Are burial or disposal with garbage
safe forms of child faeces disposal?
An expert consultation

ROB BAIN and ROLF LUYENDIJK

The importance of safe handling and disposal of child faeces given its potential role in
disease transmission are increasingly recognized. Household surveys demonstrate that
the burying of child faeces (‘dig-and-bury’) is common in several countries, especially
in sub-Saharan Africa and South-east Asia. Disposal with garbage is widely practised
in middle- and high-income countries and is becoming increasingly common in urban
areas of low-income countries. The safety of these two approaches is difficult to assess
given the limited evidence available and we therefore sought the opinion of experts in
the field of sanitation to support advocacy around the topic. We report the findings of an
anonymous expert (Delphi) consultation on the safety of these two child faeces disposal
methods. There was almost unanimous agreement these should be considered neither
safe nor improved. A range of arguments was provided to support this position, including
proximity of solid waste and burial sites to the home and children’s play areas and that
neither practice would be acceptable for adults. The consultation also highlighted gaps in
the current evidence base that should be addressed to gain a fuller insight into the risks
involved in these two forms of sanitation with a view to providing both programmatic
and normative guidance. In particular further work is needed to assess the potential
for exposure to faecal matter in solid waste in low- and middle-income countries and
to elucidate the predominant practices of child faeces burial including proximity to the
home or infant play areas as well as depth of burial.
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OVER TWO AND A HALF BILLION people did not have access to an improved form of
sanitation at home in 2012 (WHO/UNICEE, 2014), a facility defined as hygienically
separating faeces from human contact (WHO/UNICEEF, 2006). Even where improved
sanitation facilities are used by most household members, these figures do not account
for infants and young children who often are not able to use toilets/latrines and whose
sanitation practices differ considerably from adults (Lanata et al., 1998).

Efforts to reduce transmission of faecal pathogens and associated conditions,
ranging from millions of deaths due to diarrhoea (Pruss-Ustun et al., 2014), to environ-
mental enteropathy (Korpe and Petri, 2012) and helminthiasis (Roy et al., 2011),
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should consider the practices relating to the handling and disposal of children’s
faeces. Despite a misconception that children’s faeces are unpleasant but harmless
(Isely, 1984), research studies indicate that they may in fact pose a particularly
high risk given a variety of factors including the prevalence of diarrhoeal diseases
in this age group (Gil et al., 2004; Fischer Walker et al., 2012) and unsafe disposal
practices even in households with access to improved sanitation facilities
(Majorin et al., 2014). Children are also more likely to be exposed to children’s
faeces when it is not safely removed from the household environment (Majorin
et al., 2014), for example through geophagy (Ngure et al., 2013). It has been
argued that children’s faeces may in fact pose a greater risk than those of adults
(Lanata et al., 1998). The presence of children’s faeces in the home environment
has been related to admissions of children to the hospital with diarrhoea (Traoré
et al., 1994) and a case-control study in the Philippines found children were at
greater risk of diarrhoea if their caretakers were disposing of their faeces unsafely
(Baltazar and Solon, 1989).

Information on child faeces disposal practices has been collected by household
surveys including the Demographic and Health Surveys (DHS) and Multiple Indicator
Cluster Surveys (MICS) from the beginning of these programmes in 1986 and 1995,
respectively, in response to the following question to caregivers of children under
two years of age (up to five in the case of DHS): ‘The last time [name] passed stools,
what was done to dispose of the stools?’ These surveys demonstrate the wide variety of
child faeces disposal practices taking place in different countries (Table 1). Throwing
child faeces in garbage is the most common practice in 12 countries in Table 1 and
in six countries burial is practised by at least one in ten households.

Monitoring guidelines outlined in the Core Questions on Drinking-Water and
Sanitation for Household Surveys differentiate between ‘sanitary’ and ‘unsanitary’
forms of child faeces disposal (WHO/UNICEF, 2006). Sanitary forms include direct
use of a toilet or latrine, putting/rinsing the faeces into a toilet/latrine or burial of
child faeces. Notably, use of a toilet/latrine or rinsing/putting faeces in a toilet/
latrine are considered sanitary whether or not the household has access to improved
sanitation. Furthermore, the guidelines make a somewhat unclear distinction
between ‘burial’ and ‘burial in the open’, with only the former considered sanitary.
Burial is taken to mean burying of child faeces under the ground and covering the
faeces with soil or another material (a.k.a. the cat method or dig-and-bury). Rinsing
into a drain or ditch, leaving or burying faeces out in the open and disposal with
garbage are all classed as unsanitary. Disposal with garbage is often practised by
households using diapers or nappies but is also common in some settings where
these are not widely used (Majorin et al., 2014).

With the exception of burying, which has been classified as unsafe, this guidance
is reflected in MICS to classify disposal practices as ‘safe’ (Table 1). The classification
of disposal with garbage as unsafe can create difficulties for international household
survey programmes since the definitions apply equally to upper middle-income
countries as well as least developed countries — countries with radically different
solid waste infrastructure. A review was commissioned by the Joint Monitoring
Programme (JMP) for Water Supply and Sanitation (Reese et al., this issue) to compile
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the evidence on the health risks associated with disposal with garbage. The Reese
et al. review found that diapers form a large proportion of municipal solid waste in
many settings but that there is little to no official guidance on disposal of diapers
with solid waste and very limited evidence on the health risks associated with this
practice.

Child faeces profiles for over 20 countries produced by the Water and Sanitation
Program of the World Bank and UNICEF (Water and Sanitation Program/UNICEF,
2015) distinguish between both ‘safe’ and ‘improved’ disposal. The latter category
is more stringent — use of a latrine must be coupled with household access to an
improved latrine. Burial of child faeces was classed as both unsafe and unimproved
in these profiles, further illustrating the inconsistent classification of this form of
child faeces disposal.

With the above in mind, the safety of disposal of child faeces with garbage and
burial of child faeces were considered equivocal and are the focus of this article. In
light of the evidence gaps and need for guidance on how to assess child defecation
practices for global monitoring, we conducted an expert consultation. The objective
of this consultation was to determine whether disposal of child faeces with garbage
or burial of child faeces should be considered as safe or improved.

Methods

We conducted a Delphi consultation between May and July 2014 to ascertain the
opinions of experts on the safety of two forms of child faeces disposal, specifically
for children aged two or under. Originally developed as a means to predict future
events, Delphi consultations provide a robust approach to gauge expert opinion on
an issue without undue influence for example by the most pre-eminent or vocal
among the group; the main features of this approach are anonymity, feedback, and
quantitative synthesis (Linstone and Turoff, 1975).

Experts were selected based on their knowledge of the topic and were drawn
primarily from authors of recent research articles on child faeces disposal and
members of the JMP sanitation working group. The consultation was conducted
in three stages using an online survey tool (SurveyMonkey) and respondents were
asked for their opinion on whether: 1) burying child faeces should be considered
a safe/improved form of child faeces disposal; and 2) disposal of child faeces in
garbage should be considered a safe/improved form of child faeces disposal. They
were also requested to share any relevant links or background documents together
with a rationale for their opinion. At the start of the consultation, experts were
provided with a draft of the forthcoming review (Reese et al., this issue) and two
background documents (Gil et al., 2004; Majorin et al., 2014). After each stage a
summary of the responses was provided to respondents together with a spreadsheet
containing the full set of individual responses. The purpose of these was to provide
feedback to experts and enable them to take others’ views into consideration prior
to offering a final verdict on this issue. In the first two stages respondents were
asked to provide a response along a Likert scale (strongly agree, agree, neither agree
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Figure 1 Number of respondents by response type on a Likert scale

nor disagree, disagree, strongly disagree) and in the final stage they were asked for a
‘recommend’/’do not recommend’. In communications with the experts we clarified
the age range under consideration (less than two years of age) and the definition for
an improved sanitation facility. It was decided not to refer specifically to any context
(e.g. rural sub-Saharan Africa or Eastern Europe) so as not to influence the outcome
of the consultation. Similarly we did not define ‘safe’ as one of our objectives was to
understand how experts might differentiate between ‘safe’ and ‘improved’.

Results

Responses and recommendations

In total 52 responses were obtained from 19 experts: 19 and 16 in stages 1 and 2,
respectively, and a further 17 in the final stage. Responses from the first two stages of
the consultation are shown in Figure 1. Most respondents (n =9 to 11) disagreed with
the statements that burying or disposal with garbage should be considered as safe
or improved. A small number of respondents agreed or strongly agreed with these
statements with the greatest number agreeing that burial should be considered as
‘safe’ (n = 6). In the first two stages there were a few experts who neither agreed nor
disagreed. In the third stage 17 respondents indicated their final recommendation
as either a ‘recommend’ or ‘do not recommend’. Twelve experts disagreed with the
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statement that burial is an ‘improved’ form of sanitation and 15 out of the 17 did not
recommended that disposal with garbage be considered ‘improved’. Few respon-
dents made a distinction between ‘improved’ and ‘safe’ and most gave the same
response on the Likert scale. Indeed one respondent noted that ‘if a practice is not
safe, then I think it also cannot be considered improved’.

Disposal of child faeces with garbage

Selected arguments provided by experts for and against classifying disposal with
garbage as safe or improved are listed below.
Arguments against:

Disposal with solid waste could only be considered as safe if the majority of
waste is collected and disposed of in a controlled landfill.

Criteria that would need to be met: diapers double-bagged and promptly removed
to a landfill where trash picking is forbidden. These are unlikely to be met.

Risk of exposure by solid waste pickers/scavengers and those living in the
vicinity of landfills/waste piles.

Disposal with waste is just moving from one place to another and faeces remain
in the open.

Proximity of waste to households. Animals (chickens, rats) and insects (flies)
can uncover faecal matter and spread it to areas where people will come into
contact. Active children may also explore the disposed items. This is like
promoting open defecation.

Faecal matter may come into contact with water sources and soils.

Conditions for disposal to be considered safe are unlikely to be met in most
developing country contexts.

The reality of solid waste management practice is that mixing excreta in the
municipal waste stream is likely to increase the distribution of raw excreta
around the neighbourhood (area-based collection is common) and more
widely at zonal transfer points.

We should not recommend a method of sanitation for children that is
not accepted for adults. It is highly likely that adults would think this was
acceptable if promoted.

Microbiological studies from less developed countries show that faeces are
omnipresent in the household environment: on cutting boards, on household
utensils, in the dirt surrounding a home.

Arguments for:

In comparison to unsafe disposal of pit latrine sludge the risks are relatively small.
There is no safe alternative for diapers.

Other than disposal with diapers other forms are relatively uncommon.

The waste is confined at least in a specific location where it is unlikely that the
most vulnerable group - young children — will come into contact with it.

The sense of disgust means that small children are highly unlikely to play with
solid waste.
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« Risks are lower due to containment in the garbage collection facility.

« It is widely accepted in the more developed parts of the world and increasingly
practised in urban areas of the developing world.

« There are concerns about how solid waste is handled and disposed of afterwards,
but those concerns are similar to pit latrines that need to be de-sludged and
sewage which is dumped untreated in waterways.

« There is no evidence (not even examples of regulation) that disposal of diapers
with solid waste poses a serious health hazard.

« If disposal were officially ‘unsafe’ it would be virtually impossible to regulate
and would also take away the focus from basic messages of safe sanitation.

These arguments reflect the range and most commonly cited justifications. In addition
to these arguments, the following reflections were made by one or more experts:

Disposal with garbage could potentially be classed as improved if several
criteria were met as can be the case for ‘gold standard’ solid waste management
systems such as those in parts of Western Europe and North America and when
disposal is restricted to the contents remaining on emptied diapers/nappies.
In order to determine whether disposal could be considered as improved, the
following questions would need to be answered: How was the faeces handled
getting to the garbage? How is the garbage disposed of? How are scavengers and
animals kept away from the garbage? Where is the garbage stored in relation to
households and water sources?

One respondent considered the issues relating to disposal with garbage to be
similar to those of pit latrines (are they emptied safely if at all?) and sewer-connected
sanitation (is wastewater treated?). In other words considering how garbage is
disposed parallels the need to broaden the improved sanitation definition to address
faecal sludge management.

Burial of child faeces

In comparison to disposal with garbage there was somewhat more support for
burial of child faeces but this was still a minority of respondents. Arguments for and
against burial being classed as safe or improved are listed below.

Arguments against:

« Dig-and-bury methods are susceptible to exposure by foraging animals and
exposure by wash-away during rain events. Anecdotally, the dig-and-bury
method is poorly implemented with faeces incompletely covered due to lack
of time or care, difficulty in digging or lack of a suitable digging implement.

« There is no evidence that burying child faeces is ever actually done in a way
that hygienically separates human waste from human contact ... what little
evidence there is, mostly from back country, hiking-related research, suggests
burying faeces is unsafe.

« There are varied practices and it is impossible from a monitoring perspective to
determine how deep faeces were actually buried. ... Anecdotal evidence suggests
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that child faeces, when buried, are buried in the yard - the domain where small
children roam and play.

« When rain comes, it is highly likely that buried faeces can spill over and that
may cross-contaminate nearby water sources and the environment.

« [O]bservation shows pits are quite shallow, close to the house, left open for
multiple days, animals and rain water can uncover the faeces, and in locations
with space issues holes are sometimes unintentionally dug at the same location
as existing holes, meaning faeces are brought to the surface.

« Busy caregivers who have to travel some distance from their home to dispose
of faeces are unlikely to have time to dig a deep hole each time a child
defecates.

« The logistics of child faeces burial raise many questions, as each step in the
process creates another opportunity for a human to come in contact with
human faecal matter.

« Qualitative evidence (in the form of in-depth interviews about household
sanitation with rural Cambodian villagers (unpublished)) reveals that in many
cases, when faeces are buried by rural families in Cambodia, they are buried near
the home and at such a depth that chickens and dogs around the household
can easily dig them up and further spread pathogens around the household
environment.

« Unless some stipulations were added specifying that faeces be buried at a
certain depth, at a certain distance from homes and water sources, and covered
carefully in a certain way that would legitimately form a barrier from human
contact, burial cannot be classified as an improved form of faeces disposal.

- Handling of child faeces provides opportunity for faecal contamination of
the caregiver’s hands and there are no standard tools for use across different
contexts. Child faeces have long been considered not to be harmful and
caregivers’ hand washing with soap in a low-income context is inadequate and
rarely practised, even after a nappy change. ... Given that child defecation is a
random event that is hard for caregivers to follow up, loose child faeces from
diarrhoea episodes can go unnoticed in child play and feeding areas.

« There is some evidence that faeces in the open might dry quicker than buried
faeces and no evidence that burying is safer than open defection.

« The same standards should be held for adult and child faeces.

Arguments for:

« It provides a barrier between humans and faeces.

« The practice ensures hygienic disposal and contains faeces effectively.

« Child faeces remain under the soil do not produce odour, prevent access to
flies or mosquitoes, prevent animals from scavenging, and prevent people from
stepping into it and spreading it around.

« Aslong as burying is carried out in such a way that child faecal material is not
dug up by animals, or exposed during a rainstorm, it is as good a method as
using a latrine (which is just burying, after all).
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« It breaks the primary links in terms of faecal/oral transmission by removing
raw excreta from the immediate household/neighbourhood environment.
There will remain a risk in terms of creating a hazard for groundwater/infiltration
but the associated risk is much less than the alternative ‘do nothing'.

« At some level this method effectively separates child faeces from human and
animal contact ... faeces remains invisible under the soil through this method
which is less likely to attract the scavengers (chickens, dogs, foxes) by producing
smell.

« Burying will reduce exposure of child faeces to other children.

« If burying is well-executed this is as good a method of faeces disposal as a pit
latrine.

Other reflections on the safety of burying child faeces included the following:

Safety depends on where and how faeces are buried. Of the respondents agreeing
with the statement, two noted that conditions would need to be met (depth/location
of burial) and highlighted the potential burden on household surveys of ascer-
taining this information. This was in contrast to one respondent strongly agreeing
with the statement who indicated that the depth of burial would not matter. If child
faeces are to be buried this has to be far from child feeding and play areas, otherwise
burying just below the soil surface might spread loose contaminated soil to areas
within the reach of crawling children. In addition animal and human activity can
uncover such faecal material and spread faecal pathogens and bacteria, and soil
transmitted helminths.

Experts were split on the issue of whether burial should be supported as better
than nothing (i.e. open defecation) or whether doing so would entail promoting
malpractice. On the one hand it can be seen as a ‘stopgap’ measure which can
mitigate some of the risks of faeces in the home environment. On the other hand
this runs counter to the total sanitation movement and there is a risk that adults
may consider it safe to dispose of their faeces in a similar manner. One respondent
noted that considering burial as ‘not safe’ in global monitoring would not prevent
burial being promoted in the absence of improved sanitation.

Discussion

The main concern regarding disposal of child faeces with solid waste relates to
inadequate disposal and management of solid waste, particularly in developing
countries where waste may, for example, be easily accessible to children. Even
more so than with the burial of child faeces, respondents generally considered
this practice to be unsafe. Several respondents point to substantial differences
in the handling of solid waste between developed and developing regions. One
respondent noted that exposure to child faeces in developing countries may be
just as likely when child faeces are disposed of in latrines or flush toilets; this
is because faecal sludge may not be safely contained or treated. There are also
concerns over exposure by waste pickers who are at high risk of exposure (see
arguments above).
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The primary concern with burial of child faeces related to the low likelihood
that this would be practised in a manner that would effectively ensure no human
contact with faeces. One respondent summarized the findings as follows:

Given all the conditions that must be satisfied for effective separation (hole
depth and location, elapsed time between defecation and transfer of faeces to
hole, method of transfer, etc.), and the low likelihood that these would usually
be complied with, burial of children’s faeces cannot be considered an improved
method.

What limited evidence there is from research studies in high-income countries
suggests that where widely practised shallow burial of faeces may be a health hazard
(Temple et al., 1980). Furthermore, in East Africa, Tumwine et al. (2002) found burial
of child faeces to be associated with increased odds of diarrhoea.

More general concerns around the handling of child faeces apply equally to
both methods. Caregivers may not be able to supervise children at all times; where
diapers are not common and children do not directly use toilets/latrines there is
a risk of missing a proportion of stools as noted by Curtis et al. (1995). The limited
availability of water and soap together with inadequate handwashing practices
(Freeman et al., 2014) was also highlighted by experts.

Overall, the consultation identified limited published evidence on the risks of
these two forms of child faeces disposal. This was particularly the case for burial -
for which anecdotal or unpublished evidence was often referred to. This in turn
underlines the need for further investigation and in part justifies the approach that
was taken herein (expert consultation). A few respondents highlighted a number
of criteria that would need to be met for burial or disposal with garbage to be
considered as safe (or improved) and these criteria could be refined. Future research
should seek to establish what questions should be asked and to pilot these and build
up the evidence on what are the most important aspects to monitor. Such investi-
gations must be done bearing in mind the severe constraints on household surveys
and the additional questions that may need to be added to address proposed targets
for the Sustainable Development Goals (United Nations, 2014; WHO/UNICEF,
2013). Future studies could seek to determine what practices are most appropriate
for different settings in order to inform programmatic as well as monitoring work.
This could include a typology of settings in which disposal with garbage could be
considered a safe practice.

There are several limitations to this expert consultation. The pool of experts based
on contacts known to the J]MP may not represent the full spectrum of opinions
of those with expertise in this topic. In addition a small number of individuals
were consulted (<20) and the non-response rate increased gradually as is typical of a
Delphi consultation. In this survey we assessed whether the two forms of sanitation
ought to be considered ‘improved’ or ‘safe’. While a definition of ‘improved
sanitation’ was provided, no definition was given for what constitutes ‘safe’.
A definition based on the concept of an acceptable threshold of risk could have been
explicitly given. More generally the survey did not address other phrases which like
‘improved’ and ‘safe’ mean different things to different actors within and beyond
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the sector (e.g. adequate). The limited evidence suggests that most experts made
little distinction between the terms and that this did not appear to have greatly
influenced the overall conclusions. In hindsight, providing multiple contexts could
have been more useful than multiple definitions.

Conclusions

A basic prerequisite to good health is to avoid human contact with faeces. In order
to achieve this, everyone must use appropriate sanitation, including children.
This Delphi consultation was conducted to support the JMP, household surveys,
and other stakeholders in future revisions of guidance on these two forms of
sanitation, to provide justification for any future classification and narratives for
use in advocacy on this issue. Delphi approaches provide an opportunity to make
decisions in areas where there are substantial knowledge gaps and to do so in a trans-
parent manner with full anonymity with consequent benefits in terms of avoiding
potential for biases such as confirmation bias.

We found a strong consensus between experts that neither burial nor disposal
with garbage should be considered safe or improved for the purposes of global
monitoring. This finding supports the classification currently used by MICS. A wide
range of arguments was used to support this position and has been documented in
this report. Further evidence is needed on the risks posed by different forms of child
faeces disposal and studies are needed to establish means of addressing the gaps in
our understanding of predominant practices. In the meantime, advocacy on this
issue can focus on highlighting the risks posed by child faeces in order to tackle any
perception that they are unpleasant but harmless.

The consultation highlighted gaps in the current evidence base that should
be addressed to gain a fuller insight into the risks involved in these two forms of
sanitation with a view to providing both programmatic and normative guidance.
In particular further work is needed to assess the potential for exposure to faecal
matter in solid waste in low- and middle-income countries and to elucidate the
predominant practices of child faeces burial including proximity to the home or
infant play areas as well as depth of burial.
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