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NOTE
Although this report was correct at the time of writing, the information it presents may no
longer be current because of continuing evolution of the COVID-19 pandemic and our
understanding of it.
Unless otherwise indicated, peer review and full consultation with relevant agencies was not
always possible in the timeframe available for producing this report.
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Abstract
In this Report we detail a comprehensive set of reasons for national-level border controls in
the face of an emerging pandemic. In the context of the current situation with Covid-19 and
New Zealand (NZ), we detail two main options for NZ policy-makers to consider:


Option 1: Continue with existing border controls but adapt these to all countries with
evidence of uncontrolled spread of Covid-19, along with preparing for a full set of major
control measures (listed in the Appendix).



Option 2: Switch from travel restrictions to expanding self-quarantine in NZ for relevant
incoming travellers, along with preparing for a full set of major control measures (listed
in the Appendix).

For both options the period before any uncontrolled disease spread within NZ is a
critical time to maximise system preparedness. Selection of the best of these two options
for New Zealand as a whole should not be a health sector decision alone. It should require a
full societal perspective (eg, as held by the Prime Minister and Cabinet – potentially with
input from all Ministers). Nevertheless, from a public health perspective Option 1 seems
preferable given the potential benefits of maximising efforts on the “keep it out” phase of
pandemic planning and reducing demand for the “stamp it out” and “manage it” phases.

Purpose of this Report
1. Review the public health rationale for border control measures and their duration –
Multiple reasons are given for excluding pandemic diseases at borders. In general, the
rationale for these measures decreases after a period of time.
2. Consider options for border control measures – Assuming the rationale for border controls
is accepted, at least for a period, then it is important to choose the mix of methods that are
most effective and cost-effective from both a health and societal perspective.
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Background
As part of a precautionary approach to preventing and delaying the arrival of Covid-19, the
NZ Government has imposed travel restrictions for people travelling from China (with
special provisions for NZ citizens). The logic for this move comes from the well-established
knowledge that air travel can facilitate pandemic spread (see this systematic review on the
spread influenza to new areas1). Another systematic review in the Bulletin of the World
Health Organization concluded that “Extensive travel restrictions may delay the
dissemination of influenza but cannot prevent it.”2 The most recent review identified stated
that: “Some studies reported that travel restrictions could delay the start of local transmission
and slow international spread, and one study indicated that small Pacific islands were able to
prevent importation of pandemic influenza during 1918–19 through complete border
closure.”3 While the WHO generally advises against travel restrictions, NZ has technically
met its International Health Regulations (IHR) obligations by providing a rationale to WHO
within the requisite timeframe. Furthermore, WHO advice on travel restrictions is very
general and does not address the needs of islands or consider very severe pandemics.
It is difficult to estimate the impact of such travel restrictions on reducing the risk of Covid19 arrival in a country. Nevertheless, the introduction of Covid-19 seems likely to have been
prevented (or at least slowed) in a number of countries, presumably via a mix of border
control measures, and contact tracing and case isolation/quarantine measures. For example, of
76 countries outside China reporting cases on 4 March to WHO,4 only 9 had 100+ cumulative
cases in total. However, it is still plausible that there is unreported silent transmission
occurring in some of these countries, owing to the high proportion of cases who have mild
illness (at 81% of symptomatic cases as per Chinese data5).
Past modelling work for NZ is only of limited guidance to the travel restriction issue, as it
relates to full border closure and what is probably a more severe pandemic, ie, the 1918
influenza pandemic.6
Method
Development of options was based on the authors’ general knowledge of pandemic control
(based on their research into the 1918 influenza pandemic, SARS, and the 2009 influenza
pandemic). They have also had involvement with the WHO in International Health
Regulations (IHR) work (MB) and have been in WHO meetings to discuss the role of border
controls and the IHR (NW in 2019). Nevertheless, a rapid literature search for systematic
reviews around pandemic control was conducted (using PubMed on 27 February 2020). Peer
review of this work came from Ministry of Health colleagues – with subsequent amendments.
Part A. Rationale for border control measures
It is important to assess, and keep reviewing, the rationale for border controls. The following
table lists a series of reasons for establishing and sustaining border control measures. In
general, the rationale for these measures decreases over time (eg, if epidemic spread is
curtailed as per SARS, if improved treatments/vaccines become available, or if the costs of
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border controls become unsustainably high).
Table 1: Rationale for the benefits of border control interventions when a country faces
an emerging pandemic threat
Rationale by pandemic phase (and ranked
in overall importance within each phase –
Notes
authors’ judgement)
Mainly during the “keep it out” and “stamp it out” phases
1) Opportunity to better understand the
Depends on high quality studies from areas with active
nature of the pandemic and its health transmission and local modelling studies to assess its
impact to assess a proportionate
expected impact
response. This particularly applies to
novel agents where key
characteristics are unknown (far
more rapid decisions will be possible
for well characterised infectious
agents)
2) Opportunity to decide whether a
Depends on key characteristics of the infectious agent,
combination of border controls may
notably its transmissibility. On occasions the disease
be sufficient to entirely exclude a
might even be eradicated prior to spread to most
pandemic from a country or region
countries (eg, SARS). More recently border controls
protected some Pacific Island jurisdictions from the
2009 influenza pandemic.7
3) Opportunity to push the period of
Depends on time of arrival of pandemic and
maximum transmission into a season seasonality of respiratory pathogen transmission in
with less respiratory pathogen
specific countries
transmission (eg, summer period in
temperate countries like NZ)
4) Opportunity to improve organisation
Depends on fine-tuning and rolling out of suitable
of healthcare services to maximise
measures to ensure optimal organisation of healthcare
effectiveness and ensure infection
services to maximise effectiveness and ensure
control
infection control. See Appendix.
5) Opportunity to build trust with health
Depends on developing and delivering suitable
authorities and better prepare the
messaging. See Appendix.
population psychologically, including
for severe outcomes and potentially
for difficult rationing decisions
6) Opportunity for development,
Depends on speed of vaccine development, trials,
production, and distribution of
production and distribution. This benefit appears to
vaccine
have been realised in some small Pacific Island
jurisdictions after they keep out the 2009 influenza
pandemic and could then vaccinate their populations
when the new vaccine became available.7
7) Opportunity for evolutionary
In general novel agents tend to evolve towards being
processes to reduce severity of a
more transmissible and less severe (with some
novel infectious agent
evidence for the latter with the 1918-1919 influenza
pandemic virus strain as per its reduced impact on
Australia in 1919).
Mainly during the “manage it” phase (but potentially some relevance to earlier phases)
1) Opportunity to reduce the intensity of Depends on pandemic characteristics. May still be
the pandemic with preventive
useful to reduce intensity of pandemic from further
measures (eg, around hygiene,
importing of cases well after it has become
social distancing, protective
established, particularly if the pandemic is more
sequestration etc) (in situations
intense outside the country of concern and has
where intensive border control is no
relatively low transmissibility. For some smaller islands
longer possible)
and isolated regions within a country there may still be
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Rationale by pandemic phase (and ranked
in overall importance within each phase –
authors’ judgement)

2) Opportunity to improve case
management, notably therapeutics
and intensive care

Notes
time to protect vulnerable populations, and optimise
effectiveness of treatment, and ideally develop options
around innovative approaches (eg, protective
sequestration). See Appendix.
Depends on rapid international observational studies
and clinical trials. Some existing medicines can
potentially be re-purposed, but usually the
development times are quite long and so will typically
not be realised until well after the “keep it out” phase.

When considering the 9 rationales in the above table, with regard to Covid-19:
 All of these rationales seem likely to apply. Some of them particularly apply to island
nations like NZ, which do not have potentially “leaky” land borders and which have well
developed border controls.
 As per early March 2020, Rationale 1 is now partly achieved – though there is still
considerable uncertainty around transmissibility and severity (eg, the reproduction
number and the case fatality ratio).
 It seems unlikely that Covid-19 can be entirely excluded from NZ in the long term
(Rationale 2), but it is conceivable that border controls in combination with warmer
summer/autumn weather conditions may be sufficient to prevent sustained transmission
for a period of time. Indeed, Rationale 3 is relevant to Covid-19 given the evidence that
other coronavirus infections peak in winter.8
 Rationales 4 and 5 are underway in NZ.
 Rationale 6 on vaccine development is underway internationally and the last listed
rationale (on case management) is also underway internationally, and NZ-based clinicians
are very well integrated with these efforts.
 It is important to identify opportunities that will disappear once sustained Covid-19
transmission becomes established in NZ (see Appendix).
 This pre-arrival time window should be used as effectively as possible to implement
all components of NZ’s pandemic plan, including using international experience to
shape local interventions (eg, understanding whether those who have recovered from
infection are immune and can therefore take an active role in patient care without fear of
reinfection).
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Part B. Two major options around border control measures
This section details two potential options relating to border controls in the current “keep it
out” phase of NZ’s pandemic plan.
Option 1: Continue with existing border controls but adapt these to all countries with
evidence of uncontrolled spread of Covid-19, along with preparing for a full set of major
control measures (listed in the Appendix).
This option could involve maintaining current border controls but also adapting them to apply
to all those countries where there is evidence suggesting likely uncontrolled spread. A simple
and highly transparent and operational definition of “likely uncontrolled spread” in a country
could be adopted. For example, over 50 new laboratory-confirmed cases in any day in the last
4 weeks or if a country currently has over a set number of cumulative cases (eg, 200 cases). It
is possible that a more elaborate multi-criteria decision analysis approach (with weighting of
variables) might be more valid that this approach. But it would require more expert staff time
and not be as transparent. Furthermore, an elaborate approach seems to be of marginal value
when there are likely to be data quality issues with some countries (eg, due to limited health
system capacity).
This option also involves preparing for the control measures detailed in the Appendix. The
advantages of this approach are:
 As per the list of rationales in Table 1.
 It is one way to enhance the protection of Pacific Island jurisdictions that have strong air
links with NZ (eg, all flights into Niue are only from NZ; please see a separate Report we
are providing to the NZ Ministry of Health on this topic).
 At present, while Australia takes broadly the same approach as NZ, there is policy
coherence across Australasia, which has some advantages.
Downsides of this option are the following:
 Travel restrictions would continue to place economic burdens on the travel/tourism
sector, the business sector involved in work-related meetings, and the educational sector
(particularly Chinese students wishing to study in NZ). These are real and important
burdens, though they are hard to define quantitatively as tourism from countries like
China will have declined for other reasons (eg, the Chinese Government banning tour
groups leaving China).

Option 2: Switch from travel restrictions to expanding self-quarantine in NZ for
relevant incoming travellers and preparing for a full set of major control measures
(listed in the Appendix).
This option could see an end to current travel restrictions but with an expansion of selfquarantine in NZ for incoming travellers from countries where uncontrolled spread was
deemed to occur. It would also involve preparing for a full set of major control measures as
listed in the Appendix.
The advantages of this approach are probably:
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The immediate harm to the NZ economy might be somewhat reduced (ie, for the tourism,
business travel and educational sectors which involve overseas students). But this benefit
might be constrained if international travel continues to decline globally in coming
months due to concerns around Covid-19.
The policy might be simpler than having to potentially keep adding travel restrictions to
countries deemed to have “uncontrolled spread”.

The disadvantages of this approach are probably:
 The short and longer term health benefits potentially arising from the list of rationales in
Table 1 may not be realised.
 It would place additional demands on the health system (ie, potentially supporting larger
numbers of incoming travellers in home quarantine).
Discussion
Selection of the best of these two options for New Zealand as a whole, should not be entirely
a health sector decision. It should require a full societal perspective (eg, as held by the Prime
Minister and Cabinet – potentially with input from all Ministers). There is a potential case for
involving all the key leaders of all political parties so that there is multi-party support for the
final decision. This is an approach NZ has previously taken with war-time cross-party
Cabinets (eg, in the First World War). Indeed, this approach may be particularly important for
NZ since 2020 is an election year and the need to avoid partisan point-scoring is particularly
high.
Nevertheless, from a public health perspective Option 1 is preferable given the potential
benefits listed in Table 1 and the potentially severe health impacts of Covid-19 in NZ (see our
Covid-19 Modelling Report provided to the Ministry of Health on 5 March 2020).
Appendix: List of a possible “top five” major preparatory actions for reducing Covid-19
health impacts (that can be prepared for in a pre-arrival period)
The list below is based on broad public health principles and should be considered
speculative with regard to Covid-19 given continued uncertainty around its epidemiological
parameters. This list assumes that a vaccine will not be available for use in NZ for at least six
months and so this aspect is not considered further.
1. Prepare for internal travel restrictions and social distancing interventions. The
effectiveness of these measures against Covid-19 is still uncertain but some research from
China is suggestive of benefit.9 In particular: “Among individual control measures
investigated, the most effective were suspending intra-city public transport, and closing
entertainment venues and banning public gatherings.” The recent WHO-China Report
also provides indications of markedly successful pandemic control in China,10 but it is an
open question around the generalisability of these approaches to democratic countries.11
Historically there is some evidence for the effectiveness of these interventions from the
1918 pandemic.12 13 In particular, internal travel restrictions were effective in 1918 in
Iceland.14 A systematic review provides some evidence for workplace social distancing
interventions – at least for influenza.15 Another review reported that: “Voluntary isolation
at home might be a more feasible social distancing measure, and pandemic plans should
7

consider how to facilitate this measure. More drastic social distancing measures might be
reserved for severe pandemics.”16
2. Prepare for protective sequestration at the community and institution levels to protect
the most vulnerable population groups (eg, those with severe chronic conditions and the
elderly). This approach worked in some settings for the 1918 pandemic.17 (See also a
forthcoming Report that we plan to provide to the Ministry of Health on such novel
interventions).
3. Prepare to maximise personal hygiene behaviours eg, via mass media and social media
based campaigns around hand hygiene and respiratory hygiene. There is Cochrane
Systematic Review evidence for hand hygiene preventing the spread of respiratory
viruses.18 There is also plenty of NZ evidence around large gaps in hand hygiene,19 20
respiratory hygiene,21 and soap provision in toilets.22 23
4. Prepare campaigns to encourage self-isolation and home care of those with likely
Covid-19 symptoms (especially for those not needing hospitalisation). There is some
evidence for such home support in reducing the impact of the 1918 pandemic in some NZ
settings24 and it may have been a factor in differential mortality between cities, large
towns and small towns in NZ in 1918.25
5. Prepare to optimise health care services to ensure effectiveness in saving the maximal
number of lives (eg, deferring elective surgery, effectively applying triage, enhancing
infection control etc).
These type of interventions (specifically combining: case isolation, quarantine, personal
hygiene measures, social distancing and travel restrictions) have been reported to work better
in combination than when used individually (according to one systematic review26).
All of these interventions have some costs, ranging from reducing individual freedoms, to
government expenditure on campaigns and the costs of enforcement (eg, by police and
military assisting with any internal travel restrictions). Policy-makers should also consider the
ethical dimensions of all pandemic controls,27 and also the literature on the cost-effectiveness
and resourcing implications of pandemic control/respiratory virus control measures (eg, as
per these two systematic reviews:28 29). For example, for “mild” pandemics (as per the 2009
H1N1 pandemic) one of these systematic reviews states that school closures and social
distancing may not qualify as efficient measures (when using a willingness-to-pay threshold
of $45,000 per disability-adjusted life-year).28 But it does note that such interventions “may
become cost-effective for severe crises”. The other noted that the relatively low cost of
personal protective equipment and its increased usage during epidemics and pandemics, can
make its provision “economically attractive”.29
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