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Quantifying the burden of disease associated with
inadequate provision of water and sanitation in

selected sub-Saharan refugee camps

Aidan A, Cronin, Dinesh Shrestha, Paul Spiegel, Fiona Gore

and Heiko Hering

ABSTRACT

A WHO methodology is used for the first time to estimate the hurden of disease directly
associated with incomplete water and sanitation provision in refugee camps in sub-5aharan
African countries. In refugee camps of seven countries, containing just fewer than 1 million

people in 2005, there were 132,000 ¢

rnalaria attributable o incomplets water and sanitation provision. in the period from 2005 to
2007 1,400 deaths were astimated to be directly attributable 1o incomplete water and sanitation
along in refuges camps in Ethiopia, Kenya and Tanzania, A comparison with national morbidity

s of diarrhiosa and over 280,000 reported cas
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estimates from WHO shows that although diarrhioea estimates in the camps are often higher,

mortality estimates are generally much fower, which may reflect on more ready access 1o
medical aid within refugee camps. Despite the many limitations, these estimates highlight the

burden of disease connected 1o incompiete water and sanitation provision in refugee setftings and

can assist resource managers 1o identify camps requiring spec
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interventions, additionally the

results reinforce the importance of increasing dialogue between the water, sanitation and health

sectors and underiine the fact that efforts to reduce refugee morbidity would be greatly

enhanced by strengthening water and sanitation provision.
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INTRODUCTION

Improving water, sanitation and hygiene has the potential
to prevent at least 9.1% of the disease burden (in
disability-adjusted life years, DALYSs) or 6.3% of all deaths
globally (Priiss-Ustiin ef al. 2008). Other studies estimate
an even higher mortality burden {e.g. Kosek ef al 2003).
Recent World Health Orgardsation {WHQO) estimates for
children {§-14 years) put the annusl global dlarrbeeslt
death toll at over 1.8 million, far in excess of the toll for
tubercalosis (81,000), malaria (844,000) and HIV/AIDS
(302,000) put together (WHO 2008a}. In addition, it has
beer estimated that 50% {range 39-61%) of the malnu-
disease burden alone is

tritiore (e, undertrition)

doi: 10.2166/wh.2009.662

iy

attributable to the environmend, mainly as 3 result o
incomplete or substandard water and sanitation provision
(Priiss-Ustiin & Corvalan 2006, 2007). It is clear that the
level of mortality linked to incomplete water and
sanitation coverage is still not appreciated widely enough,
underlining a need for increased efforts in estimating and
docuraenting the real impact on human health caused by
incomplete or substandard water and sanitation services,
(2008)
clearly state that this lack of systems to generate such

including hygiene. Indeed Boschi-Pinto et al

quality data is one of the major barriers internationally to

reducing under-five mortality.
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Recent work by WHO has begun to address this gap by
producing a methodology for quantifying the health impact
associated with incomplete water supply and sanitation
coverage at both national and sub-national level (Fewtrell
et al 2007). The methodology was used to estimate
mortality, as well as morbidity, in terms of disability-
adjusted life years (DALYS) on a country-bhy-country basis.
However, such calculations at national level do not always
reflect the complete population residing in a country {e.g.
for climate change calculations in Campbell-Lendrum &
Woodruff 2007} or the most raarginalised or vulnerable
coraraunities may not always be fully captured. Such groups
not covered by the official stabistics way also include
dwellers in unrecognised slum areas or economic migeants
and almost certainly persons displaced by conflict or
persecution such as refugees.

A recent review by Cronin ef al. (2008) documented the
current standard of water and sanitation provision in
refugee camps managed by the United Nations High
Commissioner for Refugees (UNBCR) and highlighted the
links between the gaps in these services and high morbidity
principally related to diarrhoea, malaria and raalnotrition.
This paper attenipts to estimate the burden of disease due to
incomplete water and sanitation provision during 2003 in
refugee camps in seven sub-Saharan African countries using
the WHO methodology (Fewtrell ef al. 2007). The results
are thert compared with national-level corresponding
statistics from WHO. Three countries, Bthiopia, Tanzania
aud Kenya, where a functioning UNHCR Health Infor-
raation Systera is available, were focused on to vudertake
additional detailed analyses for 2006 and 2007.

METHODOLOGY

Several different UNHCR data sets from the period 2005 -
2007 were used. Data on water and sardiation services,
collected by UNHCR's principal giobal monitoring too],
known as the Standards and Indicators Indtiative (UNHCR
20064}, covers refugees in UNHCR-managed carap settings
only. This global monitoring tool conpares average annual
data (le. one value per camp) and, in 2003, it was
completed for 93 camps located in 24 countries, with a
total combined population of about 1.8 million. In these

settings, UNHCR’s pariners directly implement water,
sanitation and health activities with support and monitoring
by UNBCR offices in the field. The partners are also
responsible for collecting much of the data on the ground.
Health data (reported cases of mualaria and diarrhoea) were
compiled from the UNHCR health coordinators’ annual
reports and the UNHCR Health Information System, where
functioning. The health coordinators’ annual reports cover
20 countries consisting of 90 camps with a combined

opulation of approxiraately 3 million refugees. Population

i
subsets were complemented with statistics from  the
UNHCR Annual Statistics Report (UNHCR 20060},

Seven courines in sub-Saharan Afvica were selected

according to the availability of data necessary to carry out
the guantification of the burden of disease calculations,
including health clinic case data on diarrhoes, malaria and
other health impacts, crude and under-five mortality, as

weil as details on demography and water and

coverage. The couniries included in this analysis were
Bthiopia, Kenya, Tanzania, Zambia, Sierra Leone, the
Democratic Republic of the Conge {(DRC) and the
Republic of the Congo (RoC) with & cumulative total of
just fewer than 1 million refugees in 2005 (Table 1). These
populations are each made up of several distinct caraps in
each country but for this study camp data were cansoli-
dated at country level to allow & comparison of the burden
of disease among refugees with the national population
presented in Fewtrell ef al. (2007).

Detailed trends in the estimates were produced for the
vears 2006 and 2007 for Bthiopia, Kenya and Tanzania.
These three couniries were chosen as they formed the
basis for the initial roll-out of UNHCRs new Health
frdormation System and condained relatively stable refugee
communities that have moved beyond the initial emer-
gency phase for morbidity and mortality thresholds
outlined in UNHCR (2006a).

The WHO methodology for estimating the burden of
disease related to the incomplete water and sanitation
coverage (Fewtrell ef al. 2007) was employed to analyse the
data from the refugee carmups. Hssentially i uvses methods
developed for estimating the global burden of disease
caused by exposure to unsafe water, sanitation and hygiene
and the systematic liferature review of the association
between water resources development and vector-borne
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Tabie 4 | Data from 2005 with rei {
coverage was caicuiated using

coverage, deriven as per Table 3

UNHCR 2006b). Th
CesS 10 improved water (Est

attrinutable fraction (AF) of diarrhoea cases T ing 1o poor water and sanitation
ted water % column) and sanitation (Estimated sanitation % cclumn)

Estimated Sanitation Persons Estimated
country No. of camps Popuiation water /person/day water % per istrine sanitation % AF digrrhosa
Ethiopia 7 108,254 11 30 27 25 03.9¢
Kenya 2 224,785 17 30 20 50 (.89
Tanzania i0 425,008 17 30 5 90 (.86
Fambin 2 46,728 18 30 6 90 0.86
Sierra Leone 9 35,000 20 30 10 50 0.89
DRC 6 43,927 20 30 12 50 0.88
RoC 3 57,734 8§ 10 48 10 0.90

diseases. A total of 11 diseases or irguries are listed in the
WHO methodology and estimates were made for each
national population for the latest data which was available
at the time {i.e. 2002). The focus of this study was on the
three most critical water-related disease burdens (ie.
diarrhoea, malnutrition and malaria).

For diarrheea, the rmethodology maiches expasure
scenarios and wuses the assoclated relative risk for each
proportion of the population coverage statistics in order to
work out the overall atiributable fraction (AF) for that
population. The WHO methodology concludes that in
situations where fess thar 98% of the population have
access to basic sanitation the diarrhoea AF ranges between
86% and 91%;

sanitation indicator seits and AF are shown in Figure 1,

the relationship between the water and

demonstrating the greater importance of sanitation access
in the relationship. For malhutrition, population-attribu-
table fractions are derived from the assessed exposure and
from the relative dsk estimates of disease and death
associated with malonuwtrition (Blossner & de Onis 2005).
The fraction of rualaria atiributable to water and sanitation
was estimated on the basis of expert judgement and
{iterature reviews. These three diseases constitute the vast
majority of morbidity and mortality connected to poor
water and sanitation services in the seven case study
countries according to the national burden of disease
estimates presented in Fewtrell ef al. (2007). The WHO
methodelogy acknowledges that there are significant
sources of uncertainty in the calculation of exposure risks
and in data compilation underlining the difficulties associ-
ated with estimating the burden of disease linked with the

madequate provision of water and sanitation in refugee
camps and using locally/nationally collected data.

In this respect, some modifications in approach were
needed in order to be able to use the UNHCR data and suit
the needs of the currerd study. The first of these was to
relate the UNHCR indicators of level of provision of water
and sanitation services {i.e. using the indicators litres per
person per day and persons per latrine, respectively) to the
WHQ approach requiring the percentage of the population
with access to improved water supply and basic sanitation
(see Table 2 for definitions). Household level surveys in
refugee camps helped in this respect. Such surveys
demonstrate the limitations of wusing annual average
indicators that do not reveal spatial or temporal varistions
in water and sanitation service provision (Cronin ef al.
2008). Hence, an approximate relationship was drawn up
{Table 3). Table 2 stipulates that only non-shared (i.e.
private} sanitation facilities are considered improved; this
definition was followed for camps where all Jatrines were
shared and Table 3 was used where 2 mixture of faraily and
shared latvines were emploved. The A¥s of diarrhoeal
disease related to water and sanitation was then estimated
using Fewtrell et al. (2007) and the results presented in
Table 1. The burden of disease in DALYs associated with
diarrhoea only was estimated using the method of Murray
& Lopez (1996) and Fishman ef al. (2004).

For malaria, experts have estimated AFs for six regions
of the world reflecting regional averages. Local variations
can prove to be considerable, and the regional estimates can
therefore not substitute for national or even sub-regional

studies. However, due to lack of more detailed, localised
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Figure 1 | Variation in the attributable fraction (AF) of diarrhoeal disease (in th
and improved sanitation coverage, hoth ranging between 10% and

study information, & mean malaria AF of 42% was taken for
the sub-Saharan African region (from Fewtrell ef al. 2007,
Table 8); this reflects the best estimate of the proportion of
malaria morbidity and mortality directly related to
inadequate water and sanitation service provision.

An atternpt was made to add to the estimate the lirks
with malnutrition, defined in this context as undernutrition,
which affects mainly children under five years of age, in
iow-income and middle-incorse couniries because of
repeated diarrhoea and nematode infections {Fewtrell ef al.
2007). The other main childhood diseases linked to
malnutrition include acute respiratory infections, periratal
diseases, measles and malaria (Rice ef al. 2000; Black et al.
2003; Caulfield ef al. 2004}, making malnutrition one of
the most iraportand risk factors to child heslth globally
{Fishman ef al. 2004). A total of 54% of all deaths among

children are believed to be associated with malnutrition

ange of 0.84
. The numbers in the gragh are related to the AF value in the &

3191} assi T with access te improved water

with varving levels of popuia
adjoining box.
{Blossner & de Onis 2005, Fewtrell et al. 2007; WHO
2008b). Global estimates, reported by Fishman et al. (2004),
conchude that over 3.5 million children die annually (based
ou data frome 2002) as 8 result of malmuirition. In order to
estimate the disease burden from malnutrition for child
mortality, population attributable fractions (PAFs) were
derived from the exposure data and from the relative risk
estimates for death associated with malnutrition using the
methodology outlined by Blossner & de Onis (2005). The
relative risk estimates used for diarrhoes, malaria, measles,
acute respiratory infections and other infecticus diseases
are based on a meta-analysis that was part of a global
coraparative visk assessment project for generic settings
conducted by WHO and its partners {Blossner & de Onis
2005). Data relating to the number of deaths for Ethiopia,
Keunya and Tanzania were extracted from UNHCR’s Health

Information System reports for 2006 and 2007.
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Table 2 § Dediniticns of improved and unimproved water sources and sanitation faciiities (from WHO/UNICEF 2006)

Statis Drinking water sources Sanitation facilities
Tmproved Piped water into dwelling, plot or yard Flush or pour-flush to piped sewer system,
septic tank or pit lairine
Public tap or standpipe Veutilated improved pit Jatrine
Tubewell/borehole Pit lateine with slab
Protected dug well Composting toilet
Protected spring
Rainwater collection
Unimproved Unprotected dug well Flush or pour-flush to elsewhere

Unprotected spring

Cart with small tank/drum
Bottled water

Tanker truck

Surface water (rivers, canals ete.)

Pit latrine without slab or open pit
Bucket
Hanging toilet or hanging latrine

No facilities or bush or field

The total mortality burden linked to malnutrition was
estimated by nwliiplying the AFs by the total cause-specific
mortality rate (Le. dlarchoeal disease, malaria, messles,
lower respiratory infections, other infections diseases,
excluding AIDS and protein-energy malnutriion) for
childrent under five years of age. It is estimated that 50%
of the burden from childhood malnutrition can be attrib-
uted to water, sanitation and hygiene (Fewtrell et al. 2007,
WHO 2008b) and so the obtained results were halved {o
obtain estimates for the water and sanitation-related
malbutrition. To avoid double-counding, only the infectious
diseases not directly caosed by water and sanitation for
which data was available were taken into account in these
estimates. Data relating to underweight estimates (Y% < ~2
standard deviations for weight-for-age) based on WHO
standards were obtained from the WHO Global Database

on Child Growth and Malnuirition (de Onis & Blossner

Table 3 | Generalised rel
refugee populat

% of the population

LiTFes per Persom With access 1o improves

2003; WHO 2006) as this information was not available
from UNHCR’s Health Information System. 1t is important
to note that the direct effects of diarrhoea from water and
sanitation have already been taken into account via the
calculated diarrhoea AF and the malnotrition burden of
disense presented here is unrelated to indirect dlarthoeal

conditions (i.e. diarrhoea as a result of malnutrition).

REGULTS

Table 4 presents the total cases of reported morbidity during
2005 at health clinics in the refugee camps In each country
linked to diarrhoea and malaria; the proportion of these
cases related to water and sanitation is also presented. The
diarrhoea proportion was estimated using the appropriate

AF factors {Table 1). Using the direct estimation option in

onship between the percentage of pepuiation with improved water and sanitation coverage maiched to UNHCR's water and sanitation indicators for

% of the population
with access to

per gay water supply Parsonfatrine improved sanitation
<1 10 0to® 90
11 to 20 50 1010 20 50
21 1o 30 70 21 to 30 25
> 30 90 >30 10
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bidity refated ic hioea, mataria and ma cn and the number of these cases related (0 water and sanitation for the refugee camps in the named
Totas Slarrhoea attributable Total Malaria” atiribuwtable gurden of water RALYS due 1o Biarrhoes
cases of o water antd cases o water and and sanfitation disvase diarrhosa in DALYS /1,000
country giarrhoes sanitation maigria sanitation Cases/prrson/year the camps CRPItR per year
Ethiopia 15925 14,333 49,130 20,635 0.32 7,068 65
Kenya 47,340 42,132 200,283 84,119 .50 7,621 34
Tanzania 41,239 33,46 232,050 97461 0.31 19,544 48
Zambia 3,082 2,633 50,550 21,231 0.51 1,957 42
Sierra Leone 25,431 22,634 82,579 34,683 1.04 2,023 37
DRC 8,024 061 32571 1368 0.47 1,897 43
RoC 8,700 7,830 23805 9,998 0.31 3,154 55

Ma:ana figures contain both confirmed and suspected cases.

the WHO methodology, DALYs associated with diarrhoea
were estimated for the seven study countries {Table 4).
These values document the level of ll-health related to poor
water and sanitation provision and further comparisons are
possible by calculating water and sanitation-related clinic
consultations. Sierra Leone shows the highest rate of
clinical consultations with an average of over one consul-
tation per person per year; Ethiopia, Tanzania and RoC are
all under one-third of this value. Kenya shows the lowest
DALY burden per
persons while Ethiopia is almost twice this value at 65 years

capita with 34 years lost per 1,000

tost per 1,000 persons.

Table 5 presents morbidity {(diarrhoea DALYs) and
mortality {related to water and sanitation for diarrhoes,
malaria and malnutriion) for national populations (2002)
and for the total refugee camp populations in Ethiopia,
Kenya and Tanzania {2005-2007). All

Fihiopian refugee camps improve from

indicators in
2005 to 2007,
except water and sanitation-related malnutrition deaths
in 2007.

Ethiopian

The average per capita diarrhoea DALYs in

o

refugee camps are higher than the national

averages in 2005 but have reduced to half the national

average value by 2007, average diarrhoea deaths in the
camps are rauch lower. Malaria deaths are also consider-

ably

though there are differences in camp

lower in the camps than in nationsl populations
endemicity malaria
values; as national refugee totals are being used to compare
with national popualation values it is justifled to combine

the various transmission zones together.

Indicators in Kenyan refugee camps for 2005 are all
above the egquivalent national levels and the diarrhoea
2005 to 2006
though water and sanitatiorerelated deaths per 1,500 capita
fall from 2005 to 2007. Despite these falling trends, per
and mahiu-

ALYs figures increase significantly from
DALY fig g tly f

capita rabios in Kenya for diarrhoea DALYs
trition deaths linked to water and sanitation remain in
excess of the national averages for 2007. Malaria deaths
linked to water and sanitation fall significantly from 2006 to
2007 in Kenyan refugee camps.

All indicators in Tanzanian refugee camps improve over
the period 2005 to 2007. Per capita ratios for diarrhoea
DALYS are Jower than national averages and malputrition
deaths linked to water and sanitation slightly above the
national averages. As for the other two countries, diarrhoea
deaths are significantly lower in the camps. Malaria deaths
also much lower in the in national

arg camps than

populations.

DISCUSSION

A comparison of refugee DALYs per 1,000 persons {for
2005) and national dats (for 2002} is presented in Figure 2.
Though different years and data collection scales are
invelved, it is interesting to compare displaced and national
populations and it can be seen that Ethiopia, Kenyag,
Tanzania and RoC all have refugee DALYs greater than

national values. By 2007, Ethiopiz and Tanzania have
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greater). However, mortality in refugee camps cannot be as
well captured as in national populations for various reasons,
due to the fear of loss of
1 et al. 2001, 2002). Similarly,
populations in the camps can be over-estimated for many
reasons including the registration of persons living away
from the camp and/or local persons in order to obtain food
In addition, the

reported crude incidence rates in camps may sometimes

amp services.
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Figure 2 Compparison of the national population DALYS (estimated for data from 2002
oy Fewtrell et al. 2007) and refugee camp DALYS asscciated with
complete water and sanitation coverage auring 2005,
refugee camp DALYs that are lower than the national

equivalent values {Table 5). It is possible to calculate the
and deaths due to
Fewtrell et al

ratic between diarrhoea DALYS

diarrhoea using the data presented in
(2007). This vse of the WHO methodology s quite useful
to assess how th

{Figure 3) although the data from the WHO methodoelogy is

e refuges camps compare with national data

only available for 2002 and the refugee data from 2005. This
comparison shows that although all camps have diarrhoea
of the trend

shiould be expected from the WHQO

DALYs in excess Iine, diarrhoea deaths are
much lower than
methodology relationship line. This would suggest that, in

general, medical care for diarrhoea patients may be more
easily accessible in refugee camps with a stable operational
environment than in national areas {(Le. camp cases are
elevated due to higher transmission rates but the resulting
impact in mortality is lower in camps as opposed to what
may be expected if similar values were found in national

popuiations where distances to medical care may be far
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betwesn per capita diarrhosa DALYS and deaths in refu
nia, Tanzania, Kenya (200 7). DRC, C0)
© (2005 oniv). The WHO Methodoicgy line was calculated
presented in Fewtrell et af. (2007).

be over-estimated as they car include locals coming to the

refugee camp clindcs for treatment but who are not

registerad in the camp.
in Bthiopian refugee camp diarrhcea rates is
finked to the

population totals as the relative ratio of refugee to

The drop i

fikely to be fall in the overall refugee
medical
staff has improved significantly over this period. Diarrhoea
deaths are significanily lower in the camps than national
averages, most probably reflecting easier access to clinics
and oral rehydration salts in the carps. Malaria deatls are
also much lower in the camps than in national populations
though this is also due to the fact that significant numbers of
refugees in Ethiopia are sited in areas with low transmission
rates, such as in the Jijiga area near the Somali border.
The

be linked 1o a serious outbreak of cholera in Kakuma

}'Ei" 3 VaALes if] Snyan requgee camps 1ar O .‘)‘ Can
high val Kenyan refug ps far 2005

refugee camp which resulted o 17 fatalities (Cronin 2005).
The diarrhoea DALY figures for 2005/2006 can be linked
to severe drought, large influxes from Somalia to the
Dadaab refugee camps and large-scale flooding and high
rates of diarrhoea transmission that occurred in 2008. The
fall in water and sanitation-related deaths per 1,000 capita
from 2005 o 2006 reflects strengthening of the health
services and water supply though jnadeguate sanitation
remains 8 serious issue {(Cronin 2006} Lower diarrhoea
deaths in the camps as compared with national populations
most Likely reflect easier access to clinical treatment and
oral rehydration

There

salts in the camps.
are several possible factors {o explain why
malaria deaths linked o water and sanitation fell
cantly from 2006 to 2047

the introduction of artemisinin-based combination therapy

sigrifi-

i Kenyan refugee camps. [ 2006,

{ACT) improved the effectiveness of malaria treatment. ACT
is now the treatment of choice for uncomplicated malaria.
For complicated malaria, the treatnmient protocol has also
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been changed from quinine to artesunate which acts much
faster because of its much higher reduction rate per parasite
cycle. Alsa as ACT freatments are provided in short courses,
compliance is much improved. The introdoction of consist-
ertt dragrnostic confirmation (raicroscopy or rapid diagnostic
test) has also had a significant impact on the detection of
malaria with earlier detection and quicker treatment
initiation. Hence, a change in protocel resuliing in prompt
diagnosis and an efficacious treatment is reflected i
decreased mortality due to malaga.

The Tarzanian per ca p ta indicators are lower than the
ihiopia }.{3,9 by 2007, the

water and saritation-related morhidity and mortality in all

Kenyan equivalerds but ¥ fowest

categories. It is 'mtewmthy that Ethiopia has significantly

o

fewer refugees as well as smaller camp sizes than the other
two countries

Iamp--based populations have easier access to utilities
and services corapared with the mostly rural, dispersed host
populations nearby. For instance, for malaria, increased
coverage of prevention interventions (insecticide treated
nets, indoor residual spraying) are evident in camps.
Furthermore, as in the case of HIV behavioural surveillance
studies related to knowledge, attitudes and behaviours

among refugees, there is evidence to show that refugees
benefit from targ eted awareness raising initiatives and other
prevention activities {(UNHCR 2008}, ln addition, the
impaortant role of community service and community health
workers as well as social networking in refugee commu-
nities cannot be underestimated in following up on both
health and water and sanitation issues in the community.
However, access 1o water and sanitation is Bmited to what
is provided to the refugees by aid agencies, whereas there
may be other alternative sources and options for national
communtities, This is similar for food security where the
deprivation of access to resources for food production and
reduced purchasing power are major limitations for
refugees to become self-sufficient in food provision.
Diarrhoea DALYs constitute a very large burden of the
refugee morbidity. However, it is interesting to corapare the
number of malaria-related cases due to ncomplete water and
sanitation coverage {Table 4) and associated mortality
{Table 5) to see the important burden of disease associated
with malaria. In fact, the analyses show that water and

sanitation-related malaria deaths are higher than diarrhoea

or malnutrition across each country each year. The fight
against malaria has traditionally been health focused, but the
figures bere highlight the need for increased envirormental
management and effective interventions. Purther, the figures
uriderline the need for incressed examination of the burden
of disease associated with incomplete water and sanitation
service provision with the findings forming the basis for
targeted follow-up interventions. In short, these findings
emphasise the importance of increased dialogue and collab-
oration across the water, sanitation and health sectors.

Bartram (2008) states ‘Water is cotically important for
health. Yet it is typically low on the health agenda and the
health systern is often ill-equipped to engage effectively’
Similar argoraents on the disengagement between health
and sanitation have also heen made: for exaniple,

The shamefully weak presence of the health sector in
advocating for improved access to water and sanitation
is incoraprehensible and completely short-sighted .. the
global health community is standing aside, absolving
itself of responsibility, and firmly passing the buck to the
water and sanitation sectors (The Lancet 2008}.

Such statements seem to be justified in the light of the
data presented here, There is a need to undertake basic
cost-benefit analyses in refugee settings for improved water
and sanitation provision and to clearly state the benefits in
terms of health and livelihoods. Arguments that refugee
camps are temporary solutions and thus do not warrant
such analyses cannot be justified given the lengthy periods
many current refugee camps have been in existence. indeed,
the Human Development Report 2006 on the global state of
water and sanitation commented on the impact of poor
water and sanitation on heaith and suffering by stating
‘often the reality is even more bleak than the statistics’
(UNDP 2006), a point echoed by Carter & Danert (2003).
Stronger links between health and water and sanitation can
only be achieved once there is a greater awareness of the
pact of resource gaps ou the suffering related to poor
water, sanitation, health and nutriion services, especially in
protracted refugee situations.

There are several Himitations to this study in addition
to those already ocutlined. There are camp-wide incon-
sistencies in the quality of water and sanitation service
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provision, which are not reflected in annual average values.
The alignment of available water and sanitation indicators
with the WHO methodology parameters (Table 3) resulted
in approximations of the AF value estimates. AF values
themselves are best estimates according to the WHO metho-
dology which allows an upper and lower bound estimate of
diarrhoea AF to be calculated. The percentage difference
between upper and lower bounds and the best estimate was
calculated for 52 water and sanitation percentage coverage
corabinations {Table 6) and shows upper and lower AFs can,
on average, deviate from the best estimate in the order of
10%. The camp data inconsistencies are both spatial and
temporal in nature and have been further described in Cronin
et al. (2008). In addition, health statistics data are also
provided at the camp level and thus do not reflect in-carap
variations. AFs, particualarly 1o the case of walaria, reflect
regional estimates {Priiss-Ustiin & Corvalan 2006) aithough

there raay well be wide Jocal variations across the region.
It is recommended that more detailed local study infor-
mation is collected in order to improve future AF estimates.

Health centre statistics only reflect those who present
themselves for assistance (1.e. passive surveillance). Active
case finding was not undertaken and therefore the figures
presented in Tables 4 and 5 do not fully capture the extent of
the burden of these diseases. Independent case collaboration
of patients who present therselves at health clinics is missing
and gquality control is limited, given the difficult working
conditions and high workload placed on medical prac-
ttioners in refugee camps. This study deals with large
populations and so cannot claim to be a controlled scientific
study that car quantify the influences of variables. The other

diseases listed in the WHO methodology (e, irdestinal

Tabie & parcentage differences between lower and upper bound estimates and the
best estimate calcuiations for AF disrrhoes calculated using the WHO
methodology (Fewtrell et al. 2007} for a range of 52 different water ang
sanitation % coverage combinations

% difference between lower
and hest AF estimates

% differsnce between upper
and Best AF estimates

N 52.0 52.0
Minimum 8.8 5.5
Maximnum  12.8 9.3
Mean 10.7 7.5
Median 10.2 8.0

nematode infections, schistosomiasis, trachoma, lymphatic
filariasis, onchocerciasis, dengue, Japanese encephalitis
and drowning) were not considered either because of their
lack of occcurrence in the camps or, more significanily,
the unavailability of data for these diseases.

There are also limitations to the estimates related to
malnutrition in this study. The UNHCR's Health Infor-
mation System data do not contain the exact cause of

eath due to all diseases and not in a format that would
easily enable estimates of the associated malnurition
DALYSs. Furtherroore, information regarding malnutrition
{Le. underweight estiraates) was obtained from the WHO
Global Database on Child Growth and Malnatrition
because this information was not available from UNHCR,
thus introducing some level of uncertainty in the results.
These estimates are based on national estimates and not
camp-like situations. Nutriion survey data collected in
refugee camps usually include wasting and severe wasting
{l.e. weight-for-height), which typically reflects acute
malnutrition (see SCN 2008) rather than data on preva-
lfence of underweight (i.e. weight-for-age estimates} needed
for the purpose of the current estimates (see WHO 2008¢).
Hence, there may be discrepancies in the exposure data
and the relative risks applied. Although these estimates are
lkely to be conservative, they not only provide a first
ghimpse inte the prevailing situation, but also provide an
opportunity to idertify data gaps to improve future data
collection efforts and related processes in order to
strengthen estimates of the burden of disease at local
level and in refugee camps. The implications of comparing
malnwtrition data from different data sources make the
interpretability more difficult and so it may be worthwhile
in the foture to consider such an indicator 10 be collected
as part of a health information system.

The WHQO methodology is principally targeted at
national populations though it is applicable at regional or
local levels, as has been attempted in this study. There are
Hmitations in the definitions of improved and wrdmproved
water and sanitation services; these often consider ondy the
hardware aspects and may uot take into accourd water
guality or temporal variations in service. Care must be
taken to ensure that the broad categories of supply do not
fail to encompass discrimination in populations and
vulnerability groups who may officially have access to
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improved services but are unable to access them fully and
so depend on higher risk strategies. Examples may be
malfunctioning safe water sources with unprotected water
bodies forming the alternative or non-use of toilets so that
open defecation becomes the norm. It is alse worth noting
that the sensitivity of DALY estimates to crude mortality
rates is significant, although in refugee camps it is not
always easy to get accurate crude mortality rates for the
reasons already outlined. In addition, care must be taken
with output indicators, such as DALY estimates, as they
can prove difficult to understand at the field level, as they
carmot be easily compared with crude mortality rates or
number of consultations,

Despite the many Bmitations, i was felt that this first
quantification of the burden of water and sanitation-related
disease in refugee camps was worthwhile, indeed essential,
if we are to address such statements as ‘there is a profound
need for research to quantify the association between water

availabi]ity and hwman suffering during crises” by Roberts
(1998). |

miprowd esti

is hoped that, as data quality iraproves, future

wates will be undertaken.

CONCLUSIONS

The WHO methodology to

burden of disease associated with incomplete water and

estimate the environmental

sanitation provision (Fewtrell ef al. 2007) has proved to be
a valuable tool to allow the frst estimates of disease
associated with incomplete water and sanitation service
G5 for

provision in refugee camps. Health data from 20

refugee camps in seven sub-Saharan countries was
analysed; three of these countries were further examined
for the period 2006 to 2007. During 2003, in these seven
sub-Saharan countries with refugee camps containing
approximately 1 million people, there were 132,000 cases
of diarrhoea atiributable to incomplete water and sani-
tation provision. Reported cases of malaria attributable to
incomplete water and sanitation provision were in excess
of 280,000. 2005 to 2007, a figure of 1,460

deaths due to diarrhoea, malaria and malnutrition can be

nt the years

directly attributed to incomplete water and sanitation

provision in the refugee camps of Ethiopia, Kenya and
Tanzania. A comparison with national values suggests that

although diarrhoea estimates in the camps are often in
excess of national values, mortality values are generally
much lower, potentially because of the more ready access
to medical care in the camps. The estimates of disease
burden underline significant ill-bealth and associated social
burden among the populstion, attvibutable to jncoraplete
water and sanitation provision in refugee settings in Africa.
Cross-comparisons of camps or countries, as presented
here, can help resource managers to understand and

compare among the various operations and identify those

requiring a(iditmnai expertise or resources specific to water

and sanitation. Additionally the resulis suggest the need for
increased dislogue and collaboration across the water and

sanitation and health sectors.
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