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Part 1
Environmental Health Indicators 

For Shanghai

Introduction

Shanghai consists of 19 districts and occupies about 6 thousand square kilometers. In 2001, there is the estimated population of 16.7 plus three million migrants. It is one of the economic developing cities dramatically in China. It’s GDP is increasing by 10% every year. 

The development of economy lead to considerable pressure for the city. Now there are near two hundred thousand vehicles and forty thousand new cars will be put into the traffic every year.  They consume a large amount of organic fuels and are generating various pollutants into air. Although there was huge investment in introducing source water, it is still not good quality. Degradation of environment has affected human health. In Shanghai, the mortalities of cancer, circulatory and respiratory system disease are much higher than national statistics. 

These significant and avoidable environmental health problems suggest that it would seem urgent to develop Environmental Health Indicators (EHIS) for Shanghai.

Description of EHIS for Shanghai

Objectives of EHIS
 Address the environmental health issues in Shanghai. 

Use environmental health indicators to monitor environmental health.

  Identify program and policy needs.
 Put forth strategies and develop intervention projects.
   Bridge the gap between environmental protection and public health data and

     programs.
Conceptual Framework for EHIS
We would organize an indicator system into a Hazard-Exposure-Health-Effect-Intervention structure, based on the concepts from Thacker et al, which describes hazard, exposure, and outcome surveillance for environmental health. We would adapt the structural components and concepts from the World Health Organization (WHO), which identifies driving forces, pressures, states, exposures, effects, and actions for environmental health indicators. 

Definitions of EHIS
EHIs: An environmental health indicator provides information about a population's health status with respect to environmental factors. It can be used to assess health or a factor associated with health in a specified population through direct or indirect measures. Based on Hazard-Exposure-Health-Effect-Intervention structure, they include:

( Hazard indicators -- conditions or activities that identify the potential for exposure

    to a  contaminant or hazardous condition.
( Exposure indicators -- biologic markers in issue that identify the presence of a 
substance or combination of substances that could harm an individual.
( Health effect indicators -- diseases or conditions that identify an adverse effect from 

    exposure to a known or suspected environmental hazard.
( Intervention indicators -- programs or official policies that minimize or prevent an 

   environmental hazard, exposure, or health effect. 

Environmental health issue: It is the topic that focuses on the interrelations between people and their environment, reflects mainly adverse health outcomes induced by the changes of environment. A set of indicators can represent one issue, and one indicator may be included under various issues. 

We would base on Healthy People 2010 and prioritize important environmental health issues. Under each of issues, a set of indicators would be organized. It may include all indicators of category (hazard, exposure, health effect and intervention). Usually, it only include one or two category because the lack of available data.

Environmental Health Indicators for Shanghai 

Process
EHIS should reflect environmental health issues that affect Shanghai and relate to the missions of Shanghai Center for Disease Prevention & Control (SCDC) and other agencies (including Shanghai EPA, etc.). The indicators would be used for public health interventions and environmental regulations. So specific areas and indicators should be identified. The future identifying of these indicators should consider how well the indicator predicts human health and/or environmental conditions and data availability.(Figure 1) 

Identification of environmental health issues 

The identification of significant environmental health issues for Shanghai would provide a focus for EHIS development. We would identify components of the environmental health issues and classify related issues into an issue topic. This would be the prioritized environmental health issue structure.
The issue structure would  provide a starting point for the identification of possible EHIS. It should be flexible to allow the addition, removal or modification of issues in the future.

We should propose the prioritized environmental health issues which are affecting human health seriously, concerned by publics, oriented to policy-making and intervention activities. Then, an issue structure would be formed. 

In Shanghai, the issue structure is intended to be identified based on input from different agencies (including Shanghai CDC, EPA, et.). It’s issue topics may be grouped into: Ambient air pollution; Indoor air pollution; Heat waves; Asthma; Noise; Transport accidents; Ambient water pollution; Drinking water pollution; We would identify the prioritized issues under each of issue topics. (See: Appendix 1 -- Summary of EHIs For Shanghai ) 
Identification of candidate indicators

Where one or more indicators would be proposed for an issue above, various ways of

presenting these indicators, individually or in combination with other indicators,

would be identified. 

When we classify the link between the proposed indicator and the public health issue, we would prefer to direct measures. Then a set of candidate indicators would derive from every issue.

Evaluation of candidate indicators based on criteria
We would evaluated the feasibility of the candidate indicators by using the following primary criteria:

measurability

ability to be monitored over time

accessibility 

accuracy (reliability, validity)

sensitivity to changes in underlying factors

timeliness
To ensure that EHIS are of consistently high quality, candidate indicators would be evaluated to verify that they meet all above primary criteria. Data for each candidate indicator would be assessed to ensure that they are collected using methods that are scientifically acceptable, and that they support sound conclusions about the state of the issue being studied.

An ideal indicator should  meet all these criteria. However, there are special circumstances when available data does not meet all of the criteria, but could nevertheless be used to develop a reasonably valid indicator. It would be allowed for the selection of such indicators with the expectation that better quality data will be generated in the future. 

When a candidate indicator does not meet the criteria and there is no

prospect for the development of new data sets that would meet the criteria,

the indicator would be dropped from further consideration.
Assessment of usability in intervention activities

An ideal EHIS must closely represent the environmental issue, be sensitive to changes in the issue being measured, and provide a meaningful basis for decision-making. It should be taken consideration to assess the ability to incorporate the proposed indicator into public health interventions and environmental regulations.

We would prioritize to select EHIS for Shanghai which should be based on demonstrated links between environment and health, be tied to public health objectives, be action-oriented. 

Determining of EHIS
At last, we would assign a indicator set on the basis of scientific validity, public health relevance, public concern, feasibility, public health capacity, and the degree to which public health action can reduce exposures.

By information on these assigned indicators, we would address the main environmental health problems in Shanghai. We may use environmental health indicators for environmental health surveillance intervention activities and policy-making.
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Figure 1: The process of developing EHIS for Shanghai

Appendix 1:  Summary of EHIs For Shanghai
Environmental Health Issue Structure:

 ( Ambient air pollution   

                       Pollutants in ambient air and population exposure; 

                           Hazardous or toxic substances in ambient air; 
                           Motor vehicle and cycle emission;

( Indoor air pollution      

                       Tobacco smoke;

                           Hazardous or toxic substances in indoor air;

( Heat waves     

                       Increasing susceptibility to hazards and health outcomes attributed to 
                       heat waves
( Asthma
                       Severe acute asthma events
( Noise

                       Noise in environment and exposure of population

( Transport accidents

                       Traffic-related deaths and injuries
( Ambient water pollution
                       Pollutants in ambient water and population exposure
( Drinking water pollution
                       Pollutants in drinking water and population exposure
Hazard Indicators

   Potential for exposure to contaminants or hazardous conditions:

    (  The levels of O3, PM10, SO2, NO2, PM2.5  in ambient air. 

(  Accident or noncompliance for emissions releases of hazardous or toxic substances
     in ambient air. 
    (  The total number of motor vehicles and cycles.
    (  The proportion of children who smoke or residing in households with adult smokers 

    (  The proportion of households with adult smokers 

(  The proportion of households and public places decorated in a year that the
     formaldehyde in indoor air fail to meet the guideline 

(  The levels of bacteria, ozone, noise, legionnaire bacteria at public places equipped

     with air condition systems

    (  The number of days in which ambient temperature exceed 35°C.

    (  The positive rate of pathogenic bacteria in food or source water during summer.

    (  The levels of noise in environment 

(  The proportion of population who are exposed in levels that fail to meet the 
    standards 
    (  The number of road traffic accidents by walking, vehicle, motorcycle, cycle
    (  The levels of N-NH4、Phosphorus、COD and BOD5 in water bodies.

    (  The positive rate of cholera、dysentery, O157 in water bodies. 
(  The number of drinking water plants that there are point-sources which discharge
     waste in the scope between upstream 1000m and under stream 500m. 

(  The levels of Color, turbidity, Fe, Mn, chloroform, bromoform, 

     bromodichromethane, chlorodibromethane, total count of bacteria and coliform in

     the treatment and tap water.

    (  The levels of Color, turbidity, Fe, Mn and toxic alga in the source water.
Exposure Indicators 

    Biomarkers of exposure:

None

Health Effect Indicators 

    Occurrence of morbidity or mortality attributed to exposure:

(  The deaths of cardiovascular and respiratory system diseases attributed to high

     levels of O3, PM10, SO2 , NO2.
    (  The mortality and morbidity of lung cancer

    (  The proportion of smoking among cancer patients
(  The number of reports of health impairment for living in new home or working in
     new office decorated in a year.

    (  Hospitalization for acute asthma events
(  The number of deaths of circulatory and respiratory system disease attributed to heat
     waves.

(  The number of outbreaks of diarrhea attributed to food or water during the period of

     heat waves.

    (  The proportion of children deaths and injuries related traffic 
(  The number of outbreaks attributed to cholera、dysentery by using or drinking 

    untreated ambient water 
Intervention Indicators 
    Programs or official policies addressing environmental hazards:

    (  The programs that address hazardous or toxic substances in ambient air.
    (  The fines for hazardous releases violations.

    (  The programs that aim at encouraging great energy efficiency
    (  The proportion of public places of noncompliance “no smoking”
    (  The proportion of schools with smoke-free policies
(  The proportion of communities that implement management of traffic and behavior
     of driver.
(  The proportion of communities that conserve and extend quiet areas through policy
     measures.
    (  The number of specific activities with noise ordinances and prohibitions.
(  The number of health promotion campaigns for the prevention of injuries or deaths

     related traffic

    (  The number of drivers of noncompliance with traffic regulation 
(  The number of public awareness campaigns that aim at encouraging protecting all
     waters-rivers, lakes, private well and groundwater. 

    (  The number of outbreaks of diarrhea attributed to drinking water.
Appendix 2:       EHIs and Data Sources For Shanghai
Issue 1:  Ambient Air Pollution

	Pollutants in ambient air and deaths attributed to high levels of pollutants


	Sub-set of indicator 
	1) The total number of days of hour average level of O3, PM10,
    SO2, NO2, PM2.5 under guideline 

2) The total number of days of day average level of O3, PM10, 
    SO2, NO2, PM2.5 under guideline 
3) The total number of days of the Integrative Index of air 

    quality under guideline
4) Proportion of population who are exposed to high levels of

    O3, PM10, SO2, NO2, PM2.5
5) The levels of O3, PM10, SO2, NO2  by regions daily
6) The number of deaths of cardiovascular and respiratory 

     patients by regions daily
7) The number of deaths of cardiovascular and respiratory 

patients attributed to high levels of O3, PM10, SO2, NO2 

daily
8) Annual total number of deaths of cardiovascular and 

respiratory patients attributed to high levels of O3, PM10, 
SO2 , NO2 separately


	Time Periods
	Calendar year


	Significance
	In 2003, the mortality of circulatory, respiratory system diseases is separately 243.84 and 104.84 per 100 000 population. It is much higher than other cities of China. Extra deaths had been verified by collaborating air pollution research of Shanghai CDC and WHO- Western Pacific. 

In the same year, there was 40 days that the Integrative Index fail to meet the guideline. Annual average level of PM10, SO2  NO2 are separately 0.097ppm, 0.043ppm and 0.057ppm.



	Rationale
	The extra deaths of diseases attributed to these pollutants is preventable. Control of industry, motor vehicle emission and high exposure waning are effective means of prevention. Tracking these indicators can help justify prevention programs and activities. Information on theses indicators can be used to develop improved or new prevention strategies or regulations.


	Limitation of indicator
	There is no enough monitoring sites. Information on pollutants reflect the estimated involved scope. Demographic data also is estimated number. Latter indicators depend on GIS or other models, neglect the attribution of other risks. 


	Data Resources 
	Shanghai EPA: Ambient air quality monitoring system
Bureau of Demographic Statistic: Demographic census data
Shanghai CDC: The death registry system


	Limitation of Data Resources
	Different monitoring sites have different situation, including automatic detecting devices accident, professionals’ skill, etc.
Census is once every ten year and the number is estimated.

There is not detail category of death. Sometimes the date of registry is not the date of death.




	Hazardous or toxic substances in ambient air 


	Sub-set of indicator
	1) Annual number of reports of noncompliance for emissions

    releases by hazardous or toxic substances category

2) Annual number of reports of accident releases by 
     hazardous or toxic substances category 
3) Proportion of warning promptly after accident  happen 
4) The number of programs that address hazardous or toxic

     substances in ambient air
5) The number of fines for hazardous releases violations


	Time Periods
	Calendar year


	Significance
	Hazardous substances accident or noncompliance for emissions in ambient air lead to the urgent event of various acute, chronic health impairment. In Shanghai, accident or noncompliance release occasionally happened last a few years. They harmed very groups of people at different scope.



	Rationale
	The occurrence of hazardous substances accident or noncompliance for emissions releases is preventable. Enforcement of regulations and worker’s education are the most effective means of prevention. Tracking these indicators can evaluate effectiveness of regulation implementing. Using the information on these indicators for warning can decrease the impairment of people. 



	Limitation of indicator
	These indicators didn’t reflect the amount of releases, the number of involved people and  the scope of involved areas. The number of programs is not complete.



	Data Resources 
	Shanghai EPA: Hazardous or toxic substances registry system; Fund Grant Registry; Noncompliance registry
Shanghai CDC-Center for Poisoning control: Accident report system

Shanghai science and technology committee: Fund grants registry


	Limitation of Data Resources
	Employers, especially in private sector workforce, are not reluctant to report hazardous or toxic substances accident releases. Intended noncompliance for emissions releases often are not found. The number reflected by indicators maybe be underestimated. Some programs don’t aim at air pollution control directly, but is helpful for it.
 


	Motor vehicle and cycle emission



	Sub-set of indicator
	1) The total number of motor vehicles and cycles 

2) The number of programs that aim at encouraging great 

    energy efficiency


	Time Periods
	Calendar year


	Significance
	In Shanghai, the estimated number of vehicles is 200,000 and will increase 40,000 every year. The estimated number of motor cycles is more than vehicles. They are consuming a large amount of organic fuels and generating various pollutants into air which are contributive to human health impairment, especially to respiratory and cardiovascular diseases.



	Rationale
	The decreasing of air pollution from motor vehicles or cycles is possible. Control of permission for new motor vehicles or cycles, limitation of areas driven and improvement of fuel efficiency are effective measures of preventing pollution. Tracking these indicators can make suggestion for policy-makers to develop new strategies for controlling pollution. 



	Limitation of indicator
	These indicators didn’t reflect the miles driven per capita, the amount of pollutants, the category of pollutants and the extent that they harm human health. The number of motors don’t cover those registered in other provinces. The latter indicator also don’t reflect the scope that programs would influence and programs developed by other agencies.


	Data Resources 
	Department of Traffic Management:  Motors registry system

Shanghai science and technology committee: Fund grants registry
EPA: Fund grants registry 



	Limitation of Data Resources
	Although the registry of motor vehicles is complete, the motor cycles is not accurate. The total number of motors is always underestimated. Some programs aimed at fuel efficiency were funded by other agencies.

 


Issue 2:  Indoor Air Pollution

	Tobacco smoke 


	Sub-set of indicator
	1) The proportion of children residing in households with 
     adult smokers 

2) The proportion of households with adult smokers 

3) The proportion of children who smoke
4) The proportion of schools with smoke-free policies
5) The proportion of public places of noncompliance 

     “no smoking”

6) The mortality and morbidity of lung cancer

7) The proportion of smoking among cancer patients

 

	Time Periods
	Calendar year


	Significance
	There is 1.3% students whom smoke and 15.2% whom smoked once or twice in Shanghai. The rate of adult smoke in men is still high. The problem is that a part of them don’t realize the severe health effects attributed to smoking. Adult smoking at public places still is common.



	Rationale
	The rate of smoking is able to be decreased by public health education. Tax on tobacco and regulation also are the most effective means. Tracking these indicators can provide information to researchers or policy –makers to develop programs, strategies, policies and evaluate effectiveness of policies. 



	Limitation of indicator
	Indicators fail to reflect the amount of tobacco consume and it is the estimated harm of smoking.  



	Data Resources 
	Shanghai CDC: One million survey; Cancer registry; The death registry system; The evaluation project of health school 
Education committee: Healthy school program

Shanghai Department of Health Inspection: Inspecting records

	Limitation of Data Resources
	The number of student smokers is not accurate. 
 



	Hazardous or toxic substances in indoor air


	Sub-set of indicator 
	1) The proportion of households decorated in a year that the 

     formaldehyde in indoor air fail to meet the guideline 

2) The proportion of public places and offices that the 

     formaldehyde in indoor air fail to meet the guideline

3) The levels of bacteria, ozone, noise, legionnaire bacteria at 
     public places equipped with air condition systems

4) The number of reports of health impairment for living in
     new home decorated in a year.

5) The number of reports of health impairment for working in
     new office decorated in a year.



	Time Periods
	Calendar year


	Significance
	New or redecorating buildings are increasing quickly in Shanghai. The decorating materials of poor quality are leading to severe indoor air pollution. Every year, public health and other agencies received a number of reports of health impairment related decorating. The formaldehyde in indoor air is high commonly in offices or homes decorated in a year. There are near 5000 buildings equipped with air conditioning systems where indoor air quality is not good.  



	Rationale
	The occurrence of health impairment related decorating materials is preventable. Control of poor quality materials and increase air exchange between indoor and outdoor air are effective means of prevention. Tracking these indicators can help to develop improved or new prevention strategies or regulations. 


	Limitation of indicator
	Information on these indicators represent the pollution level of one time-point, don’t cover all the time of year. The reports from these two agencies are not complete.



	Data Resources 
	Shanghai CDC: The indoor air pollution survey; Complaining records of health impairment for decorating; 
Association of Consumer Protection: Products registry of poor quality; Complaining records of health impairment for decorating; 


	Limitation of Data Resources
	Sampling, detecting, environment condition of sampling all would influence the measure. The complaining reports of health impairment depend on individual tolerance. Someone don’t feel uncomfortable even high exposure.




Issue 3:  Heat Waves

	Increasing susceptibility to hazards and health outcomes attributed to heat waves



	Sub-set of indicator 
	1) The number of days in which ambient temperature exceed
 35°C.

2) The levels of O3, PM10, SO2, NO2 during the period of heat

     waves. 
3) The number of deaths of circulatory system disease
     attributed to heat waves.

4) The number of deaths of circulatory respiratory system 
    disease attributed to heat waves. 
5) The number of outbreaks of diarrhea attributed to food or 

     water during the period of heat waves.

6) The positive rate of pathogenic bacteria in food or source

     water during summer.



	Time Periods
	High ambient temperature period


	Significance
	In 2003, there are over 40 days which ambient temperature is over 35°C in Shanghai. In those days, the deaths of circulatory and respiratory system diseases exceed other days. There are occasionally outbreaks of diarrhea from unclean food or water during the period of heat waves last a few years.  



	Rationale
	The extra deaths of circulatory and respiratory system related heat wave, especially outbreaks of diarrhea from food or water, are preventable. Waning high dangerous period for these diseases, implementing preventive strategies are effective means. Tracking these indicators can provide information to policy-makers for developing or improving strategies and regulations. 


	Limitation of indicator
	Information on extra death come from model, it reflect trend, does not exact number of deaths. The changes of other indicators are influenced by various environmental factors.


	Data Resources 
	Shanghai Bureau of Atmospheric Science: Forecast data. 

Shanghai CDC: The death registry system; The acute infectious diseases surveillance; 
Shanghai FDA: The records of outbreaks related to food



	Limitation of Data Resources
	Occasionally the positive samples are not identified. Forecast ambient temperature is mostly underestimated. Some small outbreaks didn’t be recorded.



Issue 4:  Asthma
	Severe acute asthma events 


	Sub-set indicator
	1) The total number of hospitalization for acute asthma events
    monthly

2) Annual total number of hospitalization for acute asthma
     events
3) The rate of hospitalization for acute asthma events monthly

4) Annual rate of hospitalization for acute asthma events


	Time Periods
	Calendar year


	Significance
	In 2000, the incidence of asthma in children is 4.52% which is 40 times of the number ten years ago in Shanghai. The incidence in downtown is 7.93%. It is obvious that asthma patients in children is increasing quickly.


	Rationale
	The occurrence and severe extent of acute asthma is able to be decreased. Avoiding allergic agents (the part of them are air pollutants ) is the most effective mean. Tracking these indicators can help to monitor prevalence of asthma, develop programs that aimed at prevention and provide information for researchers or policy –makers. 



	Limitation of indicator
	These indicators don’t cover emergency or general department visits, hospitalized patients at general hospitals and home patients with light syndrome or long- term patients.  It is largely underestimated hospitalization of asthma. 


	Data Resources 
	Shanghai Long-hua hospital and other three hospitals specialized in asthma: Hospitalization records



	Limitation of Data Resources
	The diagnosis of asthma is not exact completely. Some patients are hospitalized for respiratory infection or other urgent events at their records. 
 


Issue 5:  Noise
	Noise in environment and exposure of population



	Sub-set of indicator 
	1) The levels of noise in environment 

2) The proportion of population who are exposed in levels that
     fail to meet the standards 
3) The proportion of communities that implement 

     management of traffic and behavior of driver.
4) The proportion of communities that conserve and extend
    quiet areas through policy measures.
5) The number of specific activities with noise ordinances and
     prohibitions.


	Time Periods
	Calendar year


	Significance
	Constructing, traffic, high population density lead to high exposure environment of noise. Although implementing traffic management in Shanghai, the complain of sleeping disturbance is common in downtown areas. 



	Rationale
	The decreasing of high exposure of noise is possible. Control of traffic, driver’ behavior and compliance of noise ordinances are effective means of prevention. Tracking these indicators can help to evaluate effectiveness of policies and provide information to policy-makers for developing improved or new preventive strategies, programs or regulations. 


	Limitation of indicator
	Data from survey, fail to include all the time of year. Information on high noise exposure is the measures on one point-time or one place, don’t reflect exact average exposure. The proportion of high exposure population and communities is estimated. 



	Data Resources 
	Shanghai CDC: The noise survey of resident area 

EPA: Noise monitoring; Implement of noise ordinances and prohibitions
Department of Traffic Management:  Implement of noise ordinances and prohibitions
Bureau of Demographic Statistic: demographic census data



	Limitation of Data Resources
	Census data is once every ten year, exposure population is estimated. The number of activities fail to include those developed by other agencies.


Issue 6:  Transport accidents

	Traffic-related deaths and injuries


	Sub-set of indicator 
	1) The number of road traffic accidents by walking, vehicle, 

motorcycle, cycle
2) The number of death related traffic

3) The proportion of children death related traffic 
4) The incidence of injuries related traffic

5) The incidence of children injuries related traffic
6) The number of health promotion campaigns for the
     prevention of injuries or deaths related traffic

7) The number of drivers of noncompliance with traffic

     regulation 


	Time Periods
	Calendar year


	Significance
	Over growth population and 200,000 motors made a mess traffic in Shanghai. Noncompliance of traffic regulations is common. Among students of middle or high school, 40.7% of them are noncompliance of pedestrian rule, 48.4% of them are noncompliance of bicycle law, 42.0% of them neglect to use car seat belt. In 2004, the total number of deaths and injuries are 4425 and 20917 among students.



	Rationale
	The traffic-related deaths and injuries is preventable. Implementing of traffic rules, public education of  compliance for traffic ordinances or prohibitions are effective means of prevention. Tracking these indicators can help to evaluate effectiveness of rules or ordinances and provide information to policy-makers for developing improved or new preventive strategies or regulations. 


	Limitation of indicator
	Information on these indicators fail to reflect the factors related traffic accident including the properties of motors, the quality of roads. Information from Traffic accident registry don’t cover light injuries.



	Data Resources 
	Department of Traffic Management:  Implement of noise ordinances and prohibitions; Traffic accident registry;
Shanghai CDC: The death registry system; The traffic injuries surveillance; 


	Limitation of Data Resources
	Information on injuries fail to reflect the severe extent of accidents. 




Issue 7:  Ambient Water Pollution

	Pollutants in ambient water and population exposure


	Sub-set of indicator 
	1) The levels of N-NH4、Phosphorus、COD and BOD5 in 

water bodies.

2) The proportion of N-NH4、Phosphorus、COD and BOD5
     monitored that fail to meet guidelines.  

3) The positive rate of cholera、dysentery, O157 in water 

     bodies. 
4) The number of outbreaks attributed to cholera、dysentery 

     by using or drinking untreated ambient water 
5) The number of public awareness campaigns that aim at 

encouraging protecting all waters-rivers, lakes, private well

and groundwater. 



	Time Periods
	Calendar year


	Significance
	Because of un-complete waste treatment system, the pollution of water bodies are serious in Shanghai. The indicators that fail to meet guideline usually are N-NH4、Phosphorus、COD and BOD5. Cholera、dysentery, O157 in water bodies are occasionally positive. These pollutants lead to potential health harm.



	Rationale
	The potential health impairment related these pollutants is preventable. Control of waste discharge from industry or household are effective means of prevention. Tracking these indicators can help justify prevention programs and activities. Information on theses indicators can be used to develop improved or new prevention strategies or regulations.


	Limitation of indicator
	Information on these indicators fail to reflect directly potential chronic harm of human health. Integrated assessment of health should consider more risks at lower levels.



	Data Resources 
	EPA: Ambient water quality monitoring system; Public education projects.
Shanghai CDC: The acute infectious diseases surveillance; 

Registry for outbreaks of diarrhea diseases;



	Limitation of Data Resources
	Detecting cholera、dysentery, O157 need more skills. Sometimes there is false outcomes. Some outbreaks wouldn’t be reported or be reported as outbreaks of food source.




Issue 8:  Drinking Water Pollution

	Pollutants in drinking water and population exposure


	Sub-set of indicator 
	1) The number of drinking water plants that there are point-
sources which discharge waste in the scope between upstream 1000m and under stream 500m. 

2) The levels of Color, turbidity, Fe, Mn, chloroform, 

bromoform, bromodichromethane, chlorodibromethane, 

total count of bacteria and coliform in the treatment and 

tap water.

3) The levels of Color, turbidity, Fe, Mn and toxic alga in the

     source water.
4) The number of outbreaks of diarrhea attributed to drinking
     water.


	Time Periods
	Calendar year


	Significance
	Source water is poor even though there was huge investment for it in Shanghai. The levels of Color, turbidity, Fe, Mn and toxic alga in source water that fail to meet the guidelines are common. In treatment and tap water, the indicators that usually fail to meet the guidelines are Color, turbidity, Fe, Mn, chloroform, bromoform, bromodichromethane, chlorodibromethane, total count of bacteria and coliform. Poor drinking water occasionally cause outbreaks of diarrhea. Over chlorinated drinking water are reported that attribute to various diseases, especially reproductive diseases.



	Rationale
	The potential health impairment related drinking water is preventable. Providing high quality drinking water is the most effective means of prevention. Tracking these indicators can provide information to researchers, policy-makers to develop improved or new programs, strategies or regulations.


	Limitation of indicator
	Information on these indicators fail to include integrated risks related to health, specially those at lower levels.



	Data Resources 
	Shanghai Bureau of Water Services: Drinking water monitoring system.
Shanghai CDC: Drinking water monitoring system; 

Registry for outbreaks of diarrhea diseases



	Limitation of Data Resources
	Detecting conditions influence outcomes. Some outbreaks wouldn’t be reported or be reported as outbreaks of food source. Some plants don’t report the accident of poor drinking water supply under guidelines. 


Part 2
Environmental Health Indicators Review

Environmental Health Indicators 
(Review)

The links between human health and the environment have long been recognized. The physical, biological and social environment in which we live affects our physical and mental well-being in significant ways. As Adriaanse [8] has stated: “…sources or actors cause emission to the environment, leading to certain concentrations in the living environment via dilution, dispersion and conversion reactions. Receptors (man, flora, fauna) are exposed to these concentrations, with harmful effects”. 

Since 1970, the world’s natural ecosystems have decreased 30% and consumption of resources is increasing by 5% per year[16]. These trends suggest that the diseases related to environmental degradation would be increased. It is estimated that 2,213,000 deaths and 82,196,000 DALYs are attribute to polluted water, inadequate sanitation and poor hygiene at the global level every year. Attributable mortality for indoor smoke from solid fuel use is 522 per 1,000 population in south east of Asia, and attributable mortality for urban air pollution is 355 per 1,000 population in western pacific. 
The significant and avoidable environmental health problems suggest that it would seem important to develop some clear and accessible indicators to track environmental hazards, human exposure, health outcomes and to evaluate the impact of health improvement interventions. Environmental health indicators (EHIS) are regarded as a valuable tool which provide environmental health information for decision-making, by which specific preventive actions can be guided at all levels. 

Development of defining EHIS in public health practices

The term, EHIS stem from the fact that an “environmental exposure-health effects” link is assumed although it may not hold for all persons, or groups of persons, at all times. The first World Health Organization (WHO) meeting dealing specifically with EHIS was held in Dusseldorf in 1992[2]. On the meeting, experts suggested that EHIS are designed to clarify environmental influences on human health and well-being and provide information on environment and health which may be used in making decisions and in management for the protection and promotion of human health. 
In the context of HEADLAMP[3] EHIS have been described as specific variables which give explicit policy-related information on the sate of, and trends in, environmental health. Kuchuk, A.A.[4] described that EHIS is a parameter or value derived from parameters, which points to/ provides information about/ describes the state of environment in its relation to human health with a significance extending beyond that obtained directly from the observed properties.   

The commonly accepted definition of an EHI, developed by the WHO and others, is that it “provides information about a scientifically based linkage between environment and health”. Several organizations have crafted comprehensive definitions of EHIS. The National Association of County and City Health Officials has called them “tools for quantifying, through direct or indirect measures, a significant aspect of an environmental health issue,” which “can be used to assess and communicate the status of and trends in overall environmental health”[5].

The two key elements in all these definitions are the environment-health link and decision-makers’ actions to improve environmental health problems. Thus, an indicator which purely describes the state of the environment or a pure health status indicator without obvious link to environmental causation, cannot be considered an environmental health indicator. The term EHIS implies monitoring and action.
Classifying based on applying EHIS
The indicator is the central element of EHIS. The type of an indicator describes how the indicators fits within the EHIS framework. Within the WHO’ DPSEEA framework [6]the EHIS are categorized as: 
( Driving force indicators -- the factors which motivate and push the environmental processes

  involved
( Pressure indicators -- the generation of pressures which the driving force result in
( State indicators -- the state of the environment which is often modified in response to these

  pressures
( Exposure indicators-- the intersection between people and the hazards inherent in the environment
( Effect indicators -- a wide range of health effects which exposure to environment leads to
( Action indicators -- the intervention strategies which are applied to decrease environmental

  hazards, exposure and adverse health outcomes
Indicators are likely to be most meaningful and effective if interpreted together. Within the DPSEEA frame the EHIS are also sorted into “a set of ‘core’ indicators” which interpret environmental health issues and “an extended set of indicators” which are related to environmental health issues. 

The EHIS are either a set of linked indicators from different parts in the DPSEEA framework or a group of related indicators from one point in the framework. Indicators do not occupy every point in the DPSEEA chain for every issue and are presented either as ‘chain’ which are a set of linked indicators from different parts in the DPSEEA framework or ‘clusters’ which are a group of related indicators from one point in the framework

With respect to policy or program consideration, National Center for Environmental Health Division of Environmental Hazards and Health Effects [7] based on Healthy People 2010 and organized the EHIS in:

( Hazard indicators -- are conditions or activities that identify the potential for exposure to a 

  contaminant or hazardous condition
( Exposure indicators -- are biologic markers in tissue or fluid that identify the presence of a

  substance or combination of substances that could harm an individual
( Health effect indicators --are diseases or conditions that identify an adverse effect from exposure

  to a known or suspected environmental hazard
( Intervention indicators --are programs or official policies that minimize or prevent an

  environmental hazard, exposure, or health effect. 
Above EHIS are arranged in tiers which include core, optional and developmental measures. Core indicators which are included in a state health department’s basic environmental public health surveillance program may be available or could be made readily available. Optional indicators may be part of a basic environmental public health program and Developmental indicators may have environmental public health relevance. The measurements either of optional and developmental indicators have not yet been established or pose significant interpretation challenges. 

John T. Wills [12] defined two categories of EHIS which are used to demonstrate the relationships between environment and health[28]:

( Health-related environmental indicators: definable environmental conditions or trends which 

 suggest potential health effects;

( Environmental-related health indicators: health outcomes which suggest an environmental cause, 

 or a contribution from environmental factors.

When an indicator can be measured as a point estimate at particular time or it can be measured as the change during a time period, EHIS can be two category of “static” and “dynamic” indicators. In the field of EHIS, measurements of prevalence or incidence of diseases are commonly interpreted as “static”, unless a comparison rate (expected “background” rate or the rate at some earlier time) is available. 

In the definition of sustainable development, an indicator is the extent to which it reflects cause-effect linkage between the activities of the current generation and the fate of future generations. Borrowing from the terminology of epidemiology EHIS can be defined as “descriptive” or “analytical”[9]. The descriptive EHIS present the current state of an environmental feature and provide less information for the assessment of sustainability than the analytic EHIS. The latter reflect exposure-effect relationship and make a big difference for decisions concerning environmental health management actions. For example, population attributable risk (PAR) is a measure of the excess rate of disease in a population which is attributable to an exposure and understood as one type of analytical EHIS. Even if the observed association between an exposure and a health outcomes (descriptive EHIS) is small, if a large proportion of the population is exposed, the total number of affected persons can be large, and of concern for decision-makers.

In the transition from raw data to information on which to base environmental health management and decision-making, EHIS can be distinguished into a specific indicator which provide information on one specific item and in turn is associated with specific health effects, and a composite indicator which represent a range of items of similar characteristics and provide a summary view of the environmental health situation. A decision-maker may be interested in the latter which makes the interpretation easier.

Criteria used to identify EHIS 
Indicators communicate information about conditions, signal changes and trends which are the basis of public health policies and intervention activities. An ideal EHIS can provide information correctly and make intervention practices effective. The development of a good EHIS is challenge. The criteria which is applied to evaluate EHI has been needed.

WHO Geneva published Environmental Health Indicators: Framework and Methodologies [6] which suggest that a good EHIS: 

1) To be effective, must satisfy a number of different criteria. 

2) To meet the needs of their users, must provide a relevant and meaningful summary of the conditions of interest. 

3) To satisfy the wider community, must be transparent, testable and scientifically sound. 

4) To detect variation or change in the world they describe, must be sensitive to real changes in the conditions they measure. 

5) To be developed and used, must be cost-effective to compile and apply. 
6) To be policy-relevant, must monitor the linkages between environmental changes and human health effects and be based on scientific evidence. 
In addition, EHIS will contribute to an integrated assessment of progress within the broader objective of reporting on sustainable development. They must also ensure effective monitoring of policies and actions and evaluation of their potential effects on health. Sarah B. Kotchian et.al[10] thought that an ideal indicator should measure outcomes versus activities. It is important to be able to show the effectiveness of interventions. 

Selected indicators should include known priorities, established through public health knowledge and experience, research literature, community concerns, and the priorities of elected officials. The criteria reflect to a large degree the purpose for which the WHO indicators are intended to highlight national environmental issues and evaluate national environmental performance. They should be seen as an aid and need to be adapted and modified according to circumstance. Indicators developed for alternative purpose will therefore require different selection criteria. National Center for Environmental Health Division of Environmental Hazards and Health Effects[7] stress that an ideal EHIS should be tied to public health objective and action-oriented. They evaluate the feasibility of the proposed indicators by using the following criteria: measurability; ability to be monitored over time; accessibility at different levels (state, county, municipality); accuracy (reliability, validity); sensitivity to changes in underlying factors; and timeliness.

EHIS should be designed to collect information that is comparable between nations. It would help to evaluate or develop new or improved strategies, programs and policies by adopting experiences from other nations. The WHO European Center for Environment and Health (WHO-ECEH)[11] established EHIS which focus on exposure, health effects and actions. It suggested that the core set of EHIS for EU should: 

1) Be comprehensive and coherent, e.g. cover all domains of the public health field.

2) Take account of earlier work, especially that by WHO-Europe, OECD and Eurostat.
3) Cover the priority areas that Member States and Community health policies purse.
It is clear that the indicators information proposed for the core set should be readily available in the international databases[31]. Sensitivity, comparability, and flexibility of indicators are specially important characteristics of the indicator set for Europe. For emphasizing ‘user windows’, each of indicator set should reflect a specific user’s requirement or interest. The specificity also is a important selecting criteria. 
WHO-ECEH developed and maintained the Health and Environment Geographic Information System. and published several comprehensive reports, including WHO-ECEH’s Concern for Europe’s Tomorrow. and an Overview of the Environment and Health in Europe in the 1990s, as well as WHO’s Health and Environment in Sustainable Development. Indicator sets are part of these publications, as well as both the WHO .Health 21 program and the Healthy Cities  project. All of these present projects feature certain criteria which ensures the continuation and reinforcement of collecting comparable data and information from EHIS for use at a WHO European Region-wide scale.

EHIS have to be viewed as objective, or at least science-based, and not distorted by any conflict of interest. Lynn Goldman[29] et al. described that EHIS should measure only one item without distorting the underlying truth, should be comparable and quantifiable, to satisfy the wider community, should be interesting, acceptable and comprehensible to policy makers and the public. EHIS should have scientific validity and accuracy to support epidemiological investigation and be updated and amended as the world changes.

Exposure is most closely related to individual dose and health outcomes, and seem to be ideal EHIS. While the connection between some exposures and health effects is epidemiologically well-established, the links are rarely unitary or straightforward. Different individuals experiencing similar exposures may exhibit a wide variety of health outcomes due to numerous factors, including variations in individual susceptibility, medium of exposure and age. In addition, different social and environmental conditions may act in concert to affect health, while single factors may contribute to a wide variety of possibly contradictory health outcomes. John T. Wills [12] suggested that an ideal EHIS should be based on epidemiological relationship between environment and health. It also should be based on adequately documented data of a known quality. 

When using exposure as EHIS and there is a lack of available data, “proxy” indicators for exposure (such as: number of vehicles, type of vehicles, amount of NO2 present at monitoring sites, et al ) can be used. Selection of suitable proxies depends upon the existence of strong relationships between the proxy and exposure. Because data are more readily available and controlled by policy for indicators which are higher in the exposure chain, “proxy” indicators should be those from earlier in the exposure sequence[12]. 
However, it should be recognized that these criteria represent the ideal for indicator selection. In reality, it is unlikely that indicators can be found which satisfy all of the criteria, particularly in the short time.  

The concept frameworks for developing EHIS
In the early 1990s, the Organization for Economic Co-operation and Development (OECD) [13] published its Pressure-State-Response (PSR-- Figure 1) framework to promote a common set of EHIS. In this framework, the driving forces has been used for economic activities and the term pressures for the environmentally harmful products.  Pressures cause changes in the state of the environment, leading in turn to the adoption of response, such as environmental policies or technological innovations, by society. From this model, individual indicators have been developed to reflect environmental pressures, the state of the environment and social responses. 

Driving forces                    Pressures                              State    



                                                               Response

                                                 Figure 1: OECD PSR model
This model omits the important element of the consequences of changes in the state of the environment for health. Many indicators provide an easily interpretable measure of the state of the environment or the health of a defined population. These “one-dimensional” indicators have been widely adopted internationally and are important for describing time trends and geographic variations. However, creating indicators that can be interpreted in terms of linkages between environmental quality and public health has been a major challenge.
In 1992, the World Health Organization (WHO)[6] established a method for how such indictors could be developed and tested. A new framework, the DPSEEA framework, was devised that incorporates transparent linkages between various one-dimensional environment or health indicators and places the focus on public health. DPSEEA stands for Driving force-Pressure-State-Exposure-Effect-Action. This model use the term driving forces (D) for the socio-economic activities and use the term pressures (P) for the environmentally harmful products that may emerge from the socio-economic activities. In response to pressures, the state of the environment (S) is modified. When people are exposed to modified environment, exposure (E1) occur which refers to the intersection between people and the hazards inherent in the environment. Exposure to environmental hazards, in turn, leads to effects (E2) which reflect the changes in health status or quality of life. Targeted actions (A) to protect health is the purpose of EHIS and should be taken at every level, on developing policies to avoid the driving forces behind environmental health hazards, on reducing environmental health pressures in the form of dangerous products and emissions, on repairing the state of the environmental health situation, and on rectifying health effects. Decision-makers can formulate actions to improve environmental health problems at different points in the causal chain (Figure 2- WHO DPSEEA model ). 

Within DPSEEA model, EHIS can be exposure-based, health outcome-based or linkage-based. Exposure-based indicators can be built on the percentage of persons exposed to monitored levels of a pollutant exceeding standard guideline values. But they are difficult to get to the “true” levels and more difficult to obtain these estimates. Health outcome-based indicators can focus on specific health outcomes which are sensitive to short time changes in exposure levels. Linkage-based indicators can be obtained from routine, on-going linkages of health and environmental monitoring data. Indicators based on this model are used in describing and analyzing the global situation concerning development, environment, and health relationships in a report entitled “Health and Environment in Sustainable Development,”[21] which was the WHO’s contribution to the 5-year anniversary of United Nation Conference on Environment and Development (UNCED), which was held in New York in June 1997.

WHO-ECEH focused on the development of indicators that can provide information on exposure, health effects and actions taken in a standard and comparable format by countries. Based on WHO DPSEEA model, a set of core indicators and an extended set of indicators were selected by the WHO consultation meeting. While a pilot study of the indicators system has been finished to evaluated their feasibility and usefulness, the EHIS were further refined and implemented in pilot survey. Then, EHIS were established to support public health and environmental policies. 

Numerous case studies have shown that DPSEEA framework is helpful in developing indicators. Indicators at all levels in the framework could apply locally, nationally, or internationally. This framework has the potential to “bridge the chasm between public health and the environment.” However, it should be seen as an aid, and it needs to be adapted and modified according to circumstance. The indicators developed by Centers for Disease Control and Prevention are organized into a Hazard-Exposure-Health Effect-Intervention structure, based on concepts from Thacker SB et al, which describes hazards, exposure, and outcome surveillance for environmental public health[14].

Because of limited cost and tracking technologic methods, selecting indictors for valuable information maybe is difficult. Jeffrey B. Hyman et al.[22] presented to use the framework of – judgment -based Structure Equation Modeling (JSEM): 1) to select an optimal combination of potentially redundant indicators that together best represent health outcomes, given cost constraints. 2) to identify and evaluate indicators when health outcomes are unmeasured. When the relationships between the indicator and a health endpoint may not be quantified, this model can be used to identify and evaluate combinations of indicators. When knowledge about the ability of EHIS to represent health outcomes is limited to expert judgment, this model would be to contribute to a rigorous and consistent selection of indicators.

The process of developing EHIS
Establishing ideal indicators in different countries need to: 1) review the environmental health issues; 2) identify priorities; 3) develop methodology for building EHIS; 4) select suitable indicators based on criteria; 5) test feasibility of indicators by pilot study; 6) and implement environmental health survey by using indicators. 

WHO-ECEH[32] developed EHIS for Europe through internationally coordinated work. The work include the development of a methodology for the indicators following a review of national environment and health action plan, a feasibility study to reach consensus on a “core” set of indicators, and pilot testing of the indicator set coupled with analysis and reporting methods (Figure 3).










                        Figure 3: The process of developing EHIS for Europe

Different areas have specific environmental health issues which lead to different prioritized EHIS. Identifying population whom indicator should be build for and their health is the first step for developing indicators. Then, priority task should be determined by analyzing information of health. Canada developed rural EHIS by linking rural people and regions, analyzing their health[33].  

Using EHIS for Environmental Health Surveillance 
Surveillance represents a data-driven activity that is crucial for detecting and characterizing the condition that put populations at risk. Environmental health surveillance (tracking) is the systematic, ongoing collection, collation and analysis of data correlated to environmentally related disease, environmental hazards, and environmental exposures; and the timely dissemination of information to those who need to know about them in order to take action. It includes:

1) Environmental hazard-tracking: It is a component of environmental health surveillance. It include assessing and reviewing environmental data for the ongoing, systematic measurement of the sources, amounts, concentrations of environmental hazards; determining the geographic distribution of the hazards; and analyzing the data for trends of known or potential environmental hazards over time.

2) Environmental exposure-tracking: It involves measuring human contact with known or potential environmental hazards over time. Direct methods include monitoring biological samples for the presence of chemicals, their metabolite, or other valid indicators. Indirect methods involve using hazard-tracking information to estimate human exposure.

3) Health outcome-tracking: It involves the monitoring of disease trends and health status of population over time. Health outcomes include death, illness, impairment of function, adverse reproductive outcomes, and behavioral changes.

Reliable surveillance information is the most basic tool for preventing chronic diseases that are related the environment. An environmental health surveillance system[20] would:

· Track environmental hazards to guide exposure-prevention efforts;

· Track disease trends to understand if they are changing over time, in residents statewide, in specific populations, or in certain geographic areas;

· Link environmental-hazard information, exposure data, and disease reports to support environmental health research;

· Inform the development and evaluate the effectiveness of disease-prevention and environmental protection programs and policies; and

· Facilitate public access to information on environmental-health issues.

EHIS usually are most important part of environmental health surveillance system. They are used to document the patterns of disease among different groups of people. Researchers analyze the information observed to identify exposures or other factors related to the occurrence of disease and to link the occurrence of disease with case-specific risk factors. For example, the DHS Occupational Heath Branch uses occurrence of asthma related occupational exposure to investigate measures for prompting preventive actions.  

CDC are applying EHIS, which are developed from the conceptual model first proposed by Thacker et al. (1996)[14] to design the environmental health tracking network[15]. This model outlines the causal pathway starting with a hazardous agent present in the environment, followed by a population exposed to this agent and receiving a dose, and ending with a clinically apparent adverse health effects. Accordingly data from hazard, exposure and health outcomes indicators is collected, analyzed and disseminated or combined to provide important information for public health practice and comprise environmental public health surveillance activities (Figure 4 ). 
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                   Figure 4: Environmental Public Health Tracking

EHIS regarding hazard which are used to collect information for regulatory purposes are optimal for enforcement activities but are less than ideal for public health surveillance use. 

Exposure tracking of bio-monitoring data represent the only method that actually measures the presence of hazardous agents in the human body. There are few systems in place to track population exposure. Children blood lead level are the only indicator that are routinely collected in U.S[30].

However, information of exposure indicators can be derived from hazard data through sophisticated modeling. The U.S.EPA and the National Oceanic and Atmospheric Administration are modeling source emission data, air monitoring data, and meteorologic data to forecast population exposure to ozone (U.S.EPA 2004c). In many cases, exposures can be estimated by combining environmental hazard indicators with indicators about human behaviors. Denise M. et al.[17] used indicators on topic areas of drinking water, perceptions of environmental problems and radon to track exposure-related behaviors, which are based on CDC’S Behavior Risk Factor Surveillance System[18]. 
Health effects tracking which represents traditional public health surveillance efforts commonly used health outcomes indicators related hazard exposure by identifying priority environmental health conditions. Jill Litt et al.[19] recommended three steps for establishing a national environmental health tracking network. It is:

        ( Step 1 --- Identification of priority health conditions results (Literature review).

        ( Step 2 --- Connecting environmental releases and health conditions.

        ( Step 3 --- Analyzing national health outcome and health care databases. 

Based on these steps, Daniel E. Kass et al.[17] assembled data from indicators of pesticide use, exposure and health outcomes (Parkinson disease, neurologic disorders, development disabilities, and respiratory health) to develop New York City’s Pesticide health effects tracking system. California use disease registry data to track indicators of disease occurrence and use indicators of chemical release to monitor hazards, but it is lack of information about chemicals used and population exposure[20]. 

WHO-ECEH identified priority environmental health problems which include air, noise, housing, traffic accidents, chemical emergencies, radiation, water, sanitation and health. A project was developed to track hazards, health effect and actions relating these priorities[31] among .

Using EHIS for public health policies

Indicators are an essential tool for public health policy- and decision-making. They should be based on evidence that links environment quality and human health. There is a need to analyze and assess the impact of environmental health policies by monitoring changes in population exposure and related effects associated with these actions. 

Indicators also are powerful communication tools for policy-makers, experts and general public. They demonstrate the effectiveness of environmental health policies and facilitate the setting priorities among competing policies. They provide epidemiological information to inform policy development.

( Using indicators to provide evidence for the potential benefits of policies

The information generating from indicators on various points in the causal chain framework reflect the potential impact of environmental health policy on human health. Analysis of the indicators across time and space facilitates assessment of the health and environmental benefits of policies. For instance:

In 1962, more than a half century after the rise in lung cancer was first detected, the United States Surgeon General convened an Advisory Committee on “Smoking and Health”[23]. The committee noted the causal relationships between smoking and several diseases such as lung cancer (in men). Also noted in the committee's report inferred that there were possible relationships between smoking and lung cancer in women, oral cancer, cancer of the esophagus, bladder cancer, emphysema, coronary artery disease, peptic ulcers, and low birthweight infants. A year after publication of the committee's report, Congress mandated that a health warning be placed on cigarette packages [24]. Smoking rates began to fall. Over the ensuing 20 years, approximately 750,000 smoking-related deaths were avoided or postponed [25]. 

In 1990, the Irish Government introduced a ban on the marketing, sale and distribution of bituminous coal within the city of Dublin. A study examined the change in concentrations of air pollutants and death rates for 72 months before and after the ban. It showed that black smoke concentrations were reduced by two thirds and sulfur dioxide concentrations by a third. Total non-trauma death rates were reduced by 5.7%, death from cardiovascular diseases by 10.3%, death from respiratory causes by 15.5% and other deaths by 1.7%[26]. 

In 1999, German introduced ecological taxation on petrol and other fuels. After implementing this policy over years, the number of passenger-kilometers traveled by car and exposure to airborne particles declined. Reduction in PM10 exposure may have reduced associated mortality and morbidity [26].

( Using indicators to support priority-setting for policy-makers  

Policy-makers need to set priorities on environmental health to maximize the benefits of limited resources. Indicators can provide comparative information for prioritized policy interventions. 

It has been estimated that around 120 million people in the EU or some 30% of the population are exposed to levels of road traffic noise over 55 dB(A). Around 13% are exposed to levels over 65 dB(A) [27]. At night, more than 30% are exposed to equivalent sound pressure levels over 55 dB(A). At these levels many people feel annoyed and their sleep is disturbed. On this serious situation, WHO-ECEH developed noise indicator for Europe Community. By monitoring and comparing data, many countries in EU implemented legislation on the prevention of noise in relation to new roads, railways, airports and building regulations that require insulation between houses [31].

In the period 1996-2000 there were 480 outbreaks of waterborne disease affecting 63 949 people in 6 European countries with a total population of about 92 million. The magnitude of the problem demonstrated that public supplies of safe drinking-water should remain a high priority among environmental health policies in Europe [26].

( Using indicators to identify examples of good practice

Implementing EHIS in some countries produced success experiences on improvement of human health which would be shared by other countries or locals. Identifying good practice is very important. In Europe, several examples of good practice had been identified [26].

(  Banning coal sales in Dublin led to clear reductions in air pollution and mortality.

(  Ecological taxation in Germany reduced exposure to PM10. 
· Noise reduction policy in the Netherlands reduced exposure to road noise despite a
    doubling of traffic volume.

· The Bathing Water Directive resulted in significant improvements in recreational water 
quality in the EU over the period 1992-2002.

( Using indicators to help monitor general progress

The indicators provide a uniform approach to tracking progress in environmental health status by monitoring time trends in individual countries or in a group of countries. Indicators Implemented in various countries will monitor general progress on environmental health in the world.

For example, the proportion of the population with access to piped drinking water is high in the developed countries. However, access to piped regulated drinking water in the developing or undeveloped countries needs considerable improvement. 
( Using indicators to facilitate international comparisons

Comparative analyses of information on various indicators between different countries are most significant for policy-makers and public. The difference between various countries are helpful for those countries that they want to develop effective policies to avoid environmental health impacts.
Conclusion

Environmental health indicators (EHIS) presuppose a link between specific environmental exposures and health outcomes.  This makes the identification of EHIS quite complex. WHO-DPSEEA model is the method commonly accepted which has been applied by many countries, locals to develop EHIS. However, it should be seen as an aid, and it needs to be adapted and modified according to circumstance. 
An ideal EHIS should satisfy a number of criteria and meet the needs of users. It will contribute to an integrated assessment of progress within the broader objective of reporting on sustainable development. It must also ensure effective monitoring of policies and actions and evaluation of their potential effects on health. The information on theses indicators can be used for environmental health management and decision-making.
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Part 3

Meeting and Training Summary

Summary: 1

Meeting: Pulling Together—A Workshop to Improve Interagency Collaboration 

                 At Hazardous Waste Sites (9:00 am – 5:00pm October 21th, 2004)

Sponsor: National Association of County & City Health Officials (NACCHO)

Participants: thirty scientists, researchers and experts from different agencies (including U.S. EPA, Agency for Toxic Substances and Disease Registry, CA Department of Health Services, Local Public Health Agencies, CA EPA Department of toxic Substances Control, City Council )

Purpose:  Building Inter-Agency Collaboration at Hazardous Waste Sites

Summary:  

There are several topics in the meeting. One topic is “Dialogue: Improving  Communication”  and others are “Roles and Responsibilities”, “Agency Mission and Priorities”, “Collaboration Interest and Collaborative Strategies”.

The addressor of “Dialogue: Improving  Communication”  stressed that “conversation” is significant  because it will increase understanding, explore differences and create new ideas together among collaborators.  

In the afternoon, participants stated their agency’s roles and responsibilities,  missions and priorities to identify potential areas of  intersect/ commonality among missions of potential collaborating agencies.  After that they discussed some potential areas of conflict.  The anticipants clearly defined why and how working together will enhance their own effectiveness and contribute to the final outcome at the site.  They also defined if they would be willing to contribute to ensure the success of the joint work. In the last time, the collaborators made clear their tasks and  deadline.

I am very interesting this kind of collaborative style. It encourage experts in different fields to work together for the same goals. I feel that it should be  useful for our jobs in the future.

summary: 2

Training: Emergency Management (November 12, 2004)

Organizer: California Specialized Training Institute

Site: San Luis Obispo, CA

Participants: The chiefs who are responsible for emergencies from  San Luis Obispo 

County (SLO/ OES, SLO SO Bomb Squad, CDF-Hazmat, EMSA, Public 

Health, MDFD, MDPD, Duke Power), Ventura County (FD/ Hazmat, SO 

Bomb Squad, BD Fire Hazmat), State/ Fed (OES Southern Region, 

California Department of Health Services, Hearst Castle California 

Department of Parks, Hearst Castle Fire, California National Guard  95th 

Civilian Support Team), Federal Agency (FBI).

Purpose:  To knowledge different responsibilities of different agencies and how to 

                  coordinate different agencies while the accident happen.  

Summary:  

The training began at 8:30am. The instructors and participants introduced theirself respectively. The instructor detail the Santa Luisa Del Mar and present initial scenario that a chemical emergency released by a airplane happened at football field of  Santa Luisa, California State University on Saturday’ morning. There were 10,000 people that they were viewing the football competing. There are 4,000 students living in the dormitory near the football field. The participants were divided into two groups to discuss : How to rescue the people influenced? What is the outcome of the emergency? What is their agencies’ response? What is their agencies’ ability? How to coordinate different agencies for controlling health impacts? What are needs for other agencies? The discussion lasted one hour. The participants listed methods for determining chemical’s characteristic and its toxin, controlling health impacts and needs for people influenced.

The training at afternoon was “Basics of the Incident Command System and Unified Command”. It includes “ICS and Unified Command Overview” and “ICS-Unified Command Organization Development”. “Unified Command” describes the purposes and advantages of multi-jurisdiction and/ or multi-agency Unified Command, and how Unified Command can be applied to incident situation. It also describes the Unified Command organization, how Unified Command is established, and the roles of its major elements. ICS (the incident command system) is used to manage an emergency incident or a non-emergency event. It can be applied in: 1. Fires, HAZMAT, and multi-casualty incidents. 2. Multi-jurisdiction and multi-agency disasters. 3. Wide-area search and rescue missions. 4. Oil spill response and recovery incidents. 5. Single and multi-agency law enforcement incidents. 6. Air, rail, water, or ground transportation accidents. 7. Planned events; e.g. celebrations, parades, concerts. 8. Private sector emergency management programs. 9. State or local major natural hazards management. These two modules seem to be efficient once the accident happen.

The training course give me more knowledge of anti-terrorism, controlling accident and coordinating different responsible agencies. It should be useful for our jobs in SCDC.    

Summary: 3

Meeting: “Toxicity to the Developing Brain: Recent Research and Mechanisms of

                 Effect” (November 9, 2004  1:00 pm to 5:00 pm)

Organizer: The Genetic and Environmental Toxicology Association (GETA) of 

                    Northern California

Participants: Researchers from California Environmental Protection Agency, 

                       Department of Health Services, and other agencies 

Purpose:  Highlighting research being conducted in California on how early life 

                  exposures to very different chemicals alter proper brain development

Summary:  

The meeting includes four topics. They are: “Soy Consumption, Manganese Toxicity, and Studies of Hyperactivity”, “Genetic Susceptibility to Neurotoxic Non-coplanar PCBs”, “The Influence of Environmental Factors on Critical Period Auditory Plasticity in Rats”, “Organophosphate Toxicology: Secondary Nonacetylcholinesterase Targets”. Their researches focus on brain impacts of early-life chemical exposures in human. 

The four researches indicate respectively that early-life manganese, non-coplanar PCBs,  PCB95, organophosphate insecticides exposure may induce attention deficit hyperactivity disorders, autism, hearing loss and other long-term learning and perception deficits. The speakers mainly report the mechanisms of toxicity of environmental risks. Some environmental risks enhance impacts of health by co-operating with genetic susceptibility.

These researches demonstrate that low exposure of some chemicals can induce serious outcomes of health.   We should take it into consideration how to control them. 

Summary: 4

Meeting:  Meeting with Dr. Leonard Duhl, one of the founders of “healthy city”

                  (November 5, 2004)

Site: The office of Dr. Leonard Duhl in UC Berkeley School of Public Health

Participants: Dr. Rick (Branch chief of the EHIB); Kelly,Thomas (Grants Coordinator 

                       of the EHIB); Luo Chun-yan (Trainee from SCDC); Su Jin (Trainee from

SCDC);

Purpose:  To knowledge about “Healthy City Perspective”  

Summary:  

We met Dr. Duhl in his office. He talked about his opinions of “healthy city”, listed several samples to demonstrate:  What is a healthy city? What is the healthy cities approach? How can the city get started in Healthy Cities? What are the citizen most concerned? How can get support from citizen?

During the meeting, I seem to make sense of “Healthy City”. A healthy city is a process not an outcome. In other words, A healthy city is one that is continually creating and improving those physical and social environments and expanding those community resources which enable people to mutually support each other in performing all the functions of life and in developing to their maximum potential. It is not one which has achieved a particular health status, is conscious of health and striving to improving. A healthy city include: 1. A clean, safe physical environment of a high quality. 2. An ecosystem that is stable now and sustainable in the long term. 3. A strong mutually supportive and non-exploitative community. 4. A high degree of participation and control by the public over the decisions affecting their lives, health and well-being. 5. The meeting of basic needs (food, water, shelter, income, safety and work) for all the city’s people. 6. Access to a wide variety of contact, interaction and communication. 7. A diverse, vital and innovative city economy. 8. The encouragement of connectedness with the past, with the cultural and biological heritage of city dwellers and with other groups and individuals. 9. A form that is compatible with and enhances the preceding characteristics. 10. An optimum level of appropriate public health and sick care services accessible to all. 11. High health status (high levels of positive health and low levels of disease).

The Healthy Cities approach seeks to put health on the agenda of decision-makers in cities and to build a strong lobby for public health at the local level. It is an effective and popular mechanism for promoting policies and programs based on health for all and local agenda. While the starting point of Healthy Cities is health, its underlying approach base on a model of good urban governance, which includes broad political commitment, intersectoral planning, city-wide partnerships, community participation, monitoring and evaluation. Successful implementation of this approach requires explicit political commitment, leadership and institutional change, intersectoral partnerships, innovative actions addressing all aspects of health and living conditions, and extensive networking between cities. These are characterized as the four elements for action. A: Explicit political commitment at the highest level to the principles and strategies of the Healthy Cities project. B: Establishment of new organizational structures to manage change. C: Commitment to develop a shared vision for the city, with a health plan and work on specific themes. D: Investment in formal and informal networking and cooperation.

Comprehensive city health profiles represent one of the key products of the Healthy Cities projects. They provide the evidence for serious efforts to promote health at the local level, create unique opportunities for intersectoral work and community involvement, and act as a basis for the setting of priorities. To get started in these projects is to get started in Healthy Cities.  

Healthy Cities projects play a unique role in city government. They promote innovation and change in local health policy, advocating new approaches to public health. In common Healthy Cities projects have six characteristics: 1. They are based upon a commitment to health. 2. They require political decision-making for public health. 3. They generate intersectoral action. 4. They emphasize community participation. 5. They work through processes of innovation. 6. Their outcome is healthy public policy.  For project development, there are three phases including twenty steps. The first phase, Getting started includes seven steps that they are: build a local support group; understand Healthy Cities ideas; get to know your city; find financial support; decide organizational location; prepare a project proposal; obtain project approval. The second phase, Getting organized also includes seven steps that they are: appoint a project steering committee; analyze the project environment; define project work; set up a project office; plan a long-term strategy; build project capacity; establish accountability mechanisms. The third phase, Taking action includes six steps that they are: increasing health awareness; advocating strategic planning; mobilizing intersectoral action; encouraging community participation; promoting innovation; securing healthy public policy.     

In Dr.Duhl’ opinion, the way we look at health, in the Healthy Cities program, is that paradigm shift. Nothing will work effectively if we don’t have in place a framework of good urban governance. There are nine fundamental principles used as benchmarks for good governance. They are: 1. Strategic Vision, Leaders and public have a broad and long-term perspective on good governance and human development; 2. Rule of Law, Legal frameworks should be fair and enforced impartially, particularly the laws on human rights; 3. Transparency, Transparency is built on the free flow of information; 4. Responsiveness, Institutions and processes try to serve all stakeholders; 5. Consensus Orientation, Good governance mediates differing interests to reach a broad consensus on what is in the best interest of the group, and where is possible, on policies and procedures; 6. Equity, All men, women and children have equal opportunities to improve or maintain their well-being; 7. Effectiveness, Processes and institutions produce results that meet needs while making the best use of resources; 8. Accountability, Decision-makers in government, the private sector and civic organizations are accountable to the public. 9. Participation, All men and women should have a voice in decision-making that represent their interests.

What Healthy Cities offers is a model of a process and a paradigm that can be used worldwide. The crisis we are facing is truly an opportunity to make great changes in our thinking and doing.

Summary: 5

Meeting: “Stir It Up: Lessons in Community Organizing and Advocacy”

Site:         The Foundation Center-San Francisco

                (10:00-12:00am)

Participants: Staffs from different organization 

Purpose:  How to organize people for solving some common problems

Summary:  

The author of  “Stir It Up: Lessons in Community Organizing and Advocacy”, Rinku Sen addressed community organizing. She discussed trends in community organizing to win economic justice policies, fundraising tips for advocacy groups, the changing nature of community organizing, building alliances, and effectively working with the media

 Rinku Sen introduced some samples which are successful in community organizing and found raising.  Participants put up  some problems about their organizing practices and discussed:  “what is the mission”, “how many constituencies”, “where are the issues”, “which institution is included”, “polices, diverse techniques, direct action”.

I seemed to get some ideas about “community organizing of environmental health issues” from this lesson.

Summary: 6

Lecture: Microbial cell wall agents and pulmonary disease ”

         (November 11, 2004  3:00 pm to 5:00 pm)

Site: 1515 clay street, 17th. Environmental Health Investigations Branch

Speaker: Ragnar Rylander, Environmental Medicine, University of Gothenburg, Sweden

Summary:

The research focus on cell immune reaction induced by acute or chronic inhalation of endotoxin and glucan, mainly observes neutrophils, macrophage, IgG, etc. 
The field studies show that the increasing of amount of glucan in floor cause higher level of eosinophils and IgE in blood. 
The speaker indicate that microbial cell wall agents (glucan, endotoxin) interfere defence mechanisms, cause infection, inflammation and sensitisation. He suggest that microbial cell wall agents present in many environments , induce different cellular reactions and are related to specific disease. Microbial cell wall agents (glucan, endotoxin) can be measured for risk assessment. Detection of glucan and endotoxin always apply standard method (limulus assay) or alternative methods (gas chromatography, immunological methods). Sampling use ionizer that it’s pump can sample 5 liter air per minute. 
Ragnar Rylander put up that guildlines (not official ) of endotoxin and glucan respectively are 10ng/m3, 2-5ng/m3 for airways inflammation. The guildline of endotoxin is 200ng/m3 for toxic pneumonitis and the guildline of glucan is 25ng/m3 for IgE increase.    

Summary: 7

Telephone Meeting: Broader Health Network

                                   (Wednesday, November 17, 2004 10:00am to 11:00 )

Site: 1515 Clay Street 17th  Point Reyes room

Organizer: Office of  Binational Boarder Health,California Department of Health

                     Services

Participants: Investigators from U.S. EPA; CDC; NLRC; EHIB OF CA; ect 

Purpose:  To review and coordinate programs and operations between California county,

                  state and federal boarder health workers  

Summary:  

There are two presentations during the meeting. The one is “The impact of a promotora on increasing routine chronic disease prevention among women aged 40 and older at the U.S.-Mexico Border” by Jennifer B. Hunter and another one is “The border that divides and unites: Addressing border health in California” by Konane M. Martinez. Two researches focused on the health improvement of border.

Jennifer B. Hunter addressed a randomized controlled intervention testing the effectiveness of a community health workers program in increasing compliance with annual preventive exams among uninsured Hispanic women living in a rural U.S.-Mexico border area. According to the survey, receiving the promotora intervention was associated with a 35% increase in rescreening over the post-card-only reminder. Using promotora to increase compliance with routine screening exams is an effective strategy for reaching this female population.

 Konane M. Martinez presented on the pressing organizational and system-wide needs in border health in California. The research project involved thirty-two participants in seventeen agencies and organizations on the U.S. side of the California-Mexico border. The study found that agencies, both public and private, advocate a particular approach to health in the border area. Due to distinctive demographic, ecological, social and cultural factors in the border region, a set of special health indicators has emerged that require a binational approach. Most commonly considered “broader health” issues include those that are shared due to common geographic, social, demographic, economic and cultural realities in the region.

Summary: 8

Training: A Mixed Bag in Michigan (The PBB Story)

Instructor: Daniel Smith, the chief of the Epidemologic Surveillance Unit of EHIB, CA

Students: Luo Chun-yan and Su Jin, trainees in EHIB, from Shanghai CDC

Site and Date:  1515 Clay St. 17 floor, meeting room

                        10:00-12:00 am, Wednesday, December 1, 2004

Purpose:  Learn how to deal with a serious chemical contaminated food situation

                   among different government agency

Summary:  

In May 1973, an estimated 10 to 15 bags of Firemaster (containing polybrominated biphenyls--PBBS) produced by the Michigan Chemical Corporation were mistakenly shipped to feed mills as Nutrimaster to produce protein pellets that would feed cows. It caused some cows died or developed hematomas, abscesses, abnormal hoof growth, alopecia, etc. From 1973 to 1974, most Michigan’s residents consumed contaminated milk, beef and other products and some estimates reported nearly 90% of Michigan’s residents had measurable PBB levels in their bodies. Approximately 650 kg of PBB were involved in the incident, of which about 250 kg was fed to livestock, with 50% excreted in the feces. It is estimated that 94 kg of PBB entered the Michigan population before PBB was detected and regulatory actions were taken. After the accident, The U.S. Food and Drug Administration (FDA), The Michigan Department of Agriculture (MDA) and The Michigan Department of Public Health (MDPH) took action to decrease the impact of the contamination. More than 500 of Michigan’s dairy and poultry farms were quarantined in 1973 and 1974. More than 30,000 cattle, 3,500 swine, 500 sheep and 1.5 million chickens died, and 5 million eggs had to be destroyed. In addition, 788 tons of feed and dairy products also had to be destroyed (3,000 lb of butter, 34,000 lb of dry milk). The State of Michigan has spent between $ 75 to $ 100 million on PBB cleanup and related expenses. The Michigan Chemical Company settled with the Michigan Farm Bureau Services for $ 20 million and together the 2 firms settled about 700 claims totaling $ 40 million. 

Based on longitudinal studies of PBB-exposed Michigan farmers undertaken in 1976-77 and again in 1981-83 by Bekesi et al., the presence of a toxic syndrome related to this chemical has been established. This syndrome is characterized by effects on the neurological and musculoskeletal organ systems in a large segment of the Michigan residents. The low numbers and impaired functions of T lymphocytes observed some 8 years after the onset of PBB exposure in the studied group of Michigan diary farm residents suggest persistence of a PBB-induced immune deficiency.

Daniel Smith detailed what happened in these government agencies. He described the role of each government agency involved in a contaminated food situation. He told us different options for studying the human health effects following an environmental exposure and taught us to calculate sample size requirements for a community survey according the PBB story. He also discuss the reasons for and limitations of a registry following an environmental exposure. 

I am of great benefit from this lesson. I get knowledge the methods of epidemicologic surveillance about food chemical contamination. It is useful to develop survey in the similar situation.    

Summary: 9

Meeting: 14TH Annual Western Migrant Stream Forum Conference Program

                  Border Binational Health:  Salud Dignidad para Todos/Health and Dignity

                  for all  (January 28 – 30, 2005)

Site: DoubleTree San Diego/Mission Valley, San Diego, CA

Organizer: Northwest Regional Primary Care Association (NWRPCA)

Participants: Over three hundred scientists, researchers and experts from different public

                       health agencies 

Purpose:  Exchange experience about border binational health improvement 

Summary:  

14TH Annual Western Migrant Stream Forum Conference was held at the presentations to present and discuss experiences in U.S. with health education researching, strategies developing and implementation.  Thirty-two presentations were given covering the following topics: building access to community health services; migrant students’ access to medical and dental care; capturing and reporting health information for mobile population; the health and well-being of migrant children and youth; pesticide toxicology: case studies and electronic resources; reducing pesticide injury through policy change; etc. Every presentation focus on the knowledge gained to data from their experience and some of the strengthens and challenges identified from the various approaches taken.   

During the meeting, I knowledge an electronic toolkit relating to build access to community health services. It is a comprehensive discussion of the basics of starting a new or expanded community and its health needs, financial and organizational options for health centers, a detail description of how to write a business plan, financial forecasting, staffing, and operational issues.

The presentation, “Pesticide interventions: strategies for protecting children and teens”, focuses on survey results from a survey conducted with Latino farmworkers in the Salinas Valley of California by the center for the health assessment of mothers and children of Salinas. Findings indicate a need for multi-level interventions to reduce pesticide exposures to farmworkers and their children.

I also learned approaches of intervention, communication and community-based research from other topics. It is a great conference.   

Summary: 10

Training: Application of PubMed for new publication

Site:  1515 Clay St., 17th floor  ( from December, 2004 to February, 2005 )

Instructor: Dr. Richard Kreutzer and Thomas Kerlley 

Summary:

PubMed Central was developed and operated by the National Center for Biotechnology Information (NCBI), a division of the National Library of Medicine (NLM) at the U.S. National Institutes of Health (NIH). It is an electronic archive for full text journal articles, offering unrestricted access to its contents. PubMed is a web-based literature retrieval system that contains citations and abstracts from thousands of journals, dating back to 1966. It includes links to full-text articles in PubMed Central and at several thousand journal web site.

PubMed Central will accept material from any life sciences journal that meets one of the following criteria:

1. It is covered by a major abstracting or indexing service, such as MEDLINE, Agricola, Biosis, Chemical Abstracts, EMBASE, PsyclNFO, or Science Citation Index; or

2. It has at least three editorial board members who are currently principal investigators on research grants from major funding agencies (such as NIH) in the U.S. or abroad.

Every journal that meets criteria above is encouraged to deposit its complete contents (including review articles, commentaries, editorials, letters, etc.) in PMC, in order to create a credible digital archive of the journal. A journal may choose to exclude certain types of material, but must deposit all its primary research content, at a minimum. Participating journals must supply the full text of articles to PubMed Central in an SGML or XML format which conforms to any established DTD for journal articles. Figures should be supplied as high resolution (TIFF or Encapsulated PostScript) images.
The biggest barrier of application of PubMed for Chinese journal seems language translation. For most of Chinese journals, building a English version for their Chinese publication would need a large amount of time for translation because most of authors are not good at English writing. But it also is a challenge for promoting the level of journal’ quality and provide authors opportunities to introduce their research outcomes around the world.

Summary: 11

Training: How to develop a project for reproductive defects research related to drinking 

                 water

Site:  1515 Clay St., 17th floor  ( from November ,2004 to April, 2005 )

Instructor: Dr. Gayle Windham 

Summary:

Since the first water plant was built in the end of 17th century in Shanghai, chlorination has been the major disinfectant process for domestic drinking water. Because of higher organic pollutants in source water, chlorination disinfection byproducts (DBPS) exist in drinking water at considerable levels till now. In EHIB, Dr. Gayle Windham gave me much assistants in learning techniques of the health outcomes survey related to drinking water.  

Disinfection byproducts (DBPS) in drinking have received considerable interest because of their possible association with cancer, particularly bladder and rectal cancer. More recently the interest has shifted from cancer to reproductive outcomes. The main effects of DBPS on reproductive health outcomes so far have been low birth weight, preterm delivery, spontaneous abortions, stillbirth, and birth defects- in particular central nervous system, major cardiac defects, oral cleft, respiratory and neural tube defects. Various toxicological and epidemiological studies point towards an association between trihalomethanes (THMS), which is one of the main DBPS and maker for total DBP load, and low birth weight.     

Although a large number of retrospective epidemiological studies have mostly shown excess risks with high THMS concentrations, the assessment of exposure was often limited.  Some studies have not demonstrated the same outcomes. For instances, Bove et al found no excess risk for still birth. Dr. Gayle, Windham suggested that the better research method is perspective survey. But the cost would be higher than retrospective study.
The main limitation of most studies has been the relatively crude methodology, in particular for assessment of exposure. There are very real difficulties in making any accurate assessment of DBPS exposure because of the potential for variation in concentrations of DBPS in different parts of the distribution system, at different times of the year, and as a consequence of individual differences in behavior in the home and at work. Showering, bathing, or swimming will increase the inhalation of volatile DBPS.

The lack of analytical data on most DBPS other than THMS is a big problem of exposure assessment. For seeking alternative method of exposure assessment, Dr. Gayle, Windham arranged us ( Luo and me ) to visit water lab in Richmond (Sanitation and Radiation Laboratories Branch). Dr. Kusum Perera reminded me to look at the biomarker in urine related chloroform which is more sensitive than chloroform in water. It seems a good suggestion.

From this training, I got some ideas for the epidemic survey related to drinking water in the future. I though that the research of reproductive outcomes related DBPS in drinking water can provide policy-makers information to develop new preventive strategies or programs.  

Summary: 12

Training: How to develop Environmental Health Indicators

Site:  1515 Clay St., 17th floor  ( from November ,2004 to April, 2005 )

Instructor: Dr. Richard Kreutzer 

Summary:

The first World Health Organization (WHO) meeting dealing specifically with Environmental Health Indicators (EHIS) was held in Dusseldorf in 1992. On the meeting, experts suggested that EHIS are designed to clarify environmental influences on human health and well-being and provide information on environment and health which may be used in making decisions and in management for the protection and promotion of human health. Since that time, many countries have being built a system of indicators to make it easier to monitor policies in public health and environment. Dr. Richard Kreutzer was guiding me to learn how to develop EHIS.
The framework used in most countries is the DPSEEA model which were developed by  WHO in 1992.  It was devised that incorporates transparent linkages between various one-dimensional environment or health indicators and places the focus on public health. This framework suggest that an ideal EHIS: 1) To be effective, must satisfy a number of different criteria. 2) To meet the needs of their users, must provide a relevant and meaningful summary of the conditions of interest. 3) To satisfy the wider community, must transparent, testable and scientifically sound. 4) To detect variation or change in the world they describe, must be sensitive to real changes in the conditions they measure. 5) To be developed and used, must be cost-effective to compile and apply. 6) To be policy-relevant, must monitor the linkages between environmental changes and human health effects and be based on scientific evidence. 
This framework should be seen as an aid and need to be adapted and modified according to circumstance. Indicators developed for alternative purpose or different countries and locals will therefore require different selection criteria. 

EHIS should reflect environmental health issues that affect concerned locals or countries and relate to the missions of public health agencies and other agencies (including EPA, etc.). The indicators may be used for decision-making, policy-making, or program development. So specific areas should have individual indicators. 
Establishing ideal EHIS for concerned locals or countries need to review the environmental health issues, identify priorities, develop methodology for building EHIS, select suitable indicators on criteria, and test feasibility of indicators by pilot study. Then, EHIS selected can be used for environmental health surveillance and public health policies.

By this training, I understand that EHIS is an effective tool for addressing environmental health issues. It is very helpful for policy-makers, researchers and scientists.

Summary: 13

Training: How to identify autism patient

Site: 5220 Claremont, 2nd floor ( February 15, 2005 )

Doctors: Dr. Wachtel and her colleague

Summary:

Autism is a common behaviorally defined syndrome characterized by impairments in socialization, abnormalities of verbal and nonverbal communication, and restricted, stereotyped interests and behaviors. It has been reported to occur in approximately 10-20 per 10,000 births. About 75% of individuals with autism has some degree of mental retardation. Epidemiologists and experts around world has taken a large number of researches which focused on risks related autism. In china, there is few epidemic research of autism. Dr. Judith Grether arranged us ( Luo, Hope and me) went to Children’s Hospital to observe identifying the patient whom is potential autism.  

In children's hospital of Berkeley, we observed two children. First one is a two years and five months old child. He was screaming, crying when doctors measured him. He could only speak several simple words, but he had behavior asking help for his mother when he wanted to play. The doctors gave him a diagnosis that he is slow in mind developing and language speaking developing. 

The second is a two years old girl. She is so cute and her parents are knowledge of children raising. The girl can speak language very well like other normal children at her age and can reply to questions from doctors correctly. But her parents told doctors that she never know the dangerous situations, never play with other children and never ask for food even though she was hungry. When her mother tried to tell stories to her, she would be angry. She has a brother with autism. When doctors took the measurement, the girl played by herself quietly. Sometimes she repeated to open and close the door of closet. Originally I thought that she is normal, but the doctors gave her diagnosis of functional autism. I almost couldn't accept the assessment and couldn't understand why the parents sent their girl there to get this diagnosis. 

After observing, Dr. Judith, Grether told me that earlier diagnosis and treatment can help patients get more chances to become normal. I began to understand that the girl would be behind other children and live in the her own world if she still refuse to get information from others.

This training let me realize that the survey of autism prevalence should be important in Shanghai. They would provide information to doctors, scientists, social workers whom would be helpful for the patients and their parents. 

Summary: 14

Training: Meeting on Drinking Water Standards and Monitoring Requirements

Site:  Drinking Water Field Operations Branch of DHS, 2151 Berkeley Way, 4th floor, 

          Berkeley CA. (2:00-4:00pm April 7, 2005)

Attendees: Dr. Kusum Perera, Dr. Gayle Windham, Dr. Catherine Ma, 

                    Dr. Yun-Gang Liu, Su Jin, Luo Chunyan  

Summary:

Building an effective drinking water monitoring system will provide information to managers of water plants, researchers, and policy-makers for developing new or improved strategies, programs, and regulations. Dr. Kusum Perera, Dr. Gayle Windham arranged this meeting which helped me to learn more about drinking water monitoring.   

In the meeting, Dr. Catherine Ma introduced the federal Safe Drinking Water Act, Drinking Water Standards, and California Drinking Water Monitoring System. The federal Safe Drinking Water Act, passed in 1974 and amended in 1986 and 1996, gives the Environmental Protection Agency (EPA) the authority to set Drinking Water Standards. These standards are part of the Safe Drinking Water Act’s “multiple barrier” approach to drinking water protection, which includes assessing and protecting drinking water sources; protecting wells and collection systems; making sure water is treated by qualified operators; ensuring the integrity of distribution systems; and making information available to the public on the quality of their drinking water.

In California, there is state’s guidelines for drinking water in which some items are more strict than the federal. California Department of Health Services (CDHS) are tracking the contaminants in drinking water by a standardized monitoring framework. It includes 128 items which are microbial contaminants, radionuclides, inorganic, organic, disinfectants and disinfections byproducts. They design the monitoring frequency by analyzing the vulnerability of source water and the acute or chronic adverse health effects related to drinking water. Now there are about 10,000 monitoring sites in California which are ensuring availability of safe drinking water for the public.

In Shanghai, there are over 200 water plants which are supplying drinking water to 16 million population. We also need to monitor more contaminants in drinking water to find potentials of health effects. California’s experiences would be useful.

Summary: 15

Training: Writing Advantage

Site: Sacramento-1500 Capitol Ave, Room 168 (March 21-22, 2005)

Instructor: Sue Williams

Summary:

During the training of two days, Sue introduced the steps and tools of quality document writing. The steps include: plan document, design document, draft document and revise document. At each step, we can apply different tools. 

When you plan to write a document, you can use the document planner which remind that you should consider the document name, date, purpose, resources and readers before you write. Then you should think about: What do you want to accomplishment? What do you want your readers to do? Who are all the possible readers? You can use the brainstorming techniques, record everything that comes to mind without judgment, and arrange brainstorming notes.

The four-box format in which the organizational principles are applied is the effective tool at the step of document designing. By the four-box format, the document should be divided into four parts: purpose, preview, details, and review. This tool will guarantee a well-designed and well-organized document that meets your reader’s needs and expectations. It also will help you apply seven organizational principles essential to designing customer-focused documents, which are: 1. writing effective subject lines and titles. 2. using setups sparingly. 3. putting purpose and deadlines up front. 4. previewing key supporting points. 5. writing informative headings. 6. including complete but only relevant details. 7. reviewing purpose and deadlines. 

If you begin to draft document, you should follow drafting guidelines and do one thing at a time. In this step, cooling your draft and using peer-review techniques are effective. The Franklin Covey Style Guide will help you to assess, discover, prioritize information quickly. At last, revision of document should be clear, concise and correct.

This training let me understand how to use an effective process and a tool for writing quality document.   

Part 4

The review of last April conference

           Meeting Review: Shanghai-California Conference
                         on Environmental Health 2004

                                    (Shanghai, China, 6-8 April 2004)     

Introduction

With this conference, titled “Shanghai-Ca COEH” and held in Shanghai, China, on 6-8 April, the environmental health community in Shanghai entered a new era. It was the first in a series of environmental health conferences, supported by California-China Environmental Health Training Program, to be held in Shanghai every two years.  

The meeting included oral presentations by invited keynote speakers and twenty-nine experts from U.S. and Shanghai as well as about 282 posters: encouraging numbers for a conference series that has yet to become established.

Environmental Health/ Epidemiology Surveillance

The keynote lecture was given by Richard Kreutzer (EHIB, USA ). He described an overview of environmental health impacts from the industrial revolution– with its massive scale, efforts to be stronger than nature, depleting sources of energy and disposing waste in landfills – much like what has happened around world.  Rapid technology development, pressure on land use, climate change and demographic transition can cause adverse health effects—cancer, asthma--. The challenge will be to carry out research, create networks, build conducive policies, and raise community awareness at the same pace as these technological developments.

  Zhang Sheng-nian (SCDC, Shanghai) described public health in Shanghai, derived from an analysis of disease spectrum change. The life expectancy has increased significantly over last 50 years, up from 58 years in 1957 to 79 years in 2001. The leading causes of death are chronic diseases—cardiovascular, neoplasm and respiratory disease. Injury, diabetes, and mental health burdens increased. Effective policy, inter-agencies collaboration and community action are main strategies.

 Gayle Windham gave a view of active smoking and pregnancy outcomes. 

 Smoking has increased risks of conception delay and infertility for women; sperm damage for men. For over 40 years, it has been known that babies born to mothers who smoke during pregnancy weigh less than babies of non-smokers. Smokers have increased risks of PROM (premature rupture of membranes), abortio placentae, perinatal death and birth defects. 

Tracking/ Risk and Exposure Assessment/ Laboratory

There are limited data to track trends in health conditions that have suspected links to the environment, and limited ability to monitor human exposure to toxic chemicals. Eric M. Roberts spoke about Environmental Public Health Tracking in California (EPHT) that is the systematic, ongoing collection, collation, and analysis of data related to environmental exposures and diseases and the timely dissemination of information to those who need to know so that action can be taken. 

  Because chemical terrorism has the potential of being contaminating, Frank Barley and his colleagues believed that preparedness and response for a chemical or radiological incident would be somewhat different from that for a natural disaster. They developed The Response Plan and Operation Plan that explains what their division intends to do and how it will be accomplished.

  Wang Guo-quan and his colleagues, paying more attention to lab risks, set up the health and safety system which includes a manual, device specifications, evaluation protocols, supervisory requirements, training, and record storage requirements. They have proposed necessary periodical evaluation of management efficiency of lab and collaboration with other agencies.
Healthy City/health promotion

Healthy City is a broad and complex theme. The conception of Healthy City will be different in different cities or communities. The general goal is similar, to build a city to have a better life for the residents. Ding Xiao Chang gave the group an overview of healthy city in Jing-an district. Jian-an was a healthy city and health promotion demonstration in Shanghai.  They began their program in 1990’s. Their experience shall be used for reference in the other districts located in the central city. The district government placed high priority on health.  Because the government was the biggest stakeholder, they called on the residents of communities to participate in the healthy city campaign.  The delegate from Shanghai municipal Center for Disease Control and Prevention (SCDC) gave an informative overview of Shanghai healthy city program and the mission of SCDC in this program. The topic of 2010 Shanghai Exposition is “Better City, Better Life”. The healthy city program is one part of preparedness.  Shanghai government has high regard for this program; they brought 15 governmental agencies together to conduct this program. The main mission of SCDC was nutritional education and no-smoking hospitals. They will finish the program in the end of 2005.

Public health requires information and its collection is a core function. Gu Kai, from SCDC, introduced the health archives in Shanghai. The health archive is a family health record.  The content includes family information, individual information and individual special information. A surveillance system will be built from the residents’ health archives. The information on socioeconomic status, environmental factors, health status and risk behaviors will be collected.

Tomas Kelly, the grant coordinator of EHIB, gave a nice presentation about the precautionary principle. He began his presentation by explaining why we need precaution principle, and then noted the character of precaution principle, and how to practice the principle.

Health Education and Public Participation
Many of public health workers can explain the conception of health education, but there are fewer of them who know how to plan, implement and evaluate a health education project. Maura Mack began her presentation by giving a brief overview of key elements of environmental public health in U.S. She highlighted the importance of involving stakeholder and how to involve the stakeholder. She introduced the Delta Watershed Fish Project as a demonstration of implementing a health education project. Public participation is a key element of a public health project. Alvin Chun, who was a senior environmental health policy advisor of U.S. EPA, delivered the idea of public involvement for a public health agency. As a public health agency, the government and residents are the clients.  There are some important principles in involving the stakeholders and public, such as risk communication and use of the television and written media. He noted that the role of the communication in different groups is essential; after all, we need to know the need and the expectation of public and the nature of the stakeholder concern. 

The representatives of this meeting unanimously thought it was a successful international exchange for scientific experiences, and hope that it would be held once again in near future.
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