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Water and sanitation issues for persons with disabilities
in low- and middle-income countries: a literature review
and discussion of implications for global health and
international development

N. Groce, N. Bailey, R. Lang, J. F. Trani and M. Kett

ABSTRACT

The critical importance of unrestricted access to clean drinking water and basic sanitation for all is
highlighted in Millennium Development Goal 7, which calls for the reduction by half of the proportion
of people without such access by 2015. Unfortunately, little attention has been paid to the needs of
such access for the one billion people living with a disability worldwide, despite the fact that the right
to equal access for all international development initiatives is guaranteed in the new United Nations
Convention on the Rights of Persons with Disabilities. In this paper, we review what is currently

known about access to water and sanitation for persons with disabilities in low- and middle-income
countries from the perspective of both international development and global health, and identify

existing gaps in research, practice and policy that are of pressing concern if the water and sanitation
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needs of this large — and largely overlooked — population are to be addressed.
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INTRODUCTION

The global burden of disease resulting from poor access to
water and sanitation facilities is often measured in DALYS
(disability-adjusted life years). However, the short- and
long-term implications of lack of access to clean water and
basic sanitation faced by millions of persons already living
with physical, intellectual, sensory (blindness, deafness) or
mental health impairments are not routinely discussed or
evaluated. Nor are there much data on the social, economic
or health implications that this lack of access might have on
the health and well-being of these individuals, their families
and their communities. The growing body of data firmly
linking persons with disabilities to extreme poverty and
social marginalisation gives clear cause both for concern
and for the need to ensure that persons with disabilities
are systematically included in all water, sanitation and
hygiene (WASH) efforts.

Millennium Development Goal 7 Target C is to halve
the proportion of the population without access to clean
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water and basic sanitation by 2015 (UN 2000). According
to the UN, an estimated one billion individuals, roughly
15% of the world’s population are persons with disabilities
(WHO 2011). Presumably, if persons with disabilities make
up 15% of the world’s population, then they also comprise
roughly 15% of all those reflected in such statistics. Thus
Goal 7 Target C will not be achieved unless persons with
disabilities are routinely included in water and sanitation
programmes (Groce & Trani 2009).

Such access is a right also guaranteed under the new UN
Convention on the Rights of Persons with Disabilities which
came into force in May 2008 (UN 2006). Article 9 of the Con-
vention specifically ensures persons with disability equal
access to the physical environment and the identification and
elimination of all obstacles and barriers to such accessibility;
Article 28 recognises the right of persons with disabilities to
an adequate standard of living for themselves and their
families, including adequate food, clothing and housing, and
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Article 32 ensures that international cooperation, including
international development programmes, are inclusive of and
accessible to persons with disabilities (UN 2006).

This paper reviews the existing knowledge of water and
sanitation as it relates to persons with disabilities. We will
argue that a small but growing body of writings in the engin-
eering and disability advocacy fields now makes knowledge
of low-tech, low cost interventions for persons with disabil-
ities increasing more available. However, this information
has yet to be widely disseminated among WASH pro-
fessionals or incorporated into routine WASH policies and
practices and the potential health and development impli-
cations of this lack of access to adequate water and
sanitation facilities remains largely unexamined. We also
note with concern that in some places, improvements in
WASH facilities - new latrines with steps, or water pumps
with higher handles - may in fact make new WASH facilities
less, not more, accessible to people with some types of disabil-
ities. Thus this paper is also intended to provide an overview
and an introduction to key issues in global disability, identify-
ing where gaps in knowledge currently exist and make
recommendations for future research and programming.

In the course of this desk study, the public health and
medical literatures were reviewed through Medline, Web of
Science and Global Health search engines, paying particular
attention to any epidemiology or disease-specific studies link-
ing disability to water-related morbidity or mortality. The grey
literature was also reviewed, with particular attention paid to
publications from major UN agencies, bilateral and multilat-
eral organisations, non-governmental organisations (NGOs)
and disabled peoples’ organisations (DPOs) working on
health and development issues. While we were interested in
any publications relating water and sanitation to health and
disability, emphasis was placed on articles published between
1995 and the time of the review (2010) and on publications
which focused on low- and middle-come countries, as defined
by the World Bank (2010).

BARRIERS TO ACCESS

It is a widely acknowledged but little studied fact that per-
sons with disabilities routinely face difficulties in accessing
clean water and basic sanitation throughout the developing

world. Issues preventing disabled people from accessing
water and sanitation in these countries may vary depending
on cultural and geographical contexts, as well as by the type
of disability a person may have. Thus a person with a phys-
ical impairment may face significantly more difficulties in
using a hand pump or an outdoor latrine, a person who is
deaf or who has an intellectual disability may have no phys-
ical difficulty in walking to a community latrine, but be
teased or abused and thus find such a facility inaccessible
for social and safety reasons. However, cultural and geo-
graphic variations, as well as adaptations needed for
persons with different types of disabilities, are well known
and can be anticipated and planned for. Pradhan & Jones
(2008) argue that these barriers can broadly be separated
into two types: technical and social.

Technical barriers

Technical barriers include the structural difficulties faced by
persons with disabilities in accessing water and sanitation
facilities. For example, many people with physical impair-
ments are unable to collect water for themselves. Some
cannot carry water the distance required, others find well
walls and water taps too high (Tesfu & Magrath 2006;
WaterAid 2006; Pradhan & Jones 2008).

Even if persons with physical disabilities are able to
carry water, they may not be able to carry the amount
they need (Kendra 2008), and reports from the field col-
lected by the Leonard Cheshire Disability and Inclusive
Development Centre, University College London (Bailey &
Groce 2009) indicate that even in the hottest climates, indi-
viduals with physical disabilities report restricting the
amount of water they use or consume because of the
inability to transport needed amounts back to their house-
holds. Persons with physical disabilities also report that
carrying water can be exceptionally time consuming -
either for themselves or for the person collecting water on
their behalf (Jones et al. 2003; Snider & Takeda 2008).

As collection of water is often an activity undertaken by
one or two members of the family on behalf of the others,
many studies have found that people with disabilities
reported more difficulties accessing sanitation facilities
than collecting water (Kendra 2008; WaterAid Nepal
2008). Hardware and washroom doors can be difficult to
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manipulate, there may be nowhere to rest the water con-
tainer whilst filling it, or there may be nothing to hold on
to for balance to avoid falling into a well or pond (Jones
et al. 2002). Toilets/latrines with steps or raised above
ground are often inaccessible to people with physical
impairments. Latrines are often too small to enable people
with a wheelchair or crutches to enter and close the door
behind them. Floors made of wood, tile or other materials
can be too slippery for people with walking or balancing
impairments. In such cases, millions of people with physical
impairments report that they end up crawling on the (often
filthy) floor to reach the latrine. To this number can be
added of the millions of people worldwide who need, but
currently cannot afford, wheelchairs (WHO 2010).

Other frequently mentioned structural barriers are lack
of support bars in latrines for people who have difficulties
holding themselves in a sitting or squatting position (this is
particularly a problem for women), or accessible sinks and
washing points (Jones & Fisher 2005; Snider & Takeda
2008). Additionally, the risk of accidents due to slippery/
uneven paths, and the necessity of open defecation at
night-time are also regularly cited as concerns (Tesfu &
Magrath 2006; WaterAid 2006; Jones & Jansz 2008;
Kendra 2008; Pradhan & Jones 2008).

Lack of knowledge amongst water and sanitation provi-
ders, and among persons with disabilities themselves, about
appropriate infrastructure designs and available technology
to make adaptations is another significant technical barrier
(Jones et al. 2003; UN ESCWA 2004). Notably, many of
the technical barriers faced by persons with disabilities are
also faced by pregnant women, the elderly, children and
others, meaning that accessible facilities could benefit
many members of society (Pradhan & Jones 2008; Flowers
2000).

Social barriers

Barriers to persons with disabilities extend beyond design
and hardware issues. Social barriers vary in different cul-
tures; however studies from many countries report that
persons with disabilities often face stigma and discrimi-
nation from others when using both household and public
facilities. Fears that persons with disabilities would contami-
nate water sources or that they would make the latrines dirty

are frequently reported (Rukunga et al. nd; Tesfu & Magrath
2006; Pradhan & Jones 2008).

People with certain types of disabilities may also need to
take a longer time to use the facilities — a stigmatising experi-
ence when using communal latrines (Kendra 2008). Others
who are unable to enter latrines (or who did not use latrines
due to discrimination from their communities) have raised
the issue of stigma associated with open defecation, result-
ing in disabled people (particularly women) only going in
the dark, with the attendant dangers of accidents, rape
and other adverse safety issues (Snider & Takeda 2008;
WaterAid Mali 2007; Gosling 2010).

Many of the studies currently available note the low self-
esteem and lack of dignity experienced by those who are
dependent on family members to assist them in using inac-
cessible water (and particularly sanitation) facilities
(Hannan 2005; Tesfu & Magrath 2006; Flowers 2009). The
issue of time allocation within families is also frequently
raised by persons with disabilities who require assistance
because of inaccessible facilities. This may compound nega-
tive attitudes already existing in families where a disabled
family member is perceived as a social or financial burden
(NEWAH 2004; Snider & Takeda 2008). Accessible latrines
can make a significant difference in a disabled person’s self-
esteem, in attitudes towards them within their household
and in their community (Rukunga ef al. nd; WaterAid Ethio-
pia 2008). They also appear to increase the time available for
disabled people themselves and/or their care-givers to
engage in productive activities, rather than expending inor-
dinate amounts of time on mundane water and sanitation
chores (Hannan 2005; Jones & Reed 2005).

Although most of the studies on disability issues and
water and sanitation focus on the individual’s home and
community, a few also discuss the implications of lack of
access to water and sanitation facilities in school and in
the workplace (Menya & Safu 2005; Musenyente 2005;
Lewis 2010). Studies find that children with disabilities are
often prevented from attending schools due to a lack of
accessible toilets (Menya & Safu 2005; Bah 2010). For
example, in Uganda, efforts to increase enrolment of dis-
abled children in schools through inclusive education
programmes and legislation are being undercut by lack of
accessible toilets, with particularly high dropout rates
reported among physically disabled adolescent girls who
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were unable to access school toilets modestly (Bailey &
Groce 2010). In an era when UNESCO reports that more
than 90% of all disabled children still do not attend
school, and disabled girls are far more likely than boys to
leave school early (UNESCO 2010), it seems particularly
unfortunate that disabled girls are dropping out of school
because they cannot get into the school bathroom and
close the door behind them.

Employment is an area of equal concern. Unemploy-
ment rates globally for persons with disabilities range
above 80% (UN Enable 2008). Lack of accessible toilets is
often a critical barrier to persons with disabilities seeking
and taking jobs (Snider & Takeda 2008).

Nor is this a barrier for persons with disabilities alone.
The need for assistance in toileting and care is regularly
cited as the reason that one or more adults in a household
(usually the mother) remains at home rather than participat-
ing in the workforce (Jones & Reed 2005). Where disabled
children are in schools with no accessible toilets, it is also
not unusual to have mothers stay home from work or
leave chores and other children at home to walk to their
child’s school several times a day to help with toileting
activities (Achieng 2010; Lewis 2010).

Thus equitable and accessible access to water and sani-
tation affects all household members. Where lack of
accessible water and sanitation facilities limits a child’s abil-
ity to get an education or keeps both a disabled individual
and a carer out of the workforce, the economic impact on
families in compounded. Because the carer is usually a
woman, this is also a gender issue. With lower earning
potential, such families may also be unable to afford to
make structural adjustments to home water and sanitation
facilities to increase access and in the end, persons with dis-
abilities who remain uneducated and unemployed often
have less ability to influence decisions made within their
families and communities, including decisions about water
and sanitation facilities (Pradhan & Jones 2008; Snider &
Takeda 2008).

TECHNICAL KNOWLEDGE AND EXPERIENCE

While there is limited work on the adaptation of water and
sanitation systems, a growing number of very good resources

are now available. Of note is work at the Water Engineering
and Development Centre (WEDC) at Loughborough Uni-
versity in the UK, where Jones and Reed’s DFID-funded
research on ‘Water Supply and Sanitation Access and Use
by Disabled People’ from 2002 and 2005 produced signifi-
cant contributions to the literature. On-going work by
Jones and her colleagues continue to contribute on-line
and published resource (Jones & Fisher 2005).

In recent years, additional studies, reports and manuals
from WaterAid, the World Bank as well as NGOs and DPOs
have begun to provide water and sanitation experts with
good technical information on how to include persons
with disabilities (see for example NEWAH 2004; Ferneeuw
2005; Jones & Reed 2005; Jones & Jansz 2008).

Aside from structural solutions developed by these
researchers, there is a consensus in this literature that:

1. there continues to be a lack of relevant information and
documented examples of good practice;

2. barriers to access arise from obstacles in the built
environment, social barriers and institutional factors, as
well as individual abilities, and this range of barriers
needs to be addressed holistically;

3. it is more cost-effective to design accessible facilities from
the outset than to make changes later;

4. although many governments and international agencies
have policies and legislation about the inclusion of per-
sons with disabilities, these almost never include
WASH concerns;

5. WASH professionals and advocates need training on dis-
ability issues to ensure they include persons with
disabilities in consultations and do not see disability as
a separate ‘specialist’ issue;

6. women with disabilities often face double or triple dis-
crimination, and their needs are often completely
overlooked; and

7. it is essential to include persons with disabilities in
decision-making processes from the outset in order to
ensure the resulting solutions will be effective.

Jones & Jansz (2008) have discussed the merits and risks
of two different approaches to improving accessibility:
(1) starting with a group of people with a specific impair-
ment, identifying problems and needs, and developing
solutions to address these individual needs; or (2) starting
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at the community level, identifying problems in accessing
existing services for all people and developing solutions to
eliminate common obstacles. The first approach focuses
on solving individual problems effectively, but limits appli-
cability to other users and risks segregating users - it
largely involves developing individual accessibility aids.
The second approach is more holistic, reflecting the concept
of ‘Universal Design’ and involves changing the infrastruc-
ture. Universal Design increases accessibility for more
people but may not meet the needs of all users (Montgomery
et al. 2009; Universal Design Network). A middle ground,
where community level WASH facilities are made univer-
sally accessible, but with the acknowledgement that in
some cases additional adaptations may be needed for indi-
viduals with specific needs, might be the best solution.

Health implications of lack of access to water and
sanitation

While technical and social implications of access to water
and sanitation have received some attention in recent
years, the health implications have not been documented
specifically for persons with disabilities.

Particularly absent in our review of the literature was
any information on exposure linked to morbidity or mor-
tality as a result of lack of access to water and sanitation
facilities for persons with pre-existing disabilities. This lack
of focus on the health of persons already living with a dis-
ability is common across a number of public health
arenas. Limited research exists, for example, on general pae-
diatric care for disabled children or HIV/AIDS rates among
persons with disabilities. Thus the lack of information on
the links between persons with disabilities and water-related
ill-health issues does not come as a complete surprise.

In lieu of such data however, we here summarise esti-
mates on the global burden of disease attributable to water
and sanitation worldwide from a disability perspective.
Pruss-Ustun et al. (2008) estimate that poor access to
water, sanitation and hygiene is responsible for 4% of
global deaths and 10% of the total disease burden (in
DALYs) worldwide. The World Health Organization has
estimated that 1.8 million people die every year from diar-
rhoeal diseases (90% of whom are children under five in
developing countries), and 88% of these diarrhoeal deaths

can be attributed to an unsafe water supply and/or
inadequate sanitation and hygiene (WHO 2004). It has
been estimated that improved water quality reduces diar-
rhoea morbidity; point-of-use household water treatment
and improved sanitation leading to reductions in diarrhoeal
disease of 35% and 32%, respectively (Fewtrell et al. 2005).

The health risks of limited access to water and sanitation
are broader than those of infectious diseases alone. Reports
suggest that when persons with disabilities need assistance
to use the toilet, individuals may significantly restrict their
intake of both water and food throughout the day, waiting
until evening to ensure that a member of the household is
nearby to assist them with toileting activities (Bailey &
Groce 2009). In hot climates, restriction of water during
the day may have significant health implications. In many
countries, restricting food to one meal a day may lead to
serious under-nutrition or malnutrition in individuals who
may already be nutritionally compromised due to disabil-
ity-related health concerns (Yousafzai et al. 2003).

The difficulty in accessing sinks or enough water to
wash properly after trips to the toilet is also reported regu-
larly by persons with disabilities and this is likely to put
them at increased risk of disease (Tesfu & Magrath 2006;
WaterAid 2006). The link between poverty and disability
also means that many persons with disabilities may live in
households where they are unable to afford soap and
other cleaning materials.

Nor are diarrhoeal diseases, nutrition and lack of soap
and clean water the only concerns of persons with disabil-
ities. An estimated 2 billion nematode infections could be
averted along with 200 million fewer individuals suffering
from cases of schistosomiasis and 5 million fewer cases of
visual impairment due to trachoma, by providing access to
clean and safe water and sanitation supplies (Pruss-Ustun
et al. 2008). Trachoma, the world’s primary cause of preven-
table blindness, is particularly relevant to this discussion
because it represents an example of how lack of access to
sanitation and hygiene actually induces a disability (irrevers-
ible blindness), further compounding the already difficult
situation faced by individuals with pre-existing disabilities,
while adding to the total numbers of individuals living
with a disability in those communities at risk of the disease.
Field research in Tanzania demonstrated that use of a
simple pit latrine reduces risk of trachoma by half
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(Montgomery et al. 2010), but many such latrines continue to
be inaccessible to persons with disabilities, and the necessity
for many people with physical disabilities of having to crawl
to the latrine area or across latrine floors, would only
increase this risk of exposure.

When discussing direct effects of water supply on health,
Cairncross stresses that the quantity of water available is far
more important than quality of water, as ‘practically all
potentially water-borne infections that are transmitted by
the feco-oral route can potentially be transmitted by other
means (contamination of fingers, food etc.) all of which are
water-washed routes’ (Cairncross & Valdmanis 2006).

It can be assumed that persons with disabilities are at
least at equal risk of exposure to any and all of these infec-
tious diseases and equally likely to benefit from
interventions. Indeed, although research on this is only
now underway (Bailey & Groce 2010), it can be speculated
that individuals with mobility impairments who must
crawl across ground or through water contaminated by
faecal matter, may be at increased risk of exposure to a
number of infectious diseases such as schistosomiasis, tra-
choma and intestinal worms. Furthermore, while we can
assume that persons with disabilities are at equal or
increased risk of exposure to such diseases, there is a grow-
ing body of data that clearly show that should persons with
disabilities become infected, they are far less likely than
their non-disabled peers to have timely access to medical
care - or any access at all.

In cultural settings where women are only able to defe-
cate and urinate in the dark, Cairncross suggests that an
increased prevalence of urinary tract infections is likely
(Cairncross & Valdmanis 2006). This is relevant to those
persons with disabilities already at increased risk of urinary
tract infections who are unable to use latrines during day-
light hours due to accessibility issues or stigma.
Additionally, individuals with physical, intellectual, mental
health and sensory (blindness/ deafness) disabilities routi-
nely report incidences of physical, verbal and sexual abuse

when using public facilities (Groce 2006).

Poverty and lack of access to water and sanitation

Lack of access to water and sanitation has significant econ-
omic as well as health implications. Persons with disabilities

and their families are disproportionately poor (Elwan 1999).
Furthermore, a growing body of research indicates that the
interplay between disability, poverty and health is multidi-
mensional, thus making intervention to alleviate or
eliminate such poverty, more complex than initially antici-
pated and including issues such as health, education and
access to resources like water and sanitation (Braithwaite &
Mont 2009; Mitra & Sambamoorthi 2009; Mont & Loeb
2008; Trani & Loeb 2011).

The link between poverty, disability and access to water
and sanitation resources, particularly in communities with
improving economic resources, needs to be considered.
The economic justification for ensuring access to water
and sanitation facilities for persons with disabilities has yet
to be adequately addressed in the literature, but the associ-
ation between poverty and impediments to clean water
and basic sanitation is clear. Worldwide, the lowest quintile
is 16 times more likely than the wealthiest to practice open
defecation: while the majority of the poorest practice open
defecation (63%); the wealthiest do not (4%) (Bongartz &
Chambers 2009; WHO/UNICEF 2010). Cairncross and col-
leagues have already established a solid link between
improved water and sanitation facilities and economic
benefits, as time previously spent transporting/queuing for
water can instead be spent earning money (Cairncross &
Valdmanis 2006). Hutton et al. (2007) report that in Sub-
Saharan Africa there is at least a US $5 benefit for every
US $1 investment in water and sanitation. Such arguments
are particularly relevant for persons with disabilities and
their households. Those with disabilities and their families
fall disproportionately into the poorest quintile and thus
may be assumed to be disproportionately represented
among those most in need of improved water and sanitation
interventions. Campaigns and initiatives to improve commu-
nity-wide access to improved water and sanitation and to
eliminate WASH associated diseases simply will not suc-
ceed if persons with disabilities are not reached as part of
the general population.

If a disabled person can access water and sanitation
facilities without assistance from a family member, then
the person with a disability and the family members can
use their time more productively both at home and in the
workplace (Hannan 2005; Jones & Reed 2005). Thus latrine
ownership — or lack thereof - may have an even greater
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impact on the economic and social status of a person with a
disability, particularly if it means they are better able to not
only maintain their dignity but also to have the time and
energy to engage more effectively with the surrounding
community.

CURRENT GAPS IN KNOWLEDGE

Data on disability prevalence, on disability within the
broader realm of international health and development
efforts, and specifically within the realm of water and sani-
tation, are currently exceptionally limited throughout the
developing world. Data on disability and development
issues have only recently begun to be collected — much of
it in response to the new efforts called for by the UN Con-
vention on the Rights of Persons with Disabilities (UN
2006) and the work of the UN’s Washington Group on Dis-
ability Statistics (Washington Group 2010).

Information on the access of persons with disabilities to
water and sanitation is largely anecdotal or based on small-
scale, largely qualitative studies. Such studies are usually
initiated to identify need or document technical solutions
in a specific community, and can represent important new
contributions to the literature (see for example: David;
Ferneeuw 2005; Sinha ef al. 2006; Horne & Debeaudrap
2007; Jenkins 1999; Russell 2008; Taylor 2009). However,
the next step is for implementation and evaluation of such
interventions on a larger scale with rigorous longitudinal
assessments, in order to better identify what works, why it
works and what the actual benefits are to persons with dis-
abilities and their family.

More studies are also needed documenting good prac-
tice and innovative examples of adaptations that are low
cost, locally implemented and sustainable over time. There
is likewise a need to investigate intermediate measures
(e.g. the use of pots of water for washing or adaptations
for toileting) used by households when they cannot afford
or have been unable to implement structural changes. We
anticipate that many adaptations will be simple ones, for
example the use of ropes or fences to help guide persons
with visual impairments to household wells or latrines, sup-
port bars or hand rails made from local materials such as
wood or bamboo, or the use of adaptive clothing (such as

the replacement of buttons with Velcro or draw strings).
Other adaptations will be more costly, such as building
latrines with concrete floors to allow clean, non-slip surfaces
or putting in wider doorways. Finally, additional infor-
mation is needed on how and to what extent persons with
disabilities rely on other household members for assistance,
and how this impacts relationships within families and
households, as well as the economic and social implications
this represents.

The health implications of restricted access to clean
water and basic sanitation, as noted earlier, are anticipated
to be significant in terms of infectious and water-borne dis-
eases, psychological issues and safety concerns for both
men and women, but almost no research currently exists
on this subject. Furthermore, while implications can be
deduced from more general studies, it is likely that some
health outcomes will be different for persons with different
types of disabilities. Also, should a person with disabilities
fall ill due to restricted access to clean water and basic sani-
tation, it can be anticipated that in many households -
especially in the poorest households — they will be less
likely to have access to timely medical treatment. Further
research is needed on this as well. Thus it is anticipated
here that there may be significant differences in both mor-
bidity and mortality for persons with disabilities with
respect to water and sanitation-related diseases. The impli-
cations of exposure to these diseases for other household
members are worth researching. Our own research centre,
the Leonard Cheshire Disability and Inclusive Development
Centre at University College London, is currently undertak-
ing a series of such studies, but far more work is needed on
this subject.

Next steps

Research on the ramifications of access and lack of access to
safe water and basic sanitation for persons with disabilities
is needed at all levels. In order to create an evidence base,
questions about persons with disabilities should routinely
be included in all studies on water, sanitation and hygiene
practices. It would be equally beneficial to include questions
about water, sanitation and hygiene practices in disability
and development research projects. This two way approach
to disability research has been labelled by DFID as a ‘twin
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track’ approach (DFID 2000) — and it is particularly relevant
in the field of water and sanitation. Among the specific rec-
ommendations based on this literature search and analysis,
we offer the following:

e research to better understand the social, economic and
public health implications of lack of access to adequate
water and sanitation facilities for persons with
disabilities;

e increasing the evidence base on experiences of persons
with disabilities in accessing water and sanitation facili-
ties, as well as providing concrete examples of what
works to improve access;

e cost-benefit analysis and other economic studies docu-
menting the benefits to persons with disabilities, their
households and their communities when improved water
and sanitation facilities are made available — or the costs
when such access is unavailable. Such research would
help justify the costs that may be attendant in making cur-

rent and/or future resources and facilities accessible.

In summary, evidence is needed to lobby at all levels to
consider persons with disabilities when adapting existing or
constructing new water and sanitation projects. Attention to
accessibility of facilities in schools and other public build-
ings, to facilitate greater inclusion of persons with
disabilities in education and employment, are particularly
important and consistently overlooked.

CONCLUSION

In order to meet Millennium Development Goal 7 for water
and sanitation, as well as to ensure compliance with the new
United Nations Convention on the Rights of Persons with
Disabilities, access to clean water and basic sanitation
must be considered not only a ‘right’ but also a necessary
component in all WASH policy and programming. Eliminat-
ing water-borne/water-washed diseases within communities
and breaking the links between poverty, poor water and
sanitation is likely to be impossible unless persons with dis-
abilities are included in all WASH-related efforts.

It is important to emphasise that most persons with
disabilities in all communities can be served by low-cost,
low-tech innovations or through simple adaptations already

documented and readily available online (WEDC; Source
20t). Even less costly is inclusion of basic elements of uni-
versal design — ramps instead of steps for example — before
new WASH facilities are built. While water and sanitation
designs may vary, and there are a range of adaptations
needed for persons with different types of disabilities,
these differences are limited in number, already well docu-
mented and can be easily anticipated and budgeted for.
The key is awareness and sensitivity to the needs of this
missing 10% of the population.

Finally, WASH experts and advocates do not have to
work alone. Consultation and collaboration with DPOs
and NGOs that work on behalf of disabled populations
now exist in all countries, and can provide expertise, insight
and partnerships with WASH professionals at all levels.

Inclusion of disability issues is needed at all levels -
from prominent discussion at global meetings to planning
sessions at the community level. The inclusion of persons
with disabilities is a human right, an economic imperative
and an act of enlightened self-interest on the part of civil
society, health organisations and governments. Policy
makers as well as WASH professionals and advocates
would be wise to take notice.

ACKNOWLEDGEMENTS

This document is an output from the Cross-cutting Disability
Research Programme funded by the UK’s Department for
International Development (DFID). The views expressed
are those of the authors and do not necessarily represent
those of the DFID. Published by the Leonard Cheshire
Disability and Inclusive Development Centre, University
College London (UCL). We also note with appreciation
comments from Maggie Montgomery, PhD, WHO.

REFERENCES

Achieng, P. 2010 Phoebe’s story. Enabling Education. Sept. 14:22
Enabling Education Network. Available from: http:/www.
eenet.org.uk/resources/docs/Enabling%20Education~issue
%2014~2010.pdf (accessed 17 May 2011).

Bah, O. 2010 Community involvement in school water projects:
Experience from post-conflict Sierra Leone. Enabling


http://www.eenet.org.uk/resources/docs/Enabling%20Education~issue%2014~2010.pdf
http://www.eenet.org.uk/resources/docs/Enabling%20Education~issue%2014~2010.pdf
http://www.eenet.org.uk/resources/docs/Enabling%20Education~issue%2014~2010.pdf
http://www.eenet.org.uk/resources/docs/Enabling%20Education~issue%2014~2010.pdf

625  N. Groce et al. | Water and sanitation issues for persons with disabilities

Journal of Water and Health | 09.4 | 2011

Education. Sept. 14:16-17. Enabling Education Network.
Available from: http://www.eenet.org.uk/resources/docs/
Enabling®%20Education~issue®%2014~2010.pdf (accessed 17
May 2011).

Bailey, N. & Groce, N. 2010 Water and Sanitation Issues for
Persons with Disabilities in Low and Middle Income
Countries. Leonard Cheshire Centre for Disability and
Inclusive Development, University College London. Working
Paper Series: No. 12.

Bongartz, P. & Chambers, R. 2009 Beyond Subsidies: Triggering a
Revolution in Rural Sanitation. IDS InFocus Policy Briefing
[Online], 10. Available from: http://www.ids.ac.uk/index.
cfm?objectid=7447E12B-B4CD-5162-7151E5E78 AB94027
(accessed 17 May 2011).

Braithwaite, J. & Mont, D. 2009 Disability and poverty: a survey of
World Bank Poverty Assessments and implications. ALTER,
Eur. ]. Disabil. Res. 3, 219-232.

Cairncross, C. & Valdmanis, V. 2006 Water supply, sanitation and
hygiene promotion. In: Disease Control Priorities in
Developing Countries (D. Jamison, J. Breman, A. Measham,
G. Alleyne, M. Claeson, D. Evans, P. Jha, A. Mills & P.
Musgrove, eds.), 2nd edition. World Bank Publications,
Washington, DC.

David, V. How to build an accessible environment in developing
countries. Handicap International France, Cambodia.
Available from: www.slideshare.net/Bern7/
hi-86a-how-to-build-an-accessible-environment-in-
developing-countries-manual-2-access-to-water-and-
sanitation-facilities-part-1-toilets-and-closed-showers-english
(accessed 17 May 2011)

DFID 2000 Disability, Poverty and Development. Issues Paper.
Department for International Development, UK.

Elwan, A. 1999 Poverty and disability: A survey of the literature.
Social Protection Discussion Paper, The World Bank Social
Protection Unit, Human Development Network, Washington,
DC. Available from: http://siteresources.worldbank.org/
DISABILITY/Resources/280658-1172608138489/
PovertyDisabElwan.pdf (accessed 17 May 2011).

Ferneeuw, S. 2005 Guidelines for planning a barrier-free
environment: a practical manual to improve physical
accessibility in Afghanistan. STEPS Consulting Social, Lyon.
March. Available from: http://www.undp.org.af/
Publications/KeyDocuments/2005_cdap_guidelines.pdf
(accessed 17 May 2011).

Fewtrell, L., Kaufmann, R. B., Kay, D., Enanoria, W., Haller, L. &
Colford Jr, J. M. 2005 Water, sanitation, and hygiene
interventions to reduce diarrhoea in less developed
countries: a systematic review and meta-analysis. Lancet
Infect Dis 5, 42-52.

Flowers, C. 2009 Studying Equity, Inclusion and Rights Based
Approaches. DEW Point, Blisworth, UK.

Gosling, L. 2010 Equity and Inclusion: A Rights Based Approach.
WaterAid, London. Available from: http://www.wateraid.
org/documents/plugin_documents/
equity_and_inclusion_english.pdf (accessed 17 May 2011).

Groce, N. E. 2006 Violence against Disabled Children. Report for
UNICEF & United Nations Secretary General’s Office.
Background Report for UN Secretary General’s Report:
Violence Against Children. UNICEF, New York/UN
Secretariat.

Groce, N. E. & Trani, J.-F. 2009 Millennium Development Goals
and people with disabilities. Lancet 374, 1800-1801.

Hannan, M. 2005 Accessible handpumps and sanitary latrines by
and for disabled people in Bangladesh. In 31st WEDC
International Conference. WEDC, Kampala, Uganda.
Available from: http://www.wedc-knowledge.org/
wedcopac/opacreq.dll/fullnf?Search_link=AAAA:5209:
4267412.

Horne, C. & Debeaudrap, P. 2007 Study on access to water,
hygiene and sanitation for people in a disabling situation in
Mali (region of Tominian): data analysis.: Handicap
International, Lyon. Available from: http://www.handicap-
international.fr/fileadmin/documents/publications/
AccesEauMaliEN.pdf (accessed 17 May 2011).

Hutton, G., Haller, L. & Bartram, J. 2007 Global cost benefit
analysis of water supply and sanitation interventions. . Water
Health 5, 481-502.

Jenkins, M. W. 1999 Sanitation Promotion in Developing
Countries: Why the Latrines of Benin are Few and Far
Between. University of California-Davis.

Jones, H. & Fisher, J. 2005 Why Should Water and Sanitation
Consider Disabled People? WELL Briefing Note 12. WEDC,
Loughborough University, Leicestershire.

Jones, H. & Jansz, S.2008 Disability and Sanitation: Soap and Toilets
Briefing Note 3. WaterAid, London. Available from: http://
www.wateraid.org/documents/plugin_documents/briefing_
note_disability_and_sanitation_1.pdf (accessed 17 May 2011).

Jones, H., Parker, K. J. & Reed, R. 2002 Water Supply and
Sanitation Access and the Use by Physically Disabled People:
Literature Review. WEDC, Loughborough University,
Leicestershire.

Jones, H. E. & Reed, R. A. 2005 Water and Sanitation for Disabled
People and Other Vulnerable Groups: Designing Services to
Improve Accessibility. WEDC, Loughborough University,
Leicestershire.

Jones, H. E., Reed, R. A. & Bevan, J. E. 2003 Water and sanitation
for the disabled in low-income countries. Proc. Instit. Civil
Engineers-Municipal Engineer 156, 135-141.

Kendra, D. S. 2008 Report on Piloting of Appropriate Sanitation
Options for Differently Abled People. WaterAid Bangladesh,
Dhaka.

Kett, M. & Groce, N. E. 2009 Assessment of Uganda Inclusive
Education Project, Leonard Cheshire Disability Inclusive
Development Centre, University College London. 29th
March-2nd April 2009.

Lewis, 1. 2010 Water, sanitation, hygiene (WASH) and inclusive
education. Enabling Education. Sept. 14:9-11. Enabling
Education Network. Available from: http://www.eenet.org.
uk/resources/docs/Enabling%20Education~issue%
2014~2010.pdf (accessed 17 May 2011).


http://www.eenet.org.uk/resources/docs/Enabling%20Education~issue%2014~2010.pdf
http://www.eenet.org.uk/resources/docs/Enabling%20Education~issue%2014~2010.pdf
http://www.eenet.org.uk/resources/docs/Enabling%20Education~issue%2014~2010.pdf
http://www.ids.ac.uk/index.cfm?objectid=7447E12B-B4CD-5162-7151E5E78AB94027
http://www.ids.ac.uk/index.cfm?objectid=7447E12B-B4CD-5162-7151E5E78AB94027
http://www.ids.ac.uk/index.cfm?objectid=7447E12B-B4CD-5162-7151E5E78AB94027
http://www.slideshare.net/Bern7/hi-86a-how-to-build-an-accessible-environment-in-developing-countries-manual-2-access-to-water-and-sanitation-facilities-part-1-toilets-and-closed-showers-english
http://www.slideshare.net/Bern7/hi-86a-how-to-build-an-accessible-environment-in-developing-countries-manual-2-access-to-water-and-sanitation-facilities-part-1-toilets-and-closed-showers-english
http://www.slideshare.net/Bern7/hi-86a-how-to-build-an-accessible-environment-in-developing-countries-manual-2-access-to-water-and-sanitation-facilities-part-1-toilets-and-closed-showers-english
http://www.slideshare.net/Bern7/hi-86a-how-to-build-an-accessible-environment-in-developing-countries-manual-2-access-to-water-and-sanitation-facilities-part-1-toilets-and-closed-showers-english
http://siteresources.worldbank.org/DISABILITY/Resources/280658-1172608138489/PovertyDisabElwan.pdf
http://siteresources.worldbank.org/DISABILITY/Resources/280658-1172608138489/PovertyDisabElwan.pdf
http://siteresources.worldbank.org/DISABILITY/Resources/280658-1172608138489/PovertyDisabElwan.pdf
http://siteresources.worldbank.org/DISABILITY/Resources/280658-1172608138489/PovertyDisabElwan.pdf
http://www.undp.org.af/Publications/KeyDocuments/2005_cdap_guidelines.pdf
http://www.undp.org.af/Publications/KeyDocuments/2005_cdap_guidelines.pdf
http://www.undp.org.af/Publications/KeyDocuments/2005_cdap_guidelines.pdf
http://dx.doi.org/10.1016/S1473-3099(04)01253-8
http://dx.doi.org/10.1016/S1473-3099(04)01253-8
http://dx.doi.org/10.1016/S1473-3099(04)01253-8
http://www.wateraid.org/documents/plugin_documents/equity_and_inclusion_english.pdf
http://www.wateraid.org/documents/plugin_documents/equity_and_inclusion_english.pdf
http://www.wateraid.org/documents/plugin_documents/equity_and_inclusion_english.pdf
http://www.wateraid.org/documents/plugin_documents/equity_and_inclusion_english.pdf
http://dx.doi.org/10.1016/S0140-6736(09)61909-7
http://dx.doi.org/10.1016/S0140-6736(09)61909-7
http://www.wedc-knowledge.org/wedcopac/opacreq.dll/fullnf?Search_link=AAAA:5209:4267412
http://www.wedc-knowledge.org/wedcopac/opacreq.dll/fullnf?Search_link=AAAA:5209:4267412
http://www.wedc-knowledge.org/wedcopac/opacreq.dll/fullnf?Search_link=AAAA:5209:4267412
http://www.handicap-international.fr/fileadmin/documents/publications/AccesEauMaliEN.pdf
http://www.handicap-international.fr/fileadmin/documents/publications/AccesEauMaliEN.pdf
http://www.handicap-international.fr/fileadmin/documents/publications/AccesEauMaliEN.pdf
http://www.handicap-international.fr/fileadmin/documents/publications/AccesEauMaliEN.pdf
http://dx.doi.org/10.2166/wh.2007.009
http://dx.doi.org/10.2166/wh.2007.009
http://www.wateraid.org/documents/plugin_documents/briefing_note_disability_and_sanitation_1.pdf
http://www.wateraid.org/documents/plugin_documents/briefing_note_disability_and_sanitation_1.pdf
http://www.wateraid.org/documents/plugin_documents/briefing_note_disability_and_sanitation_1.pdf
http://www.wateraid.org/documents/plugin_documents/briefing_note_disability_and_sanitation_1.pdf
http://dx.doi.org/10.1680/muen.2003.156.2.135
http://dx.doi.org/10.1680/muen.2003.156.2.135
http://www.eenet.org.uk/resources/docs/Enabling%20Education~issue%2014~2010.pdf
http://www.eenet.org.uk/resources/docs/Enabling%20Education~issue%2014~2010.pdf
http://www.eenet.org.uk/resources/docs/Enabling%20Education~issue%2014~2010.pdf
http://www.eenet.org.uk/resources/docs/Enabling%20Education~issue%2014~2010.pdf

626  N. Groce et al. | Water and sanitation issues for persons with disabilities

Journal of Water and Health | 09.4 | 2011

Menya, C. & Safu, C. 2005 Practical ways to improve accessibility
for disabled people: inclusive education facilities benefit all.
In 31st WEDC International Conference. WEDC, Kampala,
Uganda. Available from: http://www.wedc-knowledge.org/
wedcopac/opacreq.dll/fullnf?
Search_link=AAAA:3361:5453035.

Mitra, S. & Sambamoorthi, U. 2009 Wage differential by disability
status in an agrarian labor market in India. Appl. Econ. Lett.
16, 1393-1398.

Mont, D. & Loeb, M. 2008 Beyond DALYs: Developing Indicators
to Assess the Impact of Public Health Interventions on the
Lives of People with Disabilities. World Bank, Washington.

Montgomery, M., Bartram, J. & Elimelech, M. 2009 Increasing
functional sustainability of water and sanitation supplies in rural
Sub Saharan Africa. Environ. Engineer. Sci. 26, 1017-1023.

Montgomery, M. A., Desai, M. M. & Elimelech, M. 2010
Assessment of latrine use and quality and association with
risk of trachoma in rural Tanzania. Trans. R. Soc. Trop. Med.
Hyg. 104, 283-289.

Musenyente, E. 2005 Low-cost assistive devices for
disabled people’s access to water and sanitation. In 31s¢
WEDC International Conference. WEDC, Kampala, Uganda.
Available from: http://www.wedc-knowledge.org/
wedcopac/opacreq.dll/fullnf?
Search_link=AAAA:4439:39665549.

NEWAH 2004 Making Latrines User-Friendly for Everyone. An
Exploratory Research Study on the Discomfort Faced by
Pregnant Women, Elderly, Overweight, Sick and Disabled
People when Using Squat Latrines. Nepal Water for Health,
Western Region Orrice, Pokhara, Nepal. Available from:
http://www.newah.org.np/pdf-tile/latrines.pdf (accessed
17 May 2011).

Pradhan, A. & Jones, O. 2008 Creating user-friendly water and
sanitation services for the disabled: The experience of
WaterAid Nepal and its partners. In: Beyond Construction:
Use by All (J. Wicken, J. Verhagen, C. Sijbesma, C. Da Silva
& P. Ryan, eds.), WaterAid, London.

Pruss-Ustun, A., Bos, R., Gore, F. & Bartram, J. 2008 Safer Water,
Better Health: Cost, Benefits and Sustainability of
Interventions to Protect and Promote Health. World Health
Organization, Geneva, Switzerland.

Rukunga, G., Mutethia, D. & Kioko, T. WELL nd Country Note
21.1: Why the water and sanitation sector in East Africa
should consider disabled people. Available from: http://
www.lut.ac.uk/well/resources/Publications/Country%
20Notes/CN12.1.htm (accessed 17 May 2011).

Russell, T. 2008 Field Visit Report - WaterAid Mali, Kolokani.
WaterAid Mali, Kolokani.

Sinha, M., Trivedi, R. & Godfrey, S. 2006 A project to develop
inclusive models of sanitation for persons with disabilities.
(India). In 32nd WEDC International Conference, 2006.
Water, Engineering and Development Centre,
Loughborough, Leicestershire.

Snider, H. & Takeda, N. 2008 Design for All: Implications for
Bank operations. The World Bank. October. Available from:

http://siteresources.worldbank.org/DISABILITY/
Resources/Universal_Design.pdf (accessed 16 May 2011).

SOURCE 2011 Handicap International. Available from: http://
www.handicap-international.org.uk/resources/latest_news/
source/source_wash (accessed 17 May 2011).

Taylor, B. 2009 Situation Analysis of Women, Children and the
Water, Sanitation and Hygiene Sector in Tanzania. Dar es
Salaam, Tanzania. September.

Tesfu, M. & Magrath, P. 2006 WaterAid Ethiopia Briefing Note 9:
Equal access for all - 2. Available from: http://www.wateraid.
org/documents/plugin_documents/briefing note_disability.
pdf (accessed 17 May 2011).

Trani, J.-F. & Loeb, M. 2011 Poverty and disability: a vicious circle?
Evidence from Afghanistan and Zambia. J. Int. Dev. (in press)

UNESCO 2010 Reaching the Marginalized. Education for All
Global Monitoring Report. Available from: http://unesdoc.
unesco.org/images/0018/001866/186606E.pdf.

United Nations 2006 United Nations Convention on the Rights of
Persons with Disabilities. (Online). DESA. Available from:
http://www.un.org/disabilities/default.asp?
navid=12&pid=150 (accessed 17 May 2011).

United Nations 2000 United Nations Goals. Available from:
http://www.un.org/millenniumgoals.

United Nations Economic and Social Commission for Western
Asia (ESCWA) 2004 Accessibility for the disabled: a design
manual for an urban environment. Urban Management
Department, Lebanese company for the Development and
Reconstruction, Beirut Central District. Available from:
http://www.escwa.un.org/cities/tech/disabled/main.html
(accessed 17 May 2011).

Universal Design Network Website. Available from:http://www.
universaldesign.net/links.htm (accessed 17 May 2011).

Washington Group on Disability Statistics, United Nation.

2010 Website. Available from: http://unstats.un.org/unsd/
methods/citygroup/washington.htm (accessed 17 May 2011).

Wateraid 2006 Briefing Note: All people, one goal, all access.
Available from: http://www.wateraid.org/documents/
plugin_documents/all_people_one_goal_all_access.pdf
(accessed 17 May 2011)

WaterAid Ethiopia 2008 Different, and the Same: Towards Equal
Access, Educaiton and Solidarity in WASH. WaterAid
Ethiopia, Ethiopia.

WaterAid Mali 2007 All People, One Goal: All Access: Water and
Sanitation Access for People with Disabilities. Briefing Note.
WaterAid. Available from: http://www.wateraid.org/
documents/plugin_documents/
all_people_one_goal_all_access.pdf

WaterAid Nepal 2008 Creating User-Friendly Water and
Sanitation Services for the Disabled; The Experience of
WaterAid Nepal and its partners. Discussion Paper.

WEDC Water, Engineering and Development Centre. UK:
Loughborough University http://wedc.lboro.ac.uk/ (accessed
17 May 2011).

WHO 2004 Water, Sanitation and Hygiene Links to Health:
Facts and Figures [Online]. World Health Organisation.


http://www.wedc-knowledge.org/wedcopac/opacreq.dll/fullnf?Search_link=AAAA:3361:5453035
http://www.wedc-knowledge.org/wedcopac/opacreq.dll/fullnf?Search_link=AAAA:3361:5453035
http://www.wedc-knowledge.org/wedcopac/opacreq.dll/fullnf?Search_link=AAAA:3361:5453035
http://dx.doi.org/10.1080/13504850802047011
http://dx.doi.org/10.1080/13504850802047011
http://dx.doi.org/10.1089/ees.2008.0388
http://dx.doi.org/10.1089/ees.2008.0388
http://dx.doi.org/10.1089/ees.2008.0388
http://dx.doi.org/10.1016/j.trstmh.2009.10.009
http://dx.doi.org/10.1016/j.trstmh.2009.10.009
http://www.wedc-knowledge.org/wedcopac/opacreq.dll/fullnf?Search_link=AAAA:4439:39665549
http://www.wedc-knowledge.org/wedcopac/opacreq.dll/fullnf?Search_link=AAAA:4439:39665549
http://www.wedc-knowledge.org/wedcopac/opacreq.dll/fullnf?Search_link=AAAA:4439:39665549
http://www.newah.org.np/pdf-file/latrines.pdf
http://www.newah.org.np/pdf-file/latrines.pdf
http://www.lut.ac.uk/well/resources/Publications/Country%20Notes/CN12.1.htm
http://www.lut.ac.uk/well/resources/Publications/Country%20Notes/CN12.1.htm
http://www.lut.ac.uk/well/resources/Publications/Country%20Notes/CN12.1.htm
http://www.lut.ac.uk/well/resources/Publications/Country%20Notes/CN12.1.htm
http://siteresources.worldbank.org/DISABILITY/Resources/Universal_Design.pdf
http://siteresources.worldbank.org/DISABILITY/Resources/Universal_Design.pdf
http://siteresources.worldbank.org/DISABILITY/Resources/Universal_Design.pdf
http://www.handicap-international.org.uk/resources/latest_news/source/source_wash
http://www.handicap-international.org.uk/resources/latest_news/source/source_wash
http://www.handicap-international.org.uk/resources/latest_news/source/source_wash
http://www.handicap-international.org.uk/resources/latest_news/source/source_wash
http://www.wateraid.org/documents/plugin_documents/briefing_note_disability.pdf
http://www.wateraid.org/documents/plugin_documents/briefing_note_disability.pdf
http://www.wateraid.org/documents/plugin_documents/briefing_note_disability.pdf
http://www.wateraid.org/documents/plugin_documents/briefing_note_disability.pdf
http://dx.doi.org/10.1002/jid.1709
http://dx.doi.org/10.1002/jid.1709
http://www.unesdoc.unesco.org/images/0018/001866/186606E.pdf
http://www.unesdoc.unesco.org/images/0018/001866/186606E.pdf
http://www.un.org/disabilities/default.asp?navid=12&amp;pid=150
http://www.un.org/disabilities/default.asp?navid=12&amp;pid=150
http://www.un.org/disabilities/default.asp?navid=12&amp;pid=150
http://www.un.org/millenniumgoals
http://www.escwa.un.org/cities/tech/disabled/main.html
http://www.escwa.un.org/cities/tech/disabled/main.html
http://www.universaldesign.net/links.htm
http://www.universaldesign.net/links.htm
http://www.universaldesign.net/links.htm
http://unstats.un.org/unsd/methods/citygroup/washington.htm
http://unstats.un.org/unsd/methods/citygroup/washington.htm
http://unstats.un.org/unsd/methods/citygroup/washington.htm
http://www.wateraid.org/documents/plugin_documents/all_people_one_goal_all_access.pdf
http://www.wateraid.org/documents/plugin_documents/all_people_one_goal_all_access.pdf
http://www.wateraid.org/documents/plugin_documents/all_people_one_goal_all_access.pdf
http://www.wateraid.org/documents/plugin_documents/all_people_one_goal_all_access.pdf
http://www.wateraid.org/documents/plugin_documents/all_people_one_goal_all_access.pdf
http://www.wateraid.org/documents/plugin_documents/all_people_one_goal_all_access.pdf
http://www.wateraid.org/documents/plugin_documents/all_people_one_goal_all_access.pdf
http://wedc.lboro.ac.uk/
http://wedc.lboro.ac.uk/

627  N. Groce et al. | Water and sanitation issues for persons with disabilities

Journal of Water and Health | 09.4 | 2011

Available from: http://www.who.int/water_sanitation_
health/publications/facts2004/en/ (accessed 17 May 2011).

WHO 2010 Guidelines on the Provision of Manual Wheelchairs in
Less Resourced Settings. WHO, Geneva. Available from:
http://www.who.int/disabilities/publications/technology/
English%20Wheelchair%20Guidelines%20(EN%20for%
20the%?20web).pdf (accessed 17 May 2011).

WHO 2011 World Report on Disability. Available from: http://
www.who.int/disabilities/world_report/2011/en/index.html.

WHO/UNICEEF 2010 Progress on Sanitation and Drinking
Water: Update, UNICEF, New York, WHO, Geneva.

World Bank. Country and Lending Groups. 2010 Available
from: http://data.worldbank.org/about/country-
classifications/country-and-lending-groups (accessed 17
May 2011).

Yousafzai, A., Filteau, S. & Wirz, S. 2003 Feeding difficulties in
disabled children leads to malnutrition: experience in an
Indian slum. Br. J. Nutr. 90, 1097-1106.

First received 11 December 2010; accepted in revised form 15 March 2011. Available online 2 June 2011


http://www.who.int/water_sanitation_health/publications/facts2004/en/
http://www.who.int/water_sanitation_health/publications/facts2004/en/
http://www.who.int/water_sanitation_health/publications/facts2004/en/
http://www.who.int/disabilities/publications/technology/English%20Wheelchair%20Guidelines%20(EN%20for%20the%20web).pdf
http://www.who.int/disabilities/publications/technology/English%20Wheelchair%20Guidelines%20(EN%20for%20the%20web).pdf
http://www.who.int/disabilities/publications/technology/English%20Wheelchair%20Guidelines%20(EN%20for%20the%20web).pdf
http://www.who.int/disabilities/publications/technology/English%20Wheelchair%20Guidelines%20(EN%20for%20the%20web).pdf
http://www.who.int/disabilities/world_report/2011/en/index.html
http://www.who.int/disabilities/world_report/2011/en/index.html
http://data.worldbank.org/about/country-classifications/country-and-lending-groups
http://data.worldbank.org/about/country-classifications/country-and-lending-groups
http://data.worldbank.org/about/country-classifications/country-and-lending-groups
http://dx.doi.org/10.1079/BJN2003991
http://dx.doi.org/10.1079/BJN2003991
http://dx.doi.org/10.1079/BJN2003991



