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Kia ora koutou and thank you for the introduction

In this presentation I’d like to talk about some work that I recently carried out to 
examine whether access to Covid vaccines will be equitable. 
This is based on a paper that’s forthcoming in NZMJ and I’d like to acknowledge my co-
authors here – Nina, Polly and Ross

I’d also just like to offer some caveats before we start. 
One of the main challenges of this work was around trying to guess what the Ministry of 
Health roll out would look like, including the types of facilities and locations used, and 
actually after submitting this paper some major annoucements were made, so what I 
present here doesn’t align exactly with the MoH plan. 
Another challenge is that this research was unfunded and so is based on publically 
available datasets 
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Elimination strategy
Aim of saving lives and protecting health services
Relatively few deaths, low levels of active cases, sporadic transmission 
since May 20201

Key challenge now will be achieving the equitable and universal 
delivery of a vaccine.....
....and translating this to the equitable delivery of other health services 
into the future

While the government has been pretty successful with it Covid-19 elimination strategy, 
resulting in relatively few deaths and most of the country being able to return to relative 
normalility compared to the rest of the world, 

The key challenge to continue this strategy is achieving the equitable delivery of a 
vaccine, and if this is achieved to translate this into equitable delivery of other service 
into the future
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Priority 
populations

Ensure that those most at risk of infection, and most 
vulnerable to Covid-19 severity are prioritised

Risk of severe infection, ICU admission & death increases 
with age and comorbidities2,3

Risk of death associated with lower SES and being non-
white4

Estimated infection fatality rates higher for Māori and 
Pacific5

Poorer access to social determinants of health6, and 
persistent health inequities7,8 mean Indigenous 
populations should be prioritised9

To achieve vaccine equity, those most at risk of infection and Covid-19 severity should be 
prioritised

While our success in managing Covid means that data specific to NZ is limited, 
internationally it is clear that 

Risk increases with age, comorbidities, lower socioeconomic status, and being non-
white. 

In Aotearoa it has been estimated that Covid fatality rates would be higher for Māori and 
Pacific, 
While strong calls have been made to prioritise Indigenous populations 
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Ministry of Health rollout plan10

Group 1

Border and MIQ 
employees + people 
they live with 

Group 2

High risk frontline 
healthcare workforce

Long-term residential 
care clients + staff

Older Māori and Pacific 
people

If in Counties Manukau: 
people aged 65+, people 
with underlying health 
conditions 

Group 3

People aged 65+

People with underlying 
health conditions, 
disabled people

Adults in custodial 
settings

Group 4

General population aged 
16 and over

By now we are probably all aware of the Ministry roll out plan
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Ministry of Health rollout plan10

Group 1

Border and MIQ 
employees + people 
they live with 

Group 2

High risk frontline 
healthcare workforce

Long-term residential 
care clients + staff

Older Māori and Pacific 
people

If in Counties Manukau: 
people aged 65+, people 
with underlying health 
conditions 

Group 3

People aged 65+

People with underlying 
health conditions, 
disabled people

Adults in custodial 
settings

Group 4

General population aged 
16 and over

Which recognises the following priority groups

And suggests that vaccines will be delivered in community settings such as pharmacies, 
GP clinics and Māori and Pacific providers
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The geography of the vaccine rollout matters

1
• Where are the people? 

2
• Where are the vaccine delivery sites?

3
• Who could miss out?

The geography of the rollout is improtant, and achieving equitable immunisation means 
balancing logistical constraints & minimusing barriers to access
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Where are the people? 

We mapped the total population for each SA1,11 and then:

(1) Māori
(2) Pacific
(3) 65+ 
(4) Areas of high socioeconomic deprivation (NZDep18 Quintiles 4 and 5)

Cluster analysis in ArcGIS 

1

The first stage of the analysis involved mapping the total population for each SA1 
in Aotearoa New Zealand. We also mapped the Māori and Pacific populations as 
well as those aged 65 years and over. We then analysed the geographic 
distribution of these population subgroups using the Getis-Ord cluster analysis 
function in ArcGIS 10.7. This indicates where there are clusters of high numbers 
of a population, and whether that cluster is statistically significant. This 
overcomes some issues around mapping the proportion of population sub-
groups in particular areas. Often large and significant communities of population 
sub-groups are overlooked if they only make up a small proportion of the total 
population of an area. 

These maps indicate the locations of communities that are at risk of Covid-19 
severity. 
These communities are also more likely to be disproportionately impacted by 
both spatial and non-spatial barriers to vaccine access
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As you can see there are clusters of priority populaitons across the country, many of 
which are in rural areas

This additional map shows where combinations of priority populations occur and shows 
that across Te Ika-a-Maui there are many rural communities that have high Māori, 
elderly, and socioeconomically deprvied populations. 
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(References 12,13)

Where are the delivery sites?2

The next step is looking at delivery sites. 
At the time of writing up this paper it wasn’t clear exactly where those would be, and 
there were news stories suggesting that facilities such as stadiums and schools
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Where are the delivery sites?

We mapped 5 potential vaccine delivery sites:
(A) Stadiums14

(B) Covid-19 Community Based Assessment Centres (CBACs) – as at 24/02/202115

(C) GP clinics16

(D) Community pharmacies16

(E) Schools17

Calculated travel times between each SA1, and each of the 5 sites18

2
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Displays the geographic distribution of SA1s within travel time thresholds under five 
potential scenarios of vaccine delivery

Several areas with significant travel times to potential sites of vaccine delivery are the 
same areas from the previous map that also have a high number of Māori, Pacific, older, 
and socioeconomically constrained residents. 
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Who could miss out? 

Population ≥30mins from a delivery site

Population Total

% 

(total pop)

≥30min 

Stadium

% 

(group pop)

≥30min 

CBAC (%)

≥30min 

GP (%)

≥30min 

Pharmacy (%)

≥30min 

School (%)

Total 4,699,191 100 1,123,947 23.9 993,858 21.1 31,554 0.7 432,372 9.2 2,418 0.1

Māori 775,626 16.5 249,876 32.2 165,939 21.4 8,694 1.1 113,127 14.6 657 0.1

Pacific 381,618 8.1 35,670 9.3 29,931 7.8 639 0.2 14,652 3.8 30 0.0

Over 65 715,137 15.2 221,898 31.0 186,705 26.1 4,752 0.7 82,881 11.6 405 0.1

European 3,297,183 70.2 916,380 27.8 84,2847 25.6 24,954 0.8 34,1655 10.4 2,052 0.1

Asian 707,610 15.1 46,098 6.5 49,062 6.9 840 0.1 16,677 2.4 60 0.0

3

This table shows the total size and proportion of populaiton groups who live 30 or more 
minutes from each of the five types of facilities
While it is to be expected that almost one quarter of the total population do not live 
within 30 minutes of a stadium, our analysis shows that travel barrers to the potential 
sites of ‘mega-clinics’ would disproportionately affect Māori, pacific people, and those 
aged 65 and over. 

Furthermore, similar barriers are likely to exist if current CBAC sites were to be 
converted to vaccination centres. While vaccines delivered in community 
pharmacies would improve access for the total population, Māori and older 
people would again face disproportionate travel burdens. GP clinics appear to 
provide better access to the total population. However, more than one quarter of 
the approximately 30,000 people who live 30 or more minutes from a clinic are 
Māori. The results in Table 1 suggest that delivery through schools would provide 
vaccine access within 30 minutes to almost all of the population, and that this 
would be equitable. However, there are likely to be logistical challenges involved 
in delivering Covid-19 vaccines to the general public through all schools. 
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NZDep18 Total (%)

≥30min 

Stadium (%)

≥30min 

CBAC (%)

≥30min 

GP (%)

≥30min 

Pharmacy (%)

≥30min 

School (%)

Q1 902,997 19.2 152,562 13.6 158,448 15.9 1,326 4.2 36,795 8.5 204 8.4

Q2 915,894 19.5 198,297 17.6 198,885 20.0 6,021 19.1 75,699 17.5 231 9.6

Q3 931,227 19.8 245,838 21.9 215,151 21.6 10,023 31.8 97,950 22.7 1,083 44.8

Q4 956,478 20.4 261,441 23.3 236,622 23.8 6,777 21.5 107,133 24.8 483 20.0

Q5 992,595 21.1 265,809 23.6 184,752 18.6 7,407 23.5 114,795 26.6 417 17.2

Who could miss out? 

Population ≥30mins from a delivery site – by NZDep2018

3

This next table shows the socioeconomic composition of areas that are 30 or 
more minutes travel time from each of the five types of potential vaccine delivery 
site. The results in Table 2 suggest that each of the scenarios examined in this 
research has the potential to disproportionately burden communities living in 
areas with high socioeconomic deprivation. However, of the people affected by 
travel burdens under scenarios of vaccine delivery via GP clinics or community 
pharmacies more than half live in areas of high socioeconomic deprivation, while 
less than 10 per cent live in the wealthiest areas of the country.
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Limitations
Assumptions about where such sites could be located

Unable to map distribution of people w underlying conditions

Quality of 2018 census - ethnicity variable rated as ‘moderate’19

Under 16 year olds were included in analysis
Non-spatial barriers were not included 

Non spatial barriers 
- Will need to provide clear, culturally sae and effective info and support to reduce 

vaccine hesitancy
- Need to gain trust of communities have been impacted by racism, negative 

healthcare experiences, and inequitably designed and delivered services
- System to register for, access and receive a vaccine needs to be simple and safe 

14



Key points

A large proportion of the population 
could face geographic barriers

A disproportionate impact on access 
for Māori, older communities, areas 
of high socioeconomic deprivation

Outreach services beyond current 
distribution of services needed to 
achieve equitable vaccine delivery 

Outreach services that go beyond current distribution of health services needed
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Key points

Need to proactively plan for equity 

Social justice approach prioritised 

Must meet Te Tiriti obligations

Vaccine roll out closely monitored
• High quality data on vaccination rates (by key 

sociodemographic indicators)
• Suitable geographic scale 
• Allow examination both within and across regions 

Need to proactively plan of equitable provision of vaccine and Geospatial analysis can 
play an important role 

A social justice approach to achieving vaccine equity and protecting the health of 
vulnerable populations needs to be prioritised - Different scenarios can reduce or 
increase barriers to equitable access

Rather than top-down decision making, around how when and where vaccines will be 
delivered, the Government must meet Te Tiriti o Waitangi obligations, including 
governance and decision making, work in partnership with Maori, and engage effectively 
with other communities. This should happen anyway, but especially given what we was 
in the first 2020 lockdown where high rates of influenza vaccination were achieved for 
Maori in several DHB regions and were attributed to an approach led by Maori and iwi 
organisations. 

Vaccine roll out should be closely governed and monitored, with high quality data on 
vaccination rates (by key sociodemographic indicators) collected at a suitable geographic 
scale to allow an examination of any variations in coverage rates both within and across 
regions. 
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Achieving equity

If equitable vaccine delivery can be achieved, then 
the approaches that facilitated it should be used to 
ensure that all health services are delivered 
equitably. 

While protecting the population from Covid-19 is 
clearly an urgent and essential goal, the persistent 
health inequities within Aotearoa New Zealand need 
to be addressed with the same urgency. 

If equitable vaccine delivery can be achieved, then the approaches that 
facilitated it should be used to ensure that all health services are delivered 
equitably. 
While protecting the population from Covid-19 is clearly an urgent and essential 
goal, the persistent health inequities within Aotearoa New Zealand need to be 
addressed with the same urgency. 
If a vaccine can be delivered equitably and universally, with the entire population 
able to access it, then so should all health services. 
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Non-spatial barriers 
matter
Clear, culturally safe, and effective information & 
support 
Communities who have been impacted by racism, 
negative previous healthcare experiences, and 
inequitably designed and delivered health services
Government must meet te Tiriti o Waitangi 
obligations (including for governance and 
decision-making), work in partnership with Māori, 
and engage effectively with other communities on 
decision making about how, when, and where 
Covid-19 vaccines will be delivered

Clear, culturally safe, and effective information and support is essential to reduce 
vaccine hesitancy

Health system will need to gain the trust of communities who have been 
impacted by racism, negative previous healthcare experiences, and inequitably 
designed and delivered health services

Rather than top-down decision making around how, when, and where Covid-19 
vaccines will be delivered, the Government must meet te Tiriti o Waitangi 
obligations (including for governance and decision-making), work in partnership 
with Māori, and engage effectively with other communities
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