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I. Introduction

The Imperial Valley/Mexicali Air Quality Taskforce was created under Border 2012, the most recent U.S.-Mexico environmental program. This taskforce was developed by a group of stakeholders who had been working in the region since 2001. The main goal of the Taskforce is to collaboratively participate with other regional groups to identify and prioritize air quality issues that affect the health and well-being of border communities.

One of the objectives of the Taskforce’s Health Sub-Group is to foster the creation of a binational environmental health surveillance system that tracks air pollution-related illnesses. This is important, given that it would allow us to (1) assess the cardio-respiratory health of residents of both border region valleys, and (2) measure health impacts of the air quality improvements achieved. This last goal can be reached by correlating the health results for time, place, and indi​viduals with regular joint air monitoring efforts in the area. 

On May 18th, 2006, an Expert Forum was held on issues related to a binational surveillance of air pollution-related illnesses, in which participants (experts in their respective fields) contributed their suggestions and comments on the matter. The purpose of this Expert Forum was to assess the feasibility of 1) expanding the Border Infectious Disease Surveillance Project (BIDS) model to air pollution, and 2) establishing standards for the collection of clinical data on the Imperial Valley/Mexicali binational airshed.
In order to focus the discussion, the following four PowerPoint presentations were given at the beginning of the Forum:

· Normativas y Procedimientos para la Vigilancia: Caso Mexicali (Surveillance Regulations and Procedures in Mexicali) - Dr. Marco Antonio Reyna Carranza and Dr. Moisés Rodríguez Lomelí
· Normativas y Procedimientos para la Vigilancia: Caso Condado de Imperial (Surveillance Regulations and Procedures in Imperial County) - Dr. Luis González Madrigal
· Vigilancia Epidemiológica de Enfermedades Transmisibles en la Frontera (Epidemiological Surveillance of Transmissible Diseases on the Border) - Dra. Marta Lorena Nava Martínez
· Border Infectious Disease Surveillance in Imperial County - Paula Kriner, M.P.H.
Three main topics were then discussed: Challenges, Solutions, and Recommendations. This report summarizes these discussions and presents some conclusions. It also provides information as to participants’ answers to a worksheet (see Appendix 1) designed to elicit more detailed recommendations. Finally, the support materials attached to this report (Appendix 2) demonstrate some of the resources available for surveillance in Imperial Valley, CA, and Mexicali, Baja California. 
II. Obstacles and Challenges 

Lack of Causal Knowledge: 

The experts agreed that there is a lack of knowledge about the relationship between environmental pollution and disease. Extremely well-designed studies – which tend to be expensive – are needed, and if they are not done carefully, can introduce bias. The diseases are very complex, involving the interaction of genetics, age, hygiene, nutrition, physical activity, occupation, and environmental factors, etc.; for these and other reasons, it is difficult to show a cause-and-effect relationship. Ecological studies are needed, although not commonly carried out, with continuous environmental monitoring, such as the raw data provided by the U.S. Environmental Protection Agency (U.S. EPA). These have shown that Mexicali has high air pollution levels, particularly for PM10, CO, and O3. It would be valuable to collect this information and correlate it tempo​rally with epidemi​ologic data, by specific areas within the city, and by health jurisdiction in rural areas or towns. It would be important, for example, to review trends for target diseases, such as asthma, in recent years and perhaps correlate them with pollution indexes.

Disease Definitions:

To date, there have been no in-depth studies regarding definitions/diagnosis criteria for air pollu​tion-related illnesses. A catalog of environmental pollution-related diseases is needed, including all aspects – air, water, and soil. Then it could be determined whether a formal accord would be needed and/or if a single, common definition exists on both sides of the border. Criteria need to be unified, normalized, and standardized on both sides of the border in order to be able to carry out the proposed surveillance. It is important to establish etiological diagnoses through the ICD-10 (International Classification of Diseases, 10th Revision), and not employ generic terms such as “acute respiratory infections”. An additional problem is that California has not made the change from the 9th to the 10th edition. 

The Dirección General de Epidemiología (Mexican Directorate General of Epidemiology) uses the following operational case definitions, which are currently applied in Baja California, and which could serve as a basis for those that can be applied on both sides of the border in this pro​ject.

· Confirmed case of acute respiratory infection (ARI): one in which the diagnosis has been confirmed through ancillary tests, or one that does not require any such tests but exhibits signs and symptoms of the illness or event under surveillance, as well as epi​demiological evidence.

· Potential ARI case: any child under 5 years of age with a sudden onset of nasal obstruction/secretion, throat pain and/or burning, loss of speech, cough (produc​tive or unproductive), fever, back pain, dyspnea, or cyanosis.

· Confirmed ARI case: Any potential case for which lab testing (isolation or serology) con​firms the existence of an etiological agent responsible for the disease.

It remains to be determined whether the surveillance would be done on acute or chronic illnesses, since this would affect the type of indicator to be measured. Another issue with measuring acute respiratory illnesses is that they may not necessarily be related to pollution factors; for example, an influenza event may be due to the yearly infection cycles brought about by weather changes. 

Data:

The most and least effective indicators need to be identified for the chosen diseases. In Mexicali, morbidity does not currently include cases attended by physicians in their offices or by doctors at private hospitals, which represent an estimated 27 percent of the total. One challenge right now is that Imperial Valley data are based on asthma cases requiring hospitalization, which would not make a good indicator, since these represent only the most serious cases. The overall effect would not be adequately described, since the less severe cases – those suffered by most of the population – would not be recorded. Additionally, in this case only those with access to healthcare would be counted. 

In order to be able to distinguish local variability and do geographical studies, information that is ​geo-coded to the individual address level would be needed, as well as exposure data from current air monitoring. The trouble is that in the border region, people may report false addresses, those of relatives, or post office boxes. Furthermore, air monitors are placed for regulatory purposes, and not to measure population exposures and/or for public health purposes. In order to be able geograph​i​cally model pollutants as well as asthma rates, it would be essential to know where the entire population resides (not only those who would be part of the numerator, but also those in the denominator). There is also a need for data with better time resolution (e.g. daily reports), rather than the current epidemiological surveillance system which compiles them on a weekly basis.

Finally, the challenge is to improve public health and environmental reporting. One problem is the time it takes to receive statistical data from health statistics agencies, particularly in Califor​nia, via the Office of Statewide Health Planning and Development (OSHPD). It would be impor​tant to have protocols in place for sharing and obtaining data regularly, at the chosen level, be it regional, state, or federal. This is where the issue of binational information exchange must be addressed. BIDS’ achievements could serve as a model to facilitate such information exchange.

There is also a project at the Secretaría de Salud de Baja California (Secretariat of Health, or ISESALUD) for the creation of electronic files, under which computers would be placed at emer​gency rooms/urgent care facilities where data for all patients, regardless of diagnosis, would be stored. The project may begin operation as early as 2007; the hospital in Rosarito already has the first version of this electronic filing system in place. If it could be expanded to the General Hospital in Mexicali, it would be a reliable source of incidence data, including the date and time at which the patient received care. Similar efforts to digitalize medical files are also under way at the Instituto de Seguridad y Servicio Social de los Trabajadores del Gobierno y Municipio del Estado de Baja California (Institute of Social Security of State and Municipal Government Workers, or ISSSTECALI) and the Instituto Mexicano del Seguro Social (Mexican Institute of Social Security, or IMSS), increasing the chance of obtaining daily morbidity data.

Reporting:

Physicians’ lack of compliance with reporting and the need to hire staff to prompt them to report (particularly in the U.S.) represents a challenge. Doctors in general lack the resources needed for reporting, and if additional information is required to be reported, that could affect the rate of compliance and the quality of the information. In Mexico, this may be less difficult, since some information from public institutions is already collected in the Daily Outpatient Sheet (Hoja Diaria de Consulta Externa) and Daily Emergency Care Sheet (Hoja Diaria de Urgencias) (see Appendix 2-3); however, this information is grouped by week. In the U.S., on the other hand, there are no regulations requiring physicians to comply with reporting or additional diagnosis of environmental diseases such as those considered here. This would have to be made as simple as possible, to require the least amount of effort possible.

Data Entry:

It must be defined whether surveys will be used instead of medical surveillance to measure popula​tion-level data. The advantage of surveys is that differences in access to healthcare would not come into play. In the case of surveillance, those whose access is through “informal” avenues (pharmacies, etc.) would probably not be included and recorded in a medical surveillance sys​tem. Therefore, the alternative would be to do the surveillance through surveys. One such survey was the California Health Interview Survey. But even that survey measured asthma cases as those “diagnosed by a doctor,” the first time it was performed. Other indicators could also be considered, such as doctor visits. This information, for example, would add to the numbers for asthma to a greater degree than would hospitalizations and emergency room (ER) visits. 

Unfortunately, in Mexico there have been no surveys of this kind of information. Additionally, the two countries use different formats. In Mexico, Clinical Case Study (Estudio Clínico de Caso) forms (see Appendix 2-3) are used, which contain most of the variables of interest. They focuses on infectious diseases, but could be expanded to include additional applicable data. The State of California has a similar form, the Confidential Morbidity Report (see Appendix 2-3). Existing forms should be considered for possible modification by adding additional questions, as an alternative to designing an entirely new version.

Policy:

One challenge that must be addressed is policies and participation by all of the different authori​ties. BIDS managed to receive approval from all levels of government (federal, state, and local) in both countries. In order to be implemented, it is essential to consider the steps needed to get approval from the appropriate public officials. This entails reaching consensus on a protocol, ill​nesses, indicators, forms, databases, collaborative approaches and sharing of results.

Other Challenges:

· Establish an effective surveillance system and evaluate the quality of the data being col​lected. It would be valuable to assess the quality of physician reporting.

· Implement a population surveillance system, which would be expensive and difficult to do everywhere at once. 
· Track all types of patients, to best represent the population. The El Centro Regional Medi​cal Center Emergency Room, for example, sees patients with acute symptoms and those without access to healthcare.
· Resolve differences that arise due to the fact that the two countries have different health​care and insurance systems, as that may affect residents and where they seek medical atten​tion.

· Address the fact that patients may have medical insurance and/or may seek treatment in the country where they work, as opposed to the country in which they live. This would affect reporting to the surveillance system in the corresponding country. 
· Face the challenge that patients may have insurance and/or may seek medical care in the country in which they work, as opposed to the country in which they live. This would affect reporting to the surveillance system in the corresponding country. 
· Choose care facilities that best represent the level of illness in the population. The chal​lenge will be avoiding the bias introduced by using a single source. 

III. Solutions and Recommendations

Disease Definitions:

There was a lengthy discussion as to how to choose indicators that would effectively measure the target conditions, whether acute or chronic. Lung function, for example, could be measured and then studied for local variations. However, this may prove difficult to measure, since a baseline measurement would be needed for low air pollution conditions, with subsequent measurements later during a significant air pollution event. With respect to chronic illnesses, the discussion centered on acute attacks and measuring the number of deaths (rare events). If the goal is to measure illnesses in those with poor access to healthcare, then checking ER diagnoses would be advis​able. If what is sought is to measure the impact on those with better access to healthcare, then use of medicines could be studied, since this would imply that they had access to a doctor who checked them and that they are able to buy medicines. Of course, there are significant differences in how pharmacy services are used in the U.S. and Mexico, as well as in how prescription medi​cine is obtained.

It is also necessary to define what the timeframe for the disease will be. If the focus is acute epi​sodes, then acute respiratory illnesses and/or exacerbation of asthma (in patients with chronic asthma) could be studied. It would be useful to relate this to daily changes in air pollution levels. Depending on the focus – and also on the type of illness (acute vs. chronic) – peak/maximum levels of pollution or average levels could be chosen for study. One solution is to avoid acute ill​nesses, since they can be “confused” with viral diseases (e.g. influenza), which come and go sea​sonally, regardless of pollution levels. Finally, it would make sense to choose a disease that is already reportable in Mexico, such as asthma, bronchitis, and/or pneumonia.

Pilot System:

Participants discussed as a first step a pilot surveillance system to monitor one environmental health indicator or issue. The goal would be to observe, document, and show whether the level of notification for the illness under surveillance increases or decreases. It was agreed that using the BIDS program as a model would be a good start. The steps needed would be: 1) to choose cer​tain pilot sites, taking into account the target population; 2) to standardize methodology; and 3) to define the diseases, diagnoses, and reporting timeframe (daily reporting would be the most useful), implementing whatever changes are necessary for environmental health-related diseases. 

It was suggested that we study the target population in depth and analyze the best sites in which to do the surveillance. To avoid introducing a bias, sentinel sites that are representative of the population would have to be carefully chosen. These sites could be the General Hospital in Mexicali and a hospital in Imperial Valley. The group seemed to lean towards hospitals because of their electronic record-keeping (in Imperial Valley). The BIDS project is already operating as a pilot in two emergency rooms and one clinic in Imperial Valley and has worked well there; contacts have been made that would allow its expansion into other disease classes. In Mexico, public health services cover 85 percent of the population, and one advantage is that all medical files are created for all patients admitted to hospitals.

It cannot be ignored that a high percentage of acute respiratory illnesses and most asthma crisis cases are seen in ERs. Under the current conditions at Mexicali’s General Hospital, the ER notes are not incorporated into the hospitals’ clinical file. That is, proper filing of the notes does not occur; this situation would need to be corrected.

Data:

The baseline level of illness must be identified prior to beginning active surveillance. For example, it is necessary to know weekly endemic rates for asthma, ARIs, angina pectoris, and stroke cases attended in emergency rooms, and then correlate them to current air pollution levels in the city or the binational airshed. This can be done by studying existing ER diagnoses and performing daily monitoring (taking advantage of any existing electronic reporting system). Also, care must be taken to properly define the confounding variables. 
In order to calculate disease rates, a denominator is needed. One advantage of choosing large hos​pitals is the ability to better understand who is served by them. To obtain information on patients’ residences, it would be necessary to geo-code their addresses and better define their expo​sure to environmental pollutants, if the intent is to relate this information to the disease. 

Data Collection:

The database for entering information must be chosen, or a new one created, perhaps similar to BIDS. California and Mexicali already have forms with very similar variables (age, gender, occu​pation, etc.). It was proposed to work on these two forms to reach agreement on the vari​ables and/or add new ones. It would be worthwhile to evaluate the measurement tool. A new tool was created for BIDS; some of the questions used by BIDS could prove useful, such as those pertaining to travel to the other side of the border and whether the case is binational. In order to do geospatial studies, it would be necessary to have control of the information about the patients’ origin, address, and place of work. Finally, working closely with the local epidemiology depart​ments will facilitate technical support. During a pilot phase, they would gather and study the data and would be in close communication regarding any changes.

It is essential to collect and analyze the data on a daily basis in order to be able to link medical indicators to peak air pollution events or any other environmental indicator that may be defined. This will also be useful for maintaining an effective data system, particularly one capable of issu​ing warnings to the public. Finally, computerized data systems are important for maximizing the efficiency of data collection, as well as minimizing the response time to an identified health challenge.

Reporting: 

If it is decided that the pilot study will be conducted outside of large hospitals, then involving pediatric allergists and general practitioners or specialists that treat respiratory problems would also work. If this were the case, it would be important to focus on a message of prevention instead of on penalizing those who chose not to participate. It was suggested that they be given incentives and assistance in filling out the forms. These steps can help increase compliance with reporting, although resources would be needed to achieve this.
Additional Solutions:

· Study cause-effect relationships during a second phase, since these can change and would require additional resources. The causes will probably vary greatly among locales. They can also vary over time. For example, if a new medicine comes out, or because of a report in the media or a bioterrorist attack. 

· Evaluate the surveillance system to determine if it should be modified.

· Accept that there will be a certain degree of underreporting, given how difficult it will be to expand existing data collection to cover additional parameters. Additional funds will be needed for dedicated personnel, such as they have in BIDS.

· Set up a volunteer committee to begin addressing the tasks already defined in this report.

· Work under the Border 2012 California/Baja California Environmental Health Taskforce, as the volunteer committee could benefit from its resources for simultaneous interpretation. It would be advisable to create a subcommittee to address priorities for this project, so they are not lost in the California-wide overall priorities. 
IV. Conclusion

In reviewing the information obtained from this Expert Forum – from the discussion to the work​sheets – it is evident that there are certain challenges; however, great strides were made in pro​posing solutions and recommendations. The key points are:

· In order to fulfill the objectives of this Expert Forum, the high levels of air pollution in the Imperial/Mexicali airshed must be considered. The real-time daily data justify strength​ening epidemiological surveillance of related illnesses on a local level. Expanding the BIDS model to epidemiological surveillance of air pollution-related illnesses would be feasible. On the Mexican side, official regulation NOM 017 allows for adding local diseases and risks as deemed appropriate by the Comité Municipal de Salud (Municipal Health Committee) to epidemiological disease/risk surveillance efforts.

· It may be possible to establish standards enabling the collection of clinical diagnosis data associated with air pollution in the Imperial/Mexicali airshed.

· To select practical, effective indi​cators and plot their endemic levels, a choice must be made between acute or chronic illnesses. It would be advisable to start with diseases that are currently reported and for which data is already being recorded at healthcare facilities (clinics, hospitals), at least on the Mexican side. With a pilot study, patient addresses should also be included.

· Existing systems need to be studied in greater depth, as well as the reportable diseases for each state and at the proposed sites, to develop some way of analyzing and comparing the different systems that exist in California and Baja California. However, the BIDS project, based on surveillance systems already in place in Baja California, will provide a solid start​ing point.

· The initial scope should be a limited area, as a pilot project, instead of trying to record and assess the Valley as a whole. A single disease and a limited number of surveillance sites should be chosen. Once this is achieved, it would be evaluated and, if feasible, expanded to include the entire population.

· It would be difficult at this level, and with limited funding, to make definitive comments ​on relationships between illness and air pollution. The pilot study would begin to docu​ment air quality and disease trends, as a valuable first step to correcting errors, furthering the study, and beginning to understand these relationships.

· It is critical to make the notification system as simple as possible and ask as little as neces​sary from notifying doctors.

   Next steps:

1) Organize a volunteer committee aimed at solving binational challenges. This committee would agree on the diseases that would be adopted for surveillance, which indicators would be best represent the reporting timeframe, and what forms to use. The committee would also be responsible for proposing the surveillance methodology, including every​thing from the sites for this pilot project to the interactions with doctors, data reporting, evaluation and feedback to the sites and to the residents of Imperial and Mexicali Val​leys. 

2) Develop a database for collecting information, either a single system for both countries or two identical systems (one in each country), and decide how the data would be stored, how they would be linked to a geographic information system, and how the daily reports would be generated.

3) Define who will prepare data summaries, perform statistical analyses, and interpret the data. Also decide how the data will be shared, and how often reports would be distrib​uted and to whom.

4) Improve communication between Epidemiology and Environmental Health not only within the same city, but also with the neighboring city and state. This would facilitate the future exchange of the databases generated by the pilot project, so that the binational results can be prepared jointly. 

5) Send an initial communication to health officials in both Valleys and at the state level, as well as the directors of the proposed pilot hospitals. This would inform them of the issue the volunteer committee intends to research, including the justification, goals, method​ology and materials, and potential resources. It would highlight their requested participation in terms of the personnel and resources needed from their institutions.
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Appendix I. Mini-Congress Worksheet Recommendations 

Expert Forum participants responded to questions presented on a worksheet. Their answers are summarized below and provide detailed information that could be used to review logistical aspects of future surveillance activities.

Figure 1.
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In analyzing Figure 1, it can be seen that the indicator most recommended by the expert panel was “deaths from all but external causes”, followed by “deaths due to circulatory system causes” and “maximum exhalation volume per second”. However, these indicators are not sufficient to serve as a good environmental health indicator, and it would be difficult to do the broader study, which would be needed. Several indicators were suggested, such as “doctor’s office visits”, “ER/Urgent Care visits” (“acute visits” must be differentiated from those due to lack of health insurance in the U.S.). Other suggestions included “Chronic Pulmonary Obstruction Illnesses”, or “asthmatic crisis”, “ER/Urgent Care visits” and “hospitalizations due to asthma”. In the case of asthma, specific symptoms should be selected – cough, difficulty breathing, and whether a doctor was consulted. Participants stressed the importance of analyzing each disease under considera​tion and of assuring maximum data collection. It is also important to study specific acute or chronic illnesses and choose the appropriate indicators, for example:
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Acute Illnesses

· ER/Urgent Care visits 

· hospitalizations

· symptoms

The chosen indicator would have to be matched with the most appropriate monitoring, e.g., peak ozone events for acute illnesses or annual pollution averages for chronic illnesses. When choosing indicators it is important to note the effect of access to healthcare and how it can influence the accurate measurement of the impact. An example could be the indicator “use of bronchodi​lators” for “asthma exacerbation”, since their use depends on access to healthcare.


Data Entry Systems

Most people agreed with the flowcharts describing how patients are captured by surveillance sys​tems (Figure 2 in Appendix 2-6 and Figure 1 in Appendix 2-7). They also mentioned the impor​tance of filling out the forms and providing doctors and epidemiology units with assistants to enter the cases. This would assist with data capture and comparisons with controls to check for any under/over-reporting. They also highlighted the importance of capturing the patients at the beginning of the system (and not once they are already hospitalized). Other suggestions included using computerized systems with binational data entry and performing symptom, diagnosis, insur​ance, residence, medication, and demographic (age, gender, etc.) searches. It was also sug​gested that a new document be created to obtain more information by conducting interviews. 

Recommended Institutions

The graphs below show the suggestions for institutions in which the surveillance system should be established in Baja California (Figure 2) and California (Figure 3). 

Several people indicated that the institution they chose would be the best one since they either already record the data or have a system that would facilitate doing so, plus it would be feasible to obtain good air environmental health indicators for the local area. Since these are all major hospitals, they provide services to a large and varied group of residents. Several of the institu​tions already have experience in similar projects.

Figure 2.
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IMSS: Instituto Mexicano del Seguro Social 
ISSSTE: Instituto de Seguridad y Servicios Sociales de los Trabajadores al Servicio del Estado

ISSSTECALI: Instituto de Seguridad y Servicio Social de los Trabajadores del Gobierno y 

Municipio del Estado de Baja California

ISESALUD: Instituto de Servicios de Salud Pública del Estado de Baja California 

"Servicios Municipales de Salud (SMS)"
Figure 3.
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Other Important Issues

It is important to control certain other aspects in order to avoid biases and erroneous results in binational environmental health indicator studies. 

I. Some U.S. residents travel to Mexicali for healthcare because both medicine and health services are less expensive there. There are also Mexicali residents who go to the U.S. for healthcare services for various reasons. Possible control measure: Record the patients’ addresses so they can be precisely located geographically, or ask them for information regarding where they normally go to receive services. If the number of people is small, perhaps it would not affect the result to a great degree. Another challenge is that many people just go to a Mexican pharmacy to get medication, without going to the doctor first; under the proposed system, these people would not be captured. 

II. In order to carry out socially stratified studies, it is important for better participation on the part of hospitals, clinics, and private doctor’s offices in epidemiological surveil​lance. This could be achieved through training and requests for reporting. Another option would be to use hospital admittance records. A stricter measure would be to pass or enforce laws/regulations that make reporting mandatory. 

III. Epidemiological surveillance by the public health sector is not tracked. Suggestions:

· Strengthen surveillance through using trained personnel so that the data is more reli​able. Verify data against other records to confirm that all cases are captured.

· Assist ER/Urgent Care doctors with staff who can enter data into healthcare systems.


· Hand out CDC’s (the Centers for Disease Control and Prevention’s) Updated Guide​lines for Evaluating Public Health Surveillance Systems; MMWR 50:1-35 (2001); http://www.cdc.gov/mmwr/preview/mmwrhtml/rr5013a1.htm
 and provide training.

IV. The data collected or entered by public health epidemiology are done on a weekly, not daily, basis. Potential control measure: In Mexico, the Daily Outpatient Sheet (Hoja Diaria de Consulta Externa) and Daily Emergency Care Sheet (Hoja Diaria de Urgencias) could be used, or data could be collected on a daily basis. Changing work procedures to facilitate daily reporting should be considered. If this is not feasible, then perhaps a lower fre​quency, modeled more after the BIDS program could be accepted (although BIDS also is changing to become more immediate). Finally, all efforts must be evaluated.
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Appendix 2-2: List of Presentations / Presenters 

· Normativas y Procedimientos para la Vigilancia: Caso Mexicali (Surveillance Regulations and Procedures in Mexicali)


Dr. Marco Antonio Reyna Carranza and Dr. Moisés Rodríguez Lomelí

· Normativas y Procedimientos para la Vigilancia: Caso Condado de Imperial (Surveillance Regulations and Procedures in Imperial County)


Dr. Luis González Madrigal

· Vigilancia Epidemiológica de Enfermedades Transmisibles en la Frontera (Border Epidemiological Surveillance of Transmissible Diseases)


Dra. Marta Lorena Nava Martínez

· Border Infectious Disease Surveillance in Imperial County ( Vigilancia de Enfermedades Infecciosas en la Frontera: Caso Condado de Imperial)


Paula Kriner, M.P.H.

Appendix 2-3: List of Supporting Materials

These additional materials were handed out to Expert Forum participants to steer discussions on available forms for developing surveys and choosing indicators. 

California Forms

· BIDS Neurological/Undifferentiated Fever Syndrome Questionnaire 


· West Nile Virus Case History Form



· Confidential Morbidity Report

· Hospital Discharge Abstract Data Record – Manual Abstract Reporting Form
Baja California/Mexico Forms




     
· Secretaría de Salud - Certificado de Defunción (México)




· Sistema Nacional de Salud – Estudio Epidemiológico de Caso (México)

· Hoja Diaria de Atención de Urgencias (México)





· Hoja Diaria de Consulta Externa (México)






· Instituto de Servicios de Salud Pública en el Estado de Baja California – Sistema de Referencia y Contrarreferencia

· Sistema Nacional de Salud – Informe Semanal de Casos Nuevos de Enfermedades (México)
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Binational Surveillance of Air-Pollution Related Illnesses in the Imperial Valley and the Municipality of Mexicali

Summarized by Dr. Marco Antonio Reyna C., Ph.D.

Background

Pollution levels in the Mexicali/Imperial Valley Airshed are in non-attainment with federal standards. In addition, morbidity and mortality numbers, primarily due to respiratory and heart ailments, are alarmingly high. The lack of local, binationally standardized agreements and procedures impedes the collection, ordering, reliability, and compatibility of the medical/clinical data needed in order to do local, in-depth epidemiological studies, and hinders to a great degree the opportunity to study and propose indicators that assess the region’s environmental health from a cross-border perspective. The intent of the proposed pilot project is to implement a surveillance system that provides the following benefits: (1) standardization of procedures, approaches and practices on both sides of the border, allowing us to do local epidemiological surveillance of morbidity/mortality that is compatible across both sides of the border; (2) improve knowledge as to morbidity and mortality rates for certain illnesses impacted in the binational airshed and on each side of the border; (3) describe the relationship between morbidity/mortality and said air pollution; and, (4) with the resulting indicators, propose regulatory, administrative, operational, and control actions to guarantee the best possible quality of life in our medium on a binational level. In order to validate the final Surveillance System, a minimum of one illness will be chosen to serve as a sample. The project is considering making use of the experience of BIDS (Border Infectious Disease Surveillance Project), adapting it for air pollution issues.

Introduction

Mexicali, due to its great demographic, urban, industrial, and business dynamics – as well as its status as neighbor to the United States – plays an important role in the regional economy, both domestically and binationally. Mexicali, the Baja California state capital, is separated from neighboring Imperial County by a mere international political boundary. The growth of these sister populations brings social and economic benefits, but also problems related to urban development and creating infrastructure and services, which in turn creates environmental problems, particularly a deterioration of air quality and, as a result, a reduction in the health and quality of life of its residents (Reyna, et al., 2005), (Reyna, et al., 2003), (Collins, et al., 2003), (Reyna, et al., 1999), (Osornio AR, et al., 1991).

The increase in industrial, commercial, and service activities – as well as a steep rise in vehicles in poor condition – have degraded air quality in the Cross-Border Airshed, especially on the Mexican side (i.e., Mexicali). In addition, the situation is exacerbated by particle and dust emissions from illegal urban burns, agricultural burns, and emissions from unpaved roads (INE, 1998). Other factors, such as geothermal and thermoelectric plants, also impact air quality in Mexicali (Cornejo JA, 2002(a), 2002(b)).

The monitoring done in these two sister valleys shows non-attainment with environmental protection standards for PM10, ozone (O3), and carbon monoxide (CO). PM10 and ozone levels recorded in Mexicali are much higher than those recorded in Imperial, while CO in both valleys surpasses the levels permitted by U.S. federal standards.

In addition to air pollution, Imperial Valley also has the highest asthma hospitalization rates in all of California for children under 15. In Mexicali, the yearly rate of new cases of Acute Respiratory Illnesses (ARIs) per 100,000 residents more than doubled for the under-5 age group between 1990 and 2000 (IseSalud 2000), as did its overall yearly rate of new ARI cases (ibid). The yearly rate for new pneumonia and bronchopneumonia cases per 100,000 residents also doubled for the under-5 age group between 1990 and 2000 (ibid). The increase in the overall yearly rate per 100,000 residents of new cases of these diseases was only half during these same years (ibid). Heart-related illnesses are the leading cause of death (IseSalud 2003). The degree to which these respiratory illness and heart-related death rates are affected by people’s exposure to air pollution in the region is unknown.

In order to prove that there is such a relationship, it is essential to have an appropriate surveillance system that can generate ordered, reliable databases, which are also extremely important for health and environmental policy decision making. Unfortunately, the health systems in Mexico and the U.S. apply their health and environmental health regulations to their respective populations independently, without taking into account that there are issues that are unique to the border between these two countries, and which must be addressed in a different way and on a binational basis. Mexico and the U.S. have their own laws, approaches, and practices for doing epidemiological surveillance within their respective populations, which in many cases renders the surveillance ineffectual along their shared borders. Consequently, overall binational rates for asthma and other respiratory illnesses, as well as for heart-related deaths, are unknown, since Imperial and Mexicali lack a surveillance system to explain the relationship between morbidity/mortality and air pollution. This lack of local binational environmental health agreements is not unique to our region; it can be seen along the whole U.S.-Mexican border. However, some border localities have already begun proposing initiatives to help close this gap; such is the case of the Chihuahua-New-Mexico-Texas border region and their “Binational Tracking Network for Environmentally Related Diseases,” with the participation of the Pan-American Health Organization (PAHO).

The Case of Mexicali 

Mexican Regulations for epidemiological surveillance

Mexico has a federal regulation for Epidemiological Surveillance (NOM-017-SSA2-1994: norma federal para la Vigilancia Epidemiológica [VE]). This regulation establishes the guidelines and procedures for operating the National VE System, criteria for its application in illnesses, events and emergency situations that put human health at risk.

The Secretariat of Health is the agency in charge of regulating and enforcing the National Epidemiological Surveillance System (Sistema Nacional de Vigilancia Epidemiológica or SINAVE), and is the receptor of all the information. Functional coordination is carried out with the different institutions of the National Health System (Sistema Nacional de Salud or SNS) (See Fig. 1), which are: Health Centers, Family Medical Clinics of the Mexican Social Security Institute (Instituto Mexicano del Seguro Social or IMSS), the Social Security and Services Institute for Government Workers (Instituto de Seguridad y Servicios Sociales de los Trabajadores al Servicio del Estado or ISSSTE), the Social Security and Services Institute for State and Municipal Government Workers of the State of Baja California (Instituto de Seguridad y Servicio Social de los Trabajadores del Gobierno y Municipio del Estado de Baja California or ISSSTECALI), the Secretariat of National Defense (SEDENA), and Municipal Health Services (Servicios Municipales de Salud or SMS). Private clinics and hospitals do not participate in epidemiological surveillance. 

Procedures Laid Out for the Epidemiological Surveillance Report

The objective of this section is to describe the procedures currently carried out in healthcare units as regards to the registration of: patient identification, diagnosis and treatment plan. The objective is also to identify those critical points where case notification is done, and where under- or over-reporting of cases in epidemiological surveillance could occur.

The general practitioner, once the primary care consult has been done, uses a Daily Outpatient Consult Sheet called “Hoja Diaria de Consulta Externa” (see Attachment A), where the patient’s diagnosis (pathology) is written down at the time of the consult itself and whether this is detected as a new case
, and/or whether secondary care attention is required such as: referral to a specialist and/or if emergency services or hospitalization are required (see Figure 2). When the general practitioner decides to refer the patient to secondary care (with the specialist), he must first fill out the Secondary Care Referral Format (“Formato de Referencia a Segundo Nivel”). The specialist sees the patient and fills out his Daily Outpatient Consult Sheet but specifying that it is a “Specialized” service (i.e., Daily Outpatient Specialized Consult Sheet), does the evaluation and determines whether or not hospitalization is required; if hospitalization is required a Daily Emergency Care Sheet (“Hoja Diaria de Atención de Urgencias”, see Attachment A) must be filled out reporting the illness or the death and its cause.

A format (SUIVE-I-2000) designed by the National Health System entitled Weekly Report of New Cases of Illnesses (“Informe Semanal de Casos Nuevos de Enfermedades”: see Attachment A) is used to report illnesses to the local office of the health system. Each healthcare unit is required to properly fill out and turn in this format on a weekly basis. 

Causes of hospital admittance are registered in the patient’s file but are NOT reported officially in a format. On the other hand, hospital discharges are registered on paper using the “Hospital Discharge Format” (“Formato de Egresos hospitalarios”) which contains the main reason for discharge and other diagnoses established simultaneously in the patient, but there is NO verification of the reason for the discharge being the same as the reason for admittance in the emergency room; in other words, if a patient is hospitalized suffering an asthmatic crisis, and once admitted it is determined that it was not asthma, but rather emphysema, this is not recorded.

Discharges due to death are reported on paper using the Hospital Discharge Sheet (“Hoja de Egreso Hospitalario”), on the day the discharge occurs; they are then electronically coded and captured. A report is generated each month using the Monthly Decease Report (“Reporte Mensual de Defunciones” or RMD) for Priority Programs by Sex and Age Group. This report contains the admittance date but not the diagnosis.

The Municipal Epidemiology Surveillance Committee is subject to national agreements established in SUIVE-I-2000 to report illnesses, events and risks of local interest, and which must be reported for the entire Municipality of Mexicali. Currently these agreements are placed before the Epidemiology Surveillance Committee which, in turn, places it before the National Committee for consideration, which frequently hinders the expedited implementation of new processes and/or criteria for local surveillance. Priority Programs in the case of deaths are established at a national level. 
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Figure 1.- Functional coordination of the National Health System and its different institutions.
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Figure 2.- Diagram showing the stages for controlling new cases of illnesses and/or deaths. SUIVE-I-2000 is used to report total cases of illnesses, and RMD for deaths.

Appendix 2-7
Tracking of Air-Pollution-related Illnesses in Imperial Valley 

Summarized by Dr. Luis Gonzalez Madrigal

CURRENT SURVEILLANCE SYSTEMS IN IMPERIAL COUNTY 

The U.S. has a decentralized health system, meaning each state implements its own laws on the matter. Therefore, work practices and data collection methods vary from state to state (California and Texas, for example). There are, however, cases in which the Centers for Disease Control and Prevention (CDC) requires mandatory reporting of certain diseases, although each state is allowed to submit the data in their different formats.

As an example, the State of California is the only state that submits HIV/AIDS information to the CDC without personal data, with only a code. The CDC does, however, currently require patients’ personal data to be submitted, and it is in the process of becoming legislated. If the state does not comply, its budget for continuing to work with the program could be affected.

The California Code of Regulations (CCR) encompasses all the laws and regulations of the State of California. Title 17 (rev. 2006) covers Public Health. Title 17 §2500 regulates physician reporting of disease in the state. Health care providers are required to report cases of the diseases listed in Section 2500 to the local health officer for the jurisdiction where the patient resides; all of these are infectious diseases. The local health officer then makes a weekly report to the California Department of Health Services, as per Section 2502.

Healthcare providers manage their own statistical data, which is normally not shared with the state; however, the Health Department is allowed by law to require and review information from these clinics. Kaiser Permanente, a Health Maintenance Organization (HMO) with extensive coverage in California, is a special case. They have a self-contained system for their hospitals and doctors and keep their own disease control, but they do not operate in Imperial County on account of the small patient population.

Most hospital admissions are through Medicare, Medical, or other insurance. Medicare is a federal government-funded insurance program for patients over 65 years of age who are U.S. citizens or residents, in which the patient or the patient’s spouse were employed for at least 10 years in Medicare-covered employment. Medical covers low-income California residents with different family/medical situations. These insurance programs are funded through taxes withheld from employees while they’re part of the labor force. All employees have Medicare, social Security, and other taxes deducted from their wages. 

When a patient goes to an emergency room, his/her personal information and diagnosis is recorded, and it is up to the ER doctor to determine if the patient is treated on an outpatient basis or is admitted to the hospital. Both El Centro Regional Medical Center and Pioneers Memorial Hospital District, record the data electronically. This system serves as patient control in all areas of the hospital. If a patient is hospitalized, nurses’ stations, pharmacy, etc. are all linked together and share the same data, so that anyone with access privileges can access the medical diagnosis and treatment being provided to the patient.

Both El Centro Regional Medical Center (ECRMC) and Pioneers Memorial Healthcare district have reportable disease control, with their respective Infection Control Officers being in charge of inputting the data. Compliance with case reporting by doctors is considered low, due to the fact that many do not know the procedure or that it is mandatory to do so. Since not all doctors report diseases, the Infection Control Officers review patients’ diagnoses, which are electronically stored within the hospital and at the lab. This data is reported to Public Health Services, County of Imperial via web, and are finally sent to the State of California. 

If a patient dies in less than 24 hours, the Coroner is involved, and the body is sent to him for autopsy, unless the doctor indicates that the death was expected. If a patient remains alive for more than 24 hours and is young (death was not expected) the process is referred to Peer Review, where the file is reviewed and analyzed with the corresponding department (Intensive Care, Infectology, etc.), and recommendations are made to the doctor and the hospital. After the patient has died, the doctor issues the paperwork to be picked up by the funeral company, which then sends the Death Certificate to the doctor to be filed out. Immediately following, it is sent to Public Health Services, County of Imperial, who files the original and sends a copy to the State of California for Population Study Analysis.

In Imperial County, the information on each patient that dies is sent to Public Health Services, County of Imperial via the death certificate issued by the doctor at the hospital. The original is sent to the Office of Vital Records attached to the Department of Health to be entered into an electronic program called Automated Vital Statistics System (AVSS), where birth and death certificates are recorded, as well as a growing number of health reports, since AVSS has proven to be very useful for entering all types of surveillance data. The data is then sent to the Department of Health Services in Sacramento.

EXISTING DISEASE REGISTRIES – Imperial County, California

Hospitalization: The Office of Statewide Health Planning and Development (OSHPD) is a California State program that provides demographic data whenever it is available in the data submitted by hospitals in the state of California. It includes diagnostic data (via ICD-9 codes), and reports the 10 most frequent diseases for the year, and the data is added and analyzed together with data from other counties. This program contains a great deal of information, which can be requested for a reasonable price. 

Cancer: Since 1985, cancer has been a reportable disease under Section 103885 of the Health and Safety Code. Confidentiality of the data is established in Section 103875-103885. California Cancer Registry (CCR) is the means for recording surveillance in the state. It concentrates data on California cancer diagnoses, including incidence and mortality. It is one of the largest registries in the world and internationally renowned. The format of this registry allows for geographical, ethnic, and occupational, analyses, as well as others that yield a risk factor index. Its headquarters are in Sacramento.

Mortality: After a person is officially declared dead, which is generally done at a hospital or by a doctor, he/she is transferred to the morgue, where an autopsy may or may not be required. If it is done, then an autopsy report is filed with a forensic examiner’s report, indicating cause, place, and time of death. Once this is done, an official Death Certificate becomes public, and remains on file at the County Vital Statistics Office (or Registrar-Recorder). In California, death certificates are electronically created and recorded through the CA-EDRS system. The CA-EDRS web system allows forensic examiners, funeral home owners, doctors, and hospitals to obtain electronic death certificates for legal purposes 24 hours a day.

Vital Statistics: The State of California Center for Health Statistics (CHS) facilitates the collection, validation, statistical analysis, and distribution of health data in support of the mission of the California Department of Health Services, along with other local government agencies and other clients. CHS is also responsible for providing technical support and vital statistic data to designated users (government, academia, researchers, the general public, etc.). Its Office of Health Information and Research (OHIR) provides data on both morbidity (for selected infectious diseases) and mortality, including fetal and infant deaths, along with population demographics. Data are presented in a variety of statistical formats, as well as at different geographic levels and for multiple time periods. CHS’s Office of Vital Records (OVR) maintains the registration system in a uniform, comprehensive and continuous fashion.

SURVEILLANCE of the DISEASES of INTEREST

On the U.S. side of the border, federal, state, and local health departments were surveyed to determine which diseases were mandated by law or regulation to be reported to governmental institutions. None of the diseases of interest are reportable at either the federal, state, or local level in the United States. The exceptions to this are 1) mortality, tracked for several of the diseases at the county, state, and federal level and 2) statistics for hospitalization due to asthma which are gathered for California counties.
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Figure 1. Health Surveillance System in Imperial County, California


Figure 2. Epidemiology Organization in Imperial County, California
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OTHER RESOURCES AND INFORMATION 

· California Department of Health Services, Environmental Health Investigations Branch. “California County Asthma Hospitalization Chart Book”, 2003.

http://www.ehib.org/cma/papers/Hosp_Cht_Book_2003.pdf#search='California%20County%20Asthma%20Hospitalization%20Chart%20Book' 
This booklet gives age-adjusted asthma hospitalization rates in California between 1998 and 2000, by ethnicity for all ages, children, length of stay and cost, and geography. Imperial County had the highest rate for Non-Hispanic White and Hispanic children.
· Strategies for Establishing an Environmental Health Surveillance System in California: A Report of the California SB 702 Expert Working Group; California Policy Research Center, 2004. 

http://www.catracking.com/resources/ewg/sb702report/EHSSrpt.pdf
In October 2001, Senate Bill 702 (Escutia) was passed which made California the first state to declare its intent to establish an Environmental Health Tracking Network for chronic diseases and environmental exposures. The report describes the need for environmental health tracking in California, including the diseases, environmental hazards, and exposures that should be tracked in California; community information needs; and ethical, legal, and policy issues.

· Border Asthma and Allergies Study (BASTA), Imperial County

http://www.ehib.org/cma/projects/Basta.SD2b.pdf
The California Department of Health Services conducted a school-based asthma survey in 13- and 14-year-old children in Imperial County during 2004; the final report is pending.
· English, Paul B., Julie Von Behren, Martha Harnly, and Raymond R. Neutra. “Childhood asthma along the United States/Mexico border: hospitalizations and air quality in two California counties,” Pan American Journal of Public Health 3, no. 6 (June 1998): 392-399. 

This study used baseline data to analyze trends in childhood asthma hospitalizations and the prevalence of ozone and particulate matter from 1983-1994 in San Diego and Imperial Counties. It found that high rates of childhood hospitalizations in Imperial County may be partially related to high levels of poverty and worsening air conditions in the air basin. 

· Instituto Nacional de Salud Pública: Centro de Investigación en Salud Poblacional. “Prevalencia de asma y enfermedades alérgicas en niños escolares en la región fronteriza Mexicali-Calexico.” 

http://siid.insp.mx/www/proyecto_detalle.asp?id=264-6279

This study attempts to determine the prevalence of asthma, rhinitis, and eczema in elementary school children in Calexico and Mexicali and to determine the principal factors that put children at risk for these diseases. The subjects are between the ages of six and seven and thirteen and fourteen. The project report is pending. 

· Meng, Ying-Ying; Susan H. Babey; Elizabeth Malcolm; E. Richard Brown; Neetu Chawla; UCLA Center for Health Policy Research. “Asthma in California: Findings from the 2001 California Health Interview Survey” , November 2003. 

http://www.healthpolicy.ucla.edu/pubs/publication.asp?pubID=83 

The Center examined the prevalence of asthma symptoms in counties throughout California. The data was analyzed using the responses from the California Health Interview Survey that was administered in 2001. This survey is administered every two years in the state of California to assess health conditions across the state.

· Center for Health Statistics, Office of Health Information and Research. Death Data Tables: Cause of Death, 2003.

http://www.dhs.ca.gov/hisp/chs/OHIR/tables/death/causes.htm

Various mortality statistics are available, including information at the county level and for different sex, age, and race/ethnicity groups. 
· Jew-Lochman, Sally. Chronic Lower Respiratory Disease Deaths California 2000-2003. California Department of Health Services, Center for Health Statistics ,October 2005.

http://www.dhs.ca.gov/hisp/chs/OHIR/reports/leadingcause/clrd2000_2003.pdf
Jew-Lochman analyzes death statistics for CLRD, presenting data at the county level as well as for various groupings to sex, age, and race/ethnicity.

· Pan American Health Organization (PAHO), Basic Indicators 2003.
http://www.fep.paho.org/english/env/indicators.htm

The PAHO website presents several reports detailing proposals for environmental health indicators along the border, including one specific to the California/Baja California region. 

Appendix 2-9: Pertinent Diseases

The diseases of interest are those produced or exacerbated by air pollution. They have been identified by consultation with air toxicology and epidemiology experts at the State of California Office of Environmental Health Hazard Assessment. The table below indicates how the diseases are grouped and/or tracked in California and Mexico. In California, diseases are still primarily referenced by the coding system from the 9th edition of the International Classification of Diseases, whereas Mexico uses the 10th edition.

	Diseases of Interest
	International Classification of Diseases (ICD-9)
	Closest Equivalent Disease(s) Tracked in Mexico
	Clasificación Internacional de Enfermedades 
(CIE – 10)

	Acute Respiratory Infections (ARI)
	460-466
	Infecciones Respiratorias Agudas
	J00-J01, J02.8-J02.9, J03.8-J06, J20, J21

	Asthma
	493
	Asma y estado asmático
	J45, J46

	Bronchitis
	490
	Neumonías y Bronconeumonías
	J12-J18, excepto J18.2

	Pneumonia
	480-487
	
	

	Chronic Lower Respiratory Disease*
	490-496
	Enfermedades crónicas de las vías respiratorias inferiores, excepto asma (no se reporta)
	J40-J44, J47

	Malignant neoplasm of trachea, bronchus, and lung


	162 


	Tumor Maligno del Tráquea, Bronquio y Pulmón (no se reporta)
	C33, C34

	Ischemic Heart Disease and Cerebrovascular Disease
	410-414 and

430-438


	1) Enf. Isquémicas del Corazón 

2) Enfermedades Cerebrovasculares 
	I20-I25

I60-I69


Chronic Illnesses 


Pulmonary function 


Maximum exhalation volume per second 


Maximum exhalation volume 








SUIVE and RMD





SUIVE and RMD





SUIVE and RMD





SUIVE and RMD





Medium clinics of IMSS, ISSSTE, ISSSTECALI


Social Security System Hospitals








IseSalud: Health Centers, and General Hospital








HEALTH SERVICES OFFICE


�











SEDENA





Municipal Health Services





Admitted with diagnosis and fill out Daily Emergency Care Sheet.





General Practitioner


(Primary Care consult)





Special consult required? Secondary Care Consult?











Fill out Daily Outpatient Consult Sheet and fill out Secondary Care referral format.





No








Fill out Daily Outpatient Consult Sheet and make new appointment.





Counter-referrral





Hospitalization required?





    Death ?





Yes





No








Fill out discharge sheet and death certificate. Coded and captured in Automated Hospital Discharge System (IseSalud)





Fill out discharge sheet. Coded and captured in Automated Hospital Discharge System (IseSalud)





No





Yes





Yes





No





Yes





Fill out Daily Outpatient Spec. Consult Sheet and Secondary Care Evaluation. Emergency Room?





Data Capture


Program








Discharge





Emergency Room





Infection Control Officer





Internet �Data Capture Program





Public Health Services, Imperial Co.





State of California





Laboratory





Discharge





Death





Patient





CDC





CA-EDRS  





Hospitalization








Public Health Department Director





Community Health Division


Manager








Epidemiology








Immunization





Health Promotion








TB








HIV





Supervisor


Paula Kriner





EDWIDS


Early Warning Infectious Disease Surveillance





Communicable


Disease


Investigator








BIDS





Epi Analyst


HIV Surveillance








� A “New Case” is understood to be any illness diagnosed for the first time by the doctor attending the patient. This means that, if the patient returns for another consult with the same illness and is seen by a different doctor, this second doctor can also report it as a new case in the absence of a system to detect it automatically.
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