the National Bowel Screening Programme (NBSP) register and the
Hawke’s Bay District Health Board’s (DHB) electronic clinical medical records (ECA) for the period
9 October 2018 to 9 April 2019 by reviewing all NBSP procedure lists manually. The individuals
identified above were Hawke’s Bay residents participating in the NBSP. They were identified by
being eligible residents who had a faecal immunochemical test (FIT) kit during the time frame
specified above. All data were collected directly from ECA and entered into an excel
spreadsheet. No identifying information was recorded. The spreadsheet was stored on a
password-protected desktop computer located in a non-clinical office area protected by secure
electronic access. The excel spreadsheet was not shared with anyone outside the researcher and
the supervisors for this project. Data recorded included all available non-identifying patient
demographics, including ethnicity and age.

3.2 FIT Kit Participants (FKP) Methods
Hawke’s Bay residents who were eligible (aged between 60 and 74 years of age, as per NBSP
guidelines), were invited to participate in the NBSP by receiving a FIT kit and supporting
documentation. Consent to participate in the programme was provided through signing and
returning a consent form along with a completed FIT kit. Numbers of the total of FIT kit
participants (FKP) who returned a normal (negative), abnormal (positive) and a spoilt FIT kit (as
defined by the Lab Plus facility being unable to process the FIT kit for testing), were collated and
compared by gender and ethnicity. New Zealand/Europeans and Europeans were grouped as
‘Europeans’ or ‘Other’ for the purpose of this research. This was pre-determined, as the NBSP
register records New Zealand/Europeans and Europeans as one ethnic group termed “Other”.
Exclusion criteria for this study were determined by the NBSP guidelines for FKP: Residents aged
outside the eligible age range of 60 to 74 years were not invited to participate by the NCC.
Residents aged between aged 60 to 74 years who already had a history of bowel cancer were
also asked not to completed FIT kits. FKP who had completed a FIT kit outside of the study time
frames were also excluded from the study.
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3.3 Colonoscopy Patient (CP) Methods
FKP who had abnormal (positive) FIT kit results and who underwent a colonoscopy procedure
under NBSP is labelled colonoscopy patients (CP). Data on CPs were collated from ECA and
transferred to an excel spreadsheet. Information collected included gender, age and ethnicity.
The colonoscopy outcome was also recorded, with the numbers of CPs who were:
1. referred onto a surveillance pathway (of less than one year, three year and five-year
timeframes)
2. returned to the NBSP at two year and five-year timeframes
3. referred on to surgical treatments on the cancer pathway
Exclusion criteria for CP are shown in Figure 4.1. Seventeen FKP were excluded for the following
reasons:
1. six were medically unfit for a colonoscopy procedure
2. six withdrew from the NBSP as they had had a colonoscopy within the previous five years
and were already on a surveillance pathway
3. one had moved out of the Hawke’s Bay DHB region
4. four declined colonoscopy investigation at Hawke’s Bay DHB
Of those who declined, two elected to have the colonoscopy procedure at a private facility.

3.4 Post Histology Patient (PHP) Methods
Post histology patients (PHPs) refer to those participants who had histology specimens taken for
further laboratory analysis, during their colonoscopies. Data were collected from ECA on the
number of histology samples taken, along with the size and type of the specimen/adenoma
sample. Different types of specimens/adenoma characteristics were categorised as hyperplastic,
sessile serrated, tubular adenoma, tubulovillous adenoma, villous adenoma, or cancer. Data,
including gender and ethnicity, were then collated in a spreadsheet.

3.5 Statistics and Analysis
Computer programs Graphpad Prism 4.0 and Minitab 18.1 were used to analyse the data. A total
of 3,387 eligible Hawke’s Bay residents aged between 60 and 74 years participated in the NBSP
within the Hawke’s Bay DHB region.
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Normal, abnormal and spoilt FIT kits were examined for differences between gender and
ethnicity. Pearson Chi-Square analyses were performed to investigate these differences and
how likely the observed distribution is due to chance by using bivariate. Two categorical variable
distributions are considered simultaneously. (Schneider, Whitehead, LoBiondo-Wood, Haber, &
Chatswood, 2016). For this analysis, non-parametric tests were used because the assumption
that the data follow a specific distribution cannot be made (Schneider et al., 2016). Therefore,
the data were better represented by the median rather than the mean as the data has a skewed
distribution. Significance of the data was determined using the p-value of P< 0.05 as evidence
to reject the null hypothesis (Schneider et al., 2016).
For CP only, regression models were examined for best fit to identify current and future trends
for the number of CP by ethnicity. The models used were polynomial: second-order and linear
regression which shows the association between CP and ethnicity by using a straight line. R²
indicates the strength of the relationship as a percentage between CP and ethnicity (Schneider
et al., 2016). Best fit values show which model fits the regression line well with the highest R²
values. CP number by ethnicity was also compared with estimates from the Hawke’s Bay
resident’s 2013 Census data (Statistics New Zealand, 2013).
Comparisons between gender and ethnicity were performed for PHP with both the size and the
number of adenoma specimens. Non-parametric tests used were the Mann-Whitney and
Kruskal-Wallis. The Mann Whitney test was completed to ascertain if there were any statistically
and differences among two groups that do not have a normally distributed. As the MannWhitney analysis showed differences the more involved post hoc investigation using the KruskalWallis test to determine if any statistically significant differences were evident between two or
more groups (histology samples and gender) of an independent variable (ethnicity) (Schneider
et al., 2016).
ROC analysis allows assessment of overall accuracy as well as being able to choose the best
threshold to identify and compare sensitivity and specificity (Hajian-Tilaki, 2013). It is the most
appropriate and optimal way to ascertain if diseases (e.g. cancer) are present or absent using
cut off values, and is calculated by the zone under the ROC curve (Hajian-Tilaki, 2013). This was
done by analysing the number of adenomas and adenoma size and then identifying the
adenomas that had cancer present. A threshold of adenoma size cut-off was determined, along
with corresponding sensitivity, and specificity was analysed. Sensitivity or true positive fraction
(the probability that a calculated result will be positive when cancer exists) and the specificity
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(the likelihood that a calculated outcome will be negative when cancer is not present) (HajianTilaki, 2013).

3.6 Ethics
This research conforms to the ethical requirements, including maintaining participants’
confidentiality and anonymity. Ethical approval was obtained from the Eastern Institute of
Technology (EIT) Research Ethics and Approvals Committee on 25 June 2019 (See Appendix 1).
Locality approval was obtained from the Hawke’s Bay DHB Research Committee on 20 June 2019
(See Appendix 2).

3.7 Methodology Justification
The most appropriate methodology for this study is a quantitative retrospective analysis, as
the primary focus was on numerical evaluation and the aim was to answer specific questions
which are from data that is collected from events that have already occurred (Schneider et al.,
2016). Typically, the data is secondary, and the researcher does not have any control over how
the information was collected, so that the available data may be incomplete or biased. It uses
administrative databases and medical records to gather data (Hoffmann et al., 2017; Schneider
et al., 2016).
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Chapter 4 – Results
4.1 Participation in FIT Kit Screening
Between 9 October 2018 and 9 April 2019, a total of 3,387 eligible Hawke’s Bay residents aged
between 60 and 74 years participated in the National Bowel Screening Programme (NBSP) within
the Hawke’s Bay District Health Board (DHB) region. Each eligible resident received a faecal
immunochemical test (FIT) kit; individuals then chose to participate in the NBSP by completing
the FIT kit and signing the consent form. Of the total FIT kit participants (FKP), 59 (1.7%) returned
a spoilt FIT kit (defined as the Lab Plus facility being unable to process the FIT kit for testing).
Reasons for spoilt kits included consent forms not being signed or dated, barcodes not being
attached to the sample, or specimen collection errors such as an insufficient sample volume for
analysis.
While more females (55.3%) completed a FIT kit compared with males (44.7%), males were more
likely to return a spoilt FIT kit than females (59.3% versus 40.7%) (p=0.025, Pearson Chi-Square
= 5.028). See Table 4.1.
Table 4.1 Normal, abnormal and spoilt FIT kits by gender
Number

Normal FIT Kit Result (%)

Abnormal (Positive) FIT Kit Result

Spoilt Fit Kit (%)

(%)
Female

1780 (55.3)

71 (41.7)

24 (40.7)

Male

1437 (44.7)

99 (58.2)

35 (59.3)

Total

3217 (93.4)

170 (4.9)

59 (1.7)

(%)
Table 4.1 shows the number of FKP females and males that returned normal, abnormal and spoilt FIT Kits
in Hawke’s Bay between 9th October 2018 and 9th April 2019. The numbers in the brackets represent the
percentage of each category.

There were no significant differences between ethnicities (see Table 4.2) for the proportions of
abnormal (positive) FIT kits. However, there were significant differences between ethnicities for
the proportions of FIT kits being spoilt (p<0.001, Pearson Chi-Squared = 92.345). While Pasifika
represented 0.6% of all FKP, they returned 13.6% of all spoilt kits.
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Table 4.2 Number of normal, abnormal and spoilt FIT kits by ethnicity of FKP
Ethnicity

Total FKP Number (%)

Normal FIT Kit

Abnormal (Positive) FIT Kit

Spoilt FIT Kit

(%)

(%)

(%)

Asian

67 (1.9)

61 (1.9)

3 (1.8)

3 (5.1)

European

3030 (88.0)

2842 (88.4)

144 (84.7)

44 (74.7)

Māori

300 (8.7)

275 (8.6)

21 (12.4)

4 (6.8)

Pasifika

20 (0.6)

10 (0.3)

2 (1.2)

8 (13.6)

Not Specified

27 (0.8)

27 (0.8)

0

0

Total

3444

3215

170

59

Table 4.2: Table shows the total numbers of FKP and is then broken down into normal, abnormal and
spoilt FIT kits categories by ethnicity in Hawke’s Bay between 9th October 2018 and 9th April 2019. The
numbers in the brackets represent the percentage of each category.

Further analysis found that while Māori had a higher proportion of spoilt kits compared with
Europeans, this was not a significantly increased proportion (p>0.05). In contrast, Pasifika had
more spoilt kits than Europeans (P<0.0001, Chi-square=50.51). Pasifika, also had more spoilt FIT
kits compared with Māori (66.7% vs 33.3%) (P<0.0001, Chi-square=38.83). See Table 4.3.
Table 4.3 Normal, abnormal and spoilt FIT kits for Māori and Pasifika
Total FPK Number

Normal Fit Kit (%)

Abnormal (Positive) FIT Kit

Spoilt FIT Kit (%)

(%)
Māori

300 (93.7)

275 (96.5)

21 (91.3)

4 (33.3)

Pasifika

20 (6.3)

10 (3.5)

2 (8.7)

8 (66.7)

Total

320

285

23

12

Table 4.3: Table shows the total numbers of Māori and Pasifika FKP and then broken down into normal,
abnormal, and spoilt FIT kits categories in Hawke’s Bay between 9 October 2018 and 9 April 2019. The
numbers in the brackets represent the percentage of each category.

4.2 Participation in Colonoscopy
Of the total FKP, 170 had an abnormal (positive) FIT kit result. After exclusion, (Figure 4.1) 153
of these FKP became colonoscopy patients (CP) and received a NBSP colonoscopy in Hawke’s
Bay DHB. 83 CP were male and 70 female with a mean age of 68.7 (age range 60-75). CP pathway
outcomes (Figure 4.1) are dependent on the results of the colonoscopy and subsequent
histology if biopsy samples were taken.
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Table 4.4. Demographics of the population
Ethnicity

Predicted number
% (number)

Participant
Number
% (number)

p

Asian

2.6 (750)

2 (3)

>0.05

Pacific

1.6 (440)

1.3 (2)

>0.05

Māori

12.9 (3,700)

11.7 (18)

>0.05

Other

82.9 (23,750)

85 (130)

>0.05

Totals
(28,670)
(153)
Table 4.4: The predicted population and ethnicity from the 2013 Census for the Hawke’s Bay region for
2018/2019 is compared to the CP (n=153).

Regression models were trialled to best describe the number of CP by ethnicity. The best-fitting
regression models are presented (Figure 4.2) for all participants (n=153), Māori participants
(n=18) and Other participants (n=130). Other participants represent New Zealand and non-New
Zealand Europeans. The number of all CP is increasing, though Māori CP is not increasing at the
same rate.
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Table 4.5. Predicted population CP in the NBSP for the future
Māori

Other

Chi-Square
(p-value)

Year

Census

Regression

Census

Regression

Data (%)

Model (%)

Data (%)

Model (%)

Current

3,700

19*

23,780

134*

0.1 (p=0.7954)

2019-2020

3,890 (13.1)

43 (8.1)

24,320 (82.4)

489 (91.9)

14.4 (p=0.0001)

2020-2021

4,060 (13.4)

47 (3.5)

26,220 (86.6)

1,277 (96.5)

109.0 (p<0.0001)

2021-2022

4,240 (13.7)

91 (3.4)

26,680 (86.3)

2,548 (96.6)

227.9 (p<0.001)

Table 4.5: Table compares the data from the 2013 Census that predicts CP in the Hawke’s Bay NBSP for
Māori and Other (New Zealand European/European) ethnicities and show that within the next six months
Māori will begin to become under-represented with this becoming more significant with time (p=0.0001).

4.3 Post Histology Patient (PHP)
Of the total 153 CP, 126 had 538 histology specimens sent to the laboratory. One hundred and
thirteen of these post histology patients (PHP) had precancerous characteristics of sessile
serrated, tubular adenoma, tubulovillous adenoma and villous adenoma. The features of the
histology samples taken is presented in Table 4.6. 113 of PHP had precancerous adenomas
removed, and eight cancers have been diagnosed and subsequently referred for treatment.
Table 4.6. Specimen/adenoma type of the main PHP sample
Main

Bx

HP

SS

TA

TV

VA

Specimen

Adenoma Size

Adenoma Size

Range (mm)

Mean (mm)

1-60

10.11

Characteristic
Number of

9

4

2

87

23

1

Samples
Table 4.6: The characteristic and the number of the main specimen that was sent to the laboratory from
the colonoscopy. Of 126 CP who had histology specimens taken, 113 of these PHP had a precancerous
adenoma. Adenoma size ranged from 1 mm to 60 mm, and the mean size was 10.11 mm. (Biopsy
Specimen = Bx, Hyperplastic = HP, Sessile Serrated = SS, Tubular Adenoma =TA, Tubulovillous Adenoma =
TV, Villous Adenoma = VA)

There was no relationship between histology parameters (a hyperplastic, sessile serrated,
tubular, tubulovillous, villous, type of dysplasia, polyp size) and ethnicity. Males had a higher
(p=0.0060) number of histology specimens sent to the laboratory than females (Figure 4.3).
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There was also gender-ethnicity differences (p=0.0118) with the number of histology samples
sent to the laboratory (Figure 4.3B). Post hoc analysis revealed the only significant (p<0.05)
difference was between other male and other female categories.
Figure 4.3. Number of samples separated by gender and ethnicity of PHP
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Figure 4.3: Figure 4.3A shows that males had more histology samples sent to the laboratory (p= 0.006).
Figure 4.3B shows the number of histology samples broken down by ethnicity (Māori and Other) and
gender. Post hoc analysis revealed the only significant (p<0.05) difference was between other male and
other female categories.

As males had more (p=0.0060) histology specimens taken than females, an additional analysis
was performed to investigate factors for this finding. There is a weak relationship between the
number of histology samples and polyp size (r = 0.25, p = 0.007); however, males did not exhibit
greater polyp size than females. No other factors to explain the gender differences in histology
number were identified.

4.3.1 Histology Specimens and Cancer Prediction
To assess the possible impact of the gender differences in histology samples taken, ROC analysis
comparing the number of histology specimens (Figure 4.4A) and polyp size (Figure 4.4B) were
performed. This analysis revealed that histology number is not predictive (p=0.2757) of a cancer
diagnosis. In contrast, polyp size is highly predictive (p=0.0002) of a cancer diagnosis. There were
no gender or ethnicity differences for polyp size or cancer diagnosis. A range of polyp size cutoffs was identified as being predictive of a cancer diagnosis (see appendix A Table A.2)
35

Chapter 5 – Discussion
5.1 Introduction
This thesis and published literature provide evidence that supports the incidence of disparities
in health for indigenous and low socioeconomic communities that occur both internationally
and within New Zealand. These disparities are linked to barriers to health care services.
Strategies that have worked for other screening programmes and health initiatives have had a
positive effect on these at-risk communities. Evidence suggests that barriers can be minimised
to ensure that the National Bowel Screening Programme is more equitable for all ethnicities in
New Zealand.

5.2 Known Barriers for Māori and Pasifika in New Zealand’s Health Care
Māori in New Zealand encounter many barriers which result in poor health outcomes compared
with New Zealand/European (Chin et al., 2018; Russell, Smiler, & Stace, 2013). Similar
restrictions and health outcomes are observed for Pasifika when compared with New
Zealand/European (Breast Cancer Aotearoa Coalition, 2020). Barriers can be social, economic,
demographic and geographic and affect both the accessibility and the acceptability of health
care services within New Zealand (Chin et al., 2018). Conscious and unconscious discrimination
and bias of health workers towards Māori contribute to a reluctance by Māori to seek medical
care (Chin et al., 2018; Russell et al., 2013). Hill et al., (2013) show New Zealand has barriers that
reduce the likelihood of individuals becoming a faecal immunochemical test (FIT) kit participant
(FKP) in a bowel screening programme. The results of this thesis have established that Māori
and Pasifika are at risk of underrepresentation in Hawke’s Bay bowel screening. Healthcare
barriers must be considered as a likely cause.
Healthcare barriers associated with ethnicity are not unique to New Zealand. Globally, there are
many documented barriers for indigenous ethnicities in regards to bowel cancer screening
programmes. Lower FKP rates are observed in bowel screening programmes in Australia
(Christou et al., 2010; Phillipson, Pitts, Hall, & Tubaro, 2019), the United Kingdom (Logan et al.,
2012) and America (James, Campbell, & Hudson, 2002; Mallipudi, 2019). Globally, indigenous
ethnicities have a higher probability of living in isolated areas and also in lower socioeconomic
areas, (Koo et al., 2012; Logan et al., 2012; Ministry of Health, 2019; Phillipson et al., 2019) which
may affect FKP rates. This is because indigenous communities are more at risk of both
affordability and accessibility barriers to health care services. This also limits potential advice
from primary health care providers that could encourage FKP and proceed on to being
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colonoscopy patient (CP) and facilitate referral to secondary health care providers for CP
(Christou et al., 2010; Koo et al., 2012; Phillipson et al., 2019).
In Australia where overall FKP rates are low at 36% (Christou et al., 2010), rates for Aboriginal
and Torres Strait Island ethnicities are only 17% (Christou et al., 2010). It was found that
Indigenous populations that live in remote rural locations and low socioeconomic areas were
less likely to complete a FIT kit compared with Europeans, and also a higher probability of not
following up a positive FIT result with a General Practitioner (GP) (Phillipson et al., 2019). In
addition to those barriers identified above, Phillipson et al., (2019) found that in Australia,
negative attitudes towards cancer and the unpleasant nature of completing a FIT kit and
becoming a CP also resulted in a reduced FKP rate. Lack of knowledge of bowel cancer and the
benefits of a bowel screening programme along with low literacy levels, culturally insensitive
health services, fear of the stigmatisation of being diagnosed with cancer and distrust in health
services were also significant factors for little to no FKP (Christou et al., 2010; Phillipson et al.,
2019).
Similar trends with inequalities by ethnic group and socio-economic status have also been seen
in the United Kingdom (Logan et al., 2012; Robb, Solarin, Power, Atkin, & Wardle, 2008). The
National Health Service (NHS) offers a screening programme similar to New Zealand where all
residents aged between 60 to 74 years of age are encouraged to participate in the bowel
screening programme and are sent a FIT kit to complete at home, and reminder letters are sent
if the test is not completed (Ministry of Health, 2017; Von Wagner et al., 2011). The NHS bowel
screening programme was designed to address inequities and reduce barriers that could prevent
communities from being a FKP by offering direct access to target populations groups (Von
Wagner et al., 2011). Having the FKP complete the screening test in their own home has been
found to remove obstacles linked with taking time off work, transport requirements, and
accessing health care services (Von Wagner et al., 2011). After a review of the NHS bowel
screening programme, it was found while FKP rates were considered reasonable at 52% (Logan
et al., 2012), those deemed most deprived (as determined by postcodes, after an elevation of
salary, education, employment, location, health and housing in that area), only had FKP rates of
36% (Von Wagner et al., 2011). Higher affluent postcode areas had FKP rates of 65% (Von
Wagner et al., 2011). As the entire eligible population are posted test kits to complete in the
privacy of their home, these results have been attributed to lower socioeconomic areas having
cognitive and emotional barriers to FKP (Von Wagner et al., 2011).
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Literature from American studies found the most common barriers for bowel screening and
cancer included patient fear/anxiety and limited awareness and insufficient knowledge
(Mallipudi, 2019). Obstacles included the patient perception that the screening colonoscopy
procedure would be painful, expensive and embarrassing (James et al., 2002). Other research
from America (Mallipudi, 2019), found that primary health care physician knowledge about
screening programmes and FKP testing significantly negatively impacts the uptake of FKP in
bowel screening programmes (Koo et al., 2012). It was also found that countries which had low
FKP levels had the highest proportions of people with poor knowledge of symptoms, bowel
cancer risk factors and testing (Koo et al., 2012). Koo also established that there were significant
financial and access barriers (Koo et al., 2012).
Research from Australia (Christou et al., 2010; Koo et al., 2012; Phillipson et al., 2019), United
Kingdom (Logan et al., 2012), and America (James et al., 2002; Mallipudi, 2019), found ethnic
groups with a lower socio-economic status who also live in remote locations have a lower FKP
rate. Findings from this thesis found that Māori are going to be under-represented in CP
(p=0.0001) and Pasifika are over-represented in the number of spoilt FIT kits being returned
(P<0.0001, Chi-square=38.83). This result agrees with other published data in New Zealand that
Māori and Pasifika are likely disadvantaged compared to New Zealand/Europeans due to
healthcare barriers causing inequities (Health Quality & Safety Commission, 2018; Love et al.,
2016).
In New Zealand females have a higher occurrence of bowel cancer than males (Center et al.,
2009; Love et al., 2016; Parry et al., 2007). Currently, the incidence rate of bowel cancer is
growing fastest in Māori males (Love et al., 2016; Parry et al., 2007). Findings from this thesis
found that 113 post histology patient (PHP) had precancerous adenomas removed and eight
cancers diagnosed. Of these 113 PHP, males had more (p=0.0060) histology specimens taken
than females, and there were no factors identified to explain this result. To examine the possible
impact of this finding, a ROC analysis was performed. This analysis confirmed that the number
of histology specimens has no effect (p>0.05) on a cancer diagnosis. This provides evidence that
demonstrates that although males have had more histology specimens taken, it has not
influenced cancer outcomes. However, further exploration of this interesting finding could be
identified for future research.
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5.3 Barrier - Health Literacy
In New Zealand, poor health literacy can be associated to poorer health status and has been
recognized as the major obstacle for a person to access preventative health services such as
screening programmes as they are less likely to engage (Ministry of Health, 2010). This is a
common theme as it has also been identified in bowel screening programmes in Australia
(Christou et al., 2010; Phillipson et al., 2019), United Kingdom (Logan et al., 2012) and America
(Koo et al., 2012; Mallipudi, 2019). Specifically for bowel cancer in New Zealand, the Ministry of
Health (MoH) (Ministry of Health, 2010) highlights that a consequence of poor health literacy is
a decreased knowledge of bowel cancer and the benefits of completing FIT kits and having a
screening colonoscopy. (Ministry of Health, 2010). This lack of knowledge can also contributes
to the negative perceptions in regards to bowel cancer and the colonoscopy procedure (Chin et
al., 2018; Ministry of Health, 2019). An audit conducted in 2006 (Ministry of Health, 2010), found
that Māori are associated with a more inferior health literacy knowledge and skills compared to
non-Māori. (Ministry of Health, 2010). This affects the process of Māori being able to make an
informed and suitable decision about their health (Ministry of Health, 2010). The New Zealand
national bowel screening programme (NBSP) pilot also recognised these as barriers to FKP
(Ministry of Health, 2018). Considering that Māori are going to be under-represented in CP in
the next six months (p=0.0001), and Pasifika are over-represented in the number of spoilt FIT
kits being returned (P<0.0001, Chi-square=38.83), health literacy in the Hawke’s Bay’s
population may be a significant factor explaining these results.

5.4 Barriers - Other
One barrier encountered in Hawke’s Bay not cited in the existing literature is that the invitations
to participate in the NBSP and FKP are being sent to incorrect addresses. The National
Coordination Centre (NCC) for New Zealand’s screening programmes are responsible for sending
out FIT kits to participants. The NCC is dependent on having correct addresses for participants.
The access to a participant address and phone number is through the National Health Index
(NHI) number and relies heavily on participants having a health care encounter in the last three
months. Other factors include participants not being registered with a GP, having incorrect
details on the NHI database, not living at a permanent address and not having a working and
correct phone number. Māori are known to be more transient (Hill et al., 2013), live at a
temporary address (Hill et al., 2013; Jeffreys et al., 2005) and have a higher probability to have
high levels of non-enrolment at primary care facilities (Hill et al., 2013; Jeffreys et al., 2005).
These factors are reflected in the NCC database, which had a near 99% match for New
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Zealand/European. In comparison, the data match for Māori was only 86% (Health Quality &
Safety Commission, 2018).

5.5 Global Solutions
Australia’s bowel screening programme is currently trialling new options to permit those lacking
a permanent residence to obtain a FIT kit by mail (Phillipson et al., 2019). Distribution of FIT kits
from Aboriginal health providers by utilising opportunistic delivery of kits from the likes of GP’s
or community nurses, and utilising Aboriginal health workers to distribute kits, are strategies
that have been put in place (Christou et al., 2010; Phillipson et al., 2019). Also, the ability to
allow health workers to follow up with individuals to encourage FKP are being trialled (Phillipson
et al., 2019). Assessments of these initiatives are currently awaiting evaluation (Christou et al.,
2010; Phillipson et al., 2019).
In America, the strongest reason for FKP in bowel screening programmes was the perception
that it would set a good example for the family (James et al., 2002). Removing ﬁnancial barriers
and implementing methods where the whole population is targeted using a systematic approach
was found to increase FKP (James et al., 2002). James et al., (2002), also suggest the use of
personal invitation letters and reminders mailed to all non-responders were seen as highly
effective in enhancing bowel cancer screening FKP. Primary health care involvement including a
GP’s encouragement and reminders to participate also increased the decision to FKP in bowel
screening programmes, but this is only effective to individuals who have and will access primary
healthcare and secondary healthcare services (Mallipudi, 2019; Senore, Malila, Minozzi, &
Armaroli, 2010). America screening programmes have found FKP numbers can be improved by
the implementation of education services, resources and tools in regards to bowel screening
programmes and testing for patients and health providers (Senore, Inadomi, Segnan, Bellisario,
& Hassan, 2015). The most successful patient educator is the primary health care teams who
know the patients’ health history and status and can offer services and refer onto navigation
teams that can support patients through the bowel screening process (Senore et al., 2015).

5.6 Comparing Global Solutions with New Zealand
Like bowel cancer, breast cancer mortality rates are also considerably high among Pasifika and
Māori, with the mortality being 50% higher in Māori compared with non-Māori (Cunningham et
al., 2010; Lawrenson et al., 2016). The prevalence of breast cancer is lower in Pasifika than New
Zealand/European, but Pasifika have an increased mortality (Breast Cancer Aotearoa Coalition,
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2020). Pasifika woman also incline to be younger in age and tumour size is more prominent
when diagnosis of breast cancer is made compared to New Zealand/European women (Charis
Brown, 2017). Breast screening is of high importance if mortality rates are to be reduced (Breast
Screen Aotearoa, 2015; Curtis, Wright, & Wall, 2005). Māori and Pasifika women have increased
reluctance to attend mammographic breast screening than New Zealand/European woman
(Breast Cancer Aotearoa Coalition, 2020; BreastScreen Aotearoa Advisory Group, 2011;
Seneviratne et al., 2015). Barriers preventing participation identified in the breast screening
programme included transport difficulties, travel time, inconvenience, apprehension, anxiety
and the influence of adverse reports from other women (Breast Screen Aotearoa, 2015;
BreastScreen Aotearoa Advisory Group, 2011). Breast and bowel screening are both coordinated
by the NCC, and although there are many differences between the two programmes, there are
also many similarities with the barriers preventing participation and engagement (Cunningham
et al., 2010).
Strategies and models used to increase participation rates among Māori for breast screening
could be applied to the NBSP. Breast Screen Aotearoa has several local plans that were led by a
primary health care provider in the Eastern Bay of Plenty (BreastScreen Aotearoa Advisory
Group, 2011). With a population base that was 90% Māori (BreastScreen Aotearoa Advisory
Group, 2011), one Primary Health team increased breast screening rates of eligible Māori
women from 45% in 2003 to 98% in both 2005 and 2007 (BreastScreen Aotearoa Advisory
Group, 2011). The increased participation rates were attributed to having a locally-led health
service that had a patient-centred focus along with flexibility and collaboration between existing
services. Also, resources to facilitate and provide a mobile breast screening bus service to rural
areas of high Māori and Pasifika populated areas are strategies that have increased participation
rates for these ethnic groups (BreastScreen Aotearoa Advisory Group, 2011). Awareness and
advertising of Breast Screen Aotearoa was done repeatedly in newsletters, marae and local
businesses (BreastScreen Aotearoa Advisory Group, 2011). Implementing strategies like this
locally with collaboration with the Māori Health Team, that specifically targets the Māori
population could increase awareness among Māori in Hawke’s Bay, rising FKP rates.
Similar incidence is also noted for cervical cancer where Māori woman have a higher incidence,
and the mortality rate is four times greater than New Zealand/European (Lewis, 2009). Likewise,
Pacifica women are not only at an increased risk of getting cervical cancer but are twice as likely
to die from it than New Zealand/European woman (Lewis, 2009). Currently, there is New
Zealand/European women are the only ethnic group that meets the target participation rate of
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75% with a rate of 84.8%. Māori and Pasifika participation rates are 52.4% and 56% respectively,
(Lewis, 2009; National Screening Unit, 2008). Strategies in recent years had noted that while
rates for cervical cancer had fallen for Māori since 1990 when the screening programme was
implemented but rates are still high due to suboptimal participation rates for Māori for the
cervical screening programme (Ahmadipour & Sheikhizade, 2016; Lewis, 2009; National
Screening Unit, 2008).
Comparable with the breast screening programme, strategies have been implemented to reduce
barriers. Lewis, (2009), the emphasises that health care professional consultation that is not
rushed is more likely to have success in encouraging participation for Pasifika women (Lewis,
2009; National Cervical Screening Programme, 2010). Also, the emphasis is given on making the
screening process a positive experience. This is done by the person being able to choose
between a doctor or a practice nurse/midwife to complete the test. Also having many avenues
to which testing is available such as family planning centres as well as primary health practices
and marae-based clinics. Having these options available and the more accessible the service
equates to the more likely participation for communities with lower health literacy and lower
socioeconomic status (Lovell, Kearns, & Friesen, 2007; National Cervical Screening Programme,
2010). The above options for accessing the service is currently more than that is available for
bowel screening programmes.

5.7 Incorporate Māori Health Care Models into NBSP
Findings from this study found that CP rates for Māori are not increasing at the same rate as
other ethnicities (p=0.0001). More work needs to occur at the primary health care level in
regards to building relationships and raising the awareness around the bowel screening
programme. One way this can be achieved is by having leaders or champions within the
community. Māori health care models that have been successful with other health care
initiatives should be reflected across all health care specialities.
Literature from Chin et al., (2018), compared health inequities by ethnicity and socioeconomic
status within New Zealand and America. Chin et al., (2018) suggest promoting equity by having
health leaders champion Māori health issues and seeking reviews of government
policies/procedures, which is then incorporated into health care systems and social services.
Determinants of health can be changed by improving access to health care facilities, having
culturally appropriate processes, and having Māori health professionals providing education and
care for Māori communities (Hill et al., 2013). Incorporating models and utilising the Kaupapa
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Māori research framework, where models are based on research conducted by Māori, for Māori
and with Māori, the NBSP may become a programme that reduces the inequity for Māori (Chin
et al., 2018; Health Research Council of New Zealand, 2010; Ministry of Health, 2019). Indeed,
models need a holistic approach and should not be based on a western health care
programme/model. Thus, the quality standards for NBSP may not be benefiting all ethnicities as
a drop-off location has not been rolled out nationally, as it is not essential to meet the quality
standards for NBSP (Health Quality & Safety Commission, 2018).
The NBSP could benefit from looking at strategies used by other healthcare fields to increase
participation rates among Māori. One example where interventions have worked to help
improve outcomes for Māori is in infant mortality. Māori health-focused initiatives such as the
wahakura (flax woven sleeping bassinets) have helped reduced infant mortality by 30% in the
past six years (Abel, Stockdale-Frost, Rolls, & Tipene-Leach, 2015; Jones, Barber, Nikora, &
Middlemiss, 2017). Māori were over-represented in sudden unexplained death in infancy (SUDI)
in 2007, with 62% of SUDI deaths being Māori (Abel et al., 2015; Jones et al., 2017). The
introduction of the wahakura ensures a separate sleeping area for babies while enabling a bed
sharing environment with parents, allowing a valued cultural practice (Abel et al., 2015). Instead
of following western models where bed-sharing was frowned upon due to the increased risk of
SUDI, the wahakura is culturally acceptable. It is used as an alternative to western-based models
and has improved outcomes for Māori, family/whānau and the broader communities (Abel et
al., 2015; Mitchell et al., 2017). Incorporating traditional Māori practices has been attributed to
the wahakura’s success because it enables cultural and spiritual practices and values to continue
while improving outcomes for Māori (Mitchell et al., 2017; Tipene-Leach et al., 2010). The same
principles may be able to be incorporated into the NBSP to increase FKP rates. Having Māori at
the beginning and centre of programme planning and development will ensure the most
culturally acceptable intervention, model and pathways are followed. This can also be achieved
by increasing Māori numbers within our NBSP workforce (Chin et al., 2018; Reanga Consultancy
New Zealand Ltd, 2012).
The pilot in Waitematā found Māori were more likely to complete the FIT kit and FKP if they had
a drop-off location such as community pharmacy, community laboratories or primary healthcare
provider (Ministry of Health, 2018). Having local health services be responsible for health care
strategies can increase participation rates, as seen in the breast screening programme
(Lawrenson et al., 2016), therefore having local drop-off locations for FIT kits could have the
potential also to increase FKP rates. Although this has been recommended, it has not been rolled
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out nationally, as it is not essential to meet the quality standards for NBSP (Health Quality &
Safety Commission, 2018). Further discussions have been had very recently around this issue
nationally, imposing a trial of community laboratories also being able to accept FIT kit samples.
Making health care services more acceptable could increase FKP rates for Māori.
While this study found that there were no differences (p>0.05) between ethnicities for FKP for
positive results, there were significant (p<0.001) differences between ethnicities for the
proportions of FIT kits being spoilt. While Māori had a higher percentage of spoilt kits compared
with New Zealand/Europeans, this was not a significantly higher proportion (p>0.05). In
contrast, Pasifika had more spoilt kits compared with New Zealand/Europeans (p<0.0001) and
Māori (p<0.0001). When this finding in taken in context with the non-significant higher
proportion of spoilt kits for Māori versus New Zealand/Europeans it suggests Māori much like
Pasifika are at a higher risk due to the barriers that prevent them from accessing health care
services. These results imply that while there has been a lot of work and resources input into
Māori FKP rates, more work needs to be done around Pasifika FKP and completing FIT kits
correctly. Returning a spoilt FIT Kit has the potential to increase barriers further by implying that
the person has not done it correctly. Both Māori and Pasifika ethnic groups need more input and
resources to ensure the obstacles that have already been identified in previous literature from
Australia (Christou et al., 2010; Phillipson et al., 2019), United Kingdom (Logan et al., 2012), and
America (James et al., 2002), around FKP is minimised (Christou et al., 2010; James et al., 2002;
Logan et al., 2012; Phillipson et al., 2019). The barriers around health literacy need to be
addressed and more education done at the time that the FIT kit is sent to ensure that it is done
the first time correctly. This can be done by using models from other screening programmes,
such as the breast and cervical screening programmes and the implementation of wahakura,
that have success in the strategies that they have been implemented (Abel et al., 2015; Breast
Screen Aotearoa, 2015; Lewis, 2009).
Although the number of CP are increasing across all ethnicities, for Māori it is not rising at the
same rate. While this is not currently significant, Māori will begin to become under-represented
in the future (p=0.0001). Once again, the barriers that have been identified globally from
Australia, United Kingdom and America such as health literacy, the unpleasant nature of the
colonoscopy procedure and reluctance of recommendation of the colonoscopy procedure from
a primary care provider (James et al., 2002; Phillipson et al., 2019), need to be addressed to
increase CP rates. Further research will be of benefit to find out why CP rates and barriers that
will cause the predicted under-representation for Māori in the future.
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5.8 Liaison Nurse for NBSP
A concept that could be incorporated into the NBSP is to have a liaison nurse for ethnicities that
are known to have poorer health outcomes such as Māori and Pasifika. Findings from this study
have found that Māori CP will be significantly under-represented in the future (p=0.0001) and
Pasifika are over-represented with the return of spoilt FIT kits (P<0.0001, Chi-square=38.83). The
research (Health Quality & Safety Commission, 2018), supports this data for Pasifika and that
more needs to be done to reduce barriers in New Zealand for FKP in bowel screening (Health
Quality & Safety Commission, 2018). The NBSP could follow strategies from Australia, where
they found success with FKP rates when Aboriginal health workers engage with Aboriginal
communities and having more control over the distribution of FIT kits and follow up of FIT kits
that are not returned (Christou et al., 2010; Phillipson et al., 2019). This concept could be
replicated in the Pasifika communities within New Zealand and supports the idea of liaison nurse
for NBSP.
Māori liaison nurses have been found to positively influence participation rates in breast
screening (Breast Screen Aotearoa, 2015). The Māori liaison nurse can engage with
family/whānau in the community as well as crucial members within local iwi groups. Having
Māori lead the care for Māori may reduce disparities and advocate the need for culturally
acceptable health care settings and programmes (Ministry of Health, 2019; Reanga Consultancy
New Zealand Ltd, 2012). A Māori liaison nurse working for the NBSP will know who the respected
vital members within the community are and will create champions for the NBSP, who in turn
will engage with communities and whānau members to increase awareness and understanding
of the NBSP in a culturally acceptable manner. At present, FIT kits are sent out from the NCC
with a barcode that is pre-loaded with participant’s details on it. To improve FKP rates among
Māori the NBSP need to do more than simply look at participants’ demographic information and
the accessibility of FIT kits, but instead, look at how culturally acceptable completing the FIT kit
is for Māori. A participant’s health literacy level needs to be taken into account when engaging
while ensuring cultural values are maintained (Pitama et al., 2012). Increasing awareness of the
NBSP to all communities, highlighting the importance of bowel screening and making use of the
FIT kit will help address these issues (Health Quality & Safety Commission, 2018). Having an
option for a Māori liaison nurse for NBSP to be able to give out FIT kits when out in the
community will allow for opportunistic testing with Māori. This could also help participation
rates with Māori who have low health literacy and understanding of how to complete the test
or do not have a permanent address. Once a test is completed the Māori liaison nurse could
arrange for the completed FIT kit to be collected, so a participant does not have to worry about
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posting the FIT kit themselves, making the process more convenient. Thus, the quality standards
for NBSP may not be benefiting Māori. Involving local marae, community nurses, and nurses
linked with Māori health services would likely increase awareness of NBSP within the
community. This, in turn, may increase CP rates. Nurses or community workers could also take
completed FIT kits, coordinate a drop-off or collection day of completed FIT kits, as well as
provide easier access to interpreters for Māori.
Having more culturally appropriate instructions and brochures would also increase FKP rates.
These changes will need to be reflected across all ethnic groups within Hawke’s Bay to reduce
the disparities. Currently, priority populations and focus for the NBSP are Māori and Pasifika.
These issues need to be addressed, especially with Māori who are going to be underrepresented in the six months in CP (p=0.0001). There is currently a lack of information and
statistics relating to Pasifika FKP in bowel screening programmes nationally but as the results
from this study suggest that Pasifika are over-represented when it comes to spoilt FIT kits
(P<0.0001, Chi-square=38.83). This group may be more at risk for disparities.

5.9 Summary
Despite the fact that ethnic differences in the FKP and CP result from this study, the NBSP in
Hawke’s Bay is benefitting the region. In total, 113 PHP had precancerous adenomas removed
and eight cancers diagnosed and subsequently referred for treatment. But more needs to be
done to increase Pacifica in FKP and Māori in CP for it to become an equitable acceptable
programme.
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Chapter 6 - Conclusion
6.1 Introduction
In conclusion, this analysis of the implementation of the national bowel screening programme
(NBSP) into Hawke’s Bay will be of benefit to our region and the DHB. This analysis will help
predict the future demand for colonoscopies and ensure resources and capacity demand needs
can be met for the future to ensure a safe, efficient, effective and successful screening
programme is maintained. This research will help ensure consumers are having procedures
promptly, which could potentially diagnose and treat adenomas and cancers more efficiently. It
will also ensure that the NBSP team in Hawke’s Bay are held to account when providing services
to members of our community.

6.2 Recommendations
Interventions need to be made to reduce disparities. Education needs to be given to health
professional and programme leaders to help them better understand inequity prevention and
ways to mitigate inequity through primary prevention. Initiatives such as having a Māori Liaison
Nurse will be of great benefit in bowel screening to help decrease barriers to health care. Having
Māori participate in the design of programmes will help to identify and modify obstacles within
health systems. Many factors can influence the delivery of and effective screening programme
and be able to achieve gold standard health care. These factors include financial impact, access
through the hospital care setting, geographic location and cultural safety. The apparent
perceptions of health professionals towards Māori plays an important role when ensuring that
the environment and health care teamwork in partnership with Māori. It highlights the
importance of having health providers that are culturally competent in Māori-led health facilities
delivering a more acceptable holistic approach that encourages Māori to seek medical advice
and services early ensuring early intervention that equates to a healthier outcome.

6.3 Limitations
The limitation is a lack of New Zealand specific research on the direct comparisons from the
screening colonoscopies. From the Waitematā pilot, only the number of adenomas and
advanced adenomas were reported on, not the outcomes for surveillance colonoscopies.
Overseas studies have only predicted that demand for capacity will double at 20 years postimplementation of a screening programme (Comas et al., 2016).
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There is a lack of literature on barriers Pasifika encounter, especially in regards to bowel
screening programmes. Hence more research and study in this is warranted.
Trends found between outcomes and patient demographics for the NBSP colonoscopy period of
only six months, given that the NBSP is new to the Hawke’s Bay region, and as a result,
participation levels are inevitably low, hence the group in this study may not be an accurate
representation of the population.
Other potential limitations include being dependent on other parties for accurate recordkeeping and data entry into clinical notes, so, therefore, has the potential for random error.
Also, this retrospective analysis is at risk of selection bias.

6.4 Recommendations for Further Research
It is important to note that further studies with a larger population group over a longer time
should provide a better understanding and representation of NBSP outcomes.

6.5 Summary
Although participant rates are increasing overall, this research has been valuable to ensure the
NBSP team remains vigilant about the participation numbers of Māori for the future. More
needs to be done to increase Pasifika’s faecal immunochemical test (FIT) kit participation and
Māori in colonoscopy patient (CP) for it to become an acceptable equitable programme.
Using initiatives from other screening programmes to increase uptake for FKP for Māori and
Pasifika along with the integration of Māori health care models and liaison nurses will benefit
the NBSP and the improve health outcomes for these ethnicities.
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Appendix 1
Table A.1 Demographics of population
Ethnicity

Predicted

Participant

number

Number

(%)

(%)

Ethnicity
p

Sub
Groups
Chinese

Asian

750

3

(2.6)

(2)

>0.05

Number
(%)
2

Age

Male

Female

2

-

64-75

69.5

1

-

74

74

-

1

73

73

1

-

69

69

9

9

60-75

60-75

2

8

60-75

69.3

68

52

60-75

69

83

70

60-75

68.7

Range

Mean

(1.31)
Indian

1
(0.65)

Fijian
Pacific

440 (1.6)

2
(1.3)

>0.05

1
(0.65)

Samoan

1
(0.65)

Māori

3,700

18

(12.9)

(11.7)

>0.05

Māori
European

Other

Totals

23,780

130

(82.9)

(85)

28,670

>0.05

18
(11.76)
10
(6.54)

NZ

120

European

(78.43)

153

Table 5.1: The predicted population and ethnicity from the 2013 Census for the Hawke’s Bay region for
2018/2019 is compared to the participant population that had a colonoscopy.
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Table A.2 Best fit regression models compared
All

Māori

Other

Polynomial: Second Order (Y=A + B*X + C*X^2) Best-fit values
A

-9.305

-3.284

-6.53

B

0.3993

0.1214

0.2882

C

0.003013

3.46E-05

0.002933

R²

0.9940

0.9763

0.9938

Linear Regression Best-fit values
Slope

1.022 ± 0.01226

0.1289 ± 0.001669

0.8943 ± 0.01169

Y-intercept when X=0.0

-35.82 ± 1.451

-3.638 ± 0.2014

-32.34 ± 1.383

X-intercept when Y=0.0

35.05

28.21

36.16

r²

0.9787

0.9764

0.9749

P value

< 0.0001

< 0.0001

< 0.0001

Table A.1: Demonstrates the best fit comparison between polynomial and linear regression models. The
polynomial: Second Order Best Fit Values shows this model fits the regression line well with R² values of
0.9940 for All, 0.9763 for Māori and 0.9938 for Other. The Linear Regression model has p values of <0.0001
which shows this model is statically significant.

Table A.3 Polyp size cut-off size in relation to predicting a cancer diagnosis
Cut-off

Sensitivity%

95% CI

Specificity%

95% CI

(mm)

Likelihood
ratio

> 12.50

74.14

65.18% to 81.82%

87.5

47.35% to 99.68%

5.93

> 13.50

78.45

69.85% to 85.54%

87.5

47.35% to 99.68%

6.28

> 14.50

79.31

70.80% to 86.27%

87.5

47.35% to 99.68%

6.34

> 17.00

84.48

76.59% to 90.54%

75

34.91% to 96.81%

3.38

> 19.50

85.34

77.58% to 91.22%

75

34.91% to 96.81%

3.41

> 21.50

89.66

82.63% to 94.54%

75

34.91% to 96.81%

3.59

> 24.00

90.52

83.67% to 95.17%

75

34.91% to 96.81%

3.62

> 27.50

93.97

87.96% to 97.54%

37.5

8.523% to 75.51%

1.5

> 31.50

95.69

90.23% to 98.59%

12.5

0.3160% to 52.65%

1.09

Table A.2: Demonstrates the cut-off values of polyp size with their corresponding sensitivity % (column 2)
and CI (column 3) that cancer will be present. Specificity % is shown in column 4 with the CI (column 5)
that cancer will not be present with the corresponding polyp size. The positive likelihood ratio is expressed
in column 6 along with the corresponding polyp size shows that the bigger the polyp size the greater
chance that cancer is present and lower chance that cancer is not present.
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