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Abstract

Objective: Social distancing and hand washing with soap and water have been advocated as the main proactive measures
against the spread of coronavirus. We sought to find out what other alternative materials and methods would be used
among populations without running water and who may not afford alcohol-based sanitizers. Results: We reviewed
studies that reported use of sand, soil, ash, soda ash, seawater, alkaline materials, and sunlight as possible alternatives
to handwashing with soap and water. We identified the documented mechanism of actions of these alternative wash
methods on both inanimate surfaces and at cellular levels. The consideration of use of these alternative locally available
in situations of unavailability of soap and water and alcohol-based sanitizers is timely in the face of coronavirus pandemic.
Further randomized studies need to be carried out to evaluate the effectiveness of these alternatives in management of
SARS-Cov-2.

Keywords
coronavirus, hand wash, alternatives, sand, ash, soda ash, low-resource settings

Dates received 21 April 2020; revised 24 May 2020; accepted 24 May 2020.

Introduction learnt from similar outbreaks, are yet to be conclusively
outlined.®

Kenya has adopted a number of measures in dealing with
COVID-19, including a recommendation that the govern-
ment should supply the marginalized communities with
water and soap for hand washing’ though this may not be
sustainable due to economic challenges.

Hand washing with soap and water is now highlighted as
a first-line preventive and a hygienic practice in dealing
with COVID-19.2 Although this simple, yet effective action
is advocated as a first-line measure to prevent the spread of
coronavirus, several households from resource-limited

Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) is an enveloped strain of coronavirus that causes
coronavirus disease 2019 (COVID-19).! It is known to spread
through droplets suspended in the air as well as contact with
contaminated surfaces. Contaminated hands are the leading
vehicles of transmission through touch on one’s eyes, mouth,
and nostrils, thus introducing the virus into the mucosa.'
Viruses, including SARS-Cov-2, are wrapped in lipid mem-
branes and attach onto the hands facilitated by the presence
of body oils with both hydrophilic and hydrophobic ends.?

Desperate measures to contain the COVID-19 pandemic
have been proposed ranging from hand washing, social
distancing, and community containments, among others." o >¢!  CNIVErSTty ot 77
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settings, and with poor access to water and sanitation may
struggle to adhere to this criterion.’ In particular, people liv-
ing in rural areas and informal urban settlements in devel-
oping counties such as Kenya are more likely to be affected
compared with the rest of the population.'® In Kenya alone,
only 59% of the population have access to clean water ser-
vices.!! The Ministry of Health organizes workshops and
communication campaigns to raise awareness about the
importance of hand washing with soap to prevent the spread
of disease, however, only 5% of people wash their hands
with soap at critical times.!! In the current unprecedented
situation of COVID-19, hand washing together with clean-
ing of surfaces commonly shared by people is recom-
mended to prevent the spread of virus.® The culture of hand
sanitization is foreign practice to many in the community.

In the informal settlements in Kenya, water supply is
intermittent, scarce, and unaffordable for most house-
holds.'? In cases when water is available, families living in
these areas struggle to strike a balance between using the
scarce resource for hand hygiene and other competing basic
needs such as cooking, livestock watering, and drinking.'?

Although alcohol-based hand sanitizers have been sug-
gested as an alternative to hand washing, they remain costly
for many households living in the informal settlements.
Furthermore, hand sanitizers are not effective in visibly
soiled hands.'>'* In their study on alternative strategies for
hand hygiene in resource-limited settings Sandhu and
Goodnight'> suggested sustainable incremental improve-
ment in hand washing by using available and alternative
resources such as ash and soda. Such approaches would
translate to the use of what is accessible and possibly effec-
tive as the communities work toward the ideal situation of
soap and running water for handwashing. It therefore impor-
tant to explore existing evidence to understand the alterna-
tive strategies for hand wash and cleaning of shared surfaces
in absence of soap, water, or alcohol-based sanitizers.

Aim of the Study

Our aim was to document alternative, indigenous, and work-
able solutions in the absence of alcohol-based sanitizers,
water, and soap. We reviewed studies that reported the use of
locally available products that can be used to decrease virus
attachment on surfaces and decontaminate exposed hands
and clothes. Some studies hypothesize that viruses can be
dislodged from hands and clothes when the content of dis-
solved organic or inorganic matter is increased to create
competition for binding sites with the virus.!® Traditionally
soil, ash, and salt have been used as both mechanical and
chemical forms of neutralizing contaminants in soiled hands
and surfaces.'®!” Dry kitchen ash has previously been rec-
ommended as an alternative to soap in hand washing in
Kenya.'® The premise of the effectiveness of such materials
assumes that households will obtain the soil, ash, and salt

from uncontaminated sources. Contaminated soil, ash, or
salt may have detrimental effects such as infections with
microbes and parasites, among others.!® The availability of
these alternative methods may be limited to people living in
informal urban settlements areas but not in the rural areas.

Search Method

We searched the literature from PubMed to identify eligible
articles. Studies were then mapped, assessed and synthesized
for a narrative presentation. We used a combination of the
following search terms to identify articles that we included
for further assessment. (Coronavirus or COVID-19) AND
(MECHANICAL), (coronavirus or COVID-19) AND
(SODIUM CHLORIDE), (coronavirus or cOVID-19) AND
(SAND), (coronavirus or COVID-19) AND (ALKALINE),
(coronavirus or cOVID-19) AND (TEMPERATURE), (coro-
navirus or COVID-19) AND (SALT), (coronavirus or
COVID-19) AND (ash)). A PubMed search was supple-
mented by a search of articles from Google Scholar and gray
literature from the World Health Organization website.

Articles were included if they met the following criteria:
(1) article represents a research article (rather than a letter
or commentary), (2) the primary focus of the study was to
test or evaluate the effectiveness of an alternative strategy
for handwashing or cleaning surfaces, (3) the study setting
was a community or a resource-limited environment, or (4)
studies reported the experiences of communities using the
alternative strategy. Out of the 15 full-text articles that were
screened at the eligibility stage, 8 were excluded for not
meeting the inclusion criteria: did not evaluate the effec-
tiveness of alternative strategy (n = 3); study setting was
not a community (n = 3), and the article was not a research
article (n = 2). Please see the PRISMA (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses) flow
diagram showing the selection of articles (Figure 1).

Two authors (LK and AC) independently reviewed the
full-text articles and where discrepancies were noted they
were resolved in consultation with the third and fourth
reviewer (PW) and (IN) until a consensus was built.

Results

The search did not yield significant literature that explicitly
describes alternative interventions to soap and water and
sanitizers for handwashing in low-income settings. This
perspective remains silent to most scientists developing
strategies for prevention of COVID-19 outbreak but is very
crucial in targeting effectiveness of prevention in areas
without access to water, the supply of soap, or sanitizers.
Few if any studies have been done specifically on the use
of these traditional alternative methods in coronavirus
infection. The included studies focused on the cellular level
of transmission of coronavirus family,'*?! which we used
for possible inferred benefits as the basis of our discussion.
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Figure |. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flow diagram showing selection of articles.

Alternative Decontamination Strategies
Reported by the Reviewed Papers

Use of Sea Salt and Salt Gargles. At the cellular level, hyper-
tonic conditions have been known to inhibit coronavirus.?
At the same time, the high osmolality of sodium chloride is
known to kill microbes through desiccation and dissolution
of fats and oils on the surface, therefore, detaching the con-
taminants from colonized surfaces, including the hands.?
Gargling with naturally occurring sea water or salt solu-
tion containing chloride ions (CIl") inhibit a number of
viruses, including the coronavirus from the throat mucosa
resulting in a reduction of the viral infection period with an
average of 2.5 days and a reduction in viral shedding.?*?!

Use of Sand, Soil, and Ash. Sand, soil, and ash have been
used as hand washing agents in low resource setting.”? The
act of rubbing of hands with sand generates mechanical
force adequate to dislodge any form of matter on the surface

of the hands and by default, carry away other types of con-
taminants, including microbes.!” Although the reviewed
studies did not document the mechanism of action against
coronavirus specifically, it is implied that these mechanical
actions may be of benefit in coronavirus dislodgement. It is
noted that the effectiveness of use of these alternative
materials is subject to the quality and amount of water con-
currently used.?* Studies on use of these materials without
water are limited if available. However, an anecdotal note
on fresh wood ash highlighted its alkaline nature and its use
as a dry agent on surfaces such as floors, handles, and on
body wastes such as vomit and blood stains.?’

Use of Soda Ash Powder and Other Alkaline Materials. Effect
of pH on the fusion of coronavirus with the host cell has
been documented®®?” as well as the loss of its infectivity at
pH of 8.77 The possibility of decreased attachment to inani-
mate surfaces covered with fluids of over pH of 8 may be
inferred from this observation.?® Ash of any kind creates an
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alkaline environment that does not support the existence of
most pathogens, with possibility of destabilizing coronavi-
ruses that thrive in a pH of between 5.5 and 8.0.%° The effect
of highly acidic environment on SARS-CoV-2 needs further
investigation. Decreasing the pH of inanimate surfaces by
rubbing pH altering acidic fruits such as lemon on hands in
the event of unavailability of water need to be explored.

Heat Treatment. Temperatures higher than 27°C have been
reported to reduce coronavirus infectivity in surrogate cells
and inanimate surfaces.'®?’° High temperatures and low
humidity have been reported to reduce the transmission of
COVID-19 by Wang et al.?' Similarly, nursing COVID-19
patients in a warm atmospheric temperature has been
reported to contribute to improved survival rates.>?

On this basis, it may be necessary to investigate the
hypothesis that sun-drying (with temperature of over 27°C)
of contaminated items like clothes and other inanimate
objects may be desirable to prevent transmission of the
coronavirus. This option may apply to households where
infected persons have been identified and isolated. Airing
personal effects in the open sun may work effectively in
places with limited access to water.®> The thermal benefit
may be achieved through placing items on dry black soil
surfaces that can reach 60°C in tropical sun.?® Sunlight pro-
vides natural supplementation of vitamin D, which is known
to protect the respiratory system by regulating secretion of
pro inflammatory cytokines known to cause lung injury.>*
Exposure of family members to sunshine and warmth may
be beneficial in the management of COVID-19 infection.

Discussion

Our literature search did not yield much evidence to prove
our hypothesis about alternatives strategies that could
replace soap and water as practical community-based
approaches to prevent the spread of coronavirus. However,
a number of studies highlighted several methods used tradi-
tionally by local communities for decontamination pur-
poses such as alkaline products (ash), increased temperature,
reduced humidity (drying), salt, and sand. These products
worked by either mechanically or chemically damaging the
microbes. Although this rapid review showed that alkaline
environments could potentially reduce the multiplication of
the virus, this should not be confused by the myth that alka-
line foods could prevent COVID-19 infection.

Application of alkaline products such as seawater, sodium
bicarbonate (baking soda), calcium carbonate (limestone),
and calcium hydroxide (slaked lime) on inanimate surfaces
and to decontaminate hands needs to be explored for use in
resource-limited settings.’> Majority of these resources are
traditionally known and used by the African communities
and some are readily available to rural communities in these
regions.’®3” Moreover, in the food industry, alkaline materi-
als have been explored in developing food sanitizers from

naturally occurring alkaline salts® as well as creating a favor-
able environment in aquatic life.?® Virucidal efficacy of
sodium bicarbonate has been documented.*® Analysis of vari-
ous studies by Bright et al*° postulated possible action of the
viricidal effect of food substances against enveloped viruses.
The proposed mechanism of action included reduction of the
ability of the virus to infect host cells, inhibition of virus rep-
lication within the first few hours of contact with the host
cells, viral uncoating by reducing acidification and inhibiting
viral protein synthesis. Prior application on hands before
exposure through outdoor activities may be more explored
further to determine the additional benefit compared with
post exposure use.

Variation of pH on coronavirus family has resulted in
varying effect, including destabilization of the virus at low
pH*'#2 with the report that COVID-19 is less stable on
smooth surfaces.*' The hypothesis that lemon juice could
not only create an acidic environment but also contribute to
the building of a rough surface hence leading to inactivation
of coronavirus needs be explored. Lemon and lime juice has
previously been documented to have virucidal effects, lead-
ing to the impression that it could contribute to managing
COVID-19 challenge, especially in low-resource settings.*
Lemon is a readily available fruit that is stable and can be
stored under all conditions.*3

The use of soil to neutralize contaminants is a simple and
readily available method but was reported in the literature
as the least favorable due to potential spread of parasites
like hookworms. However, clean sources of soil can be
identified by community members and stored in designated
locations within the household with ease of access.***

Heat or elevated temperatures have been credited as
methods with a potential to inactivate viruses within min-
utes. This is more so in enveloped virus such as SARS-
CoV-2.%54¢ Marginalized communities may benefit from
naturally occurring elevated temperature from the naturally
heated soils or the sun.?

Our review has suggested a variety of alternative mea-
sures that could be used as stop-gap options in the absence
of soap, water, and sanitizers. However, the adverse effects
of these materials on humans are barely documented. One
report by International Rescue Council shows that alterna-
tive methods such as the use of ash may lead to damage of
the skin around the hands.?® Further studies are needed to
examine how these alternative strategies are affecting
communities that are already using them. Due to lack of
sufficient evidence to show how the alternative approaches
are affecting the communities, we still strongly recom-
mend the use of World Health Organization guideline for
social distancing and handwashing with soap and water or
alcohol-based commercial sanitizers where applicable.?
This article, however, generates a critical hypothesis that
should be examined in the face of COVID-19 especially in
the economically developing communities. Additionally,
the majority of households in urban settlements in these
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countries may not observe social distancing due to over-
crowding and high poverty levels.*’* Also due to poverty,
the priorities of these communities are likely to be about
meeting basic needs such as food and shelter rather than
social distancing.

Recommendation

Randomized studies should be carried out to evaluate the
effectiveness of these alternative hygiene management
methods on coronavirus. The findings of such randomized
studies may generate protocols for their use. These local
products if proven to be effective, may reduce cost and
increase access to decontamination products, especially to
disadvantaged communities. The results of such studies
could lead to development of policy that could be beneficial
especially to the marginalized communities. The proposed
alternatives to water, soap, and commercial sanitizers for
hygiene and decontamination of surfaces in resource-lim-
ited settings are timely in the face of COVID-19 pandemic.
These alternative products need, however, to be evaluated
in order to derive evidence-based conclusions about the
side effects on the skin, when used as hand sanitizers.

Limitations

Few studies have specifically been done to establish the
impact of these alternative wash methods on SARS-CoV-2.
The studies done at cellular levels involving SARS virus
family though with some positive results may not be inferred
on external and inanimate surfaces. SARS-CoV-2 may not
report similar behavior to the rest of SARS family.
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