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Otago Wellington photo

Previous experience with ‘pandemics’  
• HIV/AIDS  1987-91 - NEP
• SARS 2003 (minimal impact in NZ)
• Pandemic influenza (H1N1) 2009
• COVID-19 2020  ‘white knuckle ride’
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Strategic choices for Covid-19 response
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Strategic choices for 
Covid-19 response

Source:  The Visual Capitalist: 
https://www.visualcapitalist.com/history-
of-pandemics-deadliest/



Pandemic Response 
Choices

Control: Reduce 
incidence/prevalence  
eg Most serious IDs

Mitigate: Avoid 
overwhelming health 

services eg    
pandemic influenza

Suppress: Reduce to 
low level to minimise 

health effects             
eg HIV/AIDS

Eliminate:  Reduce to 
zero in country or 
region eg Measles

Eradicate: Reduce to 
zero at global level     

eg Smallpox

Source: Kvalsvig & Baker, J Royal Soc NZ, 2021

No public health 
strategy:                     

eg Most minor IDs

Strategic choices for Covid-19 response



Source:  Baker et al. BMJ 2020;371:bmj.m4907

Strategic choices for Covid-19 response



The Elimination Strategy

Effectively adopted by NZ Gov on 23 March with 
decision to pursue rapid lockdown with ~100 
COVID-19 cases, no deaths 

Source: Baker et al. NZ Med J, 3 April 2020
First published Covid-19 elimination 
strategy



The Elimination Strategy

1. Exclusion of cases

• Keep it out – Border Management

2. Case and outbreak management 

• Stamp it out – Testing, contact tracing, isolation/quarantine

3. Preventing community transmission

• Hygiene measures, masks

• Physical distancing & travel restrictions

• Vaccination

4. Social safety net

• Wage subsidy scheme & many other forms of support 

Source: Baker et al 2020, NZ Med J; Baker et al 2020 Med J Australia



Elimination: Border Management

Source: Stats NZ https://www.stats.govt.nz/indicators/international-travel-provisional#download-data



Swabbing for COVID-19, Wellington, May 2020

Source: MoH website.  

Elimination: Testing & Contact Tracing



Intervention: Hygiene measures

Traditional infectious disease hygiene:

• Stay at home if sick

• Wash your hands

• Cough & sneeze into tissue/elbow

COVID-19 transmission:

• Asymptomatic/Presymptomatic source

• Respiratory droplets and aerosols

↓

• Masks (Mass Masking = source control &  
personal protection), plus

• Improved ventilation/filtration

Te Papa Face Mask



Elimination: Physical distancing (lockdown)

Source: NZ 
Government   



NZ= 96

Elimination: Physical distancing (lockdown)

US=75
Sweden=69

Source: Oxford Stringency Index, Our World in Data  



Impact of Elimination 
Strategy

Rapid decline & end of 
community transmission of 
COVID-19

Source: Baker, Wilson, Anglemyer. NEJM e56 DOI: 
202010.1056/NEJMc2025203, 20 August 2020



Impact of elimination strategy

NZ Lives saved 
by elimination
~7,000
(based on 
Sweden 
mortality = 
0.14%)

Av 16 YLL per 
death 
Source: Sci 
Rep 2021; 11, 
3504
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Impact of elimination strategy
Effects on Excess Winter Mortality

Source: Telfar Barnard et al.  Under-review Dec 2020

NZ Lives 
saved by 
reduced 
EWM
~1,500



Impact of elimination strategy: Economy

Region

Cumulative mortality 

rate (per million)

GDP change in 2020 

(%), (IMF  Projection)

UK 838 -9.8

USA 812 -4.3

Mean Europe +North America (n=16) 618 -7.5

Median Europe +North America (n=16) 606 -7.2

China 3.0 1.9

Taiwan 0.3 0.0

Australia 35.0 -4.2

New Zealand 5.0 -6.1

Mean Asia + Australasia (n=4) 11.0 -2.1

Median Asia + Australasia (n=4) 4.0 -2.1

Source:  Baker et al. BMJ 2020;371:bmj.m4907



Progression of the pandemic

Resurgences caused by actions of Governments & virus evolution

Source: Daily COVID-19 Cases & Deaths, Our World in data, Johns Hopkins University



Progression of the pandemic: Pacific cases



Progression of the pandemic: Pacific cases



Progression of the pandemic: Pacific cases

NB.  Other countries with no reported cases: Kiribati, Tonga, Palau, Tuvalu, American Samoa, 
Nauru, Cook Is, Niue, Tokelau, Pitcairn



Vaccines

• Multiple vaccines 
developed & in clinical trials

• Safe and effective at 
preventing serious disease 
& death, eg Pfizer/BioNTech 
vaccine

• Uncertainties: Duration of 
immunity, Interrupting 
transmission, Coverage of 
virus variants, Effectiveness 
in different age groups

Oxford / 
AstraZeneca

Novavax, USA

Janssen 
Pharmaceutics

Pfizer/ 
BioNTech 



Vaccines



Source: JAMA. 2020;324(20):2095-2096. doi:10.1001/jama.2020.20892

Vaccines



Vaccines



Vaccines



Borders
Elimination is sustainable with 
tight border management, 
ongoing surveillance, and 
outbreak management

NZ Border failures – 13+

1. Auckland August Community cluster – 179 cases (incl. 3 deaths)

2. Auckland MIQ facility maintenance worker Aug) – 1 case

3. Auckland MIQ facility nurse infected (Sept) – 1 case

4. Christchurch MIQ facility cluster (Sept) – 6 cases

5. Auckland Marine employee cluster (Oct) – 3 cases

6. Christchurch MIQ facility nurse #1 (Nov) – 2 cases

7. Christchurch MIQ facility nurse #2 (Nov) – 1 case

8. Auckland MIQ armed forces cluster (Nov) – 5 cases (incl. Case D + E)

9. Auckland MIQ Pullman case (Jan) – 1 case

10. Auckland MIQ Pullman cases (Jan) – 3 cases

11. Auckland Valentines day Community cluster (Feb) – 15 cases

12. Auckland Aircrew (Feb) – 1 case

13. Auckland MIQ (March) – 3 casesNZ Epidemic curve of Covid-19 cases



Borders 

Risk management – Integrated approach across travel stages: 

• Pre-departure – 1-2 weeks – Travel restrictions/suspensions, Pre-travel 
quarantine & Testing

↓

• During flight & transit – 0.5-2 days – Consistent PPE, Physical distancing, 
Precautions at transit points (eg for smokers)

↓

• During quarantine – 2 weeks – Multiple MIQ processes, Specialised (non-
hotel) facilities, Cohorting

↓

• Post quarantine – 1 week – Self-quarantine, Testing, Tracing App



Borders 

Risk management – Pre-departure – Most important stage:

Move from ‘one size fits all’ to risk-based approach eg ‘traffic lights’ 
depending on pandemic intensity in source country

• Green zone – Elimination jurisdictions eg Australia, Pacific Is, Taiwan

• Quarantine-free travel with precautions

• Amber zone – Well controlled eg Singapore, China, Hong Kong

• Current border quarantine and testing

• Red zone – Poorly controlled eg India, South America

• Additional risk reduction measures (eg additional quarantine 
period + testing) or suspension of travel

Source: Wilson & Baker, The Conversation 4 Nov 2020



Strategic choices for future Covid-19 management

Pandemic Future 
Scenarios

Control: Endemic 
infection

1. Suppression: 
Targeted vaccination 
to Protect vulnerable 
+/- Reduce circulation  
eg Seasonal influenza

2. Progressive 
Elimination:  

Reduce to zero in 
country or region 

eg Measles

3. Global Eradication: 
Reduce to zero at 

global level 
eg SARS

Source:  Baker et al. BMJ 2020;371:bmj.m4907



Implications for tackling future pandemics and other public health 

challenges: 

1. Improving evidence-informed decision-making (incl. crises)

2. Adapting responses to future threats (‘all hazards’)

3. Building  effective public health infrastructure

4. Supporting effective global health institutions

5. Seizing public health opportunities provided by the Covid-19 reset

Key lessons for the future



Key lessons for the future
Effective Science + Good Political Leadership

= Evidence-Informed Decision Making



Relatively low transmissibility Relatively high transmissibility

Relatively 
high case 
fatality risk

• Middle East Respiratory 
Syndrome (MERS)

• Ebola virus disease (EVD)

• Severe Acute Respiratory 
Syndrome (SARS)

• Avian Influenza A(H5N1)

• Severe non‐seasonal influenza*

• Smallpox

• Emerging Disease X (e.g. emerging 
zoonotic disease)

• Novel synthetic Disease X (e.g. a 
bioweapon)

Relatively 
low case 
fatality risk

• Influenza A(H1N1) – 2009 
pandemic

• Poliomyelitis

• Chickenpox

• Measles

Key lessons for the future
All hazards approach to other pandemics

Source: Boyd, Baker, Wilson. Aust N Z J Public Health. 2020 Apr; 44(2): 89–91.

*Approaching the severity potential of the 1918 influenza pandemic



Key lessons for the future
All hazards approach to other threats

• Opportunity for broad reset and 
increased focus on managing 
major global health threats 

• Most NZers want a green 
recovery*

• More equitable society also 
assists with collective action 
against future threats

*Source: Massey Uni Survey, August 2020. 7/10 NZers 
want a green recovery. 



Summary

1. Elimination strategy appears an optimal response for new 
emerging infectious diseases like Covid-19

2. Elimination can be achieved and sustained with public health 
measures (incl. border management), vaccines, or both

3. Tight border management will be needed until high vaccine 
coverage achieved, and some public health measures will 
probably be required in medium-long term

4. Covid-19 response is an opportunity to build essential 
national regional, and global public health infrastructure 

*Source: Baker et al. BMJ 2020;371:bmj.m4907
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