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Deficient handwashing
amenities in public
toilets in the time of the
COVID-19 pandemic:
a multi-regional survey
Nick Wilson, George Thomson
ABSTRACT
AIMS: To identify the extent of the provision of handwashing amenities in public toilets at the time of the
COVID-19 pandemic, and also to make comparisons with a related pre-pandemic survey.
METHODS: We collected data from 400 toilet facilities that were open to the public: all those in three
contiguous city council territories (228) and a further convenience sample of 172 around other parts of New
Zealand. Comparisons were made with the data on the same facilities included in a 2012/2013 survey.
RESULTS: Of the toilets in this survey, 2.5% had no water for handwashing and 14.8% had no soap. There
was COVID-19-related health messaging signage in 19.5% of toilets, with posters of the COVID-19 QR code
used for contact tracing in 12.3%, and generic handwashing signage in 1.8%. The handwashing water had
‘no-touch’ activation at 28.0% of toilets, and 18.5% of toilets had no-touch bowl flushing. Toilet bowl lids
were not present at 32.8%, and 2.3% of toilets had damage that would impair their functionality (eg, broken
toilet seats). This new survey found significantly increased provision of soap (risk ratio = 1.47; 95%CI: 1.25
to 1.72), but no increased provision of water, at the 128 sites that had also been examined in the previous
survey.
CONCLUSIONS: Although handwashing is probably a much less critical COVID-19 control intervention
than reducing aerosol transmission, it should still be strongly supported. Yet this survey found multiple
deficiencies with handwashing amenities at public toilets and only modest improvements since a previous
survey.

T

he COVID-19 pandemic has focused
international attention on non-pharmaceutical interventions to reduce
pandemic spread prior to vaccination rollout. These interventions include hygiene
practices such as appropriate handwashing,
which is an evidence-based measure for
preventing respiratory virus transmission.1
More specifically, the World Health Organization (WHO) has issued guidance on
COVID-19 and hygiene/sanitation,2 which
covers the need for handwashing amenities
with water and soap.
The COVID-19 pandemic virus (SARSCoV-2) appears to survive much longer on
human skin than influenza A virus.3 Expert
commentary has recommended hand-

washing for COVID-19 control, even though
the current evidence indicates that the role
of contaminated surfaces in transmission
is likely to be small4 when compared to the
inhalation route of transmission. In public
toilets, which are often unheated and where
the surfaces are generally impermeable,
cooler temperatures and surfaces more
retentive to coronavirus may increase the
role of contaminated surfaces in transmission compared to other living and
working situations.5,6
Improved hygiene is also beneficial for
reducing the spread of other respiratory
viruses such as seasonal influenza and
norovirus infection. For example, one
review identified six studies that implicated
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bathroom surfaces as primary sources of
human norovirus infection.7
WHO also recommends having separate
toilets “for people with suspected or
confirmed SARS-CoV-2 infection” and that
“the toilet should be flushed with the lid
down to prevent droplet splatter and aerosol
clouds.”8 The latter recommendation is
supported by data from a COVID-19 quarantine room study, which found that “the
inner walls of toilet bowl and sewer inlet
were the most contaminated sites with the
highest viral loads.”8 Another such study
reported that “there was extensive environmental contamination by 1 SARS-CoV-2
patient,” with toilet bowl and sink samples
being positive for viral RNA.9 A study
using genomic sequencing also implicated
exposure to sewage as a risk factor for SARSCoV-2 infection.10 There has also been one
study indicating circumstantial evidence of
faecal aerosol transmission of COVID-19 via
an apartment drainage system,11 similar to
an outbreak from faecal aerosols of SARSCoV-1 in 2003.12
In New Zealand, there was community
spread of the pandemic virus (SARS-CoV-2) on
a number of occasions during the 2020 year,
but elimination was successfully achieved
and re-achieved after a series of border
control failures.13,14 These successes arose
largely from a combination of tight border
controls (quarantine and isolation), a strict
lockdown and widespread testing/contact
tracing. Actions related to hygiene included:
•

mass media messages relating to
handwashing, cough etiquette, staying
home when sick and mask use.

•

actions by organisations to install
hand sanitisers and posters with
hygiene messaging in workplaces and
various public places

•

public toilets were all closed at the
highest lockdown level

•

actions by some local government
agencies to increase soap availability
in the public toilets they maintain (eg,
Napier City Council15) and to include
posters with hygiene messaging in
these facilities.

Given the latter point on public toilets,
the aim of this study was to identify the
provision of water and soap for handwashing (along with related health

messaging) in New Zealand public toilets
at the time of the COVID-19 pandemic. We
also aimed to report on other toilet features
relevant to hygiene and COVID-19 transmission, and to make comparisons with
a pre-pandemic survey16 that included a
sample of the same facilities.
By way of context, New Zealand has previously reported shortages of public toilets,
especially in areas with high numbers of
international tourists.17,18 Previous research
has also shown deficiencies with public
toilets in the country, in terms of lacking
handwashing water (4%) and soap (39%).16,19
Another study of toilets in one New Zealand
city (mainly at cafés and public facilities)
found that some had no handwashing
facilities (2%) and no soap (13%).20 Within
this sample, the lack of soap was highest
in the public toilets, at 38%. Another study
of primary school toilets also reported that
only 28% had facilities meeting the relevant
code of practice (eg, there was a lack of hot
water, lack of drying facilities and lack of
soap).21 Inadequate hand hygiene has also
been recorded, with public toilet users in
New Zealand sometimes not washing hands
(13%) or using soap (28%).22
In New Zealand there are a range of public
toilet types. These include both unisex and/
or single-sex facilities (male and/or female).
Unisex facilities contain a toilet bowl and
usually handwashing amenities, and less
frequently a urinal. Single-sex toilet facilities
can contain separate cubicles (with toilet
bowls, and sometimes with their own handwashing amenities) and, typically, common
handwashing amenities. Male toilet facilities
usually include urinals.

Definitions

Methods

A ‘toilet facility’ was the sampling unit in
this study. We defined this as where there
was an opening door from the outside
world to a discrete toilet area (ie, a ‘male
toilet’, a ‘female toilet’, a ‘unisex toilet’ or a
‘urinal-only toilet’). In some situations there
could be multiple toilet facilities that make
up a ‘toilet complex’. A ‘toilet complex’ was
defined as where there was at least one
toilet facility or multiple facilities, either in
the same connected structure or within five
metres of each other (eg, a male toilet and a
female toilet, or two or more unisex toilets).
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A ‘toilet cubicle’ was defined as the enclosed
area with a toilet bowl and a lockable door.

Survey sampling

We attempted to include all the public toilet
facilities in three contiguous cities (the ‘three
council area survey’) with a combined population of 389,000 (Wellington City, Hutt City
and Porirua City). We conducted additional
convenience sampling in cities and rural
areas, based on author travel plans for other
reasons around New Zealand from 18 July
2020 to 2 January 2021. This sampling was
for only toilets that could be accessed within
those plans and was not of all toilets in any
convenience sample local authority area. We
expanded the sample to a total of 400 toilets,
which we estimated would be at least 10% of
the facilities nationwide. But we also aimed
to replicate a previous survey of amenities
in public toilets in the lower North Island in
2012/2013.16 The public toilets were located by:
•

using online city council maps of
public toilets, for the three council
area survey23–25

•

using Google Maps to locate a city/
town/district, and then searching for
‘public toilets’ in the map

•

using the smartphone app version of
CamperMate26

•

watching for roadside public toilet
signs when travelling by car.

Requirements for touching (or not touching)
taps/buttons/levers that activated tap water
and flushed the toilet were noted. The
presence of lids for toilet bowls was documented, given concerns around potential
virus dispersion when flushing when the lid
is not down (see the introduction).

Analysis

We compared the results of the three
council area survey with the supplementary
convenience sample. Comparisons were
also made with the exact same facilities
involved in the previous survey conducted
in 2012/2013 (albeit excluding the 14.7%
(22/150) that were not readily accessible or
that had subsequently been closed down).
Statistical analysis used OpenEpi (v 3.01) and
Mid-P exact values were calculated (2-tailed).

National denominator estimation

To provide context for our survey, we
estimated the total number of public
toilet complexes in New Zealand using the
following steps:

The sample excluded temporary toilets,
portable toilets and public toilets that
were not directly open to the outside (ie,
which were inside of other buildings, such
as shopping complexes, council-owned
buildings (eg, libraries) and railway or ferry
buildings, some of which were signed as for
‘patrons only’). Where toilet facilities were
closed or were being cleaned, we attempted
repeat visits where this was convenient.

Data collection

At each toilet complex, we surveyed all the
male and unisex toilet facilities. Data were
collected on the availability of water and
soap for handwashing either in the toilet
cubicles or toilet facility. ‘Soap’ included
liquid, foam and cake forms, and we aimed
to separately identify alternatives (eg, alcohol
gel). Toilets with only empty soap containers
were counted as without soap. We also
photographed all health-related signage (eg,
relating to COVID-19 and handwashing).

•

For city-based local authorities,
we used as a basis the facilities we
surveyed in the three council area
survey (n=131 or 3.4 per 10,000
population).

•

For the other local authorities (LAs),
we used data from Google Maps in
three LAs in the Wairarapa region
(n=13 facilities) and scaled from our
estimate of the sensitivity of such
data on Google Maps from the three
council area survey (at 61.8% or
81/131, giving a scaling factor of 1.62).
This gave 21 complexes, or 4.3 per
10,000 population.

•

We then extrapolated the three council
area survey results to the 12 other city
LAs in New Zealand, and we extrapolated the Wairarapa results to the other
51 LAs that were council districts.

Results

Survey results for 2020/21

Data could not be collected at seven toilet
complexes in the three council area survey
that we intended to be complete, due to
closure for repairs and/or being padlocked
shut—the latter finding suggestive that these
locked toilet complexes were only opened
for specific sporting events.
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Our total survey comprised 400 toilet facilities at 242 toilet complexes. The distribution
of these 400 facilities spanned major urban
areas (49% of the sample), other urban
areas (40%) and small town and rural areas
(11%) (Table 1). Most of the city councils in
the country were included in the sampling
(62%), but only 26% of the district councils
were included. We estimated that the total
number of such toilet complexes nationwide
was around 1,104 in city councils and 760
in district councils (ie, around 1,864 in the
whole country, or 3.7 per 10,000 population).
So, our sample was estimated at 13.0% of
the estimated total (242/1,864), which was
greater than our target of a 10% sample.
Our estimate of the total number is slightly
higher than an OpenStreetMap estimate of
1,740 in 2016.27

toilet seats, Figure S3-1; broken toilet
rolls, Figure S3-2; destroyed liquid soap
dispensers, Figure S3-3).

Most of the sample of 400 toilet facilities
were from the survey of three contiguous
city councils (n=228), relative to the additional convenience sample (n=172). The
former group consisted of toilet facilities
that were all in the lower North Island, more
likely to be in major urban areas and more
likely to be unisex (vs male toilets) (Table 1).

From a qualitative perspective, we noted
that several COVID-19 signs in tourist areas
were in Chinese language (Supplementary
File 2, Figure S2-1), and a few handwashing
signs included te reo Māori (Supplementary
File 2, Figure S2-3). We also noted that some
automatic water and soap dispensers took
some time to activate and then dispensed
too little soap or too little water for a satisfactory handwash (ie, repeat activation was
required).

The proportion of all the 400 toilet facilities without water for handwashing was
2.5%, with this being higher in the convenience sample than the three council area
survey sample (5.2% vs 0.4%; risk ratio
(RR)=11.9; 95%CI=1.53 to 93.3; p=0.0030).
None of the toilets without running water
had any other methods of hand sanitation
(eg, alcohol gel) that could replace use of
soap with water. Absence of soap was 14.8%
overall, and this absence was also higher in
the convenience sample vs the three council
area survey sample (21.5% vs 9.6%; RR=2.23;
95%CI=1.37 to 3.64; p=0.0011). Most soap
was dispensed as a liquid or foam (Supplementary File 1, Figure S1-3), but at 6.0% of
toilets it was available in a cake/bar form. A
number of toilets had containers for liquid
soap that were empty (Table 1).
‘No-touch’ activation was available for
handwashing water at 28.0% of facilities,
for toilet bowl flushing at 18.5% and for
urinal flushing at 80.5%. Toilet bowl lids
were not present for 32.8% (many were
designed or built this way) (Supplementary
File 3, Figure S3-1), and 2.3% of toilets had
damage that would impair their functionality (eg, Supplementary File 3: broken

The majority of toilets had no health-related signage (72.8%). Out of those with
signage, some form of COVID-19-related
health messaging was the most common
type (19.5%), followed by the NZ COVID
Tracer App QR code used to facilitate contact
tracing (12.3%), generic handwashing
signage (1.8%) and then non-smoking
signage (1.3%) (see Supplementary File 2
for examples of these posters). Signs with
COVID-19 health messaging were more
common in the convenience sample than
in the three council area survey sample
(RR=1.81; 95%CI=1.21 to 2.71; p=0.0040).
There was no signage that promoted toilet
lid lowering prior to flushing.

Comparing survey results for
2020/21 with 2012/13

The comparison of the exact same toilet
facilities involved in the previous survey in
2012/13 is shown in Table 2. There was no
improvement in the availability of water
for handwashing, but soap availability
improved significantly from 59% to 86%
(RR=1.47; 95%CI: 1.25 to 1.72; p<0.0000001).

Discussion

Main findings

This survey found a deficient provision
of both soap (14.8% of toilet facilities
with none) and, to a lesser extent, water
(2.5% with none). These findings suggest
that although there has been a statistically significant improvement in soap
provision (but not water provision) in the
eight-year period since the previous survey,
the attempts by some local government
agencies to increase soap provision at the
time of the COVID-19 pandemic15 need to be
further augmented.
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Table 1: Full results for the 2020/2021 survey of public toilet facilities in New Zealand (n=400 surveyed), showing column percentages.

Characteristic

Attempted complete
sample of three city
LAs (n=228 unless indicated otherwise)

Additional convenience
sample (n=172 unless
indicated otherwise)

Total (n=400)

N

N

N

%

%

%

Comments

Type, location
Toilet complexes (ie, some with multiple
toilet facilities)

131

–

111

–

242

–

That is the average toilet complex had 1.7 separate toilet facilities (400/242) (median=1 facility; range: 1 to 6 facilities). All
but one complex had no user charges; and one complex had
an office with a supervisor.

Male toilet facility

44

19.3%

65

37.8%

109

27.3%

Four of these were urinals only.

Unisex toilet facility

184

80.7%

107

62.2%

291

72.8%

Toilet facilities in the North Island

228

100.0%

126

73.3%

354

88.5%

The range was from Auckland to Wellington.

In the South Island

0

0.0%

46

26.7%

46

11.5%

The range was from Picton to Christchurch.

In a city council territory

228

100.0%

40

23.3%

268

67.0%

8 out of the 13 city councils in NZ were included (62%).

0

0.0%

132

76.7%

132

33.0%

14 out of the 53 district councils in New Zealand were included (26%).

In a major urban areas (100,000+ population)*

185

81.1%

9

5.2%

194

48.5%

These were: Auckland City (n=5), Hutt City (n=50), Wellington
City (n=135), Christchurch City (n=4).

In a small, medium or large urban areas
(1,000 to 99,999 population)*

38

16.7%

123

71.5%

161

40.3%

In a small town or rural area (<1,000 population)*

5

2.2%

40

23.3%

45

11.3%

Water not available

1

0.4%

9

5.2%

10

2.5%

Automatic, no-touch water delivery

104

45.6%

8

4.7%

112

28.0%

Lever mechanism for tap

5

2.2%

11

6.4%

16

4.0%

In a district council territory

Water for handwashing

22

This is a subset of the above row.
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Table 1: Full results for the 2020/2021 survey of public toilet facilities in New Zealand (n=400 surveyed), showing column percentages (continued).

Attempted complete
sample of three city
LAs (n=228 unless indicated otherwise)

Additional convenience
sample (n=172 unless
indicated otherwise)

Total (n=400)

N

%

N

%

N

%

Not available

22

9.6%

37

21.5%

59

14.8%

Dispenser not working / empty

12

5.3%

3

1.7%

15

3.8%

Bar/cake soap only

0

0.0%

24

14.0%

24

6.0%

Automatic flushing (no need to use a button or lever)

58/226

25.7%

14/163

8.6%

72/389

18.5%

Lid missing

78/240

32.5%

68/205

33.2%

146/445

32.8%

Denominator includes all separate toilet bowls in toilet cubicles

52/55

94.5%

43/63

68.3%

95/118

80.5%

Other urinals required a button/level/cord to be used

6

2.6%

3

1.7%

9

2.3%

See footnote for details.**

33

14.5%

45

26.2%

78

19.5%

Excluding QR codes—see below. There was an example of a handwashing sign involving soap in a toilet with no soap available.

27

11.8%

22

12.8%

49

12.3%

Inside or on outside wall/door. We included one sign that had
fallen onto the floor.

Any handwashing signage

7

3.1%

0

0.0%

7

1.8%

That is generic signage, not COVID-19 specific

Any non-smoking signage

2

0.9%

3

1.7%

5

1.3%

No health-related signage

175

76.8%

116

67.4%

291

72.8%

Characteristic

Comments

Soap

This is a subset of the above row.

Toilet bowls
Denominator excluded urinal only toilet facilities

Urinal flushing
Automatic flushing
Notable facility damage
Damage
Health-related signage
Any COVID-19-related behavioural messaging
Any COVID-19 QR code signage

None of the four categories above.

* Using the New Zealand Statistical Standard for Geographic Areas 2018.
** Damage included broken seats, a toilet bowl lid with a hole, soap dispenser container remnants, the light not working and a toilet roll holder on the ground.
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The higher absence of water (5.2% vs
0.4%) and soap provision (21.5% vs 9.6%)
in the convenience sample versus the
three council area survey sample is likely
to reflect the more modern amenities in
the latter and/or a higher-quality maintenance schedule. As New Zealand is
highly urbanised, we suspect that the true
nationwide results would be closer to those
of the three council area survey than the
convenience sample ones. However, as
provincial and rural areas have a proportionately greater number of domestic and
international tourists in comparison to the
resident population, which has a greater
impact on public toilets, there appears to
be a further and continued long-term need
for central government investment in, and
regulation of, rural and small-town toilets.
The consistent need for a high or very high
prioritisation of toilet infrastructure for
tourists across rural regions and roads indicates a large backlog of investment.27

water and soap dispensing; and no-touch
toilet flushing and hand-drier activation).
Automation could extend to the toilet bowl
lid being closed before flushing.
Ensuring that all toilet bowls have lids
(missing for 32.8% in this survey, often by
design) is also desirable, along with messaging
to close the lids prior to flushing (see the
introduction for the rationale for lid closing).

Study strengths and limitations

This is the largest such survey to date in
New Zealand that we know of, and it was
able to compare a sub-sample of the same
toilet facilities after an eight-year period.
It was also conducted at a time when there
was heightened need for hygiene, due to the
COVID-19 pandemic.
Nevertheless, the study was limited by
only attempting to be complete in three
contiguous council areas, with the rest being
convenience sampling. This was owing
to this being an unfunded study with no
budget for travel. The convenience sampling
is likely to have involved surveying facilities
that were more accessible to the researchers
by being on or near main roads. These
may be relatively newer and have a better
maintenance schedule than facilities in
small rural towns. This may have resulted
in some under-estimation from the convenience sample of the extent of the problems
outside urban areas (eg, with water and
soap availability).

The relatively low level of health-related
signage, especially COVID-19-related health
messaging (only 19.5%), NZ COVID Tracer
App QR code signage (only 12.3%) and generic
handwashing signage (only 1.8%), was a
problematic finding for health promotion
and disease control. These deficits are likely
to represent both a long-term lack of public
signage relating to handwashing and an inadequate response to the COVID-19 threat.
Also of note from a hygiene perspective
was the limited extent of no-touch activation
of devices (ie, for handwashing water at
28.0% and for toilet bowl flushing at 18.5%).
These should ideally be expanded with
the potential long-term goal being to have
maximally no-touch amenities (including
automated door opening and locking via
hand waving in front of a sensor; no-touch

The study was also limited to male and
unisex toilets. Internationally, there are
indications that the quality of public toilet
facilities for females may be poorer.28 The
limitation may have had implications for
the surveyed quality of facilities, especially
for small town and rural areas, which had a
smaller proportion of unisex toilets.

Table 2: Comparison of the same public toilet facilities in the two surveys (not including those demolished or closed at the time of the second survey; all facilities were in the lower North Island).

Previous survey in
2012/1316

This survey in
2020/21

Characteristic

N

%

N

%

P-value

Water available for handwashing

123/128

96.1%

123/128

96.1%

1.0

Soap available**

75/128

58.6%

110/128

85.9%

<0.0000001

* If a toilet complex had changed in the number of toilet facilities (eg, expanded from two to three unisex facilities),
we only compared the exact same number of facilities as in the original survey.
** In liquid, foam or bar/cake forms.
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Potential research and policy
implications

A fundamental research issue is to better
quantify the risks of infectious disease
transmission associated with use of public
toilets (eg, from any aerosolisation of faeces
and from touching contaminated surfaces).
This is not only relevant to SARS-CoV-2 but
also other infectious diseases (eg, norovirus
infection and seasonal influenza).
Nevertheless, surveys such as this could
be improved by being made fully random at
the national level and collecting additional
data on the facilities to compare them with
local standards (eg, as per New Zealand
ones,29 albeit from 1999) or more state-ofthe-art Japanese designs.30 We suggest that
regular (at least five yearly) nationwide
surveys funded by the central government
are needed to better establish the health
and other risks, and as a way to audit
compliance with current and future regulations. Research on ways to minimise the
vandalism of public toilets is also needed,
as in the past this has been reported as a
barrier to using soap dispensers in New
Zealand.15 Artwork inside toilets and on
exterior walls is used in some New Zealand
toilets (Supplementary File 1, Figure S1-1)
and might be worth expanding if it is found
to be effective against vandalism.
Some toilets are still without basic
elements of hygiene. Policy goals for local
government could be to ensure all facilities
have water and soap, and to move towards
designs that are maximally no-touch.
Built-in redundancy (eg, two separate soap
dispensers) may be desirable to minimise
the risk of running out of soap, and cakes of
soap should probably be avoided as these
are more vulnerable to theft. If fully automated taps are not installed, then tap levers
or floor pedals for activating water flow
could be an alternative. Levers allow users
to use the back of their hands and can also
be more suited than conventional taps for
people with disabilities such as arthritis.
Central government could set and better
enforce minimum standards for council-owned public toilet facilities and the
extent of their provision. Currently, local
government authorities largely regulate
the quality of their own toilet facilities,
although theoretically District Health Boards

could use their powers under the Health
Act 1956 to ensure that unhealthy facilities
are improved. A possible way to ensure
mandated national standards are established, monitored and maintained is through
the central government’s current Three
Waters Reform Programme.31 The underlying principles for standards of public toilet
quality and provision have been discussed
in a United Nations report,32 and the World
Bank has reported on design, operation,
management and regulatory guidelines.33
Part of the required role for local authorities in communicable disease control could
be regulations on the presence of standard
health messages and signage in relevant
public facilities, to help address the major
deficit that we found. New Zealand’s national-level legislation requiring smokefree signs
(eg, on school grounds) is an example that
could be followed.34
Central government could also boost
funding support for the provision and
quality of toilets, at least partly from border
charges collected from international tourists
(a funding system already in place in New
Zealand). The extent of the funding needed
should be seen in the context of the huge
costs of COVID-19 and future pandemics,
and from other respiratory viruses such
as seasonal influenza and from norovirus
infection.

Conclusions
To conclude, despite the serious threat and
great costs of the COVID-19 pandemic, and
although there has been some improvement
in soap provision in the eight-year period
since the previous survey, attempts by some
local government agencies to increase such
provisions need to be further augmented.
There are also other design and maintenance deficiencies that would improve
hygiene in public toilets. There is a major
scope for improving health messaging
at these sites, and this might be a quick,
low-cost intervention to assist pandemic
control in any future outbreaks.

25

Supplementary files
•

View Supplementary File 1.

•

View Supplementary File 2.

•

View Supplementary File 3.

NZMJ 9 July 2021, Vol 134 No 1538
ISSN 1175-8716
© NZMA
www.nzma.org.nz/journal

article

Competing interests:
Nil.

Author information:

Nick Wilson: Department of Public Health, University of Otago, Wellington, New Zealand.
George Thomson: Department of Public Health, University of Otago, Wellington, New Zealand.

Corresponding author:

Nick Wilson, Department of Public Health, University of Otago, Wellington, New Zealand
nick.wilson@otago.ac.nz

URL:

www.nzma.org.nz/journal-articles/deficient-handwashing-amenities-in-public-toilets-in-thetime-of-the-covid-19-pandemic-a-multi-regional-survey-open-access
REFERENCES
1. Jefferson T, Del Mar CB,
Dooley L, Ferroni E, Al-Ansary LA, Bawazeer GA, van
Driel ML, Jones MA, Thorning S, Beller EM, Clark J,
Hoffmann TC, Glasziou
PP, Conly JM. Physical
interventions to interrupt
or reduce the spread
of respiratory viruses.
Cochrane Database System
Rev 2020;11:CD006207.
2.

3.

4.

5.

World Health Organization
& United Nations Children’s
Fund (UNICEF) [Internet].
Water, sanitation, hygiene,
and waste management
for SARS-CoV-2, the virus
that causes COVID-19:
interim guidance, 29
July 2020. World Health
Organization. Available
from: https://apps.who.int/
iris/handle/10665/333560
Hirose R, Ikegaya H, Naito
Y, Watanabe N, Yoshida T,
Bandou R, Daidoji T, Itoh
Y, Nakaya T. Survival of
SARS-CoV-2 and influenza
virus on the human skin:
Importance of hand
hygiene in COVID-19. Clin
Infect Disease 2020:Online
Oct 3, 10.1093/cid/ciaa517.
Lewis D. COVID-19 rarely
spreads through surfaces. So why are we still
deep cleaning? Nature
2021;(E-publication
29 January). Available
from: https://www.
nature.com/articles/
d41586-021-00251-4.
Chatterjee S, Murallidharan
J, Agrawal A, Bhardwaja R.

Why coronavirus survives
longer on impermeable
than porous surfaces.
Phys Fluids 2021;33.
6.

Mecenas P, Bastos R,
Vallinoto ACR, Normando
D. Effects of temperature
and humidity on the
spread of COVID-19: A
systematic review. PLoS
One 2020;15:e0238339.

7.

Leone CM, Tang C, Sharp J,
Jiang X, Fraser A. Presence
of human noroviruses
on bathroom surfaces: a
review of the literature.
Int J Environ Health
Res 2016;26:420-32.

8.

9.

Hu X, Xing Y, Ni W, Zhang F,
Lu S, Wang Z, Gao R, Jiang
F. Environmental contamination by SARS-CoV-2 of
an imported case during
incubation period. Sci Total
Environ 2020;742:140620.
Ong SWX, Tan YK, Chia
PY, Lee TH, Ng OT, Wong
MSY, Marimuthu K. Air,
Surface Environmental,
and Personal Protective
Equipment Contamination
by Severe Acute Respiratory Syndrome Coronavirus
2 (SARS-CoV-2) From a
Symptomatic Patient. JAMA
2020;323:1610-12.

10. Yuan J, Chen Z, Gong C,
Liu H, Li B, Li K, Chen X,
Xu C, Jing Q, Liu G, Qin P,
Liu Y, Zhong Y, Huang L,
Zhu BP, Yang Z. Sewage
as a Possible Transmission Vehicle During a
Coronavirus Disease 2019
Outbreak in a Densely

26

populated Community:
Guangzhou, China, April
2020. Clin Infect Dis 2020.
11. Kang M, Wei J, Yuan J, Guo
J, Zhang Y, Hang J, Qu Y,
Qian H, Zhuang Y, Chen X,
Peng X, Shi T, Wang J, Wu
J, Song T, He J, Li Y, Zhong
N. Probable Evidence of
Fecal Aerosol Transmission
of SARS-CoV-2 in a HighRise Building. Ann Intern
Med 2020;173:974-80.
12. Yu IT, Li Y, Wong TW, Tam
W, Chan AT, Lee JH, Leung
DY, Ho T. Evidence of
airborne transmission of
the severe acute respiratory syndrome virus. N Engl
J Med 2004;350:1731-9.
13. Baker M, Wilson N, Blakely
T. Elimination may be the
optimal response strategy
for covid-19 and other
emerging pandemic diseases. BMJ 2020;371:m4907.
doi: 10.1136/bmj.m4907.
14. Wilson N, Grout L, Kvalsvig
A, Baker M. Time to Stop
Dodging Bullets? NZ’s Eight
Recent Border Control Failures. Public Health Expert
(Blog) 2020;(16 November).
Available from: https://
blogs.otago.ac.nz/pubhealthexpert/2020/11/16/
time-to-stop-dodgingbullets-nzs-eight-recentborder-control-failures/
15. Radio New Zealand
[Internet]. Coronavirus:
Napier to reinstall public
toilet soap. Radio New
Zealand 2020;(6 March).
https://www.rnz.co.nz/

NZMJ 9 July 2021, Vol 134 No 1538
ISSN 1175-8716
© NZMA
www.nzma.org.nz/journal

article

news/national/411152/
coronavirus-napier-to-reinstall-public-toilet-soap
16. Wilson N, Thomson G.
Neglecting the basics?
Survey of water and soap
availability in council-operated public toilets in
New Zealand. N Z Med J
2013;126(1376):110-4.
17. Kuprienko D. More
toilets and changing
rooms proposed for
Queenstown Lakes
district. Southland Times
2018;(15 March). Available
from: https://www.stuff.
co.nz/southland-times/
news/102260583/
more-toilets-and-changing-rooms-planned-forqueenstown-lakes-district
18. Cropp A. Councils estimate
$1.4b bill for urgent tourism infrastructure. Stuff
2017;(14 March). Available
from: https://www.stuff.
co.nz/business/90404870/
councils-estimate--14b-bill-for-urgent-tourism-infrastructure
19. Wilson N, Thomson G.
Additional evidence
for concern about the
quality of public toilets
in New Zealand. N Z
Med J 2013;126:110.
20. Norris P, Choi T, Lee R, Lu
A, Png C, Yang S, Priest P.
Adequacy of handwashing facilities in public
toilets in Dunedin, New
Zealand. Aust N Z J Public
Health 2012;36:194-5.
21. Reeves LM, Priest PC,
Poore MR. School toilets:
facilitating hand hygiene?
A review of primary school

hygiene facilities in a
developed country. J Public
Health (Oxf) 2012;34:483-8.
22. Garbutt C, Simmons G,
Patrick D, Miller T. The
public hand hygiene
practices of New Zealanders: a national survey. N
Z Med J 2007;120:U2810.
23. Hutt City [Internet]. Public
toilets in Lower Hutt (map).
(Accessed 1 November
2020). Available from:
https://huttcity.maps.arcgis.
com/apps/opsdashboard/
index.html#/ab818e582df
f48e3be6ddd392486f1d0
24. Porirua City [Internet].
Find a public toilet
(map). (Accessed 1
November 2020).
Available from: https://
poriruacity.govt.nz/contact/
neighbourhood-issues/
public-toilets/
25. Wellington City Council
[Internet]. Public toilets in
Wellington: Public toilet
locations. (Accessed 1
November 2020). Available
from: https://wellington.
govt.nz/community-support-and-resources/
resources-and-facilities/
public-toilets
26. CamperMate [Internet]. CamperMate.
Available from: https://
www.campermate.co.nz/
27. Deloitte. National Tourism Infrastructure and
Investment Assessment
– Appendices document.
Wellington: Tourism
Industry Aotearoa, 2017.
28. Deister Moreira F, Rezende
S, Passos F. On-street

27

toilets for sanitation
access in urban public
spaces: A systematic
review Utilities Policy
2021;70:June 2021, 101186.
29. Standards New Zealand
[Internet]. NZS 4241:1999,
Public toilets. Published:
30/03/1999. Available from:
https://shop.standards.govt.
nz/catalog/4241%3A199
9%28NZS%29/view
30. BBC [Internet]. The
Japanese project rethinking society through its
toilets. BBC News 2020;(7
December). https://
www.bbc.com/reel/
video/p090jqwf/the-japanese-project-rethinking-society-through-its-toilets
31. Department of Internal
Affairs. Central/Local
Government Three Waters
Reform Programme.
Wellington: Department
of Internal Affairs, 2021.
32. Heller L, UN Human Rights
Council. Human rights
to water and sanitation
in spheres of life beyond
the household with an
emphasis on public spaces
A/HRC/42/47. New York:
United Nations, 2019.
33. Cardone R, Schrecongost
A, Gilsdorf R. Shared and
Public Toilets: Championing Delivery Models
That Work. Washington:
World Bank, 2018.
34. Thomson G, Wilson N.
Smokefree signage at
children’s playgrounds:
Field observations
and comparison with
Google Street View. Tob
Induc Dis 2017;15:37.

NZMJ 9 July 2021, Vol 134 No 1538
ISSN 1175-8716
© NZMA
www.nzma.org.nz/journal

