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1. INTRODUCTION 

The World Health Organization, Regional Centre for Environmental Health Activities 
(WHO/CEHA), convened the Regional Consultation on the Health and Environment Linkages 
Initiative (HELI) and Children’s Environmental Health Indicators (CEHI), in collaboration 
with the Islamic Educational, Scientific and Cultural Organization (ISESCO), in Amman, 
Jordan, from March 28 - 31 2005. 

The Consultation agenda and program are provided in Annex 1 and 2. 

The consultation was attended by 39 senior professionals who engage in decision 
making and planning of policies on environment and health. The list of participants is 
available in Annex 3. Technical support was provided by WHO/EMRO/CEHA staff. 

The specific objectives of the consultation were the following: 

• Review lessons learned and tools used in HELI and CEHI pilots in selected EMR 
countries  

• Disseminate experience gained in HELI and CEHI pilot to promote incorporation of 
environment and health considerations into policy making on both national and regional 
levels 

• Identify capacity building requirements for identifying and responding to policy-
makers’ needs for scientific information and decision-support tools in environment and 
health 

• Plan the expansion phase of HELI and CEHI within EMR countries 

• Develop specific proposals for action and resource mobilization 

A message from Dr. Hussein A. Gezairy, Regional Director, Eastern Mediterranean 
Regional Office (WHO/EMRO), to the consultation was read by Dr. M.Z. Ali Khan, Director, 
Regional Center for Environmental Health Activities (CEHA). In his message Dr. Gezairy 
welcomed the participants and thanked the government of Jordan for hosting the consultation. 
He thanked also the Islamic Educational, Scientific and Cultural Organization (ISESCO) for 
their joint support to this consultation. 

Dr. Gezairy stressed that environmental factors are the root cause of a significant burden 
of death, disease and disability, globally and particularly in developing countries. They range 
from poor quality water supply and poor sanitation, vector-borne disease and air pollution to 
toxic chemical exposures, climate change and degraded urban environments.  

The resulting impacts are estimated to cause over 25% of death and disease globally, 
reaching nearly 35% in some poor regions. Much of this burden rests upon the shoulders of 
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the poor and of vulnerable groups. Children under the age of 5 are more vulnerable to 
environmental hazards, with more than 40% of the global burden of diseases attributed to 
environmental factors.  

Dr. Gezairy pointed out that WHO and UNEP joined forces to launch the Healthy 
Environments for Children Alliance (HECA), Health and Environment Linkages Initiative 
(HELI) and the Global Initiative on Children’s Environmental Health Indicators (CEHI) at the 
2002 WSSD. 

Dr. Gezairy emphasized that the objectives of CEHI and HELI are complementary to 
each other and mutually reinforcing. On one hand, the activities under HELI will help inform 
CEHI about the needs of decision-makers and about the types of information that will trigger 
them to decide on appropriate interventions or policies. The work of CEHI, on the other hand, 
will help provide the data and indicators that decision-makers need. CEHA joined the global 
initiative on Health and Environment Linkages in 2004.  A HELI pilot project then was 
launched in Jordan to assess the health, environment and economic benefits and costs of water 
efficiency measures adopted by the government of Jordan. 

CEHA also joined the Global Initiative on Children’s Environmental Health Indicators 
in 2003, with two pilot projects in Tunisia and Oman.  These projects were created to assess 
the state of children’s environmental health and to provide better understanding of priority 
environmental risk factors affecting children’s health, ensuring decision-making to improve 
children’s environmental health.  

Dr. Gezairy also highlighted that in response to several requests from Member States, 
the Regional Office and CEHA launched in 2004 a four-year process to derive the minimum 
household water security requirements for health. Studies were sponsored in Morocco and 
Lebanon. Another larger scale study is under way in Jordan. These studies, together with the 
HELI pilot project in Jordan and the CEHI pilot projects in Oman and Tunisia, apply risk 
assessment techniques to examine the linkages between water availability and consumption in 
households and the incidence of disease. The objective is generating evidence for WHO 
guidance on household water security for health.  

Dr. Bahriya Odwan, representative of the Islamic Educational Scientific and Cultural 
Organization (ISESCO), said in her address that this consultation comes through the joint 
cooperation agreement between ISESCO and WHO Regional Office to execute several 
activities of common interests. 

Dr. Odwan pointed out that the counties of the Eastern Mediterranean suffer from 
special environmental problems related to water shortage such as the unavailability of 
drinking water to some sections of society, poor drainage, accumulation of garbage, toxic 
waste, air pollution, contagious diseases and water transmitted epidemics. Despite the 
multiple efforts made to provide health services and education in order to reach appropriate 
living standards, governments are still unable to achieve the sought objective due to the 
increasing population growth and the excessive use of environmental resources. 
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To reach a clean environment and to secure education and health for all, educational and 
health institutions, NGOs, local community associations, mass media and religious leaders are 
required to join their efforts in investing in the education and health of new generations. 

A message from His Excellency the Minister of Health was delivered by Dr. Ali Asa’ad, 
Assistant Secretary General. His Excellency said in his address that there is a strong 
relationship between health and the environment. Ignoring the environmental needs wouldl 
have a negative impact on people, hence environment and health linkages should be 
incorporated in the national and regional policies. 

Thirty years ago, global attention was on the impact of human activities on the 
environment. This concept has developed now to focus on the health and environment 
linkages in order to measure the health impact of environment, with special emphasis on 
children's health.  Thirty percent of the global burden of disease is attributed to environment 
and 40% of this burden affects children (12% of the total population). Consequently, it is not 
surprising that children's environmental health receives all of this attention. 

Some of the most important children's health priorities are: reduction of indoor and 
outdoor pollution, mitigation of the effect of passive smoking on children, provision of 
healthy schools for children, ensuring the quality of food and its packing material, preventing 
children from chemical exposure and controlling children's labor in industries. 

In order to attend the above priorities, it is important to coordinate between all 
organizations involved in children's health, build the capacity in the field of health and 
environment linkages and provide proper recommendations for decision making. 

2. TECHNICAL PRESENTATIONS 

2.1 Health and Environment Linkages Initiative (HELI) and the Children's 
Environmental Health Indicators (CEHI) in EMR 

Mr Hamed Bakir, Adviser Rural Health and Environment, WHO/CEHA 

Jordan joined HELI in May 2004 upon the invitation of the World Health Organization, 
Regional Center of Environmental Health Activities (WHO/CEHA).  A project advisory 
committee was formed. Considering the critical importance of water and its scarcity to 
sustainable development in Jordan, the advisory committee decided that HELI Jordan should 
examine the health, environment, and economic costs and benefits of water efficiency 
measures.  Jordan HELI findings and recommendations were presented in March 2005 and 
the pilot project will conclude by April 2005 with production of the final documents. 

HELI Jordan achieved several breakthroughs: 

• Assessed and quantified the health, environment, and economic costs and benefits of 
water efficiency measures 
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• Demonstrated clearly the inverse relationship between increased water consumption and 
reduced diarrhea incidence 

• Quantified the health benefits (in disease and in money terms) which would accumulate 
from additional liters of water which could be made available to people through water 
efficiency 

• Demonstrated with benefit/cost analysis that investing in water efficiency will bring 
about favorable health and environment benefits, with a Benefit- Cost Ratio (BCR) of 
1.84  

Implementation of the Global Initiative on Children's Environmental Health Indicators 
in EMRO began in May 2003.  Pilot applications in Oman and Tunisia started in December 
2003 for completion by May 2005.  Pilot applications of CEHI in Yemen and Pakistan will 
start in April 2005 and an additional application in Islamic Republic of Iran is underway. The 
objectives of the CEHI regional pilots are to: 

• Assess the availability, accessibility, accuracy and reliability of information on children 
environmental health 

• Assess and prioritize the environmental health risk factors affecting children within the 
home environment and its immediate surroundings 

• Refine children's environmental health indicators in view of regional conditions and 
promote their use as a tool for decision making  

• Develop monitoring tools of environmental health risk factors affecting children in pilot 
countries 

CEHI implementation approach in EMR pilots involved: 

• Generating of preliminary reports on the status of children's environmental health using 
existing information source. Reports are used to identify information gaps and needs  

• Undertaking population based surveys of environmental health risk factors affecting 
children to assess exposure condition with the household and health outcomes  

• Generating the national report on the Status of Children Environment Health  

Due to the complementary and mutually reinforcing nature of HELI and CEHI, a 
proposal on Regional Initiative on Tools for Effective Decision Making on Health and 
Environment was presented. The initiative components are:  

• Document and disseminate HELI and CEHI processes and tools 
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• Additional application of HELI and CEHI processes for capacity building and 
development of additional tools/methods 

• Capacity building and provision of technical assistance by developing training material 
and implementing training events at national and regional levels 

2.2 Health and Environment Linkages Initiative (HELI) 

Mr Pierre Quiblier and Dr. Diarmid Campbell-Lendrum, HELI Secretariat, WHO/HQ 

Environmental factors are root causes of a significant burden of death, disease and 
disability, globally and particularly in developing countries. They range from poor water 
quality supply and poor sanitation, vector-borne diseases and air pollution to toxic chemical 
exposures, climate change and degraded urban environments. The resulting impacts are 
estimated to cause over 25% of death and disease globally, reaching nearly 35% in some poor 
regions. Much of this burden rests upon the shoulders of the poor and vulnerable groups. 

Many deaths caused by environmental hazards are avoidable and much of the disease is 
preventable through better management of environmental risk factors. Improved decision 
making on environment and health requires better understanding and information on the links 
and relationships between environmental conditions and health outcomes. 

The World Health Organization (WHO) and the United Nations Environment Program 
(UNEP) joined forces with other partners at the 2002 World Summit on Sustainable 
Development (WSSD) to launch the Health and Environment Linkages Initiative (HELI). 

HELI aims to strengthen the integration of health and environment priorities into 
national and sub-national policy agendas and translate scientific knowledge into policy action. 

The initiative adopted the ecosystem approach and the economic valuation approach as 
a way to link environment and health needs of developing countries more directly to critical 
policy questions and broader development goals.   

The HELI initiative focuses on the following priorities: 

• Indoor and outdoor air quality 

• Water quality and access 

• Water-related vector-borne disease 

• Toxic substances 

• Global environmental change 
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HELI will share experiences between the participating countries by conducting 
workshops to share the lessons. The initiative will collaborate with other initiatives like CEHI 
to provide more accurate and specific data. 

2.3 Making the case for action: the global initiative on children's environmental health 
indicators (CEHI) 

Ms Fiona Gore, Occupational and Environmental Health (OEH), Protection of the 
Human Environment (PHE), WHO/HQ 

A child’s ability to develop and become a productive adult is largely determined by his 
earliest experiences in their families and communities. Children may be exposed to 
environmental threats that seriously affect their health: over 40% of the global burden of 
disease attributed to environmental risk factors falls on children under five years of age who 
account for only about 10% of the world’s population. Ultimately, creating healthier 
environments will have a demonstrable impact on children’s health and well-being. Therefore, 
improving children's environmental health presents an essential contribution towards the 
achievement of the Millennium Development Goal to reduce child mortality.  

Protecting children from exposure to environmental hazards requires that the 
relationship between environmental conditions and health outcomes becomes better 
understood. One way of providing information on the specific link between environment and 
health is through the use of indicators. These aim to provide a basis for assessing 
environmental risks to children's health, to prioritize policy and to reduce environmental risks 
for children. 

A Global Initiative on Children’s Environmental Health Indicators (CEHI) was launched 
at the WSSD in September 2002.  The  global response to the launch demonstrates that many 
countries are supportive of this effort which is currently being implemented through a series 
of regional pilots in Europe, Latin America and the Caribbean, the Middle East, North 
America and initiated in Africa.  

CEHI proceeds as an independent effort but is closely coordinated with The Healthy 
Environments of Children Alliance (HECA), as well as other WHO activities on children's 
environmental health, such as the preparation of National Children's Environmental Health 
Profiles and the Health and Environment Linkages Initiative (HELI) activities. 

Following are the ongoing global efforts on data collection for children environmental 
health indicators 

• Feeding existing national data into a common framework. This is an essential starting 
point for all regional pilots and currently underway in EURO, EMRO and PAHO 

• Collection of new data at the international level. This is centrally pursued by WHO/HQ 
in collaboration with partners using World Health Survey questions on environmental 
health 
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• Collection of new data at the national level:  This is a very labor- and cost-intensive 
task, however, this is already being pursued by EMRO in Oman and Tunisia. 

Applying CEHI programs in the Region will help in prioritizing children's 
environmental health needs and achieve regional harmonization to work towards coordinated, 
high quality reporting over time. 

Following are the future perspectives for CEHI: 

• Expansion of CEHI pilots in EMR Region  

– Horizontally, by implementing new pilots in the Region 

– Vertically, by applying regular reporting on indicators (atlas, maps, reports), 
improving data quality and addressing emerging needs 

– Harmonization of frameworks, priorities, indicator profiles and reporting in the 
Region 

• Establishing strong linkages between EMRO pilot and other regional pilots 

The discussion highlighted the importance of conveying the messages of CEHI 
initiative to decision makers and producing strong advocacy material to disseminate the 
output of CEHI pilots.  

 

2.4 HELI Jordan: the health, environment and economic cost and benefits of water 
efficiency measures 

Dr. Amer Jabairn, University of Jordan, Amman, Jordan 

Due to severe water scarcity in Jordan and in view of the water efficiency measures 
adopted by the government of Jordan, the HELI Jordan pilot assessed the Health, 
Environment and Economic Cost and Benefits of Water Efficiency Measures. 

The HELI team conducted a review of knowledge and literature in order to derive 
scientifically verifiable methodology for assessing the health, environment and economic cost 
and benefits of water efficiency measures. The HELI team developed a conceptual model for 
estimating the health, environment and economic costs and benefits for the selected water 
efficiency measures. 

The model presents the method for estimating health and environment costs and benefits 
of selected water efficiency measures in Jordan. Although several water efficiency measures 
were originally identified, time and resource constraints led the group to focus on the 
following significant measures: 
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• For domestic water supplies, reducing physical losses through leakage control in the 
supply network 

• For agricultural water supplies, improving on-farm irrigation efficiency for drip and 
surface systems 

• The investment cost of selected water efficiency measures to be estimated 

1. Water efficiency measures will improve water use efficiency and reduce wasteful 
consumption.  Selected indicators for measuring these improvements are: 

– Reduced municipal water leakage, 

– Reduced losses in agriculture supply systems, 

2. Improved water use efficiency and reduced wasteful consumption will increase water 
availability and improve water quality, 

3. Increased water availability and improved water quality will have a positive effect on 
heath and reduce diarrhea incidence, 

4. Increased water availability and improved water quality will have a positive effect on 
environment. Selected indicators are: 

– Reduced decline in underground water level, 

– Decrease in energy consumption of the water sector, 

5. The investment cost of applying water efficiency measures together with the health, 
environment and economic benefits and costs will be analyzed in support of improved 
decision making. 

Three scenarios for applying water efficiency measures were tested, including:  

• Business as-usual practice – that is, maintaining the current (2004) levels of investment 
in water efficiency programs to maintain the status quo. 

• Midway scenario – involving significant investments in the identified measures to 
increase water use efficiency to levels between current and best. The timeline for this 
option would be 2005-2010. 

• Mainstreaming water use efficiency practice – meaning major investments in water 
efficiency measures to reach best achievable performance.  The timeline for this 
intervention would be 2005-2015. 
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The HELI project investigated the relationship between relative levels of water 
consumption and diarrhea incidence in Greater Amman and in selected villages to the north 
and south of Jordan.  Actual water consumption data through water bills was collected from 
the records of water utility company and the Ministry of Water and Irrigation, Jordan 
according to billing districts. Diarrhea incidence was determined by means of data from 
corresponding health centers, collected from records of Ministry of Health and through 
calibration with DHS 2002.  Using standard statistical techniques, a curve depicting a marked 
inverse relationship between average water consumption levels and diarrhea incidence rates 
was produced.  Finally, assuming that all gains from domestic water supply efficiency 
measures would be redirected to domestic users, the respective liter/capita/day gains in usage 
were used to extrapolate associated reductions in cases of diarrhea/person/year for each 
development scenario.  

Two key indicators were chosen to estimate the environmental benefits and gains for the 
proposed water efficiency measures – the slowing of underground abstraction and the 
corresponding reduction of water pumping usage energy.  The cost opportunities for saved 
underground water supply (JD 0.44/cubic meter) and cost of saved water pumping energy (JD 
0.04/cubic meter) were used in the estimation. 

Using data provided from the health and the environment teams, the economic team 
translated indicated benefits into economic values. 

HELI Jordan findings were: 

• There is a noticeable disparity in water consumption among the Jordanian population, 
with  40% using less than 51 lcd and  20% using more than 117 lcd 

• Reducing leakage within the domestic supply network from 30% to 25% will make 
available 10 lcd of water for domestic use and lower the incidence of diarrhea by 38%.  
Reducing leakage to 18% will lower diarrhea incidence by 49% 

• Selected water efficiency measures, by means of leakage control from domestic 
networks and improved on-farm efficiency, can significantly reduce the national energy 
bill by up to 69.5 Million Jordan Dinars (MJD) depending on the amount of investment 
made, 

• The return to investment on the selected water efficiency measures (domestic network 
leakage reductions and improved on-farm efficiency) using an average investment 
scenario of approximately 280MJD by 2010 is approximately 1:1; that is, 1 JD invested 
equals 1 JD saved in terms of health and environmental benefits.  A maximum 
investment scenario of 461 MJD by 2015 will bring about an impressive 1.84 return in 
those benefits.   

HELI Jordan recommendations were: 
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• There is an urgent need to increase municipal water for low consumptions groups 
(those who consume less than 74 lcd, i.e. 56% of the Jordanian population), while 
discouraging excessive and wasteful consumption of water by higher consumers (44% 
of the population)  

• A health sensitive tariff structure along with regulatory and economic instruments may 
be devised to achieve the objective of the first recommendation. Other tools should 
also be exploited such as public awareness and the use of water saving devices 

• Benefit and savings from efficiency measures should be reinvested in water efficiency 
with a view to reach self sustaining water efficiency intervention 

• Consider accelerating the planned implementation of investment in water efficiency 
measures in order to reach the significant multiple benefits between health, 
environment and economic benefits  

During discussion it was pointed out that deeper analysis are required on HELI to 
investigate the impact of water quality, public awareness and hygiene. Moreover, socio- 
economic studies are recommended to be conducted to refine/support the study 
recommendations. 

 

2.5 The national assessment survey of the state of children's environmental health, 
children's environmental health indicators (CEHI) pilot in Oman  

Dr. Salem Al Wahaibi, Director, Environmental Health and Malaria Eradication, 
Ministry of Health, Oman 

The Children’s Environmental Health Indicators (CEHI) pilot in Oman started with a 
national seminar held in March 2004. The objective of the pilot was to assess the 
environmental risk factors affecting children’s health and generate a national report on 
children’s environmental health indicators in Oman. After the seminar, an extensive review of 
the available information was done to identify gaps and assess needs.  

Children below 15 years of age constitute 33.8% of the Omani population. There are 
327,864 households in Oman which were considered as the primary sampling unit for the 
population base survey. The calculated sample size for the Oman survey was 2,305 
households, and in order to increase the statistical power, the sample size was raised to 4,000 
households. Two stage cluster sampling (proportionate to size) techniques were used to 
achieve the required sample size. The survey was based on interviews using the questionnaire 
which was prepared by the WHO, who translated and adapted it to the local situation.  

The community support group in each ??? was utilized to conduct the interviews after 
being trained by the national survey team. The field work started during the last week of 
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December 2004 and ended by the first week of February 2005. The community support group 
members each interviewed  30 households per person.  

Data entry was done using the SPSS software after collecting and coding the 
questionnaires obtained from the field. Data analysis was obtained using SPSS and SAS 
software. The Chi-square test was performed to assess the association between the different 
categorical variables. The association between the continuous variables was tested using a t-
test. Stratification and multivariate analysis (multiple and logistic regression) was used to 
evaluate ??? 

Preliminary descriptive analysis of the survey data shows that out of a sample of 662 
households, 3.7% live in informal settlements and 9.8% live in houses with non-cemented 
walls. These two types of houses could be considered as unsafe, unhealthy and hazardous 
houses.  Thirty one percent  of the environmental noise around the houses is caused by traffic 
and 5.7% is caused by construction.  Hazards occurring 50 meters from the houses were due 
to high traffic roads for 17.2% of the houses and 5.3% due to power generation. 

The final report of the survey will be completed by the end of May 2005, after which a 
national seminar is planned to be conducted to disseminate the outcomes of the survey. 

   

2.6 CEHI Tunisia: the national assessment survey of the state of the children's 
environmental health 

Dr. Thouraya Attia, Environmental Health and Hygiene Department, Ministry of Public 
Health, Tunisia 

The Tunisia application of Children's Environmental Health Indicators pilot started in 
February 2004 with completion by April 2005. A national preliminary report on children's 
environmental health in Tunisia was issued in June 2004 in which 46 indicators describing the 
status in Tunisia were reported. 

The children's environmental health risk assessment tools for Tunisia were developed 
and adapted to national requirements during the training workshop held in February 2004, and 
the protocol used in the survey was built in concordance with the methodology used by WHO 
for the vaccine evaluation. Assessment tools comprised three modules:  

1. Roster of People and Health  

2. Housing Quality Module 

3. Water, Hygiene and Sanitation Module  
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These survey modules were used to assess and report household water security (quantity 
and quality), sanitation, personal and food hygiene,shelter and housing quality, indoor air 
quality, outdoor air quality, physical safety and chemical safety.  

The population-based assessment of environmental factors affecting children's health 
within the home environment and its surroundings was conducted between December 2004 
and January 2005.  

With limited budget and resources the sample size covered by the survey was designed 
to be 1470 households in 7 geographical regions, with each household having a minimum of 
one child less than 5 years of age.  

Accurate and valid data were obtained during the survey, despite low precision noticed 
on reporting on the family budget and the water consumption. 

Post survey activities are ongoing, including data cleaning and data analysis. The study 
will be completed by issuing a final study report by May 2005.  This report will include  
analyzing the children's environmental health status in Tunisia and providing 
recommendations to be utilized in the future strategies in Tunisia.  It will also be used as a 
guidance for the countries of the region.  

 

2.7 Water requirement for health in Lebanon: survey of water consumption and 
health in Beirut  

Dr. May Al-Jurdi, American University of Beirut, Beirut, Lebanon 

The domestic water supplies for basic health exceed the vital minimum required for 
drinking and cooking, in addition to  the volumes for food and hygiene,, laundry, house 
cleaning, and  removing or diluting wastes. To date, WHO has not yet provided guidance on 
the quantity of domestic water that is required to promote and insure good health.  

Children bear the greatest health burden associated with poor water and sanitation. 
Nevertheless, infants living in homes supplied with piped water had a diarrhea mortality rate 
lower than those living in houses with no access to piped water.  

However, when the water supply becomes subject to frequent cut-offs, serious problems 
may arise regarding quantity to be distributed and possible quality deteriorations during 
storage. A cross-sectional descriptive study was conducted in the immediate suburbs of the 
city of Beirut. All the households of the selected sectors were screened. Only those having 
children less than five years of age were included in the study. 

The objectives of the study were to: 

• Assess water consumption patterns of the selected sample 



WHO-EM/CEH/131/E/L 
Page 13 

 

• Investigate the personal and domestic hygiene habits of the selected households 

• Collect data on waterborne diseases (diarrhea) through tailored household interviews 

• Identify any significant relationship between water consumption patterns and the 
incidence of diarrhea diseases in children less than five years of age 

Results showed that 68.9% of the samples relied on piped water sources to meet basic 
domestic needs, and 35.7% relied on private well sources. 

Furthermore, 17.4% depended exclusively on the provided piped water source in 
comparison to 6.2% depending on bottled water and 33.4% depending on water shop sources.  

The study showed a clear correlation of diarrhea cases in children less than five years of 
age, with the following parameters: age and educational status of the mothers, employment, 
and socio-economic status of households.  

A significant correlation was noted as well between the intermittence and continuity of 
water supply.  This finding lead to a preliminary conclusion that quantity of water supplied 
affects the occurrence of diarrhea among children. However, when considering the  
educational level of the parents, employment, and the monthly income of the households, the 
significance disappears.  This finding showed that it was those previously mentioned factors 
which affect diarrhea occurrence rather than the quantity of water supplied.  

Correlating diarrhea with the different domestic water sources indicated the positive 
correlation with the piped water source and the use of private wells, but was not associated 
with the use of cisterns. However, when taking into account the income of the households, a 
statistically significant correlation was found. Diarrhea occurrence was significantly related to 
the treatment of domestic water regardless of the treatment methods applied.  

On the other hand, when personal and domestic hygiene habits were crossed with 
diarrhea incidence, no statistical significance was found. Solid waste and wastewater 
management in the study area could not be related with the incidence of diarrhea occurrence.  

Water accessibility was not indicated as a major limiting factor in the study. However, 
the provision of an officially reliable piped water source trusted and used by the community, 
together with a good understanding and practice of personal and domestic hygiene are the 
major challenges for reduction in diarrhea incidences. 

During the discussion it was highlighted that the effect of seasonal variations on the 
diarrhea incidence should be investigated as the study took place in the summer season and 
did not extend for all seasons. It is expected that variations would be witnessed if a 
comparative study between different seasons is conducted, especially with the temperature 
change between summer and winter. 
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It is emphasized also that the study area should cover areas with low water consumption 
to relate the diarrhea incidence with quantity of water consumed by citizens. Absence of water 
metering in the study area makes it difficult to connect both parameters. 

The study has investigated the household water quality, which was found to have an 
effect on health, especially where many residents draw water from private wells and illegal 
water supplies. It was noted that people do no trust water quality from main water sources; 
therefore, they convert to using bottled water for drinking. 

 

2.8 Water requirements for health: survey of water consumption and health in five 
cities in Morocco  

Mr Ahmad Segtan, Head Planning Division, Office National de l'Eau Potable (ONEP), 
Rabat, Morocco 

A study was conducted in Morocco between December 2003 and November 2004 to 
assess the minimum water requirements. for health by conducting population based surveys.  

The study was conducted in two phases: 

• Collection and analysis of the statistical data of water consumption and diarrhea 
incidence affecting children under 5 years in the study area between 1998 and 2002 

The following results were obtained from the statistical data analysis: 

– The annual average of water consumption is 73 LCD, which is similar to the 
national average. High consumption is recorded during the summer season (30% 
above average). Water consumption in villas was higher than other types of 
houses such as apartments 

– Drinking water quality in the study area was found to comply to Moroccan 
standards and WHO guidelines 

– The population diarrhea incidence rate in the study area ranged from 0.3% to 
3.4%  

• Field surveys were conducted in October 2004 in 5 cities (Sidi Kacem, Oued Zem, 
Berkane, Khemisset and Ain Taoujdate) in order to verify the statistical data. Fifteen 
hundred and eleven  households (7811 inhabitants) were surveyed.. 

Results were presented as follows: 
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• Population characteristics: It was found that the man is the head of the family in more 
than 80% of the cases, the average number of children by household is less than 5, one 
third of households are illiterate and children under 5 years represent 10% of the survey 
population. 

• Socio economic situation: Almost all the houses are equipped with toilets, more than 
66% of the households have showers or baths and more than 60% have water heaters. 

• Water and Sanitation: 

– More than 97% of the household are connected to the public drinking water 
network with satisfactory water quality and the pressure 

– The whole population is connected to the sanitation network with th exception of 
a few locations in some localities 

• Water and hygiene:  It was found that 10-15% of households in some localities use 
bottled water for drinking and almost all the people in households wash their hands 
before and after eating and after using toilets. 

• Average incidence of diarrhea ranges between 1 and 7.2 cases per thousand, according 
to localities.  

The study concluded that there is no apparent link between water consumption and 
diarrhea incidence rate. It was observed that the rate of diarrhea incidence increases during 
summer seasons due to other factors that influence health which should be further 
investigated. 

The study concluded that water consumption of 70 lcd is the optimal water requirement 
for health.  

 

2.9 HELI tools applied in Jordan pilot 

Dr. Amer Jabarin, University of Jordan, Jordan 

The overall objective of the health-economic assessment in the Jordan HELI pilot is to 
provide an optimal use of reallocating the scarce water resources that can be obtained from 
increasing the efficiency of domestic water network and improving water use efficiency in the 
agricultural sector.  

In the HELI Jordan pilot study, several economic and financial tools were reviewed for 
estimating the cost of environmental degradation.  These tools helped place a place a 
monetary value on the impact of such degradation on human health (waterborne diseases).  
These tools include: 
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• Quantification of environmental degradation 

• Quantification of health impacts of environmental degradation 

• Assigning monetary values to the consequences (e.g. estimating the cost of ill health, 
water productivity losses in agriculture and in domestic use, etc,) 

To capture the time value of money in the financial and economic analysis, discounting 
factors were applied. A ten percent discount rate reflecting the opportunity cost of capital was 
used to discount all benefits and costs to derive the Benefits/Costs Ratio and the Net Present 
Value indicators. 

The HELI Pilot in Jordan used various quantitative methods to estimate the health and 
environment benefits and costs of water efficiency measures. Due to unavailability of certain 
data sets and time constraint, only two water efficiency measures were selected for which 
heath and environment benefits were quantified: 

• Reduced municipal physical water leakage from current level of 30% to 23% in 2010 
and to 18% in 2015 

• Improved agriculture water use efficiency: 

– For drip irrigation system: from current level of 55% to 66% in 2010 and to 75% 
in the year 2015  

– For surface irrigation system: from current level of 70% to 75% in 2010 and 
maintain this level until the year 2015  

Water benefits were estimated in the range of JD 0.00 (scenario 1: business as usual 
2004) to JD 720 million (Scenario 3: mainstreaming scenario 2015). 

Health benefits were quantified by quantifying the impact of reduction in the current 
diarrhea incidence rate from 45% (scenario 1) to 35 % by the year 2010 (second scenario) and 
to 23% by the year 2015 (mainstreaming scenario). The total estimated health benefits ranged 
from JD 0.00 in the first scenario to JD 59.6 million the third scenario. 

The environmental benefits were obtained from the improvement of irrigation systems 
in both the uplands and the Jordan Valley. Efficiency of drip irrigation system should  improve 
from 55% in scenario 1 ( current situation)  to reach 85% in scenario 3 by year 2015.  The  
open-surface irrigation system should improve from 70% in scenario 1 reach 75% in scenario 
2 and 3. 
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The environmental benefits in terms of energy savings were estimated within the range 
from JD 0.0 in 2004 to JD 69.5 million by the year 2015.  The benefit cost ratio (BCR) ranged 
between 0 and 1.84. This means that investing one JD in the water sector will result in JD 
1.84 return of benefits. 

Using the results of the analysis, it is concluded that investing in water efficiency brings 
about favorable returns in investments. 

During discussion it was clear that the benefits captured in this study were only a 
fraction of the total benefits to be gained. 

Some of the extension areas for the study are the following: 

• Using changing in crop patterns as a water efficiency measure and shifting water from 
agriculture to the industry or tourism sectors 

• Investigating the impact of investing in waste water treatment for water recycling and 
reuse in agriculture instead of investing in new water resources  

• Environment benefits may incorporate more benefits such as improving water quality 
and soil characteristics  

 

2.10 Risk assessment for deriving minimum household water security requirements for 
health  

Mr Hamed Bakir, Advisor Rural Health and Environment, WHO/CEHA 

The Eastern Mediterranean Region includes countries which suffer from severe water 
shortages. These countries requested information on the minimum water requirements for 
health to be supplied to the consumers in order to establish service provision targets and water 
tariffs sensitive to health requirements. 

WHO convened a consultation on the Minimum Water Requirement for Health in 
December 2003 to review available evidence and provide guidance. The consultation 
concluded that current evidence is insufficient and more evidence is needed. The consultation 
developed a 4-year plan to generate evidence for guidance on minimum water requirements 
for health and recommended a methodology for generating the evidence.  

The process for generating guidance is based upon the following steps: 

• Revision of accessible information for additional evidence 

• Collection and analysis of water consumption data and disease surveillance data for 
evidence of linkages 



WHO-EM/CEH/131/E/L 
Page 18 

 

• Developing tools for generating new data 

• Collection of new data through population based surveys to generate  evidence 

• Consolidation of evidence and developing and publishing a risk assessment matrix 

• Gathering additional evidence 

• Generation of recommendations and guidance on water requirements for health 

• Sharing recommendations and guidance with the public domain 

• Obtaining feedback and updating the recommendations for WHO guidance 

In EMR Countries piped water supplies reach over 95% of urban dwellers and over 80% 
of the populations in some countries, yet supplies are often intermittent  

Significant health gains occur when all household have optimal amounts of domestic 
water supplies in the home for drinking, hygiene, sanitation and food preparation. Improved 
water supply will reduce incidence of water-borne diseases with diarrhea amongst children as 
an indicator. Reduced incidence of diarrhea in children results in improved children growth 
and reduced stunting. 

The amount of domestic water supplied at the home is a function of the service level 
while the amount of domestic water used by a household is a function of the standard of living 
and household facilities present to obtain and use water. 

Two approaches for generating evidence for guidance on household water requirements 
for health can be followed: 

• Gathering existing data on water consumption by households and linking it to health 
information obtained from disease surveillance programs or health surveys 

• Conducting population based surveys to assess levels of domestic water consumption 
and corresponding health status 

Data needs for generating evidence for guidance are: 

• Domestic water consumption by household  for drinking, food preparation, food 
hygiene, personal hygiene, home hygiene and sanitation 

• Incidents of diarrhea and stunting amongst children under age 5 of the study population 

• Water quality information  using approximate indicators obtained from quality 
surveillance activities or direct measurement 
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• Consideration of other factors (socioeconomic, including household characteristics and 
hygiene facilities). 

The HELI–Jordan pilot provided an example for demonstration of evidence on the 
correlation between water consumption and diarrhea incidence. The HELI outcome will be 
refined/validated by ongoing research conducted in Irbid, the second largest city in Jordan.  
This project is called Guidance on Household Water Security and Minimum Water 
Requirements for Health (December 2004 - November 2005). Other projects in the Region 
are: 

• Children environmental health indicators surveys in Tunisia and Oman, to be completed 
by end of April 2005 

• Small scale surveys in Beirut and Rabat completed end of 2004 

Future planned work in the region on risk assessment for deriving minimum household 
water security requirements for health are: 

• Gathering information by conducting additional population based studies in two 
locations, conducting additional analysis of existing data on water consumption and 
incidence of diarrhea  in two cities and gathering data on children stunting and 
examining links to water consumption 

• Analyzing collected information for evidence 

 

2.11 CEHI risk assessment tools applied in Tunisia and Oman for assessing 
environmental risk factors affecting children's health within home environment  

Ms Ruba Al Zuabi, EU Project, Ministry of Environment, Amman, Jordan 

The Eastern Mediterranean Regional Office (EMRO) pilot application of the Global 
Initiative on Children's Environmental Health Indicators started in Oman and Tunisia, while 
other pilots are in the planning stage.  

The project implementation approach is designed to encourage action and increase 
awareness of children environmental health conditions in addition to reporting and prioritizing 
risk factors. The approach involves the following: 

• Generating a preliminary report on the status of children environmental health using 
existing information sources 

•  Undertaking household surveys of environmental health risk factors affecting children 
to fill information gaps and assess and prioritize risks to children’s health 
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•  Preparing a report on the assessment including analysis of findings and trends and 
present it to a national seminar 

•  Generating a National Report on the Status of Children Environment Health 

Survey tools and methodologies are needed to conduct the household surveys to achieve 
the following purposes: 

• To report the status of exposure and health effects (the framework of indicators as 
provided by the global initiative) 

• To assess and prioritize the risk factors affecting children within the home environment 
and its immediate surroundings 

• To provide data for investigative analysis of risk factors 

In order to develop the survey tools, a comprehensive search was undertaken including 
sources and tools available worldwide and at various concerned entities, in addition to 
published literature and sources available on the internet.  

Hundreds of questions were identified, screened, and categorized (by issue) and three 
survey modules were developed: 

Module I: Roster of People and Health 

This module includes the household roster (name, age, education, occupation, 
income,etc.) and reports on the health outcomes indicators such as morbidity rate for children 
due to diarrhea and physical injuries. 

Module II: Housing Quality 

Reports on indicators addressing the issues of overcrowding, housing quality (including 
physical characteristics, infrastructure and surroundings, light, dust, play area, household 
safety margins, etc.), indoor air quality (including heating, cooking, cooling, indoor smoking, 
animals and pets, etc.), disease vectors and household insects, household food safety and 
hygiene, and household chemical safety. 

Module III: Water, Hygiene and Sanitation 

Reports on indicators addressing issues of water supply services, water consumption 
and cost, water supply continuity and reliability (including water handling and water quality), 
hygiene practices and facilities, sanitation, and waste disposal. 

It was clear during the discussion that the questions provided in the questionnaire were 
of a general nature and it was left for the countries to adapt questions to their local conditions 
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(rural and urban), while continuing to maintain  a uniform way of reporting in the countries of 
the region.  

 

2.12 Environmental burden of disease workshop  

Dr. Diarmid Campbell-Lendrum, HELI Secretariat, WHO/HQ 

WHO has developed a number of simple methods to quantify disease on the basis of 
methods reviewed by a large network of experts in the various fields.  These methods assist 
countries to develop their own quantification of diseases from the environment. 

Environmental burden of diseases (EBD) is the quantification of health impacts caused 
by various environmental risk factors at population level, using a comparable framework, 
definitions and outcome measures such as  estimating the number of deaths or cases (or 
DALYs) in a region, country or city due to a specific environmental risk ( air pollution, etc.). 

EBD is the only systematic and consistent method for quantitative linkages at the 
population level; however, HIA and Environmental Health Audits are other tools which 
should be considered in particular where quantities linkages are not available. 

Data accuracy and availability is necessary for estimating EBD, as accurate data has to 
be collected to perform accurate analysis. Following are the data requirements: 

• Selection of a study area which should have data exposure and health statistics 

• Collection of exposure data 

• Collecting health statistics: The statistics available in the country should be used.  This 
may include deaths or cases per year (DALYs)  

For policy making, the estimates can be approximate; therefore, the use of available 
input data will often be sufficient. However, for economic evaluation (such as cost-
effectiveness of interventions), a more accurate estimate is often needed. 

The outcome of EBD analysis is translated into policy recommendations accompanied 
by cost effectiveness analysis for interventions of different alternatives.  

WHO had developed methods for estimating health risks caused by the following 
factors: lead, indoor air, ambient air, carcinogens, dusts, noise and poverty. Estimations for 
other factors are in preparation.   

Potential uses for EBD are: 
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• Prioritizes the  needs where funds for improving health and health-supporting 
environments are limited  

• Compares environmental health to other areas  

• Monitors the progress and uses it as a basis for evaluation 

• Points to vulnerable population subgroups and provides comparisons between regions 

• Provides basis for cost-effectiveness of interventions,  

• Demonstrates the high preventive potential of environmental health action  

During discussion, it was evident that although EBD approach is clear and well 
documented, there must be a central focal reference to standardize the EBD methods used in 
each region according the regional specific needs. WHO’s role is to demonstrate basics and 
approach of conducting EBD, while regions and countries need to make data collection and 
implementation of EBD according to their local needs and priorities. 

EBD can be conducted on many types of analysis, provided data is available. Accuracy 
of the results depends on the data availability and accuracy. Input data to EBD can be fed 
from CEHI pilots. 

In addition to estimation of burden disease resulting from physical environment, the 
EBD approach may be applied to social and psychological environments.  There is some 
argument that factors such as wars and conflicts should be included in estimating EBD. 

Although EBD is proven to be a very effective tool for decision making, there is is still 
an underestimation of environmental impacts on health. EBD should be considered important 
in setting priorities in developing countries. 

There are some successful examples in the region where environmental health has been 
successfully applied.  Results were presented to decision makers such as Oman, where 
environmental health will be incorporated in the government’s next 5-year plan. Similarly, in 
Pakistan, water and sanitation were identified as a major problems affecting heath. 

 

2.13 Elements for a Regional plan of action on healthy environment for children: A 
basis for discussion  

Dr. Houssain Abouzaid, Coordinator, Healthy Environment, WHO/EMRO  

Children are the cornerstones of a country’s development as well as its future. Over 5 
million children die each year because of unhealthy environments. Because they are more 
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sensitive to environmental exposures, children reflect quite well the environmental situation 
in their countries. 

The Healthy Environment for Children Alliance (HECA) has been launched at the 
World Summit on Sustainable Development as a key contribution to the further 
implementation of Agenda 21 and the Johannesburg Plan of Implementation. This alliance 
was initiated by WHO in collaboration with a number of partners. 

HECA is “a world-wide alliance to reduce environmental risks to children’s health that 
arise from the settings where they live, learn, play, and sometimes work.  This alliance is 
involved in providing knowledge, increasing political will, mobilizing resources, and 
catalyzing intense and urgent action”. It will serve as a platform through which these efforts 
can be synergistic and create overall healthier environments in various settings. 

HECA’s aims for building political will ensure exchange of knowledge and expertise for 
decision-making, promoting effective policies and action, mobilizing resources of funds and 
people and tracking progress. 

In the Eastern Mediterranean region, children less than 18 years old constitute about 
50% of the population and 16 % of them are under 5 years of age. In 1999, 43% of the 
mortality of children under 5 in this region was related to an unhealthy environment. 

In 2002, the Regional Director has established a Task Force to guide EMRO’s actions 
with the following objectives:  

• Identify regional priorities and issues for children's environmental health in the Region 

• Develop EMRO's approaches and implementation plan for the Initiative 

• Propose objectives and mechanisms for monitoring and evaluation of achievements 

Six groups of environmental health hazards have been identified as priority issues, 
including a lack of household water security, a lack of hygiene and poor sanitation, air 
pollution, vector-borne diseases, chemical hazards, and unintentional injuries.  

Considering all environmental risks affecting children, it is obvious that these children’s 
environment has to be improved. EMRO and the countries of the Eastern Mediterranean 
region need to focus on different aspects, such as raising awareness on children’s 
environmental health, promoting healthy environment for children, increasing technical 
capacity to improve children’s environmental health, addressing priority risks to children, and 
using, designing and reporting on children’s environmental indicators. 

Strategies in implementation by EMRO to improve environmental health for children in 
the region are: 

• Development of the Children Environment Health Charter, 
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• Improvement of legislation, regulation and standards that affect children’s 
environmental health  

• Promotion of collaboration at local, national and regional levels 

 

2.14 Creating healthy settings for children: demonstration projects in Pakistan and 
Yemen  

Ms Ruba Zubi, EU Project, Ministry of Environment, Amman,  Jordan 

Healthy children are key components of sustainable development. Information 
dissemination and training activities are the keys to increasing public awareness and to 
preventing harm to children health and development. 

WHO/CEHA is implementing a three-year project in Pakistan and Yemen, funded by 
AGFUND in partnership with national and local organizations dealing with children’s 
environment and health issues. 

Project objectives are: 

• To identify, assess and characterize the main environmental threats to children in 
participating countries 

• To monitor children’s environmental health conditions in participating countries 

• To create healthy settings for children in pilot sites in participating countries 

• To raise the awareness on the impact of environmental risks on children’s health and 
development among the general public, the health, the environment and education 
sectors and among decision makers 

In order to achieve the first two objectives above, the indication framework provided by 
the Global Initiatives on Children’s Environmental Health Indicators (CEHI) will be used.  
The approach to be followed is the regional approach of “EMRO Environmental Health 
Program Context” which involves the following steps: 

1. Generating the preliminary report on the status of children environmental health using 
existing information sources 

2. Conducting the household surveys of the environmental health risk factors affecting 
children to fill information gaps and assess and prioritize risks to children’s health 

For this purpose, three survey modules were developed, tested, refined and finalized for 
adaptation by participating countries. These three modules are: 
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• Module 1: Roster of People and Health 

• Module 2: Housing Quality 

• Module 3: Water, Hygiene and Sanitation 

3. Preparing a report on the assessment including analysis of findings and trends and 
presenting it to a national seminar 

4. Generating the national report on the state of children environmental health 

In order to achieve objectives 3 and 4, the following activities are planned: 

1. Establishing a pilot demonstration sites for creating a healthy and safe school environment 
for children in participating countries. For this purpose, a community based approach is 
proposed involving 3 phases with a system for certifying schools with a healthy and safe 
environment for children: 

– Phase 1: Mobilizing partners and capacity building 

– Phase 2: Assessing and improving school environment 

– Phase 3: Issuing and maintaining certification 

2. Organizing multi-sectorial seminar for senior officials within governments, civil society 
organizations and scientific organizations 

3. Conducting training workshops for the project team on projects tool and methodology 

4. Conducting pubic awareness and educational campaigns on the impact of environmental 
risks on children’s health 

CEHA has prepared guidelines for preparing the country preliminary report which will 
be used to provide guidance for the pilot countries.   

The Healthy School Initiative is an opportunity for improvement within the community 
and was not established as a standard for compliance.  It can be used as a measure for the 
relative improvement within the schools. 

Local communities and the parents’ council can assist in applying and promoting 
environmental health in schools and can even share in the initial and operating cost of 
ongoing programs. 
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2.15 Guidance on household water security and minimum water requirements for 
health 

Dr. Munjed Al Sharif, Director, Queen Rania Al-Abdallah Centre for Environmental 
Sciences and Technology, Irbid, Jordan 

WHO’s Regional Office for the Eastern Mediterranean region has launched a four-year 
plan to develop guidance on the minimum water requirements for health. Such guidance is 
sought for establishing 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. 

Guidance on minimum water requirements for health may be provided in two stages: 

• Presenting a risk assessment matrix linking water availability at households and the 
incidence of waterborne disease, utilizing existing evidence and gathering additional 
evidence from within the region 

• Presenting a recommendation on minimum water requirements for health protection 
once sufficient and conclusive evidence becomes available 

This proposed study will be implemented in Irbid, Jordan during the period of 
December 2004 to November 2005, and is expected to establish the level of water security 
afforded to households in Jordan and determine the health risk associated with various levels 
of household water security. 

The specific objectives of this study are: 

• Designing and pilot testing an assessment tool for household water security  

• Conducting the assessment of household water security through household surveys in 
Irbid, Jordan  

• Preparation of the assessment report and follow up recommendation  

• Development of risk assessment matrix linking available household water quantity, 
water quality and incidence of disease 

In general, the methodology to achieve the anticipated objectives can be summarized as 
follows: 

•   Reviewing the knowledge base related to household water security and minimum         
water requirements for health   

• Identifying significant parameters related to household water security and their 
relation to the incidences of diarrhea diseases amongst children, especially those under 
5 years old 
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• Developing the assessment protocols and tools 

• Carrying out a pilot testing scheme of the assessment protocols and survey tools on 
approximately 100 households in the study area, analyzing the pilot testing scheme and 
carrying out necessary modifications to the protocols and tools 

• Launching the comprehensive survey at the study area 

• Analyzing results of the comprehensive survey 

• Performing statistical analysis and development of a risk assessment matrix for the 
variables related to household water security and minimum water requirements for health 

• Generating the evidence to provide guidance on water requirements for health 

• Developing the risk assessment matrix linking available household water quantity, water 
quality, and incidence of disease 

• Presenting recommendations on the minimum water requirements to insure health 
protection  

It is expected that the outcome of this study will contribute to the evidence base for 
WHO guidance for water requirements for health by investigating the relation between rate of 
diarrhea incidence in the study area and socio-economic dimension, water supply source, 
water supply continuity and hygienic practices. 

 

2.16 Linkages between health and environment in Saudi Arabia  

Dr. Sameer Ghazi, Meteorology and Environmental Protection Administration (MEPA), 
Jeddah, Saudi Arabia 

Due to fast urbanization and rapid population growth, particularly in large cities, Saudi 
Arabia has been facing environmental problems accompanied by municipal and industrial 
activities in many fields such as air quality, drinking-water quality, waste water,  solid wastes, 
hazardous wastes, radioactive pollution, sound pollution, depletion of natural resources, etc. 

In order to mitigate the impact of the problems above and to put an end to the 
environmental hazards resulting from human urban activities, a ministerial committee was 
formed to establish a National Environmental Strategy and coordinate and follow up on 
environmental activities within the Kingdom. 

The committee managed to establish a National Strategy for Health and Environment 
with the following goals: 
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• Preservation and protection of environment from pollution and degradation  

• Upgrading of environmental health status through the provision of wholesome foods, 
adequate housing, clean waters, and the abatement of all kinds of pollutants 

• Development of effective national capability for preserving and protecting public 
health and environment and handling disasters 

• Achievement of model equilibrium between development and environment in order to 
ensure sustainable development  

Programs implemented for environment health protection are: 

• Safe management of the solid waste program 

• Control of pesticides 

• Control of potable water quality 

• Ensuring foodstuff safety  

• National program for the safe disposal of medical wastes 

• Data base for heath and environment program 

Other awareness and capacity building programs are in implementation to achieve the 
following: 

• Building capacities and providing support for national executives in charge of 
environmental activities related to health 

• Consolidation of concepts in the domains of health and environment awareness, 
information and training activities 

• Continuous evaluation of the negative health and environment impacts of municipal 
and industrial activities 

 

2.17 HELI analysis applied to wastewater reuse policy in Jordan 

Dr. Jamal Abu Ashour, Queen Rania Al-Abdallah Centre for Environmental Sciences 
and Technology, Irbid, Jordan 

The water strategy of Jordan states that “wastewater shall not be managed as waste; it 
shall be collected and treated to standards that allow its reuse in unrestricted agriculture and 
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other non-domestic purposes, including groundwater recharge”. About 75 MCM of treated 
wastewater are generated from 19 treatment plants in the country. Ninety percent of this 
volume is currently being reused for irrigation, mainly in the Jordan Valley, after mixing with 
fresh water. 

There are environmental and health benefits for treated wastewater reuse including fresh 
water savings, reducing fertilizer requirements, and augmentation of groundwater. On the 
other hand, there are several health and environmental problems that can arise from 
wastewater reuse practices such as increasing soil salinity, crop contamination, groundwater 
pollution, and the reduction of the water infiltration rate through the soil. 

The proposed study will implement HELI analysis to determine the environmental and 
health benefits for wastewater reuse policy scenarios. The scenarios reflect the current and 
predicted treated wastewater quality and quantity. An economic assessment of these benefits 
will be compared with the future investment in treated wastewater reuse in Jordan.  

 

2.18 The Health and Environment Data Retrieval and Management System (HEDMRS)  

Dr. Mahmood Abdulraheem, General Manager, Kadhema for Environment, Scientific 
Consultancy and Services, Kuwait 

Concerns over environmental aspects of development began in the Gulf Region in the 
early 1970s with the ministries of health taking initiatives in most countries. In Kuwait, for 
example, a project to assess health and environment was initiated in cooperation between the 
Ministry of Health, WHO and ILO. Even when independent environment protection councils, 
and environment protection departments were established (by mid 1980s), the link with the 
ministries of health remained strong. However, as the newly established environment 
protection and management agencies spread in the region, this links became weaker. It is with 
the efforts of UNEP and WHO and with initiatives such as the HELI and CHEI that the region 
is reminded once more of the need to link health and environment.  

As the GCC moves rapidly into the consumer-oriented social behavior, illnesses of 
modern society started to dominate the public health picture, including obesity and heart 
disease. These diseases are not independent of the environmental conditions prevailing in the 
region. Water quality, indoor and outdoor air quality, diet and stress are the primary 
environmental factors affecting human health in the region. 

In all environmental impact assessments, health risk assessments or economic cost 
benefit analyses, accurate data (in terms of coverage, quantity and quality) is required. The 
data is obtained through monitoring programs (including surveys) and by collection of data 
and information available. However, data alone is not enough for assessments; well designed 
data analysis (including the development of proper indicators) is essential to identifying 
trends, indicators, model applications, cost and benefit analysis and health/environmental risk 
assessments that are supportive of decision making.  
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To satisfy the former requirements, there is a need for the development and operation of 
a Health and Environment Data Management and Retrieval System (HEDMRS) to be used as 
decision enabling tool. 

HEDMRS is a cross linkage system that draws information from the relevant 
government and non government agencies, research centers/universities, the private sector, 
UN and international funding agencies and provides feedback in the form of data analysis 
summaries, trend identification, health and environment risk assessment and alternative 
development/management scenarios. 

Service contracts may be developed between HEDMRS and the relevant government 
authorities, research centers/universities, the private sector and specialized civil society 
organizations to supply data in accordance with designed formats and receive outputs.  

Many applications can benefit from HEDMRS such as GIS, EIA, indicator development 
and analysis, health risk assessment, Benefit/Cost analysis etc. 

 

3. CONCLUSIONS AND RECOMMENDATIONS 

3.1 Introduction 

1. The World Health Organization, Regional Center for Environmental Health Activities 
(WHO/CEHA), convened the Regional Consultation on the Health and Environment 
Linkages Initiative (HELI) and Children’s Environmental Health Indicators (CEHI) in 
Amman, Jordan, from March 28-31, 2005, with the participation of 39 scientists and 
senior professionals who engage in decision making and planning of policies on 
environment and health.  

 
2. The consultation reviewed the process, results, and lessons learned in the application of 

the Health and Environment Linkages Initiative (HELI) in Jordan and the Children 
Environmental Health Indicators (CEHI) initiative in Tunisia and Oman along with the 
Minimum Water Requirements for Health work with studies in Lebanon, Morocco and 
Jordan. The consultation identified capacity-building requirements for responding to 
policy-makers needs for scientific information and decision-support tools in environment 
and health. The consultation outlined the expansion phase of HELI and CEHI within the 
EMR countries and developed the Regional Initiative on Tools for Effective Decision 
Making on the Environment and Health.  

 

3.2 Findings and Conclusion:  

3. In Jordan, the HELI process examined water scarcity as an environmental issue of critical 
importance to health and sustainable development. The consultation notes the sequence  of 
the HELI process  for decision making as applied in Jordan: 
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• Identifying environmental issues which have bearings on health 

• Identifying national policy options for managing the selected environmental issue 
towards improving the environment and health 

• Identifying and estimating the investment costs of each policy option 

• Identifying the change in the state of the environment issues which would result from  
implementing these policy options 

• Assessing and quantifying the impact of the changes in the state  of environmental 
issues on health and the environment 

• Valuing, in financial terms, the impact on health and environment  

• Identifying the benefit-cost ratio for each policy option 

• Communicating a decision-making matrix to policy makers outlining the investment 
cost, health and environment benefits and their value, and the benefit-cost ratio 
corresponding to each policy option.  

4. The consultation notes CEHI’s approach which was adopted in EMR pilot application in 
Oman and Tunisia to assess several factors.  These factors include the availability, 
accuracy and reliability of information on children’s environmental health, prioritizing 
environmental health risk factors affecting children within the home environment and its 
immediate surroundings, and refining the indicators in view of regional conditions and the 
promotion of their use as a tool for decision-making.  The approach comprises: 

 
• Producing a preliminary report using existing sources of information to provide a 

qualitative and numerical account on children’s environmental health in countries 
using the indicators as a framework   

• Conducting population-based surveys to assess children’s exposure to environmental 
risk factors and the corresponding health outcomes 

• Generating a national report on the state of children’s environmental health 

5. The consultation notes the progress made by EMRO since December 2003 in 
implementing the four-year plan for generating guidance on minimum water requirements 
for health.  Methodologies and data needs have been identified. Studies were completed in 
Morocco and Lebanon. Another larger scale study is underway in Jordan.  These studies 
together with HELI pilot in Jordan and the CEHI pilots in Tunisia and Oman, apply risk 
assessment techniques to examine the linkages between water  availability at households 
and water consumption on one hand, and the incidence of disease on the other.  
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6. The consultation recognized the  following breakthroughs achieved in the 
application of  HELI, CEHI and the Minimum Water Requirements for Health work 
in the EMR: 

 
 

• The development and application of HELI as a facility for decision making and 
management on environment and health related issues   

• The successful utilization of a combination of tools (exposure assessment, risk 
assessment and characterization, impact assessment, EBD, indicators, benefit/cost 
analysis) for the identification, quantification and valuation of the health and 
environment implications of policy options 

• The methodology and results used by the HELI pilot in Jordan for deriving the linkage 
between increased water consumption and incidence of diarrhea. The demonstration of 
the inverse relationship between increased water consumption and incidence of 
diarrhea is of special significance  

• The methodology adopted and progress achieved by WHO/EMRO towards generating 
evidence for deriving WHO guidance on minimum water requirements for health.  The 
planned risk assessment matrix, linking water consumption level,  incidence of 
diarrhea and childhood stunting and the corresponding costs and benefits, is noted a 
potentially important decision making tool 

• The successful demonstration of the mutually reinforcing nature of various initiatives 
such as HELI, CEHI and the Minimum Water Requirements for Health work within 
EMR  

7. The consultation noted the following lessons learned from  HELI applications in 
Jordan: 

 

• The success of HELI Jordan in reaching policy makers lies in: 

– Use of scientific knowledge to identify, qualify and quantify the health and 
environment impacts of various policy options 

– Valuation of the health and environment impact, in financial terms, of various 
policy scenarios pertaining to managing the identified issue 

– Presentation of the results to policy makers in a form  that supports  decision- 
making clearly linking investment costs in each policy option to the corresponding 
health and environment impacts and benefits 

– Multi-sectoral partnership and collaboration among involved stakeholders.   A 
consultative process with broad group of stakeholder was essential to identify the 
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priority issue and its dimensions, invite views and inputs from stakeholders and to 
foster support to the assessment. 

• The success of HELI Jordan is attributed to the direct involvement of senior managers 
who are highly skilled and well informed from the concerted national agencies which are 
directly involved in managing the identified issue.     

• Engaging a group of scientists was also critical to ensure work is supported by a strong 
science base. A strong science base was essential to enhance the accuracy and credibility 
of the process. 

• A big gap in knowledge and tools was identified in the course of HELI Jordan application. 
It was recognized that tools and processes needed further development and refinement, in 
particular, for the quantification and valuation of environmental benefits 

• Despite limited capacity, absence of solid tools and the gaps in knowledge, it remained 
possible to translate scientific knowledge into well defined policy options. 

• Data and information needs to support HELI analysis was available yet scattered and 
inaccessible.  Effort spent on identification of data needs made it possible for national 
authorities to provide  the required information in a useable form.  

• Selecting a priority issue of national concern, such as water scarcity, was critical to 
fostering support and generating interest in the study, its process and outcomes. Water 
scarcity is experienced by other countries within the region and thus there is ample 
opportunity to develop a coherent regional framework to enhance water management 
practices by addressing the health and environment benefits of water use efficiency. 

• The HELI process is flexible and adaptable for addressing decision making needs on 
various issues which have bearing on the environment and health such as transportation 
policies, leaded gasoline, and wastewater reuse.  

8. The consultation notes the important results obtained by HELI Jordan, CEHI Oman and 
Tunisia, and the Minimum Water Requirements for Health work.  It also cites the 
importance of  verification, finalization and completion of the work to share with the 
public domain through publication in peer- reviewed journals. In the process the 
consultation notes the following: 

 
• The need to complete HELI work in Jordan and the need to verify the analysis and 

linkages to ensure accuracy and enhance credibility of the methods and result 

• The importance of documenting and communicating the methods, process and result of 
HELI application in Jordan in an appropriate form to concerned audience including the  
public, scientists, managers and policy makers  
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• The need to complete the CEHI work in Oman and Tunisia and to synthesize it and 
publish a technical report on the application of children environmental health 
indicators in EMR countries 

• The importance of considering  and accounting for all  factors involved in 
determining the linkages between health and domestic water consumption,  
especially water quality 

• The need to proceed with immediate implementation of the four-year process for 
generating guidance on  minimum household water security requirements for health   

• The need for capacity building and development of technical guidance materials and 
tools in order to facilitate the scaling up of HELI and CEHI application in the region  

9. The consultation supported the launching of  the regional initiative on tools for 
evidence-based decision making  on the environment and health with the following 
components: 
 

Component 1:    

Completing, refining and disseminating the current work and tools on HELI, CEHI, and 
Minimum water requirements for health by  

• Analyzing, documenting and disseminating results and lessons learned from the 
country projects (Oman, Tunisia, Jordan, Morocco, Lebanon) 

• Extending the HELI analysis on water efficiency measures in Jordan to waste water 
reuse, focusing on urban agricultural and industrial reuse, with a view to close the 
water demand management loop. 

• Generating national reports for Tunisia and Oman on the state of the children’s 
environmental health and refine and setting priorities for CEH indicators for 
practical, efficient, cost/effective surveillance system    

• In Oman, utilizing the results obtained from the CEHI application to support 
environmental burdens of disease analysis,  and valuation of health and environment 
impacts to facilitate decision making and policy development on health and the 
environment 

 

 

• Complete work on water requirements for health in Morocco, Lebanon, and Jordan.  Use 
data generated from CEHI surveys in Oman and Tunisia to add evidence for this work. 
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Components 2: 

Additional applications of HELI and CEHI processes for capacity building and 
development of additional tools/methods include: 

• Wastewater reuse in Jordan 

• Leaded gasoline in Jordan and Syria 

• Air quality in Egypt 

Component 3: 

Capacity building to encourage evidence-based decision making: 

• Develop training material and tools to facilitate capacity building 

• Conduct training events at national and regional levels 

Component 4: 

Providing a platform to share experiences, review progress and products, refine tool kits 
and methodologies, encourage regional cooperation and elaborate on new projects. Three 
regional events are identified as milestones within the regional initiative on tools for 
evidence-based decision making on the environment and health: 

Within one year: Convening an expert regional consultation to review and refine the 
tools, methods, result and products.   

Within two years: Convening a regional capacity building workshop targeting key 
stakeholders and other relevant environmental and health experts, including academic 
institutions, NGOs, the private sector, and regional funding agencies. 

Within three years: Convening an international conference made up of scientists, policy 
makers and practitioners, on tools for decision- making on health and the environment issues.. 
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Annex 1  

AGENDA 

1. Lessons learned from HELI global review of environment and health for decision-
making  

2. Defining information needs for policy makers and reviews of existing policy briefs and 
recommendations for revision 

3. Introduction and defining of assessment methods and economic tools for linking 
environment and health 

4. Country presentations for HELI Pilots and lessons learned (3 countries)  

5. Implementing the WSSD Global Initiative on Children's Environmental Health 

6. Training on CEHI indicators and methodologies for indicator reporting 

7. Country presentations of pilots for environmental health indicators for children and 
discussing of lessons learned from global and regional project 

8. Develop plans for future expansion of CEHI and HELI for a better integration of the two 
initiatives 
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Annex 2  

PROGRAM 

Monday, 28 March 2005  

08:30 – 09:00  Registration 

09:00 - 09:30  Opening Session:  

• Welcome and Introduction to consultation, Mr. Hamed Bakir, 
RHE/CEHA 

• Address by ISESCO, Dr. Bahriya Odwan 
•  Address by UNEP, Mr. Pierre Quiblier 
• Message from Dr. Hussein A. Gezairy, Regional Director, WHO    

Eastern Mediterranean Region, by Dr. M. Z. Ali Khan, Director, 
CEHA 

• Inaugural Address by H.E Minister of Health by Dr. Ali Asa’ad 
Assistant Secretary General 

   
10:00 – 10:30  • Introduction of participants 

• Objectives, Outputs and Mechanism of the meeting, by Mr. 
Hamed Bakir 

• Introductory notes by Donors, Regional and International             
Agencies 

10:30 – 11:30 Introduction to HELI and CEHI 

• HELI and CEHI initiatives in the EMR, by Mr. Hamed Bakir 
• HELI Global Initiative: Current and Future, by HELI Secretariat 
• CEHI Global Initiative: Current and Future, by Dr. Fiona Gore, 

WHO/HQ 
Questions and answers 

11:30 – 12:15  HELI Jordan: The Health, Environmental, Economic Costs and 
Benefits of Water Efficiency Policies 

• Presentation of the findings and recommendations, Dr. Amer 
Jabbarin 

• Discussion 
12:15 – 13:00 CEHI Oman: The National Assessment Survey of the State of 

Children's Environmental Health 

• Presentation of the findings and recommendations, Dr. Salim 
Wahaibi 

• Discussions 
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14:00 – 14:45 CEHI Tunisia: The National Assessment Survey of the State of 
Children's Environmental Health 

• Presentation of findings and recommendations, Mrs. Thouraya 
Attia 

• Discussions 
14:45 – 15:30 Water Requirements for Health, Lebanon: Survey of Water 

Consumption and Health in Beirut 

• Presentation of findings and recommendations, by Dr. May Jurdi 
• Discussion 

15:30 – 16:15 Water Requirements for Health, Morocco: Survey of Water 
Consumption and Health in Rabat 

• Presentation of findings and recommendations, by Mr. Ahemd 
Segten 

• Discussions 
 

 

 

Tuesday, 29 March 2005 

 Assessment of Environmental Risk Factors and Health 

09:00 – 09:45 HELI tools applied in Jordan Pilot: Identifying and assessing the 
health and environment benefits 

• Presentation, by Dr. Amer Jabbarin 
• Discussion 

09:45 – 10:30  HELI tools applied in Jordan Pilot: Economic benefit/cost analysis 

• Presentation, by Dr. Amer Jabbarin 
• Discussion 

11:00 – 11:45   Risk assessment methods for deriving domestic water requirements 
for Health 

• Presentation, by Mr. Hamed Bakir 
• Discussion 

11:45 – 12:30  CEHI risk assessment tools applied in Tunisia and Oman for 
assessing environmental risk factors affecting children's health 
within the home environment  

• Presentation, by Ms. Ruba Zubi 
• Discussion 
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 Environmental Burden of Disease Workshop, facilitated by Mr. 
Campbell-Lendrum 

12:30 – 13:15 Why use facts on disease for policy making in environmental 
health? 

• Short presentation (10 min) 
• Discussion (30 min) 

14:15 – 15:00 Introduction to quantification of disease from environmental risks 
(45 min) Presentation 

15:00 – 15:45 Examples of applications (45 min) 

16:15 – 17:00 General discussion (45 min) 

  

Wednesday, 30 March 2005 

09:00 – 09:45 Draft outline of the Regional Plan of Action on Healthy 
Environments for Children, by Dr. Houssain Abouzaid, Coordinator, 
Healthy Environment/EMRO 

09:45 – 10:30  Healthy environments for children project in Yemen and Pakistan 
By Ms. Ruba Zubi 

10:30– 11:00 Jordan study of domestic water requirements for health By Dr. 
Munjed Al Sharif 

11:30 – 12:00  Overview of environmental health issues in Saudi Arabia, By Mr. 
Samir Ghazi 

12:00 – 12:30 

 

HELI analysis applied to wastewater reuse policy, by Mr. Jamal 
Abou Ashour 

12:30 – 13:00 Environmental health issues in the GCC and potential application of 
HELI, by Dr. Mahmood Abdulraheem 

14:00 – 15:30  Regional Initiative on tools (HELI, CEHI, EIA, HIA, EBD, BCR) 
for effective decision making on health and the environment (goal 
and objectives, modes of implementation, activities and 
development of proposals for action,  by HELI/CEHI Secretariat 

16:00 – 17:00 Roundtable discussions to identify proposals for  resource 
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mobilization and action 

  

*(17:00 – 19:00) Draft recommendations and proposals for action,                  
by Drafting Committee 

 

 

 

Thursday, 31 March 2005  

09:00 – 09:30   Presentation of recommendations and Plan of Action  

09:30 – 10:30 Review, discussion of conclusions and recommendations  

11:00 – 12:00  Finalization and presentation of conclusions and recommendations 

12:00 – 12:30  Closing session and consultation evaluation 

  

  

 

 

 

 

 



WHO-EM/CEH/131/E/L 
Page 41 

 

Annex 3 

LIST OF PARTICIPANTS 

Eng. Adel Badeeb 
General Manager 
Saudi Gulf Environment Protection Company 
Riyadh 
Saudi Arabia 
 
Dr. Adel Belbeisi 
Ministry of Health 
Amman 
Jordan 
 
Dr. Ahmed Jameel Al-Madani                                      
National Focal Point for Child Health 
Ministry of Health 
Riyadh 
Saudi Arabia 
E-mail: almadania@hcp.gov.sa 
 
Mr. Ahemd Segtan                                                                 
Head Planning Division 
Office National de l'Eau Potable (ONEP) 
Rabat 
Morocco 
E-mail: asegtan@onep.org.ma 
 
Dr. Ahmed Ben Abdelaziz                                          
Associate Professor 
Faculty of Medicine of Sousse 
Sousse 
Tunisia 
E-mail: ahmed_epidemio@yahoo.fr 
 
Dr. Ahmed Qatarneh 
Ministry of Environment 
Amman 
Jordan 
 
Mr. Alireza Ali Mohammadi                                                
Ministry of Health and Medical Education 
Teheran 
Islamic Republic of Iran 
E-mail: alio80@yahoo.com 
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Mr. Abdulfattah Jaljuli                                                 
HELI Project                                                                           
WHO/CEHA 
Amman 
E-mail: jaljulia@ceha.emro.who.int 
afjaljuli@yahoo.com 
 
 
Dr. Amer Jabbarin 
University of Jordan 
Amman 
Jordan 
 
 
Mr. Hamid Latifi Hassan                                                    
Ministry of Health and Medical Education                       
Teheran    
 Islamic Republic of Iran 
Tel: 0098-0131-3225058 
Health Center for Gilan Province 
Fax: 0098-0131-3222057 
 
 
Dr. Jamal Abu Ashour 
Queen Rania Al-Abdallah 
Centre for Environmental Science 
And Technology 
Irbid 
Jordan 
 
 
Dr. Mahmood Abdulraheem 
General Manager 
Kadhema for Environment 
Scientific Consultancy and Services 
Kuwait 
 
Dr. May Jurdi                                                                     
American University of Beirut                                          
Beirut 
Lebanon 
Tel: 009611350000 Ext: 4620 
E-mail: mjurdi@aub.edu.lb 
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Mr. Mustapha Bennouna 
Head, Division of Environmental Health                           
Directorate of Epidemiology and Disease  Control           
Ministry of Health                                                             
Rabat                                                                               
Morocco 
Tel: 00212-37671174 
E-mail: mbennouna@sante.gov.ma 
 
 
 
Dr. Mona Rakha 
Director General of GD of Child Health 
Primary Health Care 
Ministry of Health and Population 
Cairo 
Egypt 
Tel: 00202 3621345 (Office) 
Home: 00 202 6243314  
Fax: 00 202 3630825 
Mobile: 002 01 0123133180 
E-mail: mona_rakha@yahoo.com 
 
 
Dr. Munjed Al-Sharif 
Queen Rania Al-Abdallah 
Center for Environmental Science 
And Technology 
Irbid 
Jordan 
 
Dr. Majed Shahoo Al-Zedjali                                           
Ministry of Health 
Muscat 
Oman 
E-mail: majeds@omantel.net.om 
 
 
Mr. Mohamed Ahmed Shamsan                                     
Director General 
Program Policies for Environment 
Ministry of Water and Environment 
Sana'a 
Yemen 
E-mail: shamsanma@maktoob.com 
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Ms Martha Berger                                                          
US Environmental Protection Agency                          
1200 Pennsylvania Avenue, N.W. 
Mail Code 1107A 
Washington, DC 20460 
USA 
Tel: 202-564-2191 
E-mail: berger.martha@epa.gov 
 
 
Dr. Ridha Hamza                                                       
Environmental Health Department 
Ministry of Public Health 
Tunis 
Tunisia 
E-mail: ridha.hamza@rns.tn 
 
 
Dr. Raza Iqbal                                                            
Director                                                                                
Children Hospital 
Pakistan Institute of Medical Sciences 
Islamabad 
Pakistan 
E-mail: driqbal@esolpk.com 
drsir@drsir.com 
 
 
Ms. Ruba Zubi                                                           
Ministry of Environment 
Amman 
Jordan 
E-mail: rubaalzoubi@yahoo.com 
 
 
Mr. Sadeq Abdulla Askar 
Director of Environment Protection 
Ministry of Water and Environment 
Sana'a 
Yemen 
 
 
 
 
 



WHO-EM/CEH/131/E/L 
Page 45 
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Head, Environmental Health Department                   
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Alexandira 
Egypt 
Tel: 002-012150261 
Fax: 002028503202 
E-mail: samia@STS-KW.com 
sam_gal@hotmail.com 
 
 
Dr. Samir Ghazi                                                             
Meteorology and Environmental Protection                            
Administration (MEPA)                                              
Jeddah                                                                          
Saudi Arabia 
Tel + Fax: 0096626517832 
Mob: 00966 - 555506222 
E-mail: sameerJG@yahoo.com 
sameerJG@hotmail.com 
 
 
Mr. Saleh Malkawi 
Ministry of Water and Irrigation 
Water Authority of Jordan 
Amman 
Jordan 
 
 
Dr. Susan Murtada                                                   
Director 
Environmental Health Department 
Ministry of Health 
Damascus 
Syrian Arab Republic 
Fax: 0096311-3319804 
 
 
Dr. Salim Al Wahaibi                                               
Director 
Environmental Health and Malaria Eradication 
Ministry of Health 
Muscat 
Oman 
E-mail: enmal1898@omantel.net.om 
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Tel: 0021671577284 
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