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1. INTRODUCTION 

The Regional Centre for Environmental Health Activities (CEHA) of the World Health 
Organization Regional Office for the Eastern Mediterranean Region (WHO/EMRO) convened 
a Regional Consultation on Minimum Household Water Requirements and Health on 1–3 
December 2003 in Amman, Jordan. The consultation was attended by nine experts from six 
countries (Jordan, Lebanon, Morocco, Oman, Saudi Arabia, Tunisia) as well by two experts 
from outside the Region (Japan and the United States of America). Two WHO advisers from 
CEHA and EMRO also attended. Technical support was provided by WHO staff from CEHA. 

The objectives of the consultation were to review the available evidence in countries of 
the Region on household water security requirements for health, identify information gaps and 
develop the necessary actions to generate evidence for developing guidelines on minimum 
water requirements, and identify approaches to enhancing household water security under 
intermittent supply conditions. 

Mr Hamed Bakir, CEHA Adviser on Rural Health and Environment, and the 
consultation technical secretary welcomed the participants. Dr M.Z. Ali Khan, CEHA 
Regional Coordinator, delivered a message to the consultation on behalf of Dr Hussein A. 
Gezairy, WHO Regional Director for the Eastern Mediterranean. 

In his message, Dr Gezairy noted that the joint WHO and United Nations Children’s 
Fund (UNICEF) global water supply and sanitation assessment 2000 indicated that countries 
of the Eastern Mediterranean Region had made great strides forward in providing water 
supply services to their populations. With the exception of Afghanistan, Sudan and Yemen, 
public water supplies reached most urban dwellers and over 80% of rural dwellers in at least 
15 countries of the Region. However, the majority of the population faced moderate to severe 
water scarcity, and the cost of producing and supplying domestic water to extend and sustain 
water supply services to people was rising. WHO’s Regional Office for the Eastern 
Mediterranean received an increasing number of requests from governments for guidance on 
the minimum amounts of domestic water that should be supplied for domestic purposes. Such 
guidance was sought for establishing water supply service goals. It was also an opportunity to 
encourage domestic water pricing policies, which were sensitive to the health benefits of 
water supply. 

Dr Gezairy pointed out that improved water supply had long been targeted as a priority 
public health measure to improve health status and development of populations. The main 
targets of improvement in water supply had been increasing population access to water-supply 
services to meet basic water needs, followed by raising the level of services in order to 
enhance the availability and quality of water supplies to households. Thus, it was assumed 
that the more the supply system improved, the more water of safe quality became available to 
homes, thereby increasing health benefits. In other words, piped and regulated water supplies, 
being the most improved supply services, would secure sufficient and safe water supplies and 
thus yield optimum health benefits. A recent WHO publication on domestic water quality, 
service level and health had confirmed this premise and pointed out that public health gains 
derived from the use of increased amounts of water occur in increments, firstly by ensuring 
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that all households have access to improved water sources and then further significant health 
gains and other benefits occurred when there was continuous access to safe drinking water 
within the home. 

The publication also indicated that availability of water in the households, and thus 
household water security, was closely linked to the level of service. Basic access within 100 to 
1000 metres from the home and 5 to 20 minutes collection time provided partial household 
water security with an average 20 litres per capita per day. Intermediate access with one tap 
on the plot or within 100 metres or 5 minutes total collection time provided partial household 
water security with an average 50 litres per capita per day. Optimal access with continuous 
water supplies through multiple taps provided optimal household water security and secured 
an average 100 litres per capita per day and above. 

Dr Gezairy noted that the experience of some countries in the Region showed that 
provision of piped water supplies did not always assure enhanced availability of water 
supplies to all the population. Due to water shortages, and often inadequate capacity and poor 
management of the supply system, water may be supplied intermittently, with supplies 
interrupted for as long as a week in extreme cases. Intermittent supplies may result in limited 
availability of supply despite access to the highest level of water supply service. Additionally, 
intermittent supplies may result in inequitable availability of supply, despite equitable access. 
High-income groups could afford to secure their water supplies through building large 
household storage facilities, purchasing additional trucked supplies, purchasing bottled water 
for drinking and installing household drinking-water quality control systems. The cost of such 
measures was, however, beyond the reach of the poor. Furthermore, intermittent supplies were 
associated with water quality deterioration in the supply system and in household storage 
facilities.  

Dr Gezairy reminded the consultation that in order to provide guidance to countries on 
the minimum household water requirements for health, it was necessary to reflect these 
regional concerns and experience. It might become necessary to look beyond access to 
services and to conduct risk assessment, linking the household water security and the health of 
the concerned population groups, so as to base minimum household water equipment for 
health on actual evidence. 

Dr Gezairy concluded by stressing that, when reviewing evidence and generating 
guidance on minimum water requirements for health, the consultation should note that the 
availability of sufficient amounts of water for drinking and other personal purposes was very 
significant. Too little water for basic needs made it virtually impossible to maintain the 
necessary minimum of personal hygiene and sanitary conditions in the home. Water quality 
was as important as its availability. Of the waterborne diseases affecting children, the most 
deadly were diarrhoeal infections. Diarrhoea was estimated to cause 1.3 million child deaths 
per year, constituting about 15% of total under-five child deaths in developing countries. The 
transmission routes for infectious agents were complex and thus contributed to the complexity 
of analysis. Interventions in water supply, sanitation and hygiene were estimated to reduce 
incidence of diarrhoea, on average, by 25% and child mortality by 65%. 
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Dr Bashir Al Qasir, Director of Environmental Health, Ministry of Health, addressed the 
consultation on behalf of His Excellency the Minister of Health of Jordan. He welcomed the 
participants to the consultation and noted the importance of continued efforts to improve and 
protect the health of the population of the Region. Dr Bashir noted that water availability was 
an important constraint concerning health, particularly in water scarce areas, and encouraged 
the consultation in its attempts to provide guidance to national governments regarding 
minimum water requirements, based on the need to protect and improve health. 

Dr Adel Belbesi, Director of Directorate of Disease Control, Ministry of Health, Jordan, 
was elected Chairman of the consultation. The consultation agenda and programme are 
presented in Annexes 1 and 2. A list of participants is given in Annex 3. 

Mr Bakir reviewed the programme and set out the methodology for carrying out the 
consultation. In preparation for this consultation a number of case studies had been 
commissioned to review the existing data on water consumption and health. The expected 
outputs of the consultation were a technical report on the meeting, a methodology for 
generating evidence for guidance on minimum water requirements for health, and an outline 
of follow-up action needed to generate evidence on minimum water requirements for health 

2. TECHNICAL PRESENTATIONS 

2.1 Domestic water quality, service and health 
Dr Houssein Abouzaid, Regional Adviser, Supportive Environment for Health, 
WHO/EMRO 

An estimated one sixth of the world’s population (1.1 billion people) lacked access to 
‘improved water supply’ in 2000. In the Eastern Mediterranean Region, 85 million people 
have no access to improved sources.  

Despite the widespread debate on the relationship between water quantity, quality, 
sanitation and hygiene in relation to protecting and improving health, international guidelines 
on minimum quantities are lacking. WHO/UNICEF defines ‘reasonable access’ to water 
supply as having available more than 20 litres per capita per day at a distance of less than one 
kilometre from the home, but this is related to access rather than health. Other sources have 
made recommendations regarding minimum requirements for various conditions (e.g. the 
Sphere Project recommends 15 litres per capita per day for disaster relief, and the Department 
for International Development recommends of 20 litres per capita per day).  

Studies into the link between domestic water supply and health have recorded risks of 
dehydration, urinary stone formation, coronary heart disease and possible loss of cognitive 
functions when water supply is inadequate. Figures of 2.9 and 3.0 litres per capita per day 
have been suggested as the absolute minimum figure for hydration, and the WHO guideline 
for drinking water quality recommends at least two litres per capita per day for an average 
person. Pregnant women and the elderly require more water intake, and factors such as 
climate, activity levels and diet also increase demand. The generally accepted range of water 
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necessary for hydration is 3–6 litres per capita per day, and 2 litres per capita per day is 
estimated as required on average for food preparation purposes. 

The amount of water required for hygiene purposes is more difficult to pinpoint. Its lack 
leads to diarrhoea, trachoma and diseases related to infestations, diseases which are often 
transmitted by the faecal–oral route. Improvements in water availability generally lead to 
greater reduction in diarrhoea incidence than improvements in water quality. Easier access to 
water reduces the time required to collect it, leaving more water for child hygiene and more 
time for child feeding. For water quantity itself to act as an absolute constraint on hygiene, 
water must be available only in very small quantities. Some studies show that the effective 
use of water and appropriate hygiene practices have more affect than the volume available.  

Laundry is often carried out at the water source, rather than in the household (especially 
if the distance between the two is great), and does not require such high quality water. Time 
and distance to the water are important constraints regarding laundry water usage.  

Data gathered from developing nations indicate that the quantity of water available at the 
household is sensitive to differences in service level. If a water supply is available at the 
household, significantly higher consumption of water results. Studies have shown that the overall 
cost of the water does not have a significant impact on the volume consumed. Table 1 shows the 
link between service access, water availability and health, based on recent WHO research. 

During discussions, the difference between ‘water demand’ and ‘water required’ was 
highlighted. The cost of water and other restrictions change behaviour and may affect demand 
from country to country, as may cultural attitudes to hygiene. Also, while the requirements for 
drinking water may be comparable, sanitation requirements vary from country to country. 

It was also noted that most of the evidence for the WHO paper comes from certain 
developing countries. Issues of distance to supply and household access are not as relevant to 
many countries of the Region where piped water is available to the households. Additionally, 
it was noted that despite household access to piped water supplies and where the supply is 
intermittent, water availability may not be as high as these data suggest. It was agreed that the 
data presented were not therefore completely relevant to the countries of the Region, and 
additional research in the Region is required.  

Table 1. The link between service access, water availability and health 
Service Distance and time Likely quantity 

Litres per capita per day 
Level of health 

concern 
No access > 1000 m 

> 30 minutes 
< 5 Very high 

Basic access 100–1000 m 
5–30 minutes 

< 20 Medium 

Intermediate access On plot ~ 50 Low 
Optimal access Multi taps in house 100–300 Very low 
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2.2 Case study report, Jordan: an overview of water availability and water-borne 
diseases 
Dr A. Belbesi, Director, Directorate of Disease Control, Ministry of Health, Jordan 

Jordan has shown encouraging recent progress regarding population health, with the 
crude birth rate decreasing from 50 per 1000 in 1960, to 29 per 1000 in 2002. The number of 
health centres in Jordan has grown from 46 in 1950 to 647 in 2002.  

A preliminary study into diarrhoea incidence was carried out for this consultation. The 
Amman Health Directorate was chosen as the study area. Five health centres within this area 
were chosen randomly (using EpiInfo version 6), one with a Ministry of Health 
socioeconomic classification of ‘high’, two classified as ‘medium’ and two as ‘low’. One of 
the low socioeconomic status health centres was found to have inadequate data and was 
replaced by an adjacent health centre with similar socioeconomic status and adequate data. 
The number of cases of diarrhoea reported to these health centres (classified by month, age 
and sex), was collected for the year 2003 to date. It was noted that waterborne diseases are not 
the only cause of diarrhoea. 

A review of the weekly variation in the occurrence of reported diarrhoea cases in each 
health centre showed an overall increase in incidence at all five health centres during the 
summer months. The monthly incidence rate of diarrhoea per 1000 people varied from 0.1 
case per 1000 to 1.3 cases per 1000. Comparison between the incidence rate in each of the 
five catchment areas showed slight variations in scale and pattern, but the data showed no 
consistent relationship between socioeconomic status and incidence rate. One specific data 
event, a significant increase in disease incidence rate during a week in July 2003 at one of the 
health centres, was related to a known occurrence of contaminated water supply in one area of 
the city.  

The catchment area of each health centre was defined as the number of people who 
were registered at that centre, rather than the actual population of the catchment. The 
population registered at each health centre varied from 35 000 to 110 000, and it was noted 
that the area with the highest socioeconomic status would tend to have the highest number of 
people using private health care.  

Following the presentation, it was recognized that the data were dependent on the 
reporting of diarrhoea at the health centres, and that for various reasons, not all cases of 
diarrhoea would be reported. The Ministry of Health has statistics which suggest that between 
60% and 70% of cases are reported to health centres, and it was agreed that the incidence rate 
could be adjusted accordingly, if necessary.  

The speaker noted that the data presented were for total reports of diarrhoea, but that 
most of the reports actually referred to children under five years of age. It was agreed that 
incidence of diarrhoea in young children tended to be more consistently reported to health 
centres. 
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The multifactorial causes of diarrhoea were also noted. Additional water supply 
restrictions, effects of climate, and sale of contaminated ice-cream were all suggested as 
possible reasons for the increased incidence shown during the summer period.  

It was agreed that since the data were passive surveillance data, a population-based 
study would be required to isolate some of these variables and take into account the cases 
unreported to health centres, water-use practices, attitudes to hygiene and other factors.  

2.3 Case study report, Jordan: water consumption patterns in greater Amman 
Mr Kamal Al Zubi, Water Authority of Jordan, Ministry of Water and Irrigation 

Jordan is recorded as the tenth most water scarce country in the world, with an average 
of 165 cubic metres per capita per year. Despite this, Jordan has extended water supply 
services to over 97% of the population and wastewater services to over 60%. The residential 
sector is supplied with water, 65%–70% for agricultural use and 5% to industry. Water 
shortage in Jordan is a way of life, and it is estimated that there is an annual supply shortfall 
of 25%–30% in the residential sector (40% in the summer), with respect to demand.  

In order to define an amount of water which should be subsidized for domestic use, and 
in the absence of other guidance, the Water Authority of Jordan calculated the average annual 
per capita consumption for 1999 (51 litres per capita per day) for a family of seven, and based 
on this, a decision was made to supply 40 cubic metres per household per three month period 
at a highly subsidized rate.  

For the purposes of this consultation, water consumption data were collected from six 
different areas of the Greater Amman area (two areas each representing high, middle and low-
income groups). Data were collected for three years (1995, 1999 and 2002). The residential 
and non-residential consumption were calculated separately for each area. Variations in the 
residential per capita water consumption (in litres per capita per day) are presented in Table 2. 

Table 2. Variations in residential per capita water consumption 
Annual average per capita consumption 

(litres per capita per day) 
Area Income level 

1995 1999 2002 
Sweifieh High 86 72 163 
Shmeisani High 93 63 60 
N. Hashmi Medium 53 58 55 
Naur Medium NA 57 74 
Rusaifa Low 70 65 61 
Al Zuhor Low 61 50 59 
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A number of conclusions can be drawn from these data. With the exception of the 2002 
figure for Sweifieh, the differences in water consumption across the three income groups have 
decreased in significance over time. This is due to the water supply rationing system 
implemented by the Water Authority, which restricts water supply to 1–2 days per week. In 
fact, a decrease in average consumption since 1995 can be seen in the higher income areas, as 
the share of water supply to the lower income areas has been increased to compensate for the 
lower availability of storage facilities in those areas. The conspicuous high consumption in 
one area in 2002 was attributed to the development of one high-income housing development.  

During the subsequent discussion, it was confirmed that the data had been taken from 
the Water Authority’s billing records, and that water from private sources (such as private 
tankers and bottled drinking water) had not been included. Water from private sources was 
thought to be a small component. It was suggested that if the data were presented monthly, 
other trends might become evident. It was confirmed that the billed data were recorded 
quarterly and that quarterly analysis was possible. It was confirmed that some limited data 
were available on the breakdown of domestic usage in the home. The difficulties inherent in 
an intermittent supply (infiltration, metering of air in the system, bacterial regrowth) were also 
discussed. It was confirmed that the Water Authority’s approach was towards ensuring 
continuous water supply. The use of innovative approaches in the development of the supply 
system (including zoning, the use of gravity flow areas and equalization tanks) were 
encouraged. 

2.4 Case study report, Oman: Rapid assessment of water consumption and incidence 
of diarrhoea  
Dr Salim Said Wahaibi, Director, Environmental Health and Malaria Eradication, 
Ministry of Health, Oman 

Before 1970, Muscat took its water from private wells. In 1971, the first major water 
supply project connected 3 wells in the Alkhoud area to a storage tank in Muttrah. In 1976, 
the first desalination plant was established at Al Ghobrah. Beginning with a capacity of 5 MG 
per day, this plant had a capacity of 42 Mg per day in 2001. By 2001, water was being 
supplied to over 70 000 house connections in 4 of the wilayat in the Muscat area. Data were 
obtained from the five wilayat of the Muscat region. Water consumption data were collected 
from records held at the Ministry of Housing, Electricity and Water Supply and records from 
water filling stations  

Health data on reported cases of diarrhoea were taken from the 14 health centres in the 
five wilayat of the Muscat region. The data are summarized in Table 3. Some of the 
limitations of the study were discussed, namely the lack of precise water consumption records 
at the truck stations, and the aggregated nature of the data for water consumption. This led to 
uncertainty as to whether the data exclude all non-residential consumption or not. No water 
quantity data were available at the household level, and the figures presented refer to water 
supplied rather than water consumed. No consideration could be taken of unaccounted for 
water due to leakage etc. However, the disease incidence data are considered to be reliable. 
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Table 3.  Summarized health data on reported diarrhoea cases 
Wilayat Water supplied 

G/day 
Diarrhoea cases in 

2002 
Population mid 
2002 estimated 

Diarrhoea 
incidence rate 

per 10 000 
population 

Muscat 32 500 971 29 525 25 
Muttrah 34 500 4630 78 178 59 
Seed 210 000 3034 130 148 23 
Quriyat   580 000  

(revised following 
consultation) 

1280 38 307 33 

Al-Amerat 65 000 1643 39 461 42 
 
It was agreed that the limitations of the aggregated data, and the lack of availability of 

data for water actually supplied at the household, made it difficult to draw conclusions, and 
that a population-based survey would provide more usable data. 

2.5 Case study report, Tunisia: rapid assessment of water consumption and incidence 
of diarrhoea in Tunisia 
Dr Zubeir Alouini, Ministry of Agriculture, Environment and Water Resources, Tunisia 

Data were collected on water consumption and incidence of diarrhoea (in children under 
9 years old) for 15 areas of Tunisia. The results of the survey were presented for 9 of the 
regions. These areas represent a broad spectrum of socioeconomic status, and cover rural and 
urban areas, towns and cities. Water quality data were taken from meters at the household 
level, but do not include any non-piped supply such as from private water tankers, boreholes 
or surface water sources. The health data refer to incidences of diarrhoea reported to the 
health centres in each area aggregated over the year. Table 4 summarizes the data. 

Table 4.  Relationship between metered water consumption and reported diarrhoea 
cases 
Area Population Annual diarrhoea 

incidence per 1000 
people 

Per capita water 
consumption (litres 

per day) 
Ben Arous 344 500 NA 40 
Manouba 47 690 9 95 
Oued Ellil 52 560 5 62 
Teborba 41 770 3 23 
Utique, Alia and Gharel Melh 59 050 1 62 
Menzel Bourguiba 75 340 18 145 
Bizerte Nord, Sud and Jarzouna 140 740 5 106 
Ras Jebel 48 460 9 83 
Mateur, Ghzala and Menzel 
Jemil 

117 610 6 80 
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The data were shown graphically, together with a regression line for the relationship 
between water consumption and diarrhoea incidence. The data suggested a strong association 
between per capita water consumption and incidence of diarrhoea: the higher the water 
consumption, the higher the disease incidence. 

However, the difficulties of interpreting these data were noted. While there was a 
tendency for richer areas to have higher water consumption, the difficulty in making 
comparisons between urban and rural areas was noted, because rural areas may use domestic 
water for household agriculture. It was emphasized that other parameters such as standard of 
living, social background, water quality, season and water distribution network characteristics 
should be taken into account, and that a longer time period would be required to develop 
suitable data. 

The subsequent discussion focused on the difficulties of drawing conclusions from this 
data. It was agreed that the conclusion could not be made that increasing water consumption 
leads to an increase in diarrhoea. It was suggested that this study would be best carried out 
with much smaller population groups, and that the data should be considered on a monthly 
basis, as the large groups and annual reporting would tend to mask other effects. However, it 
was agreed that this type of study could provide some useful data if carried out with small, 
focused, socioeconomic groups as the study areas. 

2.6 Case study report, Saudi Arabia: household water use and incidence of water 
borne diseases  
Dr Adnan Al-Saati, Head of Environmental Programme Research, King Abdul Aziz City 
for Science and Technology 

The estimated population of Saudi Arabia rose from 19.3 million in 1998 to 20.8 million 
in 2000. Population data are available for all eleven regions, and urbanization is expected to 
increase from 85.7% in 2000 to 91.5% by 2030. The projected availability of water will 
decrease from 295 million m3 per capita per year in 2000 to 187 million m3 per capita in 2020. 
Saudi Arabia is developing a range of water resources including renewable water, 
desalination, reuse and deep aquifers, to meet the growing demand from all usage sectors. 

In 1995, 75% of the urban population had access to drinking water services and 33% to 
wastewater services. The average water consumption was 295 litres per capita per day, a 
relatively high figure leading to problems of low quality, intermittent supply and excessive 
wastewater. There is a significant public subsidy of water. There is a high regional variation in 
average consumption (from 35 litres per capita per day to 432 litres per capita per day in 
1996), with six regions showing an average of less than 65 litres per capita per day in 1996.  

Water supplied for domestic purposes is categorized into five main source groups: 
public supply, water tank, well, water container, and other. Data for the year 2000 show that 
both the amount and the percentage of water used from these different sources varies 
significantly. 
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Data on the reported cases of diarrhoea (categorized for children under 5 years, over 5 
years, male and female), and their incidence rates were recorded for the year 2000. Cases of 
salmonellosis and shigellosis were reported monthly and tended to occur more frequently 
during the summer. A regional breakdown of the causes of diarrhoea was made for the year 
2000, categorized into amoebic dysentery, typhoid and paratyphoid, shigellosis, salmonellosis 
and hepatitis A. 

A risk assessment analysis was carried out to determine the correlation between 
waterborne diseases and the household water sources. The data-set used included the data on 
water supplied from various sources, and the incidence of salmonellosis and shigellosis, both 
reported regionally for the year 2000. Pearson and Spearman coefficients from this analysis 
suggested a positive correlation between both shigellosis and salmonella incidence and the 
use of water from water containers. A negative correlation was suggested between salmonella 
incidence and the use of water from the public water supply and also between shigellosis 
incidence and the use of water from water trucks.  

By making an assumption as to possible water consumption restraints from each water 
source (giving an average consumption of 105–300 litres per capita per day from the public 
supply, 55–100 litres per capita per day from trucked water, 35–50 litres per capita per day 
from well water, and 20–34 litres per capita per day from water containers and other sources), 
a very preliminary and broad correlation can be inferred between the health effects of the 
water from various sources and the water consumption associated with each source. However, 
a more useful and thorough analysis should be made at a health centre catchment or 
community level. 

During the subsequent discussion, queries were raised about the applicability of a 
Pearson coefficient to non-continuous data. It was noted that salmonella was a food-borne 
rather than a water-borne disease, and queries were raised on the difficulty of making a causal 
linkage between the water source and the type of disease. The issue of the assumed water 
consumption figures for each water source was raised. It was noted that WHO recommends 
access to a safe water supply and enhancing the availability of water, rather than 
recommending access to piped water specifically. It was also noted that the population in 
Saudi Arabia is not restricted to water from one source only, but may take water from a 
variety of sources. The consultation agreed with the speaker that a study on a smaller, 
community-based scale would be more rigorous. 

2.7 Case study report, Morocco  
Mr Ahmed Segten, Industrial Engineer, ONEP, Morocco 

Of the land area of Morocco, 85% receives less than 300 mm per year of rainfall. The 
total rainfall resource is around 150 mm3 per year. An estimated 121 mm3 of this evaporates, 
29 mm3 is lost to usage within Morocco and a further 9 mm3 is non-exploitable. This leaves 
20 mm3 as usable resource, 16 mm3 of which lies in surface resources and 4 mm3 in 
groundwater. Due to the increasing population, the potential usable resource per capita will 
reduce from 1900 m3 per capita per year in 1968, to 500 m3 per capita per year in 2025. An 
increase in the mobilized resource over this time is therefore required. It is estimated that a 
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5% reduction in rainfall will lead to a 20% reduction in exploitable resources. Of potential 
water storage 65 m3 per year of potential water storage, is currently lost to siltation in the 
reservoirs.  

The National Office for Drinking Water (ONEP) is responsible for the supply in 
Morocco. ONEP produces over 80% of the water, although distribution is the responsibility of 
the local authorities who use a variety of means (including contracting with ONEP) to supply 
it. Total production of potable water has increased from 240 mm3 in 1972 to 870 mm3 in 
2002. The population supplied by ONEP has increased from 5.4 million in 1972 to 16.5 
million in 2002, and the population supplied by the public distribution network increased 
from 52% in 1972 to 88% in 2002. Of the water supplied, 10% goes to drinking water, and 
90% to the agricultural and industrial sectors. 

ONEP was established in 1972 and commissioned to carry out water-supply planning 
for Morocco, to implement the means to produce potable water, and to provide water supply 
of water to certain areas. In terms of production, ONEP now provides 96% of the water 
supplied to the urban population, and distributes water to 312 towns and centres in the 
country, covering a population of 4.8 million at the end of 2002. In 2002, seven new projects 
were being implemented in five population centres, representing MAD 1188 million of 
investment. In 2003, more than 20 new projects were commissioned in seven centres of 
population.  

ONEP’s strategy for development includes the maintenance and renewal of the existing 
infrastructure, and the augmentation of the supply of water to the population and particularly 
to rural areas. ONEP is also charged with the protection of the water resources. Its objectives 
for the urban setting include increasing production capacity, upgrading branch capacity to 
cover 92% of urban population, improving the distribution systems to cover 80% by 2007. In 
a rural setting, the ambitious goal has been set of providing access to 92% of the rural 
population by 2007.  

Studies into the uses of potable water show that the average consumption for those 
connected to the supply network (accounting for 72% of consumption) is 74 litres per capita 
per day, 21 litres per capita per day for those not on the network (4% of consumption), 12 
litres per capita per day for the administrative sector (12% of consumption) and 8 litres per 
capita per day for industry (11% of consumption). Populations living in large houses with a 
piped supply use 81 litres per capita per day, compared with 27 litres per capita per day for 
those without piped supply. The corresponding figures for those in medium-sized houses are 
61 litres per capita per day (piped supply) and 13 litres per capita per day (without piped 
supply), and for those in small houses 53 litres per capita per day (piped supply) and 11 litres 
per capita per day (without piped supply). A 1996 study into domestic water usage reveals that 
on average, 15 litres per capita per day is used for toilets, 10 litres per capita per day for food 
preparation, 30 litres per capita per day for bath and shower, 20 litres per capita per day for 
laundry, and 5 litres per capita per day for personal sanitation. Other figures presented show 
that those households with a higher educational background have a higher water per capita 
consumption as do those with fewer family members per household.  
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During the subsequent discussion it was confirmed that tourism areas are categorized as 
industrial, and that 70% of wastewater collected in Morocco goes to sea outfalls, although 
wastewater reuse must now be considered as an option in all planning.  

2.8 Household water consumption and childhood diarrhoeal incidence 
Dr Hirotsugu Aiga, Adjunct Assistant Professor, Department of Global Health,  
George Washington University, Washington DC, USA 

Observations in rural Liberia and among urban poor in the Philippines show the large 
amount of daily time and effort required by many communities to bring water to the 
household. Relaxation of the definition of ‘access to water’ may lead to compromise in 
monitoring the progress of the millennium development goal of halving the proportion of 
people without access to water by 2015. Countries vary in how they measure household 
access to water. Time, distance and quantity-based approaches are all used.  

In published literature, estimates of the minimum amount of water required for 
hydration and drinking vary from 1.9 to 6.0 l/c/d. For hygiene, estimates vary from 13.9 to 
33.7 l/c/d. Estimates of the generic requirement vary from 5.0 to 60 l/c/d depending on source 
and context. These figures, however, are based on factors other than health.  

Childhood diarrhoea is a leading cause of morbidity in developing countries and should 
be a criterion for identifying a minimum requirement of water consumption that ensures 
health protection and promotion. Of the water associated diseases, diarrhoea can be caused by 
both water-borne and water-washed (personal hygiene) factors. 

A rapid assessment study was carried out using two study groups in Manila to determine 
a linkage between water consumption and 2-week diarrhoeal incidence in children under five 
years of age. Two population groups with different socioeconomic characteristics were 
considered. The results are summarized in Table 5. 

Table 5.  Socioeconomic characteristics of two study groups in Manila 
Area Group 1 Group 2 
Number of children under five years of age  189 183 
Number of children under five years of age with diarrhoea 97 (51.3%) 27 (14.8%) 
Population per faucet 458 3.2 
Mean income (Peso)  4530 6752 
Average water consumption (l/c/d) 30 119 
Percentage of the population using its own private toilet 
(sanitation) 

23.4 90.0 

Percentage of the population boiling drinking water 
(behaviour) 

13.8 17.5 

  



WHO-EM/CEH/105/E 
Page 13 

 

The water consumption was significantly higher and the diarrhoeal incidence 
significantly lower in Group 2. The results of bivariate and multivariate analyses suggested 
that water consumption was significantly associated with diarrhoeal incidence.  

A comparison was made between the water consumption and the 2-week diarrhoea 
incidence using a movable discrete cut-off point for water consumption, and the Chi-square 
test. The relative risk of having diarrhoea was calculated for those above and below a 
particular water consumption level. This calculation produced the greatest relative risk when 
the cut-off point is located at 140 l/c/d.  

It was concluded that more studies and data are required, particularly in the Eastern 
Mediterranean Region, to identify trends and relationships applicable to the Region and to 
determine causal linkages between water consumption, other factors and health. 

During the subsequent discussion, the possible weakness of comparing two different 
communities which have multivariate contributing factors regarding diarrhoea (income, type 
of waste disposal, relative cost of water, access) was noted. It was agreed that further study, 
taking into account other contributing factors would help clarify relationships and trends. 

2.9 The safe water system for improved health gains: applicability in countries of the 
Region 
Dr Rob Quick, Foodborne and Diarrheal Diseases Branch, Centers for Disease Control 
and Prevention, Atlanta, USA 

Improved water sources are not necessarily safe, since all are subject to contamination, 
and many access systems require water to be stored in the household. Studies have shown that 
faecal contamination of household water increases with storage, and there is evidence that the 
storage of water in wide-mouthed containers was associated with particular disease outbreaks 
(cholera in Malawi in 1990, cholera in Peru in 1991, shigellosis in Zambia in 1992). Given 
that a continuous piped supply to all households is a long way from being implemented in all 
areas of the world, short-term and medium-term measures are required.  

One such measure is the Safe Water System (SWS). Water stored in the household is 
treated with a dilute sodium hypochlorite disinfection agent, a safer way of storing the water 
is encouraged, and behaviour change is promoted regarding hygiene. Studies have shown that 
sanitation improvements can give rise to a 36% reduction in diarrhoea: hand washing, 35% 
reduction; water quantity improvements, 20% reduction; and water quality improvements, 
15% reduction. It was therefore predicted that SWS would reduce the risk of diarrhoea by 
around 15%. However, the actual reduction varied from 44% to 85% in four separate cases 
monitored between 1994 and 2001, illustrating the risks associated with household water 
storage.  

A project to implement SWS in Zambia on a large scale in 1998, using CLORIN 
disinfectant, showed that the demand for CLORIN grew rapidly from a few thousand bottles 
in late 1998, to over one million bottles per year from 2001 to 2003.  
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A study of an SWS intervention in western Kenya (where the use of a disinfection agent 
and the use of latrines was promoted in a population of 45 000 people), showed that the 
proportion of households using detectable disinfection rose from 38% to 60% in 8 weeks. The 
incidence of diarrhoea in children under 5 was reduced from 21.1% to 9.1% (by the use of a 
latrine only); to 7.5% (by the use of disinfection only), and to 3.2% (by the use of a latrine 
and disinfection).  

A study in Karachi, Pakistan between May and October 2000, to investigate the relative 
effects of soap and SWS in reducing diarrhoea incidence showed a reduction in diarrhoea by 
21% for SWS and 5% for the use of soap. A deliberate change of method was introduced in 
2000 and 2001, whereby additional hand-washing advice, continued follow-up and repeated 
visits were carried out among the same population. The use of SWS in this case reduced 
diarrhoea incidence by 72%, and the use of soap and hand-washing reduced it by 39%. The 
current implementation model for SWS therefore uses social marketing to generate demand 
for and disseminate a product, as well as community mobilization to facilitate product 
penetration into target communities. This combination enhances the prospects for behavioural 
change.  

SWS has been successfully used in a variety of contexts: to improve hand hygiene and 
water quality among street vendors in Bolivia and Guatemala, to produce bulk oral 
rehydration salts for cholera treatment in Bolivia, Kenya, Madagascar, Malawi and Zambia; 
and for disaster response in Bolivia, Kenya, Madagascar, Malawi, Madagascar and Zambia. 
Relationships with donors, private sector producers, nongovernmental organizations, 
governments and academic institutions are all important in developing sustainable and 
appropriate interventions such as SWS. Currently there are SWS projects in 16 countries, and 
SWS has been recognized and promoted at various international level meetings. 

The implementation of SWS is potentially highly relevant to water-scarce countries in 
the Eastern Mediterranean Region. Issues of intermittent access, the need for household 
storage, the risk of contamination and the reluctance to boil water all indicate that there is a 
risk to water quality at the point of consumption. When investigating the potential of SWS, 
considerations must be given to a number of issues, including the prevalence of diarrhoea, the 
quality of the source water, the risk of contamination during household storage, potential 
partnerships with governments and the private sector, the availability of implementing 
partners such as nongovernmental organizations, and potential donor support.  

During discussion the risks to household water quality, despite good access to services 
were noted. The differences in context between many of the countries where SWS has been 
used, and countries of the Region were also discussed. The efficacy of measuring behavioural 
change during such community health interventions was highlighted and it was noted that 
SWS was a health intervention not a water supply intervention and that the need remained to 
improve both access to services and continuity of supply. 
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2.10 Quality aspects of intermittent water supplies 
Dr Nawal Sunna’, Director, Laboratories and Quality Department, Water Authority of 
Jordan 

Due to water resource limitations, a water rationing programme was implemented by 
the Water Authority in Jordan, resulting in the supply of drinking water on an intermittent 
basis. Water is currently pumped for a minimum of 24 hours per week to all areas. Water is 
stored in tanks at households for use during periods when the main supply is not active. Such 
tanks are made of galvanized steel, polyethylene, glass fibre, polyvinyl chloride or concrete. 

The impacts of an intermittent water supply on water quality at the household are 
varied. They include the risk of infiltration and contamination due to low pressure in the 
network and the release of contaminated, stagnant water during the first flush. In the storage 
tanks microbial regrowth occurs, residual chlorine is reduced, sediments accumulate, and 
vulnerability to external sources of contamination and poor hygiene increases. 

A serious drawback of an intermittent supply includes a potential inequity of supply, 
despite equitable access, and the ability of the rich to afford larger storage facilities. The 
benefits include a reduction in water loss due to leakage in the supply network, and better 
management and conservation practices at the household level. 

There are also impacts of an intermittent supply on the drinking-water surveillance 
programme. Samples from the distribution system are not representative of what people drink, 
nor are they representative of the variation in water quality during pumping times. In Jordan, 
there are no regulations governing water quality in storage tanks as these remain the 
responsibility of the consumers. Protection of water in the tanks should be addressed by a 
public-awareness programme. 

Studies have shown that the bacterial count in storage tanks increases over time, in 
conjunction with a reduction in the chlorine residual. However, there is no significant effect of 
tank material on the bacterial regrowth rate except for a slightly faster initial growth rate 
observed in polyethylene tanks.  

Regarding the effects of sediments, studies have indicated that the presence of 
nematodes in storage tanks is associated with the nutrient content of the sediments. 
Polyethylene and glass fibre tanks contain the highest concentration of total organic carbon 
and chlorophyll-a and the highest counts of nematodes. 

A biofilm study was carried out to compare the effects of polyethylene and cast iron 
pipes on water quality through monitoring of heterotrophic plate counts, temperature, 
turbidity and residual chlorine. A difference was observed in the bacterial count at the start of 
the test and after a time period (8–32 hours). However, there was no significant difference in 
the total bacteria levels between the inlet and outlet. 

A number of recommendations are made, including a study on how to represent 
statistically the safety of water in intermittent systems. Design of a storage tank water 
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monitoring programme as well as a risk assessment method to link the effects on health is also 
recommended. Enhancement of storage tank design and the execution of a public-awareness 
programme are also recommended. 

The subsequent discussion noted the additional risk caused by the use of non-regulated 
tanker water to fill water tanks during periods of drought. It is the desire of the Water 
Authority to move to 48 hour pumping every 3 days, since even with 24 hour pumping many 
households receive water only for 8 to 10 hours due to pressure and altitude effects. 
Confirmation was given that THCs are fully managed in Jordan and the inadvisability of 
reducing the disinfection programme in order to reduce risk from THCs was emphasized.  

2.11 The status of knowledge on water, hygiene and sanitation in countries of the 
Eastern Mediterranean Region 
Ms Ruba Al Zu’bi, Technical Assistant, CEHA 

In preparation for this consultation, a comprehensive search and review of the published 
and refereed literature, accessible to CEHA, was conducted. This covered the CEHA 
database, other databases available at CEHA library (including water resources abstracts, 
pollution abstracts, EMBASE/pollution and toxicology, Index Medicus for the Region and 
MEDLINE 1966–2003) and the internet. Forty-two records were found relevant to water, 
hygiene and sanitation in the Region. Thirty-two records (originating in ten different countries 
in the Region) were reviewed thoroughly from the full text (where available) or from the 
abstract. Measured parameters and their values, and reported issues and aspects of water and 
health were used to build up the water, hygiene and sanitation database for countries of the 
Region. The issues investigated prior to the consultation were: 

• type of water supply and method of collection 
• water quantity and cost 
• water-supply interruption 
• household water handling 
• storage and treatment 
• water quality issues 
• sanitation methods 
• wastewater management and reuse 
• hygiene practices and facilities 
• health effects. 

It was concluded that despite the significant water scarcity in the Region, there is a lack 
of information on water issues in relation to health. The quantity of water available at the 
household was measured in some studies, but its effect on health was not investigated. Very 
few studies have attempted to relate the type and level of water supply service to specific 
health effects. Also, the identified studies on water, hygiene and sanitation were poorly 
distributed among countries of the Region, with the majority being conducted in Egypt. 
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2.12 Risk assessment methodology to generate evidence for guidance on minimum 
water requirements for health 
Mr Hamed Bakir, Rural Health and Environment Adviser, CEHA 

Despite the known link between health and the quantity of water available at the 
household level, no explicit guidance has so far been given on the minimum quantity of water 
to be supplied for health protection. Public health gains are known to occur when all 
households have basic access to improved water supplies, and significant health gains are 
achieved when optimal safe water is available within households. The amounts of water 
available to households are closely linked to service level, as outlined in the WHO document 
Domestic, water quantity service level and health (Geneva, 2003).  

Guidance on minimum water requirements for health may be provided in two stages: 
firstly, presenting a risk assessment matrix linking water availability at households and the 
incidence of waterborne diseases, utilizing existing evidence and gathering additional 
evidence from within the Region; and secondly, presenting a recommendation on minimum 
water requirements for health protection once sufficient and conclusive evidence becomes 
available.  

Regarding the relationship between water supplied and health, the incidence of 
diarrhoea is expected to decrease with increasing water availability at the household until a 
point where additional water supplied has minimal effect. However, there is a complex set of 
relationships between various health issues (including diarrhoea) and exposure to risk of 
different types. Water security is linked to health through issues such as access to water, 
quantity of water available and water quality. These factors affect pathogenic and chemical 
contamination causing hygiene-related health problems. Sanitation, hygiene and health are 
also linked through a variety of relationships in which education and social behaviour play an 
important part.  

Given that the objective of the consultation is to generate evidence for the Eastern 
Mediterranean Region for guidance on the minimum water requirements for health, there is a 
need for information on a number of issues, including; 

• domestic water consumption (for drinking, food preparation, food hygiene, personal 
hygiene, domestic hygiene and sanitation) 

• incidence of waterborne diseases, particularly diarrhoea in children under five years 
• water quality data using proximal indicators, generated at the point of use. 
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Information needs to be gathered through: 

• monitoring domestic water consumption 
• reviewing disease surveillance information for areas of particular risk or interest 
• population-based assessments (household surveys)  
• epidemiological studies (possibly). 

The scope of the population-based assessments should include: 

• demographic and socioeconomic context 
• use of domestic water (drinking, food preparation, hygiene, etc) 
• water supply sources and access 
• continuity, reliability and affordability of water supply 
• water quality and quantity 
• handling and storage at the household 
• sanitation (including wastewater and solid waste disposal) 
• hygiene facilities and practices. 

3. DISCUSSIONS  

3.1 Approaches and methodology to generate evidence for guidance on minimum 
water quantity for health 

The type of guidance which WHO is being asked to provide, and the difficulties of 
defining an ‘acceptable level’ of diarrhoea incidence, were discussed. It was noted that WHO 
often provides general guidance, rather than specific standards. It was agreed that in this case, 
the guidance should take into account an assessment of the risk factors affecting health. 
Decisions on how best to manage these risks should be left to national governments. 
However, it was suggested that initially a risk assessment matrix linking water consumption 
and incidence of disease should be provided and that recommendations of minimum water 
requirements for health may be provided once conclusive evidence becomes available. 

It was queried as to whether a minimum recommended value for water availability 
would be relevant to different countries and different contexts. Differences in water use 
practices in different areas could lead to a vast difference in the amount of water used for 
hygiene purposes, even under similar water availability conditions. For example, guidance 
relevant to a northern European would not necessarily be relevant to the Eastern 
Mediterranean Region due to climatic, cultural and other reasons. The scarcity of water 
supply in the Region was also stressed, and the variability in supply infrastructure among 
countries was noted.  

The implications of using diarrhoea as the only indicator of impact of water security on 
health were also discussed. Diarrhoea has many causes other than water and sanitation issues. 
Suggestions were made that a group of diseases (including trachoma and typhoid) could be 
used as a combined indicator for health. However, it was noted that WHO and other 
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international organizations generally use diarrhoea as a key health indicator, as its incubation 
period is very short and therefore it is easier to make associations with the various risk factors. 
Also, the difficulties of aggregating diseases was noted, and the fact that householders often 
do not know what type of disease they have had, whereas diarrhoea is easily recognized. If 
diarrhoea is to be used as an indicator, both the population-based study and an 
epidemiological study (if required) would need a large population base, and would therefore 
have a significant cost implication. Yet with too small a sample size, trends will be difficult to 
identify. 

In terms of the household survey, the need was recognized to identify water use patterns 
and purposes within the household and to determine what people do when they run out of 
water. If supplementary water is obtained it may be of a different quality to the normal supply 
so it is important to know its uses.  

3.2 Planning for the development of guidance on minimum water requirements for 
health 

The consultation agreed that its focus should be on the need to provide technical 
information relating health to water availability, regardless of political or social 
considerations. It was noted that the estimates of household water availability for different 
types of access, presented in the WHO document (Geneva 2003) were not necessarily relevant 
to the Region, especially in areas with intermittent water supply. An overall two-stage strategy 
was agreed, whereby a risk matrix linking water availability and health would be developed. 
Based on that matrix, it would be determined whether more specific benchmark guidance 
could be established. It was noted that this specific value may be country or context specific 
due to climatic, cultural and other factors.  

Regarding the relationship between water availability and diarrhoea, it was noted that 
the multifactorial causes of diarrhoea gave rise to a complex relationship between water 
quality, quantity, hygiene and health, in which many non-water-related factors were involved. 
However, it was agreed that diarrhoea incidence in children under 5 would be the best 
indicator to use, due to the greater incidence of childhood diarrhoea and the lesser 
embarrassment factor in reporting it. The importance of collecting water quality data—–at 
least proximal data, and possibly by sampling from the household storage facilities–—was 
emphasized.  

The dangers inherent in the use of passively collected surveillance data to make a risk 
assessment were discussed. It was agreed that such data collected on both water consumption 
and health could be used to identify high risk groups for further investigation, but that a causal 
link between water consumption and health could not be made from this type of data. It was 
agreed that a household survey would provide much more reliable information. The 
availability of many examples of this type of survey was noted, together with an accepted 
methodology for implementation. CEHA has examined over 40 survey tools relating to 
children and health. However, it was found that survey responses on hygiene practices are 
often unreliable, and that observations made by the surveyor during house visits are often a 
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better way to assess hygiene standards. Aspects which should be covered in the survey were 
suggested. These included:  

• demographic and socioeconomic context 
• water-supply source and access 
• water use within the home 
• issues of supply continuity 
• reliability and affordability 
• water quantity 
• water quality 
• household water handling and storage 
• sanitation issues including excreta disposal 
• wastewater management and solid waste disposal 
• hygiene facilities and practices 
• laundry practices 
• food preparation facilities and practices 
• health issues particularly the incidence of diarrhoea in children under 5. 

Also, the need, practicality, cost and efficacy of carrying out epidemiological studies 
were discussed, but no firm conclusions were drawn at this stage.  

The process for collecting and generating data was discussed. It was agreed that the first 
stage would be to compile a database of water demand, needs, consumption and health in the 
Region based on existing data. A number of small country projects which may provide 
relevant information, are currently in the pipeline and data from these should be examined, 
when available.  

The next stage would be the generation of new data. A standardized survey tool for a 
population-based survey needs to be designed, which will be adaptable to different study 
areas in the Region. Each survey will require a large population size, if it is to examine 
diarrhoeal incidence. An alternative suggestion was made to identify a smaller vulnerable 
population group, and track it over a period of time. Further examination of this option will be 
required to determine its suitability. Given the limitation of resources, it was agreed that a 
realistic time period for building up sufficient data to create the risk matrix would be at least 4 
to 5 years. This incremental approach is best, whereby evidence is built up gradually, 
beginning with existing data. Discussion within the Region needs to begin now, involving 
national governments, international agencies, donors, nongovernmental organizations and 
other interested parties and funding should be sought.  

4. CONCLUSIONS AND AREAS FOR FUTURE ACTION 

1. WHO’s Regional Office for the Eastern Mediterranean receives an increasing number of 
requests from governments for guidance on the minimum amounts of domestic water 
that should be supplied for domestic purposes. Such guidance is sought for establishing 
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water supply service goals. It is also an opportunity to encourage domestic water pricing 
policies which are sensitive to the health benefits of water supply. 

2. The consultation notes the findings of the WHO document on domestic water quantity, 
service level and health (Geneva 2003). 
a. Public health gains occur when all households have basic access to improved water 

sources. 
b. Significant public health gains occur when optimal safe water is available within 

households. 
c. Amounts of water in households and household water security are closely linked to 

service level. In particular, basic access within 100 to 1000 metres from the home 
and 5 to 20 minutes collection time provides partial household water security with 
an average 20 litres per capita per day. Intermediate access with one tap on the plot 
or within 100 metres or 5 minutes total collection time provides partial household 
water security with an average 50 litres per capita per day. Optimal access with 
continuous water supplies through multiple taps provides optimal household water 
security and secures an average 100 litres per capita per day and above. 

d. Insufficient information exists at present to provide specific guidance on the 
minimum water requirements for health. 

The consultation notes the regional context that the majority of the population of the 
Eastern Mediterranean Region live in countries facing moderate to high water scarcity, 
and the cost of producing and supplying domestic water to extend and sustain water 
supply services to people is rising. Experience in some countries of the Region 
demonstrates that the provision of piped water supplies does not always assure 
enhanced availability of water supplies to all the population. Due to water shortages, 
and often inadequate capacity and poor management of the supply system, water may be 
supplied intermittently, with supplies interrupted for as long as a week in extreme cases. 
Intermittent supplies may result in limited availability and inequitable availability of 
supply despite the equitable access to the highest level of water supply service. High-
income groups can afford to secure their water supplies through building large 
household storage facilities, purchasing additional trucked supplies, purchasing bottled 
water for drinking and installing household drinking-water quality control systems. The 
cost of such measures is however, beyond the reach of the poor. Furthermore, 
intermittent supplies are associated with water quality deterioration in the supply system 
and in household storage facilities.  

Accordingly, the consultation concludes that the service levels described in the above 
mentioned document of WHO do not necessarily apply within the regional context, nor 
guarantee the suggested per capita availability figures. 

3. Further guidance on water requirements for health is needed, in response to enquiries 
from several Member States of the Region. 
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4. Guidance on minimum water requirements for health may be provided in two stages: 
a. presenting a risk assessment matrix linking water availability at households and the 

incidence of waterborne diseases, utilizing existing evidence and gathering 
additional evidence from within the Region;  

b. presenting a recommendation on minimum water requirements for health protection 
once sufficient and conclusive evidence becomes available.  

5. A significant amount of evidence is required to provide guidance on water requirements 
for health. More than four years may be required to generate, gather and consolidate the 
necessary evidence. 

6. An incremental approach, whereby evidence and accumulated data is gathered firstly 
from existing studies, and then generated from new studies, is therefore recommended 
as the most realistic way to build up sufficient data. 

7. Evidence must be generated at a household level and requires information on: 
a. domestic water consumption (drinking, food preparation, food hygiene, personal 

hygiene, domestic hygiene and sanitation), particularly from low water users. 
b. incidence of waterborne diseases (diarrhoea especially among children under 5) 
c. water quality data (using proximal indicators and involving water quality data at the 

point of use, taking into account household storage facilities). 
d. additional variables and activities that can be associated with diarrhoeal disease 

(such as socioeconomic status, educational level, health awareness, hygiene 
practices, food preparation practices). 

8. Passively gathered surveillance data on both water consumption and health, such as has 
been presented in the case studies, can only be used to identify target groups for 
detailed, multi-parameter studies, and not to determine linkage between diarrhoea and 
its causes. Passively gathered data on water consumption patterns and health could be 
presented separately and no causal link implied. 

9. Population-based surveys targeting groups at high risk of diarrhoeal disease, and those 
with low water consumption levels, possibly complimented by epidemiological studies 
and other qualitative research, are needed to generate sufficient and appropriate data for 
the purposes of providing guidance on the minimum water requirements for health. 
Examples of similar surveys do exist, together with accepted methodology for 
implementation.  

10. The generation of useful data linking water availability information and the health of 
population groups would require a large under-five child population and would be 
resource intensive. An additional approach may be appropriate, where a smaller 
population (based on modified cluster surveys) is surveyed repeatedly over a period of 
time. This approach may provide useful data but may not provide much water 
consumption variation during the survey period. Seasonal effects can be taken into 
account in this type of survey. 
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11. Given the resource limitations regarding carrying out such a large scale population 
study, the use of data from existing studies (e.g. demographic health surveys) and 
generation of data from planned studies is encouraged. A set of questions and data needs 
requirements may be defined and communicated to planners of such studies.  

12. The scope of the population-based survey should include at least the following: 
• demographic and socioeconomic context 
• water supply (source, quantity, reliability, cost and access)  
• household water handling and usage, including storage 
• hygiene and sanitation facilities and practices 
• water quality, including quality of water in household storage facilities 
• household health status, including incidence of diarrhoea in children under 5. 

13. Standardized tools, adaptable to the study areas, could be developed for the population 
based assessment (adapted from existing tools where relevant), in order to ensure 
compatibility and ease of comparison of data. WHO/EMRO/CEHA could develop the 
assessment tool together with the necessary guidance on the implementation process 
and methodology for analysis. 

14. The consultation notes the pipeline activities supported by WHO/EMRO towards 
generating evidence for guidance on water requirements for health. Yet the consultation 
notes that more substantial resources are needed and thus encourages the mobilization 
of resources for this exercise as follows. 
a. Make a recommendation to the EMRO Regional Committee to request Member 

States to undertake the necessary action to generate the needed evidence for 
guidance on water requirements for health, based on a standardized approach. 

b. Include ‘minimum water requirements for health’ in the call for proposals under 
WHO/EMRO’s research grant programme. 

c. Explore funding from bilateral sources at country level and multilateral sources, in 
coordination with donors, nongovernmental organizations, United Nations agencies 
and national governments. 

15. The formation of a network is encouraged, beginning with members of the consultation, 
in order to mobilize resources, exchange information and undertake research to generate 
evidence from Member States which will contribute to the evidence base for guidance 
on minimum water requirements for health. 

16. In summary, the following actions are necessary to provide guidance on minimum water 
requirements for health: 
• collection and assessment of existing data 
• development of tools and guidance material for the generation of new data 
• generation of interest, discussion and mobilization of interested parties 
• generation of data through population-based surveys 
• compilation and analysis of findings and building up the evidence base  
• presentation of evidence to the public domain 
• presentation of guidance. 



WHO-EM/CEH/105/E 
Page 24 

 

Annex 1 

AGENDA 

• Opening session 

• Welcome and opening remarks 

• Introduction of participants, election of chairperson and adoption of agenda 

• Objectives and expected outcomes of the consultation 

• WHO paper on domestic water quantity, service level and health 

• Case studies: presentation on rapid assessments of water consumption and incidence of 
diarrhoea amongst children under 5 years 

• Review of evidence on the impact of the level of water consumption and health 

• Improving household water quality for health gains 

• Working sessions in one group 

• review available evidence on water requirements for health in countries of the 
Eastern Mediterranean Region, 

• identify methodology for generating evidence for guidance on minimum water 
requirements for health, 

• identify needed action and develop action plans and procedures for providing 
guidance on minimum water requirements for health 

• Plenary discussions 

• Major conclusions and recommendations 

•Closing session 

•  



WHO-EM/CEH/105/E 
Page 25 
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PROGRAMME 

Monday, 1 December 2003 

08:30 – 09:00  Registration  

09:00 – 09:30  Opening session  
    Welcome and introductory remarks 
    Message of Dr Hussein Gezairy, Regional Director, WHO/EMRO 
    Address by H. E. the Minister of Health, Jordan 

9:30 – 10:15 Objectives, outputs, mechanism of meeting and election of officers by 
Mr Hamed Bakir, RHE/CEHA  

10:15 – 10:45  Domestic water quantity, service level and health, by Dr Houssain 
Abouzaid, RA/SEH/EMRO  

10:45 – 11:15 Case studies report-Jordan: Rapid assessment of water consumption and 
incidence of diarrhoea.  

11:15 – 11:45  Water consumption pattern in Greater greater Amman, by Mr Kamal Al 
Zubi, Ministry of Water and Irrigation, Jordan 

11:45 – 13:15 Case study report, Egypt: Rapid assessment of water consumption and 
incidence of diarrhoea in Egypt 

13:15 – 13:45 Case study report, Oman: Rapid assessment of water consumption and 
incidence of diarrhoea 

13:45 – 14:15 Case study report, Tunisia: Rapid assessment of water consumption and 
incidence of diarrhoea  

14:15 – 15:15 Case study report, Saudi Arabia: Rapid assessment of water 
consumption and incidence of diarrhoea 

15:15 – 16:15  Discussion 

Tuesday, 2 December 2003  

09:00 – 09:30 The relationship between “household water consumption and the 
incidence of diarrhoea”, by Dr Hirotsugu Aiga  

09:30 – 10:00 The safe water system for improved health gains: applicability in 
countries of the Region, by Dr Robert Quick  

10:00 – 11:00  Quality aspects of intermittent water supplies, by Dr Nawal Sunna’, 
Water Authority of Jordan 

11:00 – 11:15  Presentation from Morocco, by Mr Ahmed Segten  

11:15 – 11:45 Risk assessment methodology to generate evidence for guidance on 
minimum water requirements for health, Mr Hamed Bakir, RHE/CEHA 
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11:45 – 13:45 Group discussion: Status of knowledge and evidence for guidance on 
minimum water requirements for health  

13:45 – 14:45 Group discussion: Approaches and methodology to generate evidence 
for guidance on minimum water quantity for health 

14:45 – 15:45 Group discussion: What is next? Planning for development of guidance 
on minimum water requirements for health  

Wednesday, 3 December 2003 

09:00 – 11:00  Presentation of the findings of the working sessions 

11:00 – 12:00  Conclusions and recommendations  
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