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Abstract 
 

Cardiovascular disease (CVD) is the leading cause of death worldwide. Many 
indigenous populations are overrepresented among these global statistics. National 
mortality and morbidity data illustrate that Māori, the indigenous population of New 
Zealand (NZ), have higher rates of CVD mortality and morbidity than non-Māori, and 
life expectancy for Māori is around 8 to 9 years less than for the general population. The 
Treaty of Waitangi, the constitutional document of partnership between Māori and the 
NZ government, underpins the framework of NZ’s health services. The current NZ public 
health system is government funded with national health priorities targeting CVD and 
risk factor prevalence, setting goals for reduced disparities between Māori and non-
Māori. In order to identify risk factors contributing to cardiovascular disparities, two on-
going studies, the Hauora Manawa Community Heart Study and the PREDICT-CVD 
study, have described prevalence of smoking, obesity, type 2 diabetes, hypertension and 
dyslipidemia in Māori and non-Māori communities from diverse localities across NZ. 
Both studies found higher levels of several risk factors in Māori, particularly smoking, 
type 2 diabetes and obesity, especially in rural Māori, and high levels of undiagnosed 
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hypertension and dyslipidemia in the general population. Management of these risk 
factors begins with screening at primary care. However, the estimated 5-year CVD risk 
algorithm in use in New Zealand may not be effective in identifying those Māori patients 
carrying the greatest CVD risk and is currently being evaluated in the PREDICT-CVD 
study. Furthermore, both studies have illustrated that management of risk factors to reach 
therapeutic targets was sub-optimal for both Māori and non-Māori. There is sufficient 
evidence that supports the need for these risk factors to be both opportunistically and 
routinely screened.  

To reduce the high prevalence of CVD and associated risk factors and address the 
health disparities between Māori and non-Māori, the national Māori Cardiovascular 
Action Plan has been implemented. Cardiovascular risk assessments as recommended by 
the national cardiovascular guidelines and proactive management of cardiovascular risk 
factors to reach recommended targets are critical to improving the health status of Māori 
communities. To realize this, we propose the establishment of a national CVD screening 
program modeled on the current screening programs for breast and cervical cancers that 
target Māori for early detection and intervention. We also recommend a more concerted 
effort by primary health services to apply earlier screening of cardiovascular and 
metabolic risk factors and for more effective management of these risk factors to improve 
the cardiovascular health of all New Zealanders and to reduce the disparities in the 
indigenous population.  
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Introduction 
 
Colonization has negatively impacted the health status of indigenous populations 

worldwide compared to their non-indigenous counterparts [1-3]. The literature discusses the 
complex relationships between country/regional histories, marginalization from the general 
population and from health services, deprivation and other social factors as contributors to 
current indigenous health status [1, 4]. The literature also highlights the impact of low 
socioeconomic status (SES), a measure of deprivation reflecting occupation, income, 
education and social factors [5], as a key determinant of indigenous health outcomes [6, 7]. 
Nevertheless, within equivalent SES bands indigenous populations still carry an overall 
higher burden of risk factors compared to non-indigenous populations, illustrating that SES 
alone does not entirely encapsulate the causes of health disparities [5, 7]. Further studies 
identify the impacts of racism and unconscious bias in health care systems [8-10] leading to 
indigenous communities receiving less than adequate health care. For example, General 
Practitioners (GPs) spending less time on consultation interviews [8], indigenous patients less 
likely to receive diagnostic tests or effective treatments [11], fewer secondary or tertiary 
health care referrals [12-14], poorer health literacy [11] and self-perceived health status [9, 
10] further contribute to the burden of complex diseases on indigenous communities. The 
following chapter will explore the burden of cardiovascular disease (CVD) in the Māori 
(indigenous) and non-Māori (non-indigenous) populations in New Zealand. Therefore this 
chapter reviews the current NZ demography, health systems and national health status data 
and the cardiovascular risk score within the New Zealand context. This chapter describes the 
objectives and published findings of two on-going studies, the Hauora Manawa Community 
Heart Study and the PREDICT-CVD study, that have assessed the prevalence of CVD and 
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associated risk factors, risk factor screening and management, achievement of treatment 
targets and absolute CVD risk in Māori and non-Māori cohorts from diverse localities across 
NZ (Figure 1). This chapter concludes with proposed strategies to address these disparities.  

 
 

New Zealand Demographics  
 

Population 
 
New Zealand (NZ) is made up of a group of islands lying 41°00’ south of the equator 

(latitude) and 174°00’ east of Greenwich (longitude) [15]. The majority of NZ’s population 
live on two main islands, the North Island and South Island (Figure 1). At the 2006 census, 
the total population was approximately 4. 4 million people [16]. The indigenous people, 
Māori, are the largest minority ethnic group comprising 15% of NZ’s total population [17]. In 
total, 84% of Māori live in urban centres across NZ [17] with the majority inhabiting the 
North Island and 24% living in Auckland, NZ’s largest city [17]. New Zealand has an ageing 
population; however, the age structure of the Māori population is youthful compared to non-
Māori. In 2006, the median ages of Māori males and females were 24. 1 years and 21. 3 years 
compared to 35. 1 years and 36. 7 years for NZ non-Māori males and females respectively 
[17]. The proportion of Māori adults aged 50 years and over were 13. 5% (males) and 14. 4% 
(females), under half that for non-Māori (30. 3% males and 32. 2% females) [17].  

 
 

The Current New Zealand Health System 
 

The Treaty of Waitangi and Role in New Zealand Health 
 
The relationship between the government and Māori tribes in NZ is guided by the Treaty 

of Waitangi, a constitutional document of partnership between Māori and the British Crown 
signed by Māori chiefs and British Crown representatives in 1840 [18, 19]. Key principles of 
the Treaty (Partnership, Participation and Protection) commit the representative of the Crown 
(NZ government) to safeguard Māori rights to their culture, land and health. Honoring this 
agreement, Treaty partners and the NZ government have progressively supported the need for 
Māori to be actively involved in health, prioritizing health targets to address the health gap 
and supporting the need for a greater Māori health workforce [20]. He Korowai Oranga 
(translated this means “a cloak of wellbeing”) is a national framework outlining strategies in 
guiding Māori health in a new direction [21]. Approaches for health care, service delivery and 
health-needs evaluations are based on the Treaty, positioning Whanau Ora (translated this 
means “health and wellbeing of the family”) at the centre of public policy [21]. Described as 
a “living strategy”, these approaches for Māori health gain are adaptive to the changing health 
needs of Māori whānau (family), hāpu (sub-tribe) and iwi (tribe). He Korowai Oranga 
emphasizes the need for Māori involvement in policy decision-making and supports Māori-
led initiatives to improve the health of whānau, hāpu and iwi. This can be achieved by good 
collaborative partnerships between the Crown and Treaty partners, Health Providers and 
Māori communities.  
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Figure 1. Map of New Zealand. Three population centres are highlighted; Auckland, NZ’s largest city, and 
two localities studied in The Hauora Manawa / Community Heart Study, Christchurch city and the rural 
Wairoa region.  

 
The NZ Public Health System 

 
The NZ public health system is government funded and the management and 

development of the system is overseen by the Ministry of Health (MoH). The main role of the 
MoH is to provide leadership, purchase and support health services and monitor health 
delivery and targets [22]. The MoH allocates the majority of the national health budget to 
District Health Boards (DHBs) across NZ whose primary role is to provide and support health 
services relevant to their district population [23]. Each DHB allocates funding to their 
respective Primary, Secondary and Tertiary health sectors and associated health services. 
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Primary healthcare services (GPs and associated health professionals) are the first point of 
health care contact for the majority of New Zealanders. For primary health services, patients 
pay a subsidized fee-for-service charge and heavily reduced costs for pharmaceuticals 
approved for subsidy by PHARMAC, NZs pharmaceutical purchasing agency [24]. For low- 
to middle-income family households, the Community Services Card (CSC) initiative further 
reduces fees for GP consultations and some prescription costs [24, 25]. The High User Health 
Card (HUHC) and Care Plus initiatives offer similar benefits for patients with high health 
needs (chronic conditions, acute medical and mental health needs and terminal illness) and 
may reduce prescription costs for medications not subsidized by the government [25]. Access 
to secondary and tertiary health sectors are free or at low-cost for NZ residents and citizens. 
In addition, New Zealanders can opt to have medical insurance cover to access private health 
services.  

A national public health approach for screening programs is governed by the National 
Screening Unit (NSU), an agency responsible for coordinating quality, effective and safe 
national screening programs [26]. The NSU coordinates five national campaigns screening for 
breast cancer, cervical cancer, newborn metabolic disease, newborn hearing tests and 
antenatal HIV testing [26]. Breast and cervical cancers are the most common cancers in 
Māori and non-Māori women however, the incidence, late diagnoses and mortality rates are 
much higher for Māori women [27-29]. Breast Screen Aotearoa offers free mammograms for 
all women aged 45 to 64 years whilst the National Cervical Screening Programs have a 
number of free cervical screening centres available for high risk populations, targeting high 
priority, low income (including Māori women) demographic [26]. These national screening 
programs are further discussed later in this chapter. Māori-led and -directed health services 
have emerged as a strategy to address Māori health disparities. Māori Health providers 
(MHPs) are an example of a Māori-led and -directed initiative working in partnership with all 
health sectors providing social support and educational services for Māori patients and their 
whanau (family). The MHPs provide health-associated services based on a Māori health 
delivery model to Māori (and other community members who chose to access these services) 
[24, 25]. Health promotion services in NZ have also employed targeted strategies to address 
Māori health disparities. One such targeted campaign; the Aukati Kai Paipa (translated, this 
means “to quit smoking”) program, aims to reduce Māori smoking rates [30]. Aukati Kai 
Paipa is based on an internationally proven smoking cessation intervention program [31], 
primarily targeted to Māori females, and is whanau-based (family-based) combining face-to-
face cessation counseling and nicotine replacement therapies (NRT, including patches, gum 
and lozenges) free of charge. The pilot program was well received by Māori communities 
with a high quit rate of 29% compared to 12. 5% by standard interventions [31].  

 
 

Health Status of MĀori and Non-MĀori in New 
Zealand  

 
Life Expectancy 

 
Years of life expectancy from birth have steadily risen over the past 50 years in NZ, 

reflecting declining death rates across all age groups, particularly among the middle aged and 
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elderly (55 to 84 years) [32-34]. However, life expectancy among Māori is on average eight 
to nine years lower compared to non-Māori (Māori males 70. 4 years and Māori females 75. 1 
years vs. non-Māori males 79. 0 years and non-Māori females 83. 0 years) [34]. Contributing 
to the differences in life expectancy are the higher prevalence of diseases among Māori, 
particularly CVD, type 2 diabetes mellitus (T2DM), cancers, respiratory disorders, infant and 
children’s health, oral health, mental health and infectious diseases [33].  

 
 

Specific Causes of Mortality 
 
Cardiovascular disease is the leading cause of death in NZ, accountable for 40% of all 

deaths [32, 35, 36]. Although CVD mortality rates have significantly declined over the past 
25 years for NZ non-Māori, rates for Māori have declined to a lesser extent resulting in 
increasingly divergent rates between Māori and non-Māori [32, 33, 36]. Within CVD 
mortality statistics, coronary heart disease (CHD) is the principal category of CVD deaths in 
NZ [35, 36]. CHD is characterized by the occlusion of coronary arteries resulting in partial or 
complete blockage of blood flow to the heart causing angina pectoris, myocardial infarction 
(MI) and other forms of ischemic heart disease (IHD). In addition to CHD mortality rates for 
Māori aged 45 to 64 years being 3. 0 to 4. 0 times higher than non-Māori, the onset of disease 
occurs approximately a decade younger in Māori compared to non-Māori [37].  

Rheumatic heart disease (RHD) and cardiomyopathy are other forms of CVD mortality in 
which Māori are overrepresented [36]. Rheumatic heart disease is characterized by 
malfunctioning cardiac valves arising as a consequence of chronic, recurrent acute rheumatic 
fever (ARF) infections caused by Group A hemolytic “Strep” (Streptococcus pyogenes) throat 
or skin infections [39]. Acute rheumatic fever is prevalent in regions of high deprivation, 
predominantly affecting school-aged children of indigenous or minority ethnic groups [39, 
40]. Compared to NZ Europeans, Māori have the highest rates of ARF and RHD, particularly 
those living in the northern-most regions of the North Island [41]. In 2007/2008 hospital 
admissions for chronic RHD events were 3. 0 times higher for Māori than non-Māori [42]. In 
2009, age-standardized RHD mortality was 6. 0-times higher for Māori than non-Māori (10. 3 
versus 1. 7 per 100,000 respectively) [43].  

Heart failure (HF) is a major global public health concern due to the rising prevalence 
and incidence of heart failure hospitalizations, disability and mortality [44]. It is characterized 
by the impaired function of the left ventricle resulting in decreased cardiac output [45]. In 
NZ, HF deaths declined significantly over the period 1988 – 2000, yet have plateaued over 
the 2000 – 2008 period [12]. The stasis of HF deaths is owing to advances in clinical 
treatment and management of HF. However, increasing hospital admission rates within this 
period shows that Māori had 8. 8 times higher hospital admissions for HF than non-Māori 
[12]. Prevention of HF remains a complex issue due to the multiplicity of etiologies, ranging 
from uncontrolled hypertension (HTN), myocardial infarction (MI), anemia, pregnancy, 
arrhythmias, cardiomyopathies, valvular disease, RHD and environmental stresses [36, 46].  

Māori are also overrepresented in type-2 diabetes (T2DM) prevalence and mortality 
statistics [42, 47], even though diabetes is known to be substantially under-recorded as a 
cause of death [48]. In 2007 age-adjusted diabetes mortality rates were 45. 3/100,00 in Māori 
and 10. 5/100,000 in non-Māori of which T2DM was the major cause (93%) [47, 49]. In 
2000, diabetes-related mortality was 6. 0 to 7. 0 times higher in Māori compared to other 
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ethnic groups [36]. In 2008, diabetes-mortality rates were still 3. 0 to 3. 5 times greater for 
Māori than their non-Māori counterparts [47]. To illustrate this further, Māori aged 45 to 64 
years had age-specific diabetes-mortality rates of 70. 8 / 100,000 compared to non-Māori 15. 
2 / 100,000, and those aged 65 years and over had rates of 332. 6 and 114 / 100,000 
respectively [47].  

 
 

National Statistics on Cardiovascular Risk Factors  
 
National statistics on the prevalence of cardiovascular risk factors are sourced from 

national mortality and hospital admission data [32, 36], primary care electronic databases [50-
53], self-reported national surveys [54], workplace studies [55-59] or urban North Island 
community studies [60-62]. These data have clearly illustrated that the salient CVD risk 
factors more prevalent in Māori than non-Māori were the rates of current smoking, obesity, 
T2DM, HTN and dyslipidemia (DL). Consequently these are national health priorities, with 
the view to reducing the high prevalence among Māori and increasing Māori health gain [20]. 
One limitation of these reports is that these cohorts are not necessarily representative of the 
diverse Māori communities across NZ who may or may not access mainstream health 
services. Currently, there is little evidence for the distribution of cardiovascular risk factors 
and absolute CVD risk for Māori across NZ and whether Māori living in rural and urban 
community settings have significantly different cardiovascular risk.  

Rurality is often linked with poorer health outcomes associated with access to scarce 
health services, financial constraints and transport [63]. Those living in rural NZ are reported 
to have higher IHD rates than those residing in urban NZ [64]. Furthermore, life expectancy 
for rural Māori is even shorter than for urban Māori, with 1. 5 years difference for men and 1. 
2 years difference for women [64]. This is greater than the urban-rural difference in the 
general population (0. 8 and 0. 0 years for men and women respectively) [64]. Non-Māori 
living in rural areas do not necessarily share the same level of deprivation as rural Māori. 
Among those living in areas classified as “Highly Rural/Remote,” almost half (46%) of 
quintile five (high deprivation) residents are Māori [64].  

For Māori living in the South Island, one comprehensive review of hospital and death 
data sources reported that Māori in Canterbury overall were in a better position across many 
health indicators than Māori nationally [65]. Better overall socioeconomic standing and lower 
rates of current smoking among Māori in Canterbury were thought to account for better health 
status than that found for Māori nationally [65]. Despite this, ethnic health disparities between 
Māori and non-Māori in Canterbury were also reported [65].  

 
 

The Findings of the Hauora Manawa Community Heart Study 
 
An ongoing research study that has attempted to address the gap in knowledge of CVD 

risk factors among rural and urban Māori communities is the Hauora Manawa Community 
Heart study [66]. This was the first study to concurrently compare levels of CVD and 
cardiovascular risk factors of a rural Māori community residing in Wairoa District, North 
Island, remote from health services; and urban Māori living Christchurch city, South Island, 
well-served with primary, secondary and tertiary health services; and in addition an urban 
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non-Māori community age- and gender-matched to their Māori counterparts in Christchurch 
city [67, 68]. Participants were aged 20 to 64 years at baseline. The full methodology and 
baseline cardiovascular risk profiles have been previously published [66-69].  

This study showed that overall burden of risk was greater in the rural Māori cohort than 
their urban counterparts. This was despite comparable access to primary health services in 
each community cohort (attending GP at least once in the 12 months prior to participating in 
this study, 85% vs. 74% vs. 79% for rural Māori, urban Māori and urban non-Māori 
respectively). Rates of lifestyle risk factors reflected what has previously been reported in 
other studies [70-72]. The rates of current smokers were significantly higher among rural 
Māori (42. 8% vs. 30. 5% vs. 15. 2%), with both rural and urban Māori females more likely 
to be current smokers than their male counterparts [67, 68]. Also, Māori were just as likely as 
non-Māori to be physically active within recommended guidelines (68. 3% vs. 70. 8% vs. 64. 
8 %) and alcohol drinking was significantly less common in rural Māori than the urban 
cohorts (81. 3% vs. 92. 2% vs. 91. 4%).  

Higher anthropometry measures in Māori were observed in this community-based study 
aligning with findings of previous reports [54, 73-77]. Moreover, the Hauora Manawa study 
illustrated that rural Māori had the highest mean body mass index (mean BMI (SD); 30. 7 (7. 
3) kg/m2 vs 29. 1 (6. 4) kg/m2 vs 26. 1 (4. 5) kg/m2) and obesity (BMI > 30kg/m2) rates (47. 
8% vs 38. 7% vs 16. 0%) than urban Māori and non-Māori [67]. Waist to hip ratios were 
slightly higher in rural Māori than either of the two urban groups (mean waist:hip (SD); 0. 91 
(0. 08) vs 0. 90 (0. 10) vs 0. 89 (0. 08)) [67].  

Levels of previously diagnosed cardiovascular risk factors were significantly higher for 
rural Māori than their urban counterparts for T2DM (10. 7% vs 3. 7% vs 2. 4% for rural 
Māori, urban Māori and urban non-Māori respectively), HTN (25. 0% vs 14. 9% vs 10. 7%) 
and DL (15. 7% vs 7. 1% vs 2. 8%). These also reflected the higher rates of prescribed 
treatments of antihypertensive, lipid-lowering and oral hypoglycemic agents [67]. The study 
also reported levels of undiagnosed HTN (22. 2% vs. 23. 5% vs. 17. 6%) and DL (42. 6 % vs. 
55. 0% vs. 42. 4%) based on blood pressures and the total cholesterol: HDL ratio above 
recommended ranges. Table 1 presents the combined rates of diagnosed and undiagnosed 
HTN and DL, which were not significantly different between the two Māori cohorts when 
adjusted for age, but higher in urban Māori than in non-Māori. It was also observed that 
comparable levels of previously diagnosed cardiac history (defined as angina pectoris, MI, 
coronary interventions including percutaneous transluminal coronary angiography, coronary 
artery bypass graft and pacemaker, heart failure and stroke) were evident (7. 5% vs. 5. 8% vs. 
2. 8%) and no significant difference in the age of cardiac history onset across the three 
cohorts.  

 
Treatment Rates and Achieving Risk Factor Targets 

The rates of treatment with pharmacotherapy as recommended in the New Zealand 
Cardiovascular Guidelines for those with a prior cardiac history are shown in Table 2. Among 
those with known cardiac history, less than half achieved targets for blood pressures (target 
reached for systolic BP in 36. 8% vs. 35. 7% vs. 42. 8%; for diastolic BP in 10. 5% vs. 14. 
3% vs. 28. 6%) (Table 3) and less than a quarter achieved recommended targets for lipid 
fractions, particularly total cholesterol (21. 0% vs. 21. 4% vs. 0%), and LDL (15. 8% vs. 21. 
4% vs. 14. 3%), although risk factor levels and management did not differ significantly across 
the three cohorts. It was encouraging to observe that over 60% of patients with cardiac history 
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had reached HDL and triglyceride targets. Table 4 shows the rates of treatment with 
pharmacotherapy as recommended in the New Zealand Cardiovascular Guidelines for those 
with T2DM. Rural Māori were more likely to receive oral hypoglycemic agents, 
antihypertensive and lipid-lowering medications than their urban counterparts. However, 
Table 5 shows that the proportion achieving targets for blood pressure and certain lipid 
fractions (total cholesterol, LDL, TC:HDL and triglycerides) were not optimal in either rural 
or urban cohorts.  

 
Table 1. Prior and New Diagnoses of Cardiovascular Risk Factors in Rural Māori, 

Urban Māori and Urban Non-Māori 
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Age, mean (SD) 45. 7 
(11. 5) 

42. 6 
(11. 2) 

43. 6 
(11. 5) 

0. 009 0. 003 0. 339 0. 038 

Hypertension:        
Prior Diagnosis 
Hypertension, % 

25. 0 14. 8 10. 5 <0. 001 
(0. 001)

0. 006 
(0. 115) 

0. 157 
(0. 061) 

<0. 001 
(<0. 001) 

Undiagnosed 
Hypertension, % 

22. 2 23. 5 17. 6 0. 235 
(0. 124) 

0. 744 
(0. 744) 

0. 105 
(0. 054) 

0. 191 
(0. 109) 

Total hypertension, % 47. 2 38. 3 28. 1 <0. 001 
(<0. 001)

0. 045 
(0. 236) 

0. 016 
(0. 002) 

<0. 001 
(<0. 001) 

Dyslipidemia:        
Prior Diagnosis 
Dyslipidemia, % 

15. 7 7. 1 2. 8 <0. 001 
(<0. 001)

0. 004 
(0. 051) 

0. 032 
(0. 007) 

<0. 001 
(<0. 001) 

Undiagnosed 
Dyslipidemia, % 

42. 6 55. 0 42. 4 0. 008 
(0. 004) 

0. 005 
(0. 014) 

0. 006 
(0. 002) 

0. 961 
(0. 570) 

Total Dyslipidemia, % 58. 2 62. 2 45. 6 0. 001 
(<0. 001) 

0. 373 
(0. 261) 

<0. 001 
(<0. 001) 

0. 005 
(<0. 001) 

Undiagnosed = no prior diagnoses or receiving treatment; Total diagnoses = Potential + Previous 
diagnosis; Adj P-value = adjusted for age.  
 

Table 2. Pharmacotherapy rates in those with diagnosed cardiac history*  
 

Medication Rural Māori  
N= 19 (%) 

Urban Māori 
N= 14 (%) 

Urban non-Māori 
N=7 (%) Overall P 

Antihypertensive  57. 9 57. 1 42. 8 0. 31 
Lipid-lowering 78. 9 57. 1 28. 6 0. 64 
Anti-diabetic 21. 1 14. 3 14. 3 0. 10 
Aspirin 63. 2 57. 1 28. 6 0. 62 

* Cardiac history defined as a diagnosis of either angina pectoris, myocardial infarction, coronary 
interventions such as percutaneous transluminal coronary angiography and cardiac bypass graft, 
pacemaker, heart failure, stroke).  
 
In participants with previously diagnosed HTN and free from cardiac history and T2DM, 

risk factor levels, antihypertensive treatment and those reaching the blood pressure target of 
SBP < 140 / DBP < 90 mmHg were equivalent across the three cohorts. Of concern, were the 
proportion of participants who did not reach therapeutic targets, generally about two thirds of 
each cohort.  
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Table 3. Mean levels of established cardiovascular risk factors and proportions of 
achieved risk factor targets (italicized) in those with diagnosed cardiac history  

 

Variables 
Rural 
Māori 
N=19 

Urban 
Māori 
N=14 

Urban non-
Māori 
N=7 

Overall 
P 

Systolic blood pressure, mmHg (SD) 
< 130 mmHg target reached, %  

140. 8 
(23. 5) 
36. 8  

143. 7 
 (7. 7) 
35. 7  

134. 1 (9. 3) 
42. 8  

0. 188 
0. 119 

Diastolic blood pressure, mmHg (SD) 
< 80 mmHg target reached, %  

92. 6  
(10. 5) 
10. 5  

93. 5  
(4. 0) 
14. 3 

89. 4  
(6. 4) 
28. 6 

0. 078 
0. 082 

Total cholesterol, mmol/L (SD) 
< 4. 0 mmol/L target reached, % 

4. 9 (1. 2) 
21. 0 

5. 5 (0. 4) 
21. 4 

5. 9 (0. 6) 
0 

0. 110 
0. 077 

Low density lipoprotein, mmol/L (SD) 
< 2. 0 mmol/L target reached, %  

3. 8 (1. 2) 
15. 8 

3. 4 (0. 3) 
21. 4 

3. 9 (0. 5) 
14. 3 

0. 124 
0. 107 

High density lipoprotein, mmol/L (SD) 
≥ 1. 0 mmol/L target reached, %  

1. 3 (0. 4) 
84. 2 

1. 2 (0. 1) 
64. 3 

1. 4 (0. 2) 
85. 7 

0. 116 
0. 072 

Triglycerides, mmol/L (SD) 
< 1. 7 mmol/L target reached,% 

1. 3 (0. 8) 
78. 9 

1. 8 (0. 4) 
71. 4 

1. 5 (0. 3) 
71. 4 

0. 144 
0. 061 

TC:HDL, ratio (SD) 
< 4. 0 target reached, % 

3. 8 (1. 2) 
63. 1 

4. 5 (0. 3) 
35. 7 

4. 5 (0. 4) 
42. 8 

0. 122 
0. 056 

 
Table 4. Pharmacotherapy rates in those with diagnosed type 2 diabetes  

 

Medication 
Rural Māori 

N=27 
(%) 

Urban Māori 
N= 9 
(%) 

Urban non-
Māori 
N=6 
(%) 

Overall 
P 

Oral hypoglycemic 70. 4 55. 5 66. 7 0. 008 
Antihypertensive  70. 4 88. 9 50. 0 0. 02 
Lipid-lowering 51. 8 77. 8 16. 7 0. 04 

 
The schism between treatment rates and management of risk factors to therapeutic targets 

in this study stands in agreement with previous reports [52, 78-82].  
There is sufficient evidence to show that Māori, particularly those living in rural 

communities as highlighted in The Hauora Manawa study, may benefit from routine or 
opportunistic screening of cardiovascular risk factors, even if only a partial CVD risk 
assessment can be performed such as measuring blood pressure and lipid profiles.  

There is a need for more effective management of risk factors to reach national risk factor 
targets. Currently the national cardiovascular guidelines advise recommended screening for 
those deemed at high risk of CVD (Māori ethnicity) to be assessed 10 years earlier than NZ 
Europeans.  

Validation of the effectiveness of the CVD risk score among Māori remains to be proven 
and is the main objective of the PREDICT-CVD study described in the next section.  

 
 



 

Table 5. Comparison of risk factor levels and proportion of achieved risk factor targets (italicized) in those with 
diagnosed type 2 diabetes 

 

Variables Rural Māori 
N=27 

Urban Māori 
N=9 

Urban non-Māori 
N=6 Overall P 

Glucose, mmol/L (SD) 8. 2 (3. 6) 6. 8 (0. 5) 6. 6 (0. 5) 0. 056 
HbA1c, % (SD) 
Glycemic control† target reached, % (n) 

8. 3 (2. 2) 
33. 3 (9) 

6. 8 (1. 5) 
77. 8 (7) 

6. 1 (0. 3) 
100. 0 (6) 

0. 867 
0. 733 

SBP, mmHg (SD) 
< 130mmHg target reached, % 

139. 8 (16. 5) 
25. 9 

163. 5 (12. 6) 
0 

129. 1 (13. 4) 
50. 0 

0. 001 
0. 001 

DBP, mmHg (SD) 
< 80mmHg target reached, % 

89. 8 (10. 8) 
18. 5 

105. 7 (10. 2) 
0 

80. 8 (5. 7) 
33. 3 

< 0. 001 
< 0. 001 

TC, mmol/L (SD) 
< 4. 0 mmol/L target reached, % 

4. 9 (1. 2) 
14. 8 

4. 9 (1. 5) 
33. 3 

4. 7 (1. 2) 
6. 2 

0. 001 
< 0. 001 

LDL, mmol/L (SD) 
< 2. 0 mmol/L target reached, % % 

3. 0 (1. 1) 
14. 8 

2. 7 (0. 7) 
14. 3 

3. 0 (0. 5) 
0 

0. 001 
0. 001 

HDL, mmol/L (SD) 
≥ 1. 0 mmHg target reached, % 

1. 2 (0. 2) 
81. 5 

1. 0 (0. 2) 
44. 4 

1. 0 (0. 2) 
50. 0 

0. 001 
< 0. 001 

TC:HDL ratio (SD) 
< 4. 0 target reached, % 

4. 2 (1. 0) 
44. 4 

4. 6 (0. 9) 
22. 2 

4. 8 (1. 3) 
16. 7 

< 0. 001 
< 0. 001 

Triglycerides, mmol/L (SD) 
≤ 1. 7 mmol/L target reached, % 

1. 7 (0. 7) 
48. 1 

2. 2 (1. 5) 
44. 4 

1. 8 (0. 9) 
50. 0 

< 0. 001 
0. 001 

* age- and gender adjusted p < 0. 05. †HbA1c < 7. 0%.  
 



Allamanda F Faatoese, Suzanne G Pitama, J Elisabeth Wells et al. 88

Cardiovascular Risk Scores and Validation 
between Population Groups 

 
The Framingham cardiovascular risk score was designed to determine the probability of 

having a cardiovascular event (MI, new angina, ischemic stroke, transient ischemic attack, 
peripheral vascular disease, congestive HF and cardiovascular-related death) over a 10-year 
period [83, 84]. The algorithm utilizes multiple variables (gender, age, blood pressure, total 
cholesterol, HDL-cholesterol, smoking and diabetes) that were identified from the 
Framingham Heart Study as independent predictors of CHD, coined ‘risk factors’ [83, 85]. 
Since the development of the Framingham risk score, the generalizability was confirmed in 
other populations of the United States and reported to be applicable for most white and black 
Americans (reviewed in the Atherosclerosis Risk In Communities, the Cardiovascular Heart 
Study and the Physicians Health Study) and Native Americans (Strong Heart Study) [86, 87]. 
Exceptions were observed among Hispanic (Puerto Rico Heart Study) and Japanese American 
(Honolulu Heart Study) men. Adjusting the Framingham risk score by the differences in CHD 
incidence resulted in congruent scores with the ethnic-specific prediction models [86]. Other 
population cohorts across the globe have also validated the accuracy of the Framingham risk 
score with variations in observed concordance [88-90]. Other risk scores such as the Systemic 
Coronary Risk Evaluation (SCORE) [91] and Prospective Cardiovascular Münster study 
(PROCAM) [92] in Europe, Reynolds Risk score developed for women in the US [93] and 
QRISK / QRISK2 [94, 95] in the UK have since been established.  

 
 

Validation of the Cardiovascular Risk Score in the New Zealand Population 
 
The Framingham CVD risk model was first validated for the NZ population in a 

predominantly NZ European cohort living in Auckland, NZ in 1991 [96]. The performance of 
the Framingham risk score marginally underestimated risk for NZ males (35 to 74 years) and 
females (35 to 69 years) and overestimated risk among elderly women (70 to 74 years) [96]. 
Validation of the risk score for the Māori population was not performed in that study due to 
small sample numbers [96]. Since 2005, the NZ Cardiovascular Guidelines [97] have 
recommended early cardiovascular screening for Māori (35 years for males and 45 years for 
females) using a modified risk score incorporating a single 5% incremental increase to 
compensate for potential underestimated risk among Māori and other high-risk groups (Table 
6 and Table 7). The adjustment was originally set at 5% in the Cardiovascular Guidelines 
because historically risk tables were divided into 5% increments. However, the PREDICT-
CVD team verified the utility of the 5% increment for high-risk groups in a study of 23,709 
primary care patients in Auckland [51]. In addition, in the presence of isolated, elevated risk 
factors (high blood pressure >170 / 100 mmHg and high total cholesterol or TC:HDL > 8), 5-
year CVD risk is raised to 15% even among those with an otherwise low to moderate CVD 
risk score (≤ 15%) [97]. CVD risk scores 15% and above are eligible for pharmacotherapy in 
addition to support for lifestyle interventions [98]. Recommendations for treatment decisions 
are based on the likelihood of having a CVD event in a specific period of time, rather than on 
levels of individual risk factors alone [98].  
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The Findings of the PREDICT-CVD Study  
 
In Auckland City, and more recently in the Northland region, the PREDICT-CVD study 

led by Professor Rod Jackson at the University of Auckland, has been capturing electronic 
CVD-risk assessments at participating primary healthcare centres [50], enabling monitoring 
of CVD risk assessments and management of risk factors in Māori and non-Māori [50]. 
Among these primary care patients the PREDICT-CVD investigators observed that Māori 
were receiving fewer CVD risk assessments than non-Māori patients [52]. Recently, the 
PREDICT-CVD study compared the performance of the Framingham CVD risk score and the 
modified NZ CVD risk scores in 59,344 primary care patients with a mean follow up of 2. 1 
years, using data captured at primary health care and linked with the National Health Index 
database [99].  

Against the observed 5-year CVD cumulative incidence, the Framingham CVD risk score 
underestimated risk for the ‘high-risk’ population (Māori, Pacific and Indian ethnic groups) 
who had CVD risk ≤ 15% and overestimated risk in those with CVD risk > 15%, whilst the 
NZ-adjusted CVD risk score overestimated risk across all ethnic groups [99]. The strengths of 
the PREDICT-CVD study included the further assessment of the CVD risk model after a 
longer follow-up and including a greater sample of Māori patients. A limitation of the study 
was that actual CVD incidence was underreported. The data were derived from public 
hospital admissions and deaths, excluding private hospital admissions and undiagnosed CHD 
incidence [99].  

Although the PREDICT-CVD cohort is not a representative sample of the general 
population, only including patients enrolled in primary care within a specific locality, CHD 
incidence and risk factor levels observed were similar to the 2005 estimated population risk 
[99].  

 
 

CVD Risk Scores in the Hauora Manawa Community Heart Study 
 
The estimated 5-year CVD risk scores calculated for The Hauora Manawa study cohorts 

are shown in Table 8. The two Māori cohorts have an additional 5% making direct 
comparisons with the non-Māori group difficult. The differences in estimated risk scores were 
less than might have been predicted from the variation in composite risk factors across the 
cohorts.  

It should be noted that the 5% adjustment is applied only once, even if an individual fits 
more than one high-risk category; for example an individual of Māori ethnicity, who has a 
long-term history of T2DM and has a family history of CVD would only have a single 5% 
increment added.  

Hence the actual CVD risk may be underestimated for individuals with several 
overlapping risk factors. Moreover, obesity, a key risk factor that was especially common in 
the Māori cohorts, is not included in the CVD risk score algorithm. In combination, these 
factors may undermine the effectiveness of the NZ CVD risk in identifying those Māori 
patients carrying the greatest CVD risk.  
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Strategies to Address Cardiovascular Disparities 
in New Zealand  

 
The Māori Cardiovascular Action Plan 

 
The New Zealand Cardiovascular Guidelines outline the screening procedures and 

recommendations for risk factor management and treatment [97]. Five-year absolute CVD 
risk scores guide treatment decisions and recommends a goal of CVD risk less than 15% [97]. 
A further key strategy to address the high cardiovascular burden among Māori is the Māori 
Cardiovascular Action Plan [101]. It contains six categories for action aimed at enhancing the 
responsiveness of the health sector to improve Māori cardiovascular health [101, 102]. These 
include policy development, improved information systems, needs assessment, quality 
standards, Māori workforce development and a research agenda [101]. Studies such as the 
Hauora Manawa Community Heart study and the PREDICT-CVD study along with other 
publications [33, 54] support several components of this action plan. The needs assessment 
component of these studies found equivalent access to health services for NZ’s diverse 
communities (a met need). Despite this, the PREDICT-CVD cohort provided evidence of 
lower CVD risk assessments among Māori (unmet need). In addition, both studies showed 
that risk factors were much higher for Māori than non-Māori and that there were substantial 
rates of undiagnosed HTN and DL common across ethnic and geographic locations. 
Similarly, among patients with diagnosed CVD and cardiovascular risk factors, rates of 
prescribed treatment and achieving therapeutic targets was sub-standard for both Māori and 
non-Māori [52-53,67-68,99]. The need for targeted health services, particularly among rural 
communities, was shown in the Hauora Manawa Community Heart study, with the highest 
rate of current smoking observed in the rural Māori cohort compared to their urban 
counterparts. At the time, smoking cessation services were lacking and subsequently a Māori 
smoking cessation officer was appointed by the regional DHB. Moreover, because the burden 
of disease among Māori is higher than other population groups, strategies to reduce this risk 
could include a campaign to ensure Māori receive CVD risk assessments and proactive 
management of diagnosed cardiovascular risk factors to therapeutic targets in order to 
improve Māori cardiovascular health [67, 68].  

A current initiative addressing the CVD burden in males is the One Heart Many Lives 
program. This social marketing program is managed by the Pharmaceutical Management 
Agency (PHARMAC), and targets Māori and Pacific males to attend their doctors to be 
screened for heart disease and diabetes [103]. Currently there are no publications evaluating 
the success of this initiative; and we await reports of subsequent GP-attendance rates for 
Māori males, proportions of CVD and T2DM screening for this high-risk group and treatment 
and management of risk factors.  

 
 

National Screening Programs 
 
One strategy to increase cardiovascular screening within NZ could be through 

implementation of a centrally-funded, national screening program. Current models of national 
screening programs in NZ include Breast Screen Aotearoa and the National Cervical 
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Screening Programs [26]. Recruitment strategies for breast and cervical cancer screening rely 
on primary health services (notably GP services) to identify, inform and consent patients to be 
listed in the national breast and/or cervical cancer registries. Screening programs have 
included free mammography screening for all women aged 45 to 69 years of age through 
Breast Screen Centers, and free cervical smear tests to women aged 20 to 70 years through 
cervical screening centres, mobile screening clinics or as part of the GP consultation. The 
NSU have established advisory groups for each screening program including a Māori 
advisory group, Pacific advisory group and a consumer advisory group. Independent audits of 
these programs have been undertaken to evaluate the quality of current screening processes 
and recommendations made to constantly improve the screening processes for the NSU and 
the multi-disciplinary teams involved in these screening programs. In order to reach all 
eligible women, recruitment procedures additional to those from primary health services have 
included national television advertising campaigns for breast and cervical screening targeting 
Māori and Pacific Island women [26].  

Funding of these screening programs is managed by each regional DHB [26]. One current 
innovation in the Canterbury region (where Christchurch City is located), has targeted both 
”high priority, low income” and Māori/Pacific populations for cervical cancer screening. 
Therefore the Canterbury District Health Board, have allocated funding for these targeting 
specific populations in addition to that allocated for the overall screening programs.  

 
Table 6. The age to start cardiovascular disease risk assessment 

(Reproduced with permission from the New Zealand Guidelines Group) [110] 
 

Group Men Women 
Asymptomatic people without known risk factors Age 45 

years 
Age 55 
years 

Māori, Pacific peoples or Indo-Asian* peoples Age 35 
years 

Age 45 
years 

People with other known cardiovascular risk factors or at high risk of developing 
diabetes 
Family history risk factors 
• Diabetes in first-degree relative (parent, brother or sister) 
• Premature coronary heart disease or ischemic stroke in a first-degree relative 

(father or brother < 55 years, mother or sister < 65 years) 
Personal history risk factors 
• People who smoke (or who have quit only in the last 12 months) 
• Gestational diabetes, polycystic ovary syndrome 
• Prior blood pressure (BP) ≥ 160/95 mm Hg, prior TC:HDL ratio ≥ 7 
• Pre-diabetes 
• BMI ≥ 30 or truncal obesity (waist circumference ≥ 100 cm in men or ≥ 90 cm in 

women) 
• eGFR† < 60 mL/min/1. 73m2 

Age 35 
years 

Age 45 
years 

People with diabetes Annually from the 
time of diagnosis 

* Indo-Asian peoples Indians, including Fijian Indian, Sri Lankan, Afghani, Bangladeshi, Nepalese, 
Pakistani, Tibetan.  

† eGFR estimated glomerular filtration rate.  
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With these current screening models in action, could a national screening approach for 
CVD risk screening be a feasible approach to reduce cardiovascular disease in New Zealand 
and to lessen the current disparities between Māori and non-Māori? 

We propose that a national cardiovascular screening program could increase the overall 
number of patients who receive CVD risk screening, which may benefit Māori health by 
ensuring Māori are screened at earlier ages (in line with the CVD risk guidelines) and 
therefore are more likely to receive preventative treatment and meet recommended treatment 
targets. Similar to the current breast and cervical cancer screening programs, partnership with 
GP surgeries will be required to identify and encourage participation of patients who fall 
within cardiovascular screening guidelines (Table 6). Results of cardiovascular screening 
should be communicated to GPs to enable further interventions if appropriate. Funding to 
support this strategy would need to consider providing free cardiovascular screening for the 
low-income population (similar to the Community Services Card scheme), but might carry a 
fee for high-income population groups.  

This proposed strategy may also supplement the current model of primary care in the NZ 
public health system which currently allocates a 15-minute consultation time per government-
subsidized appointment, as CVD screening could occur within this context but also within the 
surgery (nurse-led) and community based services.  

 
 

Community-based Prevention Programs 
 
Cardiovascular prevention studies such as the North Karelia study (Finland) [104-106], 

the Stanhope Three Communities [107] and the Stanhope Five City projects [108] (United 
States of America) are model examples of implementing community-based programs and 
raising public awareness of cardiovascular risk factors, resulting in significantly reduced 
prevalence of cardiovascular risk factor levels and mortality. What can be learned from these 
large community-based studies? Success of these projects relied on good collaborations 
between communities, government departments, non-government organizations and health 
services, aiding public health campaigns focused on lifestyle risk factors, community 
education sessions and increased screening of risk factors.  

In NZ, a community-based diabetes intervention program in a single rural Māori 
community was implemented in 2003 [109]. Local community members, health workers and 
organizations participated in providing community healthy lifestyle education programs 
including nutritional advice, cooking classes, exercise classes and smoking cessation. A two-
year follow up showed significantly more women aged 25 to 49 years were engaged in 
physical activity and ate wholemeal or wholegrain bread compared to baseline [109]. Women 
aged > 50 years had a significant reduction in plasma urate levels. This study does not have 
long-term follow-up (Personal communication, Principle Investigator) and highlights a need 
for long-term Māori community-based intervention programs and evaluation of the effect of 
these programs on cardiovascular and metabolic risk-factors. There is also a need for greater 
emphasis on existing policies (eg. healthy food affordability and accessibility to physical 
activity programs, particularly for low income households) that also will benefit communities 
with high levels of socioeconomic deprivation, as prevention strategies for CVD and T2DM.  
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Conclusion 
 
The current state of health of the indigenous Māori community requires greater attention, 

particularly for Māori living in rural areas. The effectiveness in estimating CVD risk in the 
Māori population using the CVD risk score as recommended by the NZ Cardiovascular 
Guidelines remains contentious, and further studies are required to establish their utility in the 
various ethnic groups that make up the NZ population. To address the CVD disparity, it is 
critical that health services are tailored to ensure Māori receive routine and opportunistic 
cardiovascular risk assessments and proactive management of diagnosed risk factors in 
accordance with the national cardiovascular guidelines. National health frameworks and the 
Māori Cardiovascular Action Plan are dedicated to improving the responsiveness of NZ 
healthcare systems to Māori health and thereby reducing health disparities, but these 
initiatives need to be actively applied across the continuum of healthcare. We also propose 
the establishment of a national CVD screening program modeled on existing national 
screening programs for breast and cervical cancer. In addition, a concerted, population-wide 
program, similar to the North Karelia Project, could be implemented aiming for greater 
awareness of early screening of cardiovascular and metabolic risk factors and for 
interventions to be administered effectively. To achieve significantly improved cardiovascular 
health for Māori does not require ‘new’ interventions, but is a journey that requires 
commitment from all sectors of society including the community, health services and 
governmentto ensure guidelines are adequately implemented to reduce disparities.  

 
Table 7. Estimating 5-year cardiovascular risk: when to use the New Zealand 

Cardiovascular charts 
(Reproduced with permission from the New Zealand Guidelines Group) [110] 

 
Risk Group Estimating risk 

Very high risk groups: 
5-year risk assumed 
clinically > 20% 

These people should not have their risk calculated using the New Zealand Cardiovascular 
Risk Charts as they will already have a very high risk due to their clinical condition 
• Previous CVD event: angina, MI, percutaneous coronary intervention (PCI), coronary 

artery bypass grafting (CABG), transient ischemic attack (TIA), ischemic stroke, 
peripheral vascular disease 

• Some genetic lipid disorders: familial hypercholesterolemia (FH), familial defective 
ApoB (FDB), familial combined dyslipidemia (FCH) 

• Diabetes with overt nephropathy (albumin:creatinine ratio ≥ 30 mg/mmol OR urinary 
albumin ≥ 200 mg/L 

• Diabetes with other renal disease causing renal impairment (eGFR ≤ 60 ml/min/1. 73m2) 
Isolated elevated single 
risk factors 5-year risk 
of > 15% 

Calculate 5-year risk using the New Zealand Cardiovascular Risk Charts. When all risk 
factors are taken into account, the risk may be even higher than the assumed 5-year CVD 
risk of ≥ 15%.  
• TC ≥ 8 mmol/L 
• TC:HDL ratio ≥ 8 
• BP consistently ≥ 170 / 100 

People aged 35 – 74 
years calculate the 5-
year CVD risk 

Calculate 5-year risk using the New Zealand Cardiovascular Risk Charts or an electronic 
decision-support tool (stand-alone or incorporated into some practice software) 
These groups should be moved up one risk category (5%)† 
Family history of premature coronary heart disease or ischemic stroke in a first-degree 
relative (father or brother < 55 years, mother or sister < 65 years) 
Māori, Pacific peoples or Indo-Asian‡ peoples 
Diabetes with microalbuminuria OR for ≥ 10 years OR with HbA1c consistently ≥ 8% (64 
mmol/mol).  
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Table 7. (Contrinued) 
 

Risk Group Estimating risk 
  
People aged < 35 years 
with known risk factors 

All calculations outside the age groups of the Framingham equation are approximations, 
but can be useful 
Aged under 35 years: calculate the risk as if they were 35 years. The result can be used to 
guide clinical decision-making. Some risk factors in young people might require more 
intensive intervention or specialist referral 
Low HDL < 0. 7 mmol/L (because of the risk of a genetic lipid disorder) 
Known familial dyslipidemia or suspected genetic lipid disorders 
Type 1 diabetes, type 2 diabetes with microalbuminuria or type 2 diabetes of long duration 
(≥ 10 years).  

People aged 75 years Aged over 75 years: calculate the risk as if they were 65 – 74 years.  
An assessment of the balance between the risks and benefits of treatment is more difficult 
in older than in younger people. Older people gain a similar relative benefit in absolute 
terms because of their much higher pretreatment cardiovascular risk. Smoking cessation is 
beneficial at any age.  
• A clinical judgement should take into account: 
• Likely benefits and risks of treatment 
• Life expectancy and co-morbidities 
• Personal values 

* Note that as well as higher CVD risk, people with diabetes face additional risks 
† Make the 5% adjustment once only for people with > 1 criterion 
‡ Indo-Asian peoples Indians, including Fijian Indian, Sri Lankan, Afghani, Bangladeshi, Nepalese, 

Pakistani, Tibetan 
 

Table 8. Mean 5-year CVD risk scores* by age in the rural Māori, urban Māori and 
urban non-Māori cohorts 

 
Age Range (Years) Rural Māori 

% (n) 
Urban Māori 

% (n) 
Urban non-Māori 

% (n) 
20 - 29 5. 2 % (30) 5. 1 % (37) 0. 9 % (35) 
30 - 39 6. 3 % (56) 6. 0 % (66) 3. 2 % (70) 
40 - 49 8. 6 % (63) 7. 9 % (75) 5. 2 % (73) 
50 - 59 12. 6 % (75) 12. 6 % (43) 8. 8 % (52) 
60 - 65 15. 6 % (28) 17. 6 % (22) 13. 1% (26) 

* Calculated by BestPractice© software according to the New Zealand CVD Risk Guidelines [98]– note 
that all those of Māori ethnicity have score adjusted upwards by 5% in the NZ CVD Risk Scores.  
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