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	Project Summary
Describe in concise terms, the hypothesis, objectives, and the relevant background of the project. Also describe concisely the experimental design and research methods for achieving the objectives. This description will serve as a succinct and precise and accurate description of the proposed research is required. This summary must be understandable and interpretable when removed from the main application. 


	Principal Investigator(s): Dr. Md. Sirajul Islam


	Research Protocol Title: Ecosystem Nutrient Addition and the Epidemiology and Evolution of Cholera in Bangladesh.     

	Total Budget US$: 121,000                    Beginning Date : October 1, 2008                  Ending Date: July 31, 2009

	Our overall goals of this study are to 1) determine whether there is sufficient evidence of an association between water physiochemical variables of five ponds, and cholera incidence and farming practices of the associated communities in Matlab, Bangladesh to support a more extensive study and, 2) to develop the technical infrastructure necessary to expand upon the present investigation. In this study we will select domestic-use ponds based on criteria established to provide variability or consistency in certain features of interest and characterize the surrounding community through survey tools and in-person observations. We will then collect and analyze water samples from these ponds on a15-day schedule. Water samples will be analyzed for nitrate and phosphate concentrations, phytoplankton density, Vibrio cholerae presence and genomic diversity and algal species composition. Ponds will be selected from the region within the embankment and samples will be collected for ten months during the aus and boro cropping seasons, beginning in October 2008 until July 2009. Incidence of cholera in communities using the selected ponds for domestic purposes will be monitored through community surveillance using a diarrheal disease and hygiene survey tool and rectal swab cultures. Agricultural activities including fertilizer application and irrigation will be assessed using a farm-use survey administered every fifteen days. Associations between the water physiochemical variables, cholera incidence and farming practices will be assessed by observing trends over the ten months of the study and a GIS database will be used to evaluate spatial correlations between nutrient sources and water chemistry and cholera cases. The findings of this study will indicate whether there is merit in the hypothesis that the use of fertilizers by farmers in fields near ponds also used for domestic purposes increases the nutrient levels in these ponds and that the increased nutrients drive algal blooms and subsequent V. cholerae blooms. 
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Description of the Research Project
Hypothesis to be Tested:
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Concisely list in order, the hypothesis to be tested and the Specific Aims of the proposed study. Provide the scientific basis of the hypothesis, critically examining the observations leading to the formulation of the hypothesis.


The hypothesis is that the fertilizer run off from the agricultural field enhances the growth of phytoplankton in the nearby aquatic ecosystems. As phytoplankton is the reservoir of V. cholerae, the growth of phytoplankton also increases the growth of V. cholerae. Due to growth of V. cholerae in the aqutic environment, the water becomes heavily contaminated. When the surrounding population use this contaminated water for various household purposes, they contract cholera. 
Specific Aims:
Describe the specific aims of the proposed study. State the specific parameters, biological functions/ rates/ processes that will be assessed by specific methods.


1) To find out the effect of human agricultural activities on the seasonal change of nutrient concentration in ponds and its effect on algal density, species composition and presence of V. cholerae.
2) To determine whether any difference exist in relation to nutrient levels, algal density and presence of V. cholerae between ponds directly connected with irrigation water from fields and compared with those ponds which are not directly connected with the irrigation water from the fields. 
3) To develop infrastructure for a larger study. The present study is limited in sample size and therefore the significance of results. If associations between variables of interest are found, a follow-up study with a larger sample size could evaluate correlations between these variables. The purpose of this study will also be to identify difficulties in the proposed methods and to evaluate whether the frequency of data collection is insufficient or excessive. This pilot study will also allow for survey tools to be tested and refined.
4) Determine if decisions to limit study to non-monsoon period and to the region inside the embankment are reasonable or bias results. 
Background of the Project including Preliminary Observations 



Describe the relevant background of the proposed study. Discuss the previous related works on the subject by citing specific references. Describe logically how the present hypothesis is supported by the relevant background observations including any preliminary results that may be available. Critically analyze available knowledge in the field of the proposed study and discuss the questions and gaps in the knowledge that need to be fulfilled to achieve the proposed goals. Provide scientific validity of the hypothesis on the basis of background information. If there is no sufficient information on the subject, indicate the need to develop new knowledge. Also include the significance and rationale of the proposed work by specifically discussing how these accomplishments will bring benefit to human health in relation to biomedical, social, and environmental perspectives.


A. Cholera in Bangladesh: Cholera, the disease caused by the bacterium, Vibrio cholerae, first arose in South Asia millennia ago and the delta region formed by the confluence of the three great rivers of the Indian subcontinent, the Ganges, Meghna and Brahmaputra, is still epicenter of all cholera pandemics. (1) In Bangladesh, situated at the mouth of this delta, cholera is endemic, but disease incidence has been observed to follow an annual pattern of two marked outbreaks. These occur in the months of October and November, following the monsoon rains, and in March, April and May, during the hot, dry season preceding the monsoon rains. Once every 50 years on average, local outbreaks spread around the world. 

B. Algal-Vibrio cholerae ecology: An abundance of research has demonstrated that V. cholerae is natural member of estuarine and coastal marine ecosystems. (3,8,10) While the bacterium can exist in free state, during part of its lifecycle it associates with a variety of hosts. One of these hosts is blue-green algae. Experiments in the laboratory have shown that V. cholerae is able to invade algal cells and live commensally with the algae for indefinite periods of time. (4) The V. cholerae is able to feed on the algal photosynthate while likely benefiting the algae by preserving the anoxic environment necessary for the production of nitrogen. Given this relationship, we postulate that an increase in environmental algae encourages the increased proliferation of V. cholerae, especially when the algae begin to die and release mucin, a sugar readily consumed by V. cholerae. Thus algal density may be a driver of V. cholerae amplification.

C. Vibrio cholerae evolution

The algal-driven proliferation of V. cholerae in the aquatic environment may also impact the genomic evolution of V. cholerae. In addition to algae, V. cholerae is also a commensal of copepods, small aquatic crustaceans. Copepod exoskeletons are composed of the polysaccharide chitin, which the V. cholerae can digest to simple sugars and use as a nutrient source. (5) Chitin also makes V. cholerae competent for genetic transformation, facilitating gene transfer between vibrios and creating the potential for new phenotypic expression including pathogenic virulence. (6,7).

Algae are a primary food of copepods as well as of V. cholerae, explaining why algal blooms precede copepod blooms in the Bay of Bengal. The density of algal blooms can be seen to be a strong influence on not only copepod and V. cholerae abundance, but also the rate of the transfer of genetic information.

D. Fertilizer use and algal growth.

If the hypothesis that algal density regulates V. cholerae abundance and evolution is correct, the observation that cholera outbreaks occur during two consistent seasonal intervals suggests that other environmental factors regulate the algal blooms. Episodic algal blooms in other estuary systems have been linked to the runoff of excess fertilizer from agricultural activities. (2, 9)  The Green Revolution, which came to Bangladesh in 1970s, was based on the concept of increased use of commercial fertilizers to boost crop growth in conjunction with the adoption of high yielding crop varieties. Fertilizer use in Bangladesh has continued to rise. In Matlab, farmers use, on average, 225 to 250 kg of urea per hectare of land during the boro season. Irrigation of fields is necessary during the dry boro season and many paddy fields are contiguous with ponds used for domestic purposes, allowing for the direct influx of runoff water into pond systems. Aquaculture is a nearly universal practice in Matlab as well and farmers will add urea directly to ponds for the purpose of stimulating algal growth for the fish to consume. The impact of these fertilizer-use practices on water physio-chemistry has not been widely studied in Matlab and the extent of eutrophication is not known nor the impacts it may have on the ecology of V. cholerae.

E. Significance

Global food crises are not merely a matter of speculation of coming calamity, they are a reality, and in the insecurity of a volatile grain market, changing climate and unalleviated poverty, the use of fertilizers around the world will increase as individuals strive to do what they can to secure food and livelihood for their families. In Bangladesh, farmers are beginning to look to hybrid rice, which, while producing a 40 percent greater yield also requires 12 to 15 percent more fertilizer. Throughout South Asia, fertilizer is highly subsidized and consequently greatly over-applied by farmers who must be highly risk-adverse for their survival. The impacts of this over-application are not understood, especially with respect to potential connections with infectious diseases such as cholera. As food crises and the need for long-term production solutions intensify in the coming years, it will be important to understand how choices about fertilizer use may affect both ecosystem and human health.

Research Design and Methods


Describe in detail the methods and procedures that will be used to accomplish the objectives and specific aims of the project. Discuss the alternative methods that are available and justify the use of the method proposed in the study. Justify the scientific validity of the methodological approach (biomedical, social, or environmental) as an investigation tool to achieve the specific aims. Discuss the limitations and difficulties of the proposed procedures and sufficiently justify the use of them. Discuss the ethical issues related to biomedical and social research for employing special procedures, such as invasive procedures in sick children, use of isotopes or any other hazardous materials, or social questionnaires relating to individual privacy. Point out safety procedures to be observed for protection of individuals during any situations or materials that may be injurious to human health. The methodology section should be sufficiently descriptive to allow the reviewers to make valid and unambiguous assessment of the project.  

Study site

Matlab is a rural thana (a political sub-district) 53 km south of the capital city of Dhaka. The total population in an area of 184 km2 is 208,000 people, all living in 142 villages. Matlab is the field research area for the International Center for Diarrheal Disease Research, Bangladesh (ICDDR,B) and the organization has been operating in the region since 1963. ICDDR,B maintains a health and demographic census of the study area and supports a field hospital providing free services to all Matlab residents. The study area is also the site of considerable NGO activities. 

Study Design

A. Pond selection criteria:

Using Quickbird satellite imagery of the Matlab thana to view pond and road locations, and the ICDDR,B GIS database to view bari clusters and regions with previous cases of cholera, we identified potential villages for site selection within the embankment. We then visited each village and visited many ponds in each. Based on interviews with the inhabitants of the nearest bari and by direct observation, each pond was evaluated and selected or rejected based on the following criteria:

1) The pond has water in it all year. 

2) The pond is located near households and used by those households for bathing or washing or drinking.

3) The pond is used for aquaculture purposes. 

4) Fertilizer-use is common in surrounding fields and there is potential for a connection between runoff from fields and pond. 

5) The pond is accessible (it should be possible to visit all ponds in one day).

The ponds varied in their proximity to nearby fields and in the way by which pond water was or was not connected to irrigation water. One pond is not directly connected to the adjacent paddy field, but separated by a three-foot wide, one to two-foot high bank. Two ponds are contiguous with the adjacent paddy fields, so irrigation water and pond water are interchangeable. The fourth has a human-controlled pipe connecting the adjacent paddy field with the pond and fifth was not connected to, nor adjacent to any paddy field. This last was selected as a control. The other criteria were consistent between all five selected ponds.


Identification information was collected from the nearest bari to each selected pond. These numbers were used to obtain the coordinates for each of the selected ponds from the ICDDR,B GIS system. 

B. Water sample collection:

Water samples will be collected every fifteen days from each of the selected five ponds. Multiple samples will be taken from each pond, each time at different depths and from different locations within the pond. Collection will begin in October of 2008 and continue through July of 2009.  

Samples will be analyzed for the following: 

1) Nitrate concentrations 

2) Phosphate concentrations

3) Phytoplankton density – chlorophyll a concentrations will be determined spectrophotometrically. 

4) Abundance of V. cholerae – determined through a culture-independent PCR process using primers based on V. cholerae 16SRNA sequence and specific gene sequences coding for cholera toxin protein subunits.
5) Genomic diversity of V. cholerae – each water sample will be cultured for V. cholerae. DNA from each isolate will be extracted and analyzed by comparative genome hybridization using an oligonucleotide glass-spotted microarray containing representations of each of the ~4,000 genes that compose the V. cholerae genome. Bioinformatic methods will be used to compare the gene content of each isolate and their phylogenetic relatedness.
6) Algal species composition.  

Samples will be frozen and sent to Dr. Schoolnik’s lab at Stanford University for analysis of V. cholerae abundance and genomic diversity. 

Separate water samples will be returned to ICDDR,B in Dhaka and analysis of phytoplankton density, algal species composition and nitrate, ammonium and phosphate concentrations will be done in lab facilities there.

C. Site characterization survey:

Before the initiation of the collection of water samples and community surveillance, a thorough characterization of each site will be completed. This will involve identifying the total population using the pond for domestic purposes and whether the use of the water differs from household to household. It may involve a socio-economic assessment of each household, but will at least determine the employment of the head of each household and how many people work in the fields and which fields they own or lease. Though rice is the dominant crop surrounding each pond, the cultivation of any other crops will be noted at this time. 
Surveys monitoring agricultural activity will be administered to the male head of the household by the field worker every fifteen days at the same time that water samples are collected.

D. Nutrient addition to ecosystems:
Every fifteen days, in conjunction with water sample collection, a survey will be administered to heads of households of the baris surrounding the selected ponds. The purpose of this survey will be to obtain information about fertilizer application practices including types and quantities of fertilizer used and timing of fertilizer application and timing of irrigation. 

E. Cholera incidence: 

Free medical care is provided to every individual in Matlab at the ICDDRB hospital or sub-centers. However, the hospital is particularly far away (including a trip by ferry) from households within the embankment. A GIS map of cholera cases confirmed by culture in the Matlab hospital indicated that those living closer to the hospital were more likely to go there for care than people father away. For milder cases, it is especially unlikely that individuals living inside the embankment would make the long journey to the Hospital. At the Matlab hospital, culture tests are not done for every diarrheal case, but rather a subset of these. To accurately assess the incidence of cholera episodes in the baris of interest in this study, it is therefore necessary to carry out community surveillance which includes inquiring about incidences of diarrheal disease on a regular basis and following up positive answers with a rectal swab for culture.

Health-status and water-use surveys will be administered twice a week by community health workers who will visit each home of each bari associated with one of the selected ponds. If an individual has had diarrhea since the previous visit, the community health worker will take a rectal swab, which will be transported to the hospital laboratory where it will be cultured for V. cholerae. Survey data and test results will be entered into the web database on a weekly basis.

A community health worker will visit each bari in the study twice a week to ask about recent episodes of diarrhea. Following a positive response, the community health worker will take the rectal swab and complete a survey with the head female of the household about recent hygiene and water-use practices.  
F. GIS analysis:

GIS data from ICDDRB for the selected ponds and baris will be used to create a database at Stanford linked with the Quickbird satellite image. As they are collected, water sample data and cholera incidence data will be incorporated into the database through respective pond and bari ID numbers. Using the purchased Quickbird image of Matlab, a map will be made of the selected study region to allow graphic representation of cholera incidence and all possible risk factors, including quantity of nitrogen application, aquaculture activities, access to improved water and sanitation sources.

G. Satellite images:

Multispectral, very high-resolution (2 m) satellite images covering the study area within the Matlab thana will be purchased once or twice a month during the period of water sample collection. An algorithm for evaluating chlorophyll density will be developed for these images, calibrated with algal density measurements collected by the ICDDR,B group. The satellite images will provide a view of overall eutrophic activity or absence in the Matlab thana over the period of interest. 


The images may also be used to track changes in rice crop color to determine whether rice plants are receiving too much or too little nitrogen.
Sample Size Calculation and Outcome Variable(s)


A total of 100 (5 ponds x 2 times/month x 10 months) water samples and 100 phytoplankton samples will be collected during the study period from the environment. Rectal swabs will be collected from the neighbouring households who use the water from the selected ponds on the basis of the positive response for diarrhoea within the last 3 days. A total of 4000 (100/week x 4 week x 10 months) rectal swabs will be collected during the study period. The present study is limited in sample size and therefore the significance of results. The main outcome variables are the effect of fertilizer use in the field to enhance the growth of algae in the ponds which helps to multiply V. cholerae and have an ultimate impact on cholera incidence in the community. If associations between variables of interest are found, a follow-up study with a larger sample size could evaluate correlations between these variables.
Facilities Available

Describe the availability of physical facilities at the place where the study will be carried out. For clinical and laboratory-based studies, indicate the provision of hospital and other types of patient’s care facilities and adequate laboratory support. Point out the laboratory facilities and major equipment that will be required for the study. For field studies, describe the field area including its size, population, and means of communications.  


The sampling sites will be selected at Matlab, a field study area of ICDDR, B located 70 km southeast of Dhaka in a low lying deltaic region.  All the cholera patients from the sampling sites will be reported to the hospital for treatment.  We will be able to know the time of cholera epidemic from the hospital records.  

All the environmental samples will be processed in the Environmental Microbiology Laboratory in Dhaka.  All the techniques required for testing the environmental samples are already in place in this laboratory with adequate manpower and expertise.  All the equipments are also available in this laboratory.

Data Safety Monitoring Plan (DSMP): Not Applicable.

All clinical investigations (biomedical and behavioural intervention research protocols) should include the Data and Safety Monitoring Plan (DSMP) to provide the overall framework for the research protocol’s data and safety monitoring. It is not necessary that the DSMP covers all possible aspects of each elements. When designing an appropriate DSMP, the following should be kept in mind.

a) All investigations require monitoring;

b) The benefits of the investigation should outweigh the risks;

c) The monitoring plan should commensurate with risk; and

d) Monitoring should be with the size and complexity of the investigation.

Safety monitoring is defined as any process during clinical trails that involves the review of accumulated outcome data for groups of patients to determine if any treatment procedure practised should be altered or not.


Data Analysis


Describe plans for data analysis. Indicate whether data will be analyzed by the investigators themselves or by other professionals. Specify what statistical software packages will be used and if the study is blinded, when the code will be opened. For clinical trials, indicate if interim data analysis will be required to monitor further progress of the study. 

Data collected between October 2008 and July 2009 (including water nutrient levels, algal density, chlorophyll density from satellite images, V. cholerae abundance and cholera incidence) will be statistically evaluated for association between variables of interest using regression analysis. Appropriate time lags will be incorporated into the statistical models based on review of the relevant literature.

Spatial data (cholera prevalence, location of ponds, agricultural activity, water use) will be analyzed using GIS software programs and satellite images of the Matlab thana. 
Ethical Assurance for Protection of Human Rights


Describe in the space provided the justifications for conducting this research in human subjects. If the study needs observations on sick individuals, provide sufficient reasons for using them. Indicate how subject’s rights are protected and if there is any benefit or risk to each subject of the study.


Our proposed study’s hypothesis is mainly to find out the impact of fertilizer on growth of V. cholerae and its ultimate impact on incidence of cholera. However as we might need to collect stool samples/rectal swab, we also need to conduct this research using human subject. Our study will undergo formal human subjects board review at both the Stanford University, USA as well as ICDDR,B.  Additionally, all human subjects will be asked to give their informed consent at the beginning of the study.  The consent procedure will take place just prior to the beginning of the baseline interview.  The interviewer will review the content of the consent form and ask for the subject’s written consent. Specifically, all individuals will be informed of the identity of the survey enumerator; the nature of the survey; their right not to participate in the survey and their right to refuse to answer any and all questions in the survey; the confidentiality of the data; and whom to contact if they have any questions about the survey or the project.  Data collection activities and research goals will also be described.  After these conditions are described and written consent is obtained, the individuals will be invited to participate in the survey.
There are minimal risks from the questionnaire administered to respondents, given the generally non-sensitive nature of the survey questions and given that we will maintain the confidentiality of the respondents. The patient may feel a little discomfort for few seconds when rectal swab need to be collected due to unavailability of stool.
Use of Animals


Describe in the space provided the type and species of animals that will be used in the study. Justify with reasons the use of particular animal species in the experiment and the compliance of the animal ethical guidelines for conducting the proposed procedures.


No animal will be used in this study.
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Dissemination and Use of Findings


Describe explicitly the plans for disseminating the accomplished results. Describe what type of publication is anticipated: working papers, internal (institutional) publication, international publications, international conferences and agencies, workshops etc. Mention if the project is linked to the Government of the People’s Republic of Bangladesh through a training programme.


Upon completion of the project, we will produce working papers as well as formal publications to be submitted to academic journals in the fields of both agriculture as well as environmental microbiology in order to maximize the dissemination of our study’s findings. 

Collaborative Arrangements

Describe briefly if this study involves any scientific, administrative, fiscal, or programmatic arrangements with other national or international organizations or individuals. Indicate the nature and extent of collaboration and include a letter of agreement between the applicant or his/her organization and the collaborating organization. 

As the project is funded, a collaborative agreement will be developed between ICDDR,B and Stanford University. In addition to electronic networking between project personnel, there will be additional mechanisms to share data and coordinate research efforts. Of particular note, Scientists from ICDDR,B will visit Stanford University, USA. Similarly Scientists from Stanford University will also visit ICDDR,B.
Biography of the Investigators 

Give biographical data in the following table for key personnel including the Principal Investigator. Use a photocopy of this page for each investigator.

(Note: Biography of the external Investigators may, however, be submitted in the format as convenient to them)

1    Name: Dr. Md. Sirajul Islam
2    Present Position: Environmental Microbiologist and Head
Ph.D. in Environmental Diseases Transmission from the London School of  Hygiene and Tropical Medicine, UK
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       (last degree and diploma & training

        relevant to the present research proposal)

4.0 List of ongoing research protocols  

       (start and end dates; and percentage of time)

4.1. As Principal Investigator
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	End date
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	31/12/2009
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4.3.   As Co-Investigator  
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5   Publications 
	Types of publications
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	a. Original scientific papers in peer-review journals                               
	82
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6    Five recent publications including publications relevant to the present research protocol

1) M. S. Islam, I. K. Jahid, M. M. Rahman, M. Z. Rahman, M. S. Islam, M. S. Kabir, David A. Sack and G. K. Schoolnik. (2007). Biofilm acts as a microenvironment for plankton associated Vibrio cholerae in the aquatic environment of Bangladesh. Microbiology and Immunology. 51(4): 369-379.

2) Islam M. S., A. Brooks, M. S. Kabir, I. K. Jahid, M. S. Islam, D. Goswami, G. B. Nair, C. Larson, W. Yukiko and S. Luby. 2007. Faecal contamination of drinking water sources of Dhaka city during 2004 flood in Bangladesh and use of disinfectants for water treatment. Journal of Applied Microbiology. 103: 80-87.
3) Islam, M.S., M M. Goldar, M. G. Morshed, M.N.H. Khan, H.B.M. Bakht and D.A. Sack (2006). Chemotaxis between Vibrio cholerae O1 and a blue green alga, Anabaena sp. Epidemiology and Infection. 134: 645-648.

4) Luby S.P, S. K., Gupta, M. A. Sheikh, R. Johnston and M. S. Islam. (2008). Tubewell water quality and predictors of contamination in three flood-prone areas in Bangladesh. Journal of Applied Microbiology. (In press). 

5) Emch, M., C. Feldacker, M. S. Islam and M. Ali. (2008). Seasonality of cholera from 1974 to 2005: a review of global patterns. International Journal of Health Geographics. 7: 31(Published online. doi: 10.1186/1476-072X-7-31).

Biography of the Investigators
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4.  List of ongoing research protocols  

(start and end dates; and percentage of time)

4.4.   As Principal Investigator

	Protocol Number
	Starting date
	End date
	Percentage of time

	RP # 2005- 015

Cholera across scales: oceanic links to climate and local estuarine influences
	May 2005
	April 2007
	25 %

	RP #  2005-008
Familial Aggregation of Vibrio Cholerae
	April 2005
	September 2005
	5 %

	RP# 2005-021

Evaluating the Efficacy of Sari Filtration for Cholera Prevention
	In process of ERC approval
	15%

	RP # 2003-023  

Arsenic in Tube well water and health consequences phase-2 continuing Activities 2003-2006: understanding the dynamics of arsenic exposure, arsenic related diseases and the shift to arsenic free drinking water
	July 2003
	June 2006
	10%

	RP # 2005-017

Chemoprevention of arsenic induced skin cancer
	01/07/2005
	30/06/2010
	8%

	RP# 2007-025

Arsenic in child respiratory health
	01/05/2007
	30/04/2011
	34%


4.5. As Co-Principal Investigator

	Protocol Number
	Starting date
	End date
	Percentage of time

	RP # 2004-018
Randomized, double-blind controlled community trail to compare the efficacy of a short course (5 day) and the 10 day course of 20mg/day of elemental Zinc in the management of acute diarrhaea in young children
	September 2004
	February 2006
	12%

	RP # 2000-038
Epidemiology of bronchial asthma among children in rural Bangladesh at Matlab.
	December 2004
	November 2005
	5%

	RP # 2004-011
Epidemiology and ecology of V. cholerae in Bangladesh.  
	April 2004
	February 2008
	--

	RP # 2004-050

A phase II, randomized, placebo controlled study of the immunologenicity, safety and reactogenicity of an orally administered human rotavirus vaccine in healthy infants in Bangladesh.  
	November 2004
	March 2006
	15%


4.6.   Co - Investigator  


	Protocol Number
	Starting date
	Ending date
	Percentage of time

	RP # 2002-018
Epidemiology of Hepatitis E virus infections in rural Bangladesh at Matlab,
	July 2002
	March 2006
	5%
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ACADEMIC QUALIFICATIONS

Institution                                      Year                         Degree              Field of studies

Department of Food                      2002- 2005                 Ph. D                 Microbiology  

Microbiology, University 

of Tokushima, Japan 

Department of Microbiology        1994- 1995                 M. Sc                 Microbiology

University of Dhaka, Bangladesh

Department of Microbiology        1991- 1994                 B. Sc                  Microbiology

University of Dhaka, Bangladesh
EMPLOYMENT HISTORY

I. Visiting Scientist of University of Maryland at Baltimore, Maryland, USA from June 1999 - February 2000.

II. Visiting Scientist of University of Maryland Biotechnology Institute, Maryland, USA, from January 2002 - April 2002.

III. Japanese Government Scholar during October, 2002 to September, 2005 to pursue Ph.D in the University of Tokushima, Japan.

LIST OF SCIENTIFIC PUBLICATIONS
1) Mahmud, Z. H., Neogi, S. B., Kassu, Huong, B. H. T., Jahid, I. K., Islam, M. S. and Ota, F. (2008). Occurrence, seasonality and genetic diversity of Vibrio vulnificus in coastal seaweeds and water along the Kii Channel, Japan. FEMS Microbiol Ecol 64 (2008) 209-218.

2) Mahmud, Z. H., Neogi, S. B., Kassu, Wada, T., Islam, M. S., Nair, G. B. and Ota, F. Seaweeds as a reservoir for diverse Vibrio parahaemolyticus populations in Japan. International Journal of Food Microbiology, 2007; 118(1): 92-96.
3) Mahmud, Z. H., Kassu, A., Mohammad, A., Yamato, M., Bhuiyan, N. A., Nair, G. B. and Ota, F. Isolation and Molecular characterization of toxigenic Vibrio parahaemolyticus from the Kii Channel, Japan. Microbiol. Research 161 (2006) 25-37.
4) Ota, F., Ota, M., Mahmud, Z. H., Mohammad, A., Yamato, M., Kassu, A., Kato, Y., Tomotake, H., Batoni, G. and Campa, M. Serological Diversity Demonstrable by a Set of Monoclonal Antibodies to Eight Serotypes of the Mutans Streptococci. Caries Res 2006; 40: 6-14.

5) Kassu, A., Yabutani, T., Mahmud, Z. H., Mohammad, A., Nguyen, N., Huong, B. T. M.,  Hailemariam, G., Diro, E., Ayele, B., Wondmikun, Y., Motonaka, J. and Ota, F. Alterations in serum levels of trace elements in tuberculosis and HIV infections. European Journal of Clinical Nutrition (2005), 1-7.

6) Islam, M. S., Rahman, M. Z., Khan, S. I., Mahmud, Z. H., Ramamurthy, T., Nair, G. B., Sack R. B. and Sack, D. A. Organization of the CTX prophage in environmental isolates of Vibrio mimicus. Microbiol Immunol., 2005; 49(8): 779-84.

7) Islam, M. S., Talukder, K. A., Khan, N. H., Mahmud, Z. H., Rahman, M. Z., Nair, G. B., Siddique, A. K. M., Yunus, M., Sack, D. A., Sack, R. B., Huq, A. and Colwell, R. R. Variation of Toxigenic Vibrio cholerae O1 in the Aquatic Environment of Bangladesh and Its Correlation with the Clinical Strains. Microbiol. Immunol., 2004; 48(10): 773-777.

8) Islam, M. S., Tasmin, R., Khan, S. I., Bakht, H. B. M., Mahmud, Z. H., Rahman, M. Z., Bhuiyan, N. A., Nishibuchi, M., Nair, G. B., Sack, R. B., Huq, A., Colwell, R. R. and Sack, D. A. Pandemic strains of O3:K6 Vibrio parahaemolyticus in the aquatic environment of Bangladesh. Can. J. Microbiol, 2004; 50(10): 827-834.

9) Ali, A., Mahmud, Z. H., Morris, J. G., Sozhamannan, S. and Johnson, J. A. Sequence analysis of TnphoA insertion sites in Vibrio cholerae mutants defective in rugose polysaccharide production. Infect. Immun., 2000; 68: 6857-6864.

10) Mahmud, Z. H., Kabir, M. S., Rashid, M. H. and Ahsan. C. R. Assessment of Bacteriological Quality of Processed Fish in Different Fish Processing Industries in Khulna, Bangladesh. Bangladesh J. Microbiol., 1999; 16(2): 163-169.
PROFESSIONAL RESEARCH EXPERIENCES

(1) Have worked in a project as a co-investigator entitled “Establishment of minimum safe distance between groundwater based water point and pit latrine at different hydro-geological conditions.”
(2) Have worked in a project of the Environmental Microbiology Laboratory, ICDDR,B supported  by National institute of Health (NIH), USA  entitled “ Ecology and epidemiology of Vibrio cholerae in Bangladesh”. I was involved in that project for microbiological analysis of various water, phytoplankton , zooplankton and sediment samples to detect Vibrio cholerae O1 and O139 using conventional culture and molecular techniques. 
(3) Presently involved in a self sustaining project entitled “Microbiological and chemical analysis of water, fish and other foods”. I work with the microbiological analysis of water as well as fish and other foods to detect total coliform (both membrane and MPN methods), faecal coliform (both membrane and MPN methods), total bacterial count, isolation of Vibrio cholerae, Salmonella spp, Pseusdomonas spp, Staphylococccus aureus, Clostridium perfringens, coliphage etc. 
	Kevin Robert Arrigo

Department of Geophysics

Stanford University

Stanford, CA  94305-2215

Tel. (650) 723-3599

Fax (650) 725-7344

E-mail: arrigo@pangea.stanford.edu
	


a. Professional Preparation:
B.S.
Biology (honors), 1983, University of Michigan

Ph.D.
Biology, 1992, University of Southern California

b. Appointments:

2004-present
Associate Professor, Stanford University, Department of Geophysics

1999-2004 
Assistant Professor, Stanford University, Department of Geophysics 

1995-1999
Oceanographer, NASA/Goddard Space Flight Center

1993-1999 
Adjunct Assistant Prof., Horn Point Environmental Lab, Univ. Maryland 

1994-1995
Assistant Research Prof., Dept. of Meteorology, University of Maryland

1992-1994 Resident Research Assistant, NASA/Goddard Space Flight Center

1984-1985
Fisheries Biologist, State of Michigan, Dept. of Natural Resources 

C(i).  FIVE PUBLICATIONS MOST RELEVANT TO THE PROPOSED RESEARCH:

Beman, M., K. R. Arrigo, and P. A. Matson. 2005. Agricultural runoff fuels large phytoplankton blooms in vulnerable areas of the ocean. Nature. 434, 211-214.

Arrigo, K. R. Marine microorganisms and global nutrient cycles. 2005. Nature 437, 349-355.

Arrigo, K. R. and G. L. van Dijken. 2004. Annual changes in sea ice, chlorophyll a, and primary production in the Ross Sea, Antarctica. Deep-Sea Res. II. 51, 117-138.

Arrigo, K. R. and G. L. van Dijken. 2004. Annual cycles of sea ice and phytoplankton near Cape Bathurst, southeastern Beaufort Sea, Canadian Arctic. Geophysical Research Letters, Vol. 31, No. 8, L08304, 10.1029/2003GL018978

Arrigo, K. R. and G. L. van Dijken. 2003. Phytoplankton dynamics within 37 Antarctic coastal polynyas. Journal of Geophysical Research. Vol. 108, No. C8, 3271, 10.1029/2002JC001739.

C(ii).  FIVE OTHER SIGNIFICANT PUBLICATIONS:

DiTullio, G. R., J. Grebmeier, K. R. Arrigo, M. P. Lizotte, D. H. Robinson, A. Leventer, J. Barry, M. VanWoert, and R. B. Dunbar. 2000. Rapid and early export of Phaeocystis antarctica blooms in the Ross Sea, Antarctica. Nature. 404: 595-598.

Arrigo, K. R., D. H. Robinson, D. L. Worthen, R. B. Dunbar, G. R. DiTullio, M. VanWoert, and M. P. Lizotte. 1999. Phytoplankton community structure and the drawdown of nutrients and CO2 in the Southern Ocean.  Science 283: 365-367.

Arrigo, K. R., M. P. Lizotte, D. L. Worthen, P. Dixon, and G. Dieckmann. 1997. Primary production in Antarctic sea ice. Science 276: 394-397.

Arrigo, K. R. and C. R. McClain. 1994. Spring phytoplankton production in the western Ross Sea. Science 266: 261-263.

Sullivan, C. W., K. R. Arrigo, C.R. McClain, J.C. Comiso, J. Firestone. 1993. Distributions of phytoplankton blooms in the Southern Ocean. Science 262: 1832-1837.

d. Synergistic Activities

IMBER/SOLAS Working Group for Carbon Research, 2005-present

Chair, Gordon Research Conference on Polar Marine Science, 2005-2007

Member:  SeaWiFS Science Team, ADEOS/OCTS Science Team, SeaWiFS Bio-Optical Working Group, SeaWiFS-MODIS Primary Productivity Working Group.

Board of Governors, Alternate, Joint Oceanographic Institutions, 2004-present

Director, Graduate Program in Earth, Energy, and Environmental Sciences (EEES), School of Earth Sciences, 2005-present

E(i). COLLABORATORS IN THE LAST 48 MONTHS:
A. Accornero (U. Naples), D. Ainley (H. T. Harvey), M. N. Aita (JAMSTEK), D. Antoine (Villefranche), R. Armstrong (Stoneybrook), I. Asanuma, N. Asgharbeygi (Stanford), O. Aumont (CNES-CARS-IRD-UPS), W. Balch (Bigelow), R. Barber (Duke), K. J. Barton (Landcare Research), S. Bay (Stanford), M. Behrenfeld (Oregon State), M. Beman (Stanford), D. Bhaya (Carnegie, Stanford), R. Bidigare (U. Hawaii), J. Bishop (LBNL), A. Buffen (Colgate), J. Campbell (U. New Hampshire), M.-E. Carr (JPL), H. Dierssen (Uconn), G. DiTullio (College Of Charleston), R. Dunbar (Stanford), J. Dunne (Princeton), W. Esaias (NASA Goddard), P. Falkowski (Rutgers), M. Fahnestock (U. New Hampshire), M. Friedrichs (ODU), W. R. Fraser, (Montana State) A. Genin (Interuniversity Eilat), D. George, (Stanford) O. B. Gentili (Villefranche), A. Grossman (Carnegie, Stanford), O. Holm-Hansen (Scripps), N. Hoepffner (JRC Ispra), J. Ishizaka (NIRE), R. Iverson (FSU), S. Jacobs (Lamont), T. Kameda (SFU), A. Kato (Nat. Met. Inst. Japan), D. Kiefer (USC), P. Langley (Stanford), C. LeQuére (CNES-CARS-IRD-UPS), A. R. Leventer (Colgate), M. P. Lizotte (UW-Oshkosh), S. Lohrenz (U. S. Miss.), D. Lubin (Scripps), M. Lutz (Hayward), T. Markus (NASA GSFC), J. Marra (Lamont), A. Martini, P. Matson (Stanford), S. Monismith (Stanford), K. Moore (UC Irvine), A. Morel (Villefranche), E. Morrow (Scrippps), D. Mucciarone (Stanford), R. W. Murray (Boston U.), A. Paytan (Stanford), D. Robinson (SFSU), J. Ryan (MBARI), M. Scardi, M. Schmeltz, J. Shrager (Carnegie, Stanford), T. Smyth, G. Spezie, D. Thomas (U. Bangor, Wales), K. Turpie (NASA GSFC), G. van Dijken (Stanford), M. Van Woert (NSF), K. Waters (U Hawaii), Y. Yamanaka (JAMSTEK), C. Yentsch (Bigelow), J. Yoder (URI), E. Zambianchi

E(ii). Graduate and Postdoctoral Advisors

Cornelius W. Sullivan, James N. Kremer, Charles R. McClain 

E(iii).  Thesis Advisor and Postgraduate-Scholar Sponsor
Alessandro Tagliabue, Rochelle Labiosa, Tasha Reddy, Sudeshna Pabi, Lindsey Kropuenske, Ben Saenz, Molly Palmer, Viola Toniolo, Stuart Borrett, Anne-Carlijn Alderkamp, Gry Mine Berg, Matthew Mills, Dale Robinson


	Walter Phillip Falcon

Co-Director, Center for Environmental Science and Policy

Professor, Department of Economics

Encina Hall, Room E404

616 Serra Street

Stanford, California  94305-6055

Phone: 1-650-725-1496        

Fax: 1-650-725-1992 

E-mail:  wpfalcon@leland.Stanford.edu

	


Academic History


Iowa State University, 1954-58; B.S., Agricultural Economics, 1958



Harvard University, 1958-60; A.M., Economics, 1960

Harvard University, 1960-62; Ph.D., Economics, 1962

Professional Experience

Stanford University:



Farnsworth Professor of International Agricultural Policy, 1972 – 2001 (Active 



Emeritus, 2000 – Present) 

Co-Director, Center for Environmental Science and Policy, 1998 - Present

Professor, Department of Economics, 1972- Present

Director and Professor, Institute for International Studies, 1991- 1998

Director and Professor, Food Research Institute, 1972-91

Senior Associate Dean, School of Humanities and Sciences , 1985-91

Harvard University:

Instructor, Department of Economics, 1962-63

Assistant Professor, Department of Economics, 1963-66

Director of Research, Development Advisory Service (now HIID), 1966-70

Deputy Director, Development Advisory Service (now HIID), 1970-72




Other:

Member, Board for International Food and Agricultural Development (BIFAD/AID), 1995 – Present
Chairman, Board of Trustees, International Maize and Wheat Improvement Center (CIMMYT), 1995 - Present

Chairman, Board of Trustees, International Rice Research Institute (IRRI), 1988-94

Chairman, Board of Trustees, Agricultural Development Council, 1979-84

Commissioner, U. S. Presidential Commission on World Hunger, 1978-80

Honors and Awards

Decoration, Bintang Jasa Utama (First Star), Medal of Merit, Government of Indonesia, 1992 



Fellow, American Association for the Advancement of Science, 1991



Fellow, American Agricultural Economics Association, 1990



Distinguished Achievement Citation, Iowa State University, 1989



Research Awards, American Agricultural Economics Association, 1971 and 1984

Selected Publications

W.P. Falcon and R. L. Naylor, “Rethinking Food Security for the 21st Century,” American Journal of Agricultural Economics, Volume 87, Number 5, forthcoming.

W.P. Falcon, R.L. Naylor, W.L .Smith, M.B. Burke, and E.B. McCullough, “Using National and Regional El Nino/Southern Oscillation (ENSO) Model to Improve Indonesian Food Security,” Bulletin of Indonesian Economic Studies, Volume 40, Number 3, 2004, pp.357-379.

R.L. Naylor, R. Nelson, W.P. Falcon, R. Goodman et al., “Biotechnology in the Developing World:  A Case for Increased Investments in Orphan Crops,” Food Policy, Volume 24, 2004, pp. 15-44.

W. P. Falcon and C. Fowler, “Carving up the Commons—Emergence of a New International Regime for Germplasm Development and Transfer,” Food Policy, Volume 27, Number 3, June 2002, pp. 223-238.

R.L. Naylor, W.P. Falcon, N. Wada, and D. Rochberg, “Using El Niño-Southern Oscillation Climate Data to Improve Food Policy Planning in Indonesia,” Bulletin of Indonesian Economic Studies, Volume 38, Number 1, April 2002, pp.75-91.

R. L. Naylor, W. P. Falcon, and A. Puente-Gonzalez, “Policy Reforms and Mexican Agriculture: Views from the Yaqui Valley (Sonora)”, Under Review by the International Maize and Wheat Improvement Center, Mexico, pp. 1-40. 

R. L. Naylor, W. P. Falcon and E. Zavaleta, “Variability and Growth in Grain Yields: Does the Record Point to Greater Instability?", Population and Development Review,  Vol. 23, No. 1,  March 1997,  pp. 41-58.  

R. L. Naylor and W. P. Falcon, “Is the Locus of Poverty Changing?”, Food Policy, Vol. 20, No. 6, December, 1995, pp. 501-518. 

W. P. Falcon, Food Policy Analysis, 1975-95:  Reflections by a Practitioner, International Food Policy Research Institute, Lecture Series No. 3, November, 1995, pp. 1-13.

C. P. Timmer, W. P. Falcon, and S. R. Pearson, Food Policy Analysis, Johns Hopkins University Press, 1983, pp. 1- 301.  (Translated into French, Spanish, Portuguese, Chinese, and Vietnamese).

Major Collaborators


R. L. Naylor (Stanford University), D. Battisti (University of Washington), D. Lobello (Lawrence Livermore Laboratory), C. Fowler (Global Crop Diversity Trust) E. Zavaleta (Stanford University), C. P. Timmer (UC, San Diego), S. R.  Pearson (Stanford University), C. H. Gotsch (Stanford University), D. Kennedy (Stanford University), R. Dorfman (Harvard University), S. Afiff (BAPPENAS, Government of Indonesia) W. P. Fuller (Asia Foundation), A. Puente-Gonzalez (INIFAP, Government of Mexico), B. Dapice (Tufts), R. Patten (Harvard), G. Nelson (Illinois), C K. Mann (Harvard)

Former Doctoral Students (Partial Listing)

C. P. Timmer, S. R. Pearson. C. H. Gotsch, R. L. Naylor, J. Minifie, B. Avalos-Sartario, C. K. Mann, S. R. Mink, P. Dorosh, J. Kerr, J. Pender, H. Bouis, F. Wiebe, A. Mason, F. Roche, L Unnevehr, G. Nelson, S. H. Rahman, S. Zahid, D. Umali, T. Tomich, J. Mirinowski, J. Lee, Geoffrey Miller


	Pamela A. Matson                   

Chester Naramore Dean of the School of Earth Sciences

Richard and Rhoda Goldman Professor of Environmental Studies 

Department of Geological and Environmental Sciences 

Mitchell 101

Stanford, California  94305-2210

Phone: 1-650-723-2750        

Fax: 1-650-723-6566 

E-mail:  Pamela.Matson@stanford.edu

	


Professional Preparation





     

     
University of Wisconsin - Eau Claire, Biology, BS 1975

Indiana University, Environmental Science, MSc 1980

Oregon State University, Forest Ecology, PhD 1983



Appointments

2002-present
Chester Naramore Dean, School of Earth Sciences, Stanford University

2000-2002
Co-Director, Center for Environmental Science & Policy, Stanford University

1997-present
Richard and Rhoda Goldman Professor of Environmental Studies, Stanford Univ.

1997-present 
Professor, Geological and Environmental Sciences and Institute for International Studies, Stanford University

1993-1997    
Professor, University of California, Berkeley

1983-1993    
Research Scientist, NASA-Ames Research Center

1983
          
Post-doctoral Fellow, Department of Entomology, North Carolina State University



Publications

Matson, P.A., W.D. McDowell, A. Townsend, and P. Vitousek. 1999. The globalization of nitrogen deposition: ecosystem consequences in tropical environments.  Biogeochemistry 46: 67-83.

Luers, A.L., D.B. Lobell, L.S. Sklar, C.L. Addams, and P.A. Matson. 2003. A method for quantifying vulnerability, applied to the agricultural system of the Yaqui Valley, Mexico.  Global Environmental Change 13: 255-267.

Turner, B.L., P.A. Matson, J.J. McCarthy, R.W. Corell, L. Christensen, N. Eckley, G.K. Hovelsrud, Broda, J.X. Kasperson, R.E. Kasperson, A. Luers, M.L. Martello, S. Mathiesen, R. Naylor, C. Polsky, A. Pulsipher, A. Schiller, H. Selin, and N. Tyler. 2003. Illustrating the coupled human-environment system for vulnerability analysis: Three case studies. Proceedings of the National Academy of Sciences 100(14): 8080-8085.

Beman, J.M., K.R. Arrigo, and P.A. Matson. 2005.  Agricultural runoff fuels large phytoplankton blooms in vulnerable areas of the ocean.  Nature. 10 March 2005, 434:211-214.

Harrison, J.A., P.A. Matson, and S.E. Fendorf. 2005.  Effects of a diel oxygen cycle on nitrogen transformations and greenhouse gas emissions in a eutrophied subtropical stream.  Aquatic Sciences 67: 308-315.

Lobell, D.B., J.I. Ortiz-Monasterio, G.P.Asner, P.A. Matson, R.L. Naylor, and W.P. Falcon. 2005.  Analysis of Wheat Yield and Climatic Trends in Mexico.  Field Crops Research 94: 250-256.

Lohse, K.A. and P.A. Matson. 2005.  Consequences of nitrogen additions for soil processes and solution losses from wet tropical forests.  Ecological Applications 15(5): 1629-1648.

Matson, P., A. Luers, K. Seto, R. Naylor, and I. Ortiz-Monasterio.  2005. People, Land Use and Environment  in the Yaqui Valley, Sonora, Mexico.  Pages 238-264 in Population, Land Use, and Environment, B. Entwisle and P. Stern, eds.  National Research Council, Washington, DC.

Carney, K.M., and P.A. Matson.  2005.  Plant communities, soil microorganisms, and soil carbon cycling: does altering the world belowground matter to ecosystem functioning?  Ecosystems 8(8): 928-940.

Synergistic Activities 






     

1. Founding Chair, National Academies Roundtable on Science and Technology for Sustainability, which includes members from government, industry, non-governmental organizations and academia (2002-present)

2. Founding editor of the Annual Review of Environment and Resources (2002-present)

3. Faculty leader in multi-disciplinary research team working on the science, technology, and policy interactions in the rapidly developing Yaqui Valley region of Mexico (1992-present)

4. Science steering committee member of the International Atmospheric Chemistry Program and of the International Geosphere Biosphere Program (1992-2003)

Collaborators and other Affiliations

Collaborators and Co-editors:
Steven Allison (Stanford University), Ron Amundson (UC Berkeley), Greg Asner (Carnegie Institution), Ken Cassman (U Nebraska), O Chadwick (UC Santa Barbara), F.S. Chapin (U Alaska), William Clark (Harvard University), Steve Gorelick (Stanford University), Sharon Hall (Colorado College), John Harrison (U Rhode Island), Lars Hedin (Princeton University), Roger Kasperson (Stockholm Institute for Environment), Jeff Koseff (Stanford University), Katherine Lohse (UC Berkeley), Amy Luers (Stanford University), James McCarthy (Harvard University), Ester Mecking (not employed), Steve Monismith (Stanford University), Harold Mooney (Stanford University), Ivan Ortiz-Monasterio (CIMMYT, Mx), V. Monastra (UC Santa Barbara), Roz Naylor (Stanford University), Laurie Osher (U Maine), Steve Polasky (U Minnesota), Stephen Porder (Stanford University), Karen Seto (Stanford University), David Tilman (U Minnesota), Bill Turner (Clark University), Peter Vitousek (Stanford University); Co-editors  Steven Carpenter (U Wisconsin), William Clark (Harvard University), Ashok Gadgil (Lawrence Berkeley National Lab), Peter Gleick (Pacific Institute), Don Kennedy (Stanford University), Dan Kammen (UC Berkeley), Diana Liverman (U Arizona), Roz Naylor (Stanford University)
Graduate advisors:

PhD
Richard Waring, Oregon State University

Post-doc
Fred Haines, North Carolina State University
Thesis advisor and postgraduate-scholar sponsor (20):
Graduate Theses Advised: Manuel Lerdau, PhD (State University of New York); Sharon Hall, PhD (Colorado College); Ted Schuur, PhD (Florida State University); Laurie Newman Osher, PhD (U Maine); Kathleen Lohse, PhD (UC Berkeley); John Harrison, PhD (U Rhode Island); Karen Carney, PhD (Smithsonian); Amy Luers, PhD (Union of Concerned Scientists); Caroline Nielsen, PhD (Gettysburg College); Michael Beman, PhD (University of Southern California); Eve Hinckley, PhD (current); Toby Ahrens, PhD (current); Jessica Kelleher, PhD (current).

Postdoctoral Scholars Supervised: Chris Potter (NASA-Ames Research Center), Eric Davidson (Woods Hole Research Center), Jeanne Panek (UC Berkeley), William Riley (Lawrence Berkeley National Lab), Bruce Hungate (Northern Arizona University), Greg Asner (Carnegie Institution of Washington), Barbara Cade-Menum (current)



	Rosamond  Lee  Naylor

Freeman-Spogli Institute for 
International Studies

Woods Institute of the Environment

Encina Hall 418E 

Stanford, California  94305-6055

Phone: 1-650-723-5697        

Fax: 1-650-725-1992 

E-mail:  roz@stanford.edu

	


EDUCATION

     1989
Stanford University, Stanford, California

Ph.D. in Applied Economics.

     1981
London School of Economics, London, England

Master of Science in Economics

     1980
University of Colorado, Boulder, Colorado

Bachelor of Arts in Economics, Magna Cum Laude

Bachelor of Arts in Environmental Science

PROFESSIONAL HONORS AND AWARDS

     1/99
Aldo Leopold Leadership Fellow in Environmental


Science and Public Policy
     6/94
Pew Scholar Award in Conservation and the


Environment

EXPERIENCE
    6/05-present
Julie Wrigley Senior Fellow in Environmental Science and Policy, Freeman-Spogli Institute for International Studies and the Woods Institute of the Environment

    6/05-present                           
Director, Program in Food Security and the Environment, Stanford University

    9/92-present
Director of Studies, Goldman Interschool Honors Program in Environmental Science, Technology, and Policy, Stanford University

SHORT LIST OF SELECTED RECENT PUBLICATIONS

Naylor, R. N., Battisti, D. S., Vimont, D. J., Falcon, W. P., and M. B. Burke, “Assessing risks of climate variability and climate change for Indonesian rice agriculture”,  PNAS vol. 104, no. 19, May 2007.

Galloway, J.,  Burke, M., Bradford, E., Falcon, W., Gaskell, J., McCullough, E., Mooney, H., Naylor, R., Oleson, K., Smil, V., Steinfeld, H., and T. Wassenaar, “International trade in meat: the tip of the pork chop”,  AMBIO (in press), 2007.

Naylor, R. N., “Offshore aquaculture legislation”, Science editorial, vol. 313, September 8 2006. [Letters in response: Science, December 22, 2006]

Naylor, R. “Environmental safeguards for open-ocean aquaculture”, National Academy of Sciences Issues in Science and Technology, Spring 2006.

Goldstein, J. H., Daily, G., C., Friday, J. B., Matson, P. A., Naylor, R. L., and P. M. Vitousek, “Business strategies for conservation on private lands: Koa forestry as a case study”, PNAS, vol. 103, no. 26, 2006.

Luers, A. L., Naylor, R. L., and P. A. Matson, “A case study of land reform and coastal land transformation in Southern Sonora, Mexico”, Land Use Policy, vol. 23, 2006.

Chapin, F.S., Lovecraft, A.L., Zavaleta, E.S., Nelson, J, Robards, M.D., Kofinas, G.P., Trainor, S.F., Peterson, G., Huntington, H.P., and R.L Naylor, “Policy strategies to address sustainability of Alaskan boreal forests in response to a directionally changing climate”, PNAS Sept. 28, 2006.

Naylor, R. and R. Manning, "Unleashing the genius of the genome to feed the developing world", Proceedings of the American Philosophical Society,  vol. 149, no. 4, December  2005.

Naylor, R., Steinfeld, H., Falcon, W., Galloway, J., Smil, V., Bradford, E., Alder, J., and H. Mooney, “Losing the Links Between Livestock and Land”, Science, vol. 310, 2005 (December 9).

Falcon, W.P. and R.L. Naylor, “Rethinking Food Security for the 21st Century”, American Journal of Agricultural Economics, vol. 87, no.5, 2005.

Naylor, R., Hindar, K., Fleming, I., Goldburg, R., Williams, S., Volpe, J., Whoriskey, F., Eagle, J., Kelso, D., and M. Mangel, “Fugitive salmon: Assessing risks from aquaculture escapes”, BioScience, vol. 55, no. 5, May 2005.

Goldburg, R. and R. Naylor, "Future seascapes, fishing, and fish faming", Frontiers in Ecology,  vol. 3 (1), February 2005.

Nelson, R. J., Naylor, R. L., and M. M. Jahn,  “The role of genomics research in improvement of orphan crops”, Crop Science, vol. 44 (November-December), 2004.

Naylor, R. L., Falcon, W. P., Goodman, R. M., Jahn, M. M., Sengooba, T., Tefera, H., and Nelson, R. J., “Biotechnology in the developing world: a case for increased investments in orphan crops”, Food Policy, vol. 29 (1), February 2004.

Tilman, D., Cassman, K., Matson, P., Naylor, R., and S. Polasky, “Agricultural sustainability and intensive production practices”, Nature, vol. 418, August 8 2002.

Kendall Madden

Woods Institute for the Environment

473 Via Ortega

Stanford, California 94305

kmadden@stanford.edu

Education     

Bachelor of Sciences with Honors and Departmental Distinction, 2007 (GPA 3.75)

Masters of Science, Earth Systems, 2008 (GPA 3.95)
Research Experience and Internships
Oct ‘07 - Present
Project Manager, Stanford University: Woods Institute Environmental Ventures Grant
Work directly with five senior faculty at Stanford and ICDDRB, Bangladesh to manage environmental health research study examining linkages between changes in agricultural practices, eutrophication and cholera epidemiology in rural Bangladesh. Job responsibilities include study design, data management and field work.

Jan ‘06- May ‘07      
Goldman Honors Program: Science Technology and the Environment, Stanford University
Conducted research in India and Bangladesh. Wrote honors thesis on the upstream causes of cholera epidemics in Matlab, Bangladesh. Evaluated possible correlation between fertilizer and algal blooms in the Bay of Bengal.

Jun ’05- Aug ‘05          
Research Intern, USAID: Basic Support for Institutionalizing Child Survival (BASICS), D.C.
Compiled an annotated bibliography of literature on community case management of prominent childhood diseases in high-poverty areas. Designed and conducted a survey of field managers of international children’s health programs. Revised an organizational report on community-based growth promotion. 

Jan ’05 – Mar ‘05         
Research Intern: Pan American Health Organization, Washington D.C.
Researched and wrote a report on methodologies for different international organizations developing and measuring indicators of water safety and sanitation. Researched environmental health hazards for children in Latin America and wrote several articles for a book to be published by PAHO.

Jul ’04 – Aug ‘04          
Intern: Office of Border Health and Hispanic Center of Excellence, Texas Tech, El Paso
Worked with rural populations in a community health clinic along the U.S.-Mexico border, recording patient histories, shadowing the physicians and working with community health educators on health awareness projects and environmentally-related health problems.

Mar ’04 – Jun ‘07    
Coordinator: Stanford Hospital Emergency Department Family Resource Center
Directed new student recruitment and served as liaison between students and hospital staff. Counselor to emergency department patients seeking medical insurance advice. Researched and compiled materials on all types of medical and non-medical services available in Santa Clara and San Mateo counties such as health insurance, childcare, legal assistance and reproductive health agencies. 

Awards and Honors (Stanford University)

Jun 2007

Bachelors degree conferred with honors in the Program in Environment, Technology and Policy

Jun 2007

Rhoda Goldman Award: Interdisciplinary Research, Goldman Honors Program

Jun 2007
Miller-Marsden Award: Environmental Research, Earth Systems Program
Budget Justifications

​​
Please provide one page statement justifying the budgeted amount for each major item.  Justify use of human resources, major equipment, and laboratory services.

The PI, Dr. Md. Sirajul Islam will be responsible for overall supervision of this project including environmental microbiology part by his 30% time. The 2 Research Officers will be involved to do the laboratory test of water and stool samples that will be collected for this project. The Field Research Supervisor will look after the field sites as well as water and rectal swab sample collection. The Female Field Worker will collect rectal swab samples from the female patients in the field as well as questionnaire fill up. 
Travel and transport covers local travel to the field site and visits from international study team.

Supplies and materials covers the cost of chemicals, reagents, media, petridish, glassware, stationery materials that will be purchased for doing the laboratory test and sample collection.

Other cost is mainly involved the laboratory test of Vibrio cholerae from water and rectal swab samples, direct fluorescent antibody test, polymerase chain reaction test, and chemical tests of water samples. Other cost is also involved the consultancy of a Thana Agriculture Officer and a Thana Fisheries Officer of Matlab and rent, communication, utilities, repair and maintenance, printing and publication, GIS data collection cost and cholera cases data collection cost. 
Other Support

Describe sources, amount, duration, and grant number of all other research funding currently granted to PI or under consideration. 
	Title, period and amount of fund

	Investigated as

	Funding source

	Preparation of a guideline for point of use water purifying agents according to the sources of water used and commercially available purifying agents. June 2005 to December 2008. US $205,352.
	Principal Investigator
	Ministry of Health, Government of Bangladesh.

	Establishment of minimum safe distance between groundwater based water point and pit latrine at different hydro-geological conditions. March to December 2008. US $ 46, 760.

	Principal Investigator
	Village Education Resource Center (VERC)

	Biofilm structure population of Vibrio cholerae in the Gangetic Delta. July 2004 to June 2007. US $ 162,000
	Principal Investigator
	Ellison Medical Foundation,USA and NSF, USA

	Measuring the impact of total sanitation in Bangladesh. March 2007 to February 2009. US $ 300,000.
	Co-Investigator
	World Bank, Bangladesh

	Evaluation of health impact study of Sanitation, Hygiene Education and Water Supply in Bangladesh. April 2007 to March 2009. US $ 901,273
	Co-Investigator
	UNICEF, Bangladesh

	Ensuring safe water by a sustainable water treatment strategy: A community based climate change adaptation initiative. November 2007 to November 2008. US $ 65,199.
	Principal Investigator
	UNDP



	End-user Preferences for and Use of Point-of-Use Water Treatment Measures in Bangladesh. August 2008 to February 2010. US $ 151,325.
	Co-Principal Investigator
	SIDA


CONSENT FORM

(For the participant aged 18 years and above)

Protocol Number:  2008-058

Protocol Title:   Ecosystem Nutrient Addition and the Epidemiology and Evolution of Cholera in Bangladesh.
Investigator’s name: Dr. Md. Sirajul Islam 

Organization: ICDDR,B 

Purpose of the research:

The main purpose of the study is to find out whether the use of artificial fertilizers (urea, triple super phosphate, potash etc.) in the ponds enhances the growth of algae which ultimately influence the growth of V. cholerae that remain associated with algae and ultimately increases the incidence of cholera in the community. The multiplication of V. cholerae contaminated the pond water and when people use this contaminated pond water for various household purposes, they contracted cholera. The increase of algae in the pond may be correlated with the increae of incidence of cholera in the community.

Why selected?

As you use the water from the ponds for various household purposes, we have selected you as a participant.

What is expected from the patients/respondent?

We are expecting that you would provide us authentic information.

We would ask you some questions related to the use of water from these ponds. We would ask you whether any member of your family is suffering from watery diarrhoea. If he or she had loose motion in the last 3 days, we would collect stool sample if available or a specimen from the patient’s rectum using cotton tipped thin stick on enrolment to the study. We will try to isolate and indentify the causative agent, V. cholerae from the specimen. 

We confirm that the specimen will not be used for any other purpose. 

Risk and benefits:

There is no risk of taking stool samples. If rectal swab is taken a little discomfort feeling for few seconds may occur. 

Privacy, anonymity and confidentiality:

We do hereby affirm that privacy, anonymity and confidentiality of information identifying you/your family members will strictly be maintained. We would keep all information and results of the laboratory tests performed on you/your family members confidential, under lock and key. None other than the investigators of this research; possible study monitor, and any law-enforcing agency in the event of necessity would have an access to the information. The data/samples related to the study may be sent outside the country for analysis (only where applicable); however, any personal identifiable information will be held and processed under secured conditions, with access to limited appropriate staff of that organization.

Future use of information

In case of future use of the information collected from the study, abstracted information and data may be supplied to other researchers, which should not conflict with or violate the maintenance of privacy, anonymity and confidentiality of information identifying participants in any way.

Right not to participate and withdraw

Your participation in the study is voluntary, and you are the sole authority to decide for and against your participation in this study. You would also be able to withdraw your participation any time during the study. Refusal to take part in or withdrawal from the study will involve no penalty or loss of benefits or attention. Even if you do not enroll or withdraw from the study, you/your family members will receive the usual good care for medical condition(s) for which you/your family members will be admitted in the ICDDR,B hospital.

Principle of compensation 

There is no possibility of loss of earning due to the participation of this study. Therefore no compensation is required. 
If you have any question about this research study you may contact Dr. Md. Sirajul Islam at the telephone number 8860523-32 Ext. 2407/2405. If you have questions about your rights and benefits in the study, you may call Mr. M.A. Salam Khan, committee coordination secretariat, ICDDR,B at 9886498.

If you agree to our proposal of enrolling you/your family members in our study, please indicate that by putting your signature or your left thumb impression at the specified space below

 Thank you for your cooperation

_______________________________________

____________________

Signature or left thumb impression of subject



Date

_______________________________________

____________________

Signature or left thumb impression of the witness


Date

_______________________________________

___________________

 Signature of the PI or his/her representative

 

Date

CONSENT FORM

(For the participant aged 11-17 years)

Protocol Number:  2008-058

Protocol Title:   Ecosystem Nutrient Addition and the Epidemiology and Evolution of Cholera in Bangladesh.
Investigator’s name: Dr. Md. Sirajul Islam 

Organization: ICDDR,B 

Purpose of the research:

The main purpose of the study is to find out whether the use of artificial fertilizers (urea, triple super phosphate, potash etc.) in the ponds enhances the growth of algae which ultimately influence the growth of V. cholerae that remain associated with algae and ultimately increases the incidence of cholera in the community. The multiplication of V. cholerae contaminated the pond water and when people use this contaminated pond water for various household purposes, they contracted cholera. The increase of algae in the pond may be correlated with the increae of incidence of cholera in the community.

Why selected?

As you use the water from the ponds for various household purposes, we have selected you as a participant.

What is expected from the patients/respondent?

We are expecting that you would provide us authentic information.

We would ask you some questions related to the use of water from these ponds. We would ask you whether any member of your family is suffering from watery diarrhoea. If he or she had loose motion in the last 3 days, we would collect stool sample if available or a specimen from the patient’s rectum using cotton tipped thin stick on enrolment to the study. We will try to isolate and indentify the causative agent, V. cholerae from the specimen. 

We confirm that the specimen will not be used for any other purpose. 

Risk and benefits:

There is no risk of taking stool samples. If rectal swab is taken a little discomfort feeling for few seconds may occur. 

Privacy, anonymity and confidentiality:

We do hereby affirm that privacy, anonymity and confidentiality of information identifying you/your family members will strictly be maintained. We would keep all information and results of the laboratory tests performed on you/your family members confidential, under lock and key. None other than the investigators of this research; possible study monitor, and any law-enforcing agency in the event of necessity would have an access to the information. The data/samples related to the study may be sent outside the country for analysis (only where applicable); however, any personal identifiable information will be held and processed under secured conditions, with access to limited appropriate staff of that organization.

Future use of information

In case of future use of the information collected from the study, abstracted information and data may be supplied to other researchers, which should not conflict with or violate the maintenance of privacy, anonymity and confidentiality of information identifying participants in any way.

Right not to participate and withdraw

Your participation in the study is voluntary, and you are the sole authority to decide for and against your participation in this study. You would also be able to withdraw your participation any time during the study. Refusal to take part in or withdrawal from the study will involve no penalty or loss of benefits or attention. Even if you do not enroll or withdraw from the study, you/your family members will receive the usual good care for medical condition(s) for which you/your family members will be admitted in the ICDDR,B hospital.

Principle of compensation 

There is no possibility of loss of earning due to the participation of this study. Therefore no compensation is required. 
If you have any question about this research study you may contact Dr. Md. Sirajul Islam at the telephone number 8860523-32 Ext. 2407/2405. If you have questions about your rights and benefits in the study, you may call Mr. M.A. Salam Khan, committee coordination secretariat, ICDDR,B at 9886498.

If you agree to our proposal of enrolling you/your family members in our study, please indicate that by putting your signature or your left thumb impression at the specified space below

 Thank you for your cooperation

_______________________________________

____________________

Signature or left thumb impression of subject



Date

_______________________________________

____________________

Signature or left thumb impression

 


Date

of Guardian

_______________________________________

____________________

Signature or left thumb impression of the witness


Date

_______________________________________

___________________

 Signature of the PI or his/her representative

 

Date

CONSENT FORM

(For the participant aged 0-10 years)

Protocol Number:  2008-058

Protocol Title:   Ecosystem Nutrient Addition and the Epidemiology and Evolution of Cholera in Bangladesh.
Investigator’s name: Dr. Md. Sirajul Islam 

Organization: ICDDR,B 

Purpose of the research:

The main purpose of the study is to find out whether the use of artificial fertilizers (urea, triple super phosphate, potash etc.) in the ponds enhances the growth of algae which ultimately influence the growth of V. cholerae that remain associated with algae and ultimately increases the incidence of cholera in the community. The multiplication of V. cholerae contaminated the pond water and when people use this contaminated pond water for various household purposes, they contracted cholera. The increase of algae in the pond may be correlated with the increae of incidence of cholera in the community.

Why selected?

As the child use the water from the ponds for various household purposes, we have selected the child as a participant.

What is expected from the patients/respondent?

We are expecting that you would provide us authentic information.

We would ask you some questions related to the use of water from these ponds. We would ask you whether any member of your family is suffering from watery diarrhoea. If he or she had loose motion in the last 3 days, we would collect stool sample if available or a specimen from the patient’s rectum using cotton tipped thin stick on enrolment to the study. We will try to isolate and indentify the causative agent, V. cholerae from the specimen. 

We confirm that the specimen will not be used for any other purpose. 

Risk and benefits:

There is no risk of taking stool samples. If rectal swab is taken a little discomfort feeling for few seconds may occur. 

Privacy, anonymity and confidentiality:

We do hereby affirm that privacy, anonymity and confidentiality of information identifying you/your family members will strictly be maintained. We would keep all information and results of the laboratory tests performed on you/your family members confidential, under lock and key. None other than the investigators of this research; possible study monitor, and any law-enforcing agency in the event of necessity would have an access to the information. The data/samples related to the study may be sent outside the country for analysis (only where applicable); however, any personal identifiable information will be held and processed under secured conditions, with access to limited appropriate staff of that organization.

Future use of information

In case of future use of the information collected from the study, abstracted information and data may be supplied to other researchers, which should not conflict with or violate the maintenance of privacy, anonymity and confidentiality of information identifying participants in any way.

Right not to participate and withdraw

The participation of the child in this study is voluntary, and you are the sole authority to decide for and against the child’s participation in this study. You would also be able to withdraw the child’s participation any time during the study. Refusal to take part in or withdrawal from the study will involve no penalty or loss of benefits or attention. Even if the child does not enroll or withdraws from the study, you/your family members will receive the usual good care for medical condition(s) for which you/your family members will be admitted in the ICDDR,B hospital.

Principle of compensation 

There is no possibility of loss of earning due to the participation of this study. Therefore no compensation is required. 
If you have any question about this research study you may contact Dr. Md. Sirajul Islam at the telephone number 8860523-32 Ext. 2407/2405. If you have questions about your rights and benefits in the study, you may call Mr. M.A. Salam Khan, committee coordination secretariat, ICDDR,B at 9886498.

If you agree to our proposal of enrolling the child in our study, please indicate that by putting your signature or your left thumb impression at the specified space below

 Thank you for your cooperation

_______________________________________

____________________

Signature or left thumb impression

 


Date

of guardian of the child

_______________________________________

____________________

Signature or left thumb impression of the witness


Date

_______________________________________

___________________

 Signature of the PI or his/her representative

 

Date

m¤§wZ cÎ
(18 ermi ev Z`y×© eq‡mi AskMÖnYKvixi Rb¨)
Protocol Number: 2008-058
Title: Ecosystem Nutrient Addition and Epidemiology and Evolution of Cholera in Bangladesh

Investigator’s name: Dr. Md. Sirajul Islam

Organization: ICDDR,B

M‡elYvi D‡Ïk¨:

GB M‡elYvi cÖavb D‡Ïk¨ n‡”Q ivmvqwbK mvi (BDwiqv, dm‡dU, cUvk BZ¨vw`) cyKz‡i ˆkev‡ji e„w× NUvq wKbv hv †kl ch©š— wfweªI K‡jix Gi e„w×‡Z Ae`vb iv‡L Ges †kl ch©š— KwgDwbwU‡Z K‡jivi msµgb evovq| wfweªI K‡jix Gi esk we¯—vi cyKz‡ii cvwb `~wlZ K‡i Ges hLb gvbyl GB `~wlZ cyKz‡ii cvwb wewfbœ mvsmvwiK Kv‡R e¨envi K‡i ZLb K‡jivq Avµvš— nq| cyKz‡i ˆkev‡ji e„w× I KwgDwbwU‡Z K‡jivi e„w×i g‡a¨ m¤úK© _vK‡Z cv‡i|

‡Kb Avcbv‡K wbe©vPb K‡iwQ?

Avcwb †h‡nZz wewfbœ mvsmvwiK Kv‡R cyKz‡ii cvwb e¨envi K‡ib ZvB Avgiv Avcbv‡K GKRb AskMÖnYKvix wnmv‡e  wbe©vPb K‡iwQ|

AskMÖnYKvix / DËi cÖ`vbKvixi Kv‡Q cÖZ¨vkv wK?

Avgiv cÖZ¨vkv Kwi †h Avcwb Avgv‡`i cÖK…Z Z_¨ cÖ`vb Ki‡eb|

cyKz‡ii cvwb e¨envi wel‡q Avgiv Avcbv‡K wKQy cÖkœ Kie| Avcbvi cwiev‡ii †KD WvBwiqvq fyM‡Q wK bv Zv wRÁvmv Kie| MZ wZb w`‡b Zvi cvZjv cvqLvbv n‡qwQj wK bv, m¤¢e n‡j Avgiv cvqLvbvi bgybv ev gjØv‡ii g‡ji bgybv msMÖn Kie| gjØv‡ii g‡ji bgybv †_‡K Avgiv K‡jivi Rxevby mbv³ Kivi †Póv Kie|

Avgiv wbðqZv w`w”Q †h GB bgybv Ab¨ †Kvb D‡Ï‡k¨ e¨envi Kiv n‡ebv|

SuywK Ges jvf:

cvqLvbvi bgybv msMÖ‡n †Kvb SuywK †bB| hw` gjØvi †_‡K g‡ji bgybv msMÖn Kiv nq Zvn‡j K‡qK g~ûZ© GKUz A¯^w¯’ jvM‡Z cv‡i|

†MvcbxqZv:

Avgiv GB g‡g© wbðqZv w`w”Q †h Avcbvi ev Avcbvi cwiev‡ii m`m¨‡`i †hme Z_¨ †bqv n‡e Zv AZ¨š— mZK©Zvi ms‡M msi¶Y Kiv n‡e| Avcbvi ev Avcbvi cwiev‡ii m`m¨‡`i Gme Z_¨ Ges M‡elYvi djvdj Zvjve× K‡i msi¶Y Kiv n‡e| GB M‡elYvi M‡elYvKvix, m¤¢ve¨ M‡elYv ch©‡e¶K Ges cÖ‡qvR‡b AvBbcÖ‡qvMKvix ms¯’vi †jvK e¨ZxZ Avi †KD Gme Z_¨ Rvb‡Z cvi‡e bv| GB M‡elYvi WvUv ev bgybv we‡k­l‡Yi Rb¨ we‡`‡k cvVv‡bv n‡Z cv‡i (ïaygvÎ †hLv‡b cÖ‡hvR¨); hv‡nvK, †Kvb e¨w³MZ cwiwPwZi Z_¨ wbivc`fv‡e ivLv I e¨envi Kiv n‡e ïaygvÎ ms¯’vi wKQy mxwgZ I h_vh_ gvby‡li Avq‡Z¡ †i‡L|

fwel¨‡Z  Z‡_¨i e¨envi:

GB M‡elYvq cÖvß Z_¨, Z‡_¨i mvims‡¶c ev WvUv hw` fwel¨‡Z Ab¨ M‡elK‡K mieivn Kiv nq Zv ‡Kvbfv‡eB †Mvcbxq msi¶‡Yi cwicš’x ev wei“‡× n‡ebv|

AskMÖnY bv Kiv ev cÖZ¨vnvi Kivi AwaKvi

GB M‡elYvq Avcbvi AskMÖnY †¯^”Qvg~jK Ges GB M‡elYvq Avcbvi AskMÖnY bv Kivi wm×vš— GKvš—B Avcbvi| GB M‡elYv PjvKv‡j †h †Kvb mgq Avcbvi AskMÖnY cÖZ¨vnvi K‡i wb‡Z cv‡ib| GB M‡elYv †_‡K cÖZ¨vnvi ev Ask wb‡Z A¯^xK…wZi Rb¨ †Kvb Rwigvbv A_ev m~‡hv‡Mi †Kvb NvUwZ n‡ebv| GgbwK Avcwb hw` GB M‡elYvq ZvwjKvf~³ bv nb ev cÖZ¨vnvi K‡i †bb Zv‡ZI Avcbvi ev Avcbvi cwiev‡ii m`m¨‡`i AvBwmwWwWAvi,we nvmcvZv‡j fwZ© n‡j cÖ‡qvRbxq me ai‡bi ¯^v¯’¨ †mev cv‡eb|

¶wZc~iY bxwZgvjv

GB M‡elYvq AskMÖn‡bi Kvi‡b Avcbvi DcvR©‡bi †Kvb ¶wZi m¤¢vebv †bB| ZvB ¶wZc~i‡Yi †Kvb cÖ‡qvRb †bB|

GB M‡elYv m¤ú‡K© Avcbvi †Kvb cÖkœ _vK‡j, Avcwb Wt †gvt wmivRyj Bmjvg, †Uwj‡dvb bs 8860523-32 ewa©Z 2407/2405 Gi mv‡_ †hvMv‡hvM Ki‡Z cv‡ib| GB M‡elYvq AskMÖn‡bi Rb¨ Avcbvi AwaKvi I cÖvwß m¤ú‡K© †Kvb cÖkœ _vK‡j, Avcwb wgt Gg G mvjvg Lvb, M‡elYv mgš^q mwPevjq, AvBwmwWwWAvi,we 9886498 G †dvb Ki‡Z cv‡ib|

hw` Avcwb Avgv‡`i M‡elYvq Avcbvi ev Avcbvi cwiev‡ii m`m¨‡`i ZvwjKvf~³ Kiv‡Z ivwR _v‡Kb Zvn‡j AbyM‡n K‡i bx‡Pi wbw`©ó RvqMvq Avcbvi `¯—LZ ev evg e„×v½ywji Qvc w`b|

Avcbvi mn‡hvMxZvi Rb¨ ab¨ev`|

____________________________________

_______________
 AskMÖnYKvixi `¯—LZ ev evg e„×v½ywji Qvc




ZvwiL
____________________________________

_______________
 mv¶xi `¯—LZ ev evg e„×v½ywji Qvc





ZvwiL
____________________________________

_______________
 wcAvB ev Zvi cÖwZwbwai `¯—LZ





ZvwiL
m¤§wZ cÎ
(11-17 ermi eq‡mi AskMÖnYKvixi Rb¨)
Protocol Number: 2008-058
Title: Ecosystem Nutrient Addition and Epidemiology and Evolution of Cholera in Bangladesh

Investigator’s name: Dr. Md. Sirajul Islam

Organization: ICDDR,B

M‡elYvi D‡Ïk¨:

GB M‡elYvi cÖavb D‡Ïk¨ n‡”Q ivmvqwbK mvi (BDwiqv, dm‡dU, cUvk BZ¨vw`) cyKz‡i ˆkev‡ji e„w× NUvq wKbv hv †kl ch©š— wfweªI K‡jix Gi e„w×‡Z Ae`vb iv‡L Ges †kl ch©š— KwgDwbwU‡Z K‡jivi msµgb evovq| wfweªI K‡jix Gi esk we¯—vi cyKz‡ii cvwb `~wlZ K‡i Ges hLb gvbyl GB `~wlZ cyKz‡ii cvwb wewfbœ mvsmvwiK Kv‡R e¨envi K‡i ZLb K‡jivq Avµvš— nq| cyKz‡i ˆkev‡ji e„w× I KwgDwbwU‡Z K‡jivi e„w×i g‡a¨ m¤úK© _vK‡Z cv‡i|

‡Kb Avcbv‡K wbe©vPb K‡iwQ?

Avcwb †h‡nZz wewfbœ mvsmvwiK Kv‡R cyKz‡ii cvwb e¨envi K‡ib ZvB Avgiv Avcbv‡K GKRb AskMÖnYKvix wnmv‡e  wbe©vPb K‡iwQ|

AskMÖnYKvix / DËi cÖ`vbKvixi Kv‡Q cÖZ¨vkv wK?

Avgiv cÖZ¨vkv Kwi †h Avcwb Avgv‡`i cÖK…Z Z_¨ cÖ`vb Ki‡eb|

cyKz‡ii cvwb e¨envi wel‡q Avgiv Avcbv‡K wKQy cÖkœ Kie| Avcbvi cwiev‡ii †KD WvBwiqvq fyM‡Q wK bv Zv wRÁvmv Kie| MZ wZb w`‡b Zvi cvZjv cvqLvbv n‡qwQj wK bv, m¤¢e n‡j Avgiv cvqLvbvi bgybv ev gjØv‡ii g‡ji bgybv msMÖn Kie| gjØv‡ii g‡ji bgybv †_‡K Avgiv K‡jivi Rxevby mbv³ Kivi †Póv Kie|

Avgiv wbðqZv w`w”Q †h GB bgybv Ab¨ †Kvb D‡Ï‡k¨ e¨envi Kiv n‡ebv|

SuywK Ges jvf:

cvqLvbvi bgybv msMÖ‡n †Kvb SuywK †bB| hw` gjØvi †_‡K g‡ji bgybv msMÖn Kiv nq Zvn‡j K‡qK g~ûZ© GKUz A¯^w¯’ jvM‡Z cv‡i|

†MvcbxqZv:

Avgiv GB g‡g© wbðqZv w`w”Q †h Avcbvi ev Avcbvi cwiev‡ii m`m¨‡`i †hme Z_¨ †bqv n‡e Zv AZ¨š— mZK©Zvi ms‡M msi¶Y Kiv n‡e| Avcbvi ev Avcbvi cwiev‡ii m`m¨‡`i Gme Z_¨ Ges M‡elYvi djvdj Zvjve× K‡i msi¶Y Kiv n‡e| GB M‡elYvi M‡elYvKvix, m¤¢ve¨ M‡elYv ch©‡e¶K Ges cÖ‡qvR‡b AvBbcÖ‡qvMKvix ms¯’vi †jvK e¨ZxZ Avi †KD Gme Z_¨ Rvb‡Z cvi‡e bv| GB M‡elYvi WvUv ev bgybv we‡k­l‡Yi Rb¨ we‡`‡k cvVv‡bv n‡Z cv‡i (ïaygvÎ †hLv‡b cÖ‡hvR¨); hv‡nvK, †Kvb e¨w³MZ cwiwPwZi Z_¨ wbivc`fv‡e ivLv I e¨envi Kiv n‡e ïaygvÎ ms¯’vi wKQy mxwgZ I h_vh_ gvby‡li Avq‡Z¡ †i‡L|

fwel¨‡Z  Z‡_¨i e¨envi:

GB M‡elYvq cÖvß Z_¨, Z‡_¨i mvims‡¶c ev WvUv hw` fwel¨‡Z Ab¨ M‡elK‡K mieivn Kiv nq Zv ‡Kvbfv‡eB †Mvcbxq msi¶‡Yi cwicš’x ev wei“‡× n‡ebv|

AskMÖnY bv Kiv ev cÖZ¨vnvi Kivi AwaKvi

GB M‡elYvq Avcbvi AskMÖnY †¯^”Qvg~jK Ges GB M‡elYvq Avcbvi AskMÖnY bv Kivi wm×vš— GKvš—B Avcbvi| GB M‡elYv PjvKv‡j †h †Kvb mgq Avcbvi AskMÖnY cÖZ¨vnvi K‡i wb‡Z cv‡ib| GB M‡elYv †_‡K cÖZ¨vnvi ev Ask wb‡Z A¯^xK…wZi Rb¨ †Kvb Rwigvbv A_ev m~‡hv‡Mi †Kvb NvUwZ n‡ebv| GgbwK Avcwb hw` GB M‡elYvq ZvwjKvf~³ bv nb ev cÖZ¨vnvi K‡i †bb Zv‡ZI Avcbvi ev Avcbvi cwiev‡ii m`m¨‡`i AvBwmwWwWAvi,we nvmcvZv‡j fwZ© n‡j cÖ‡qvRbxq me ai‡bi ¯^v¯’¨ †mev cv‡eb|

¶wZc~iY bxwZgvjv

GB M‡elYvq AskMÖn‡bi Kvi‡b Avcbvi DcvR©‡bi †Kvb ¶wZi m¤¢vebv †bB| ZvB ¶wZc~i‡Yi †Kvb cÖ‡qvRb †bB|

GB M‡elYv m¤ú‡K© Avcbvi †Kvb cÖkœ _vK‡j, Avcwb Wt †gvt wmivRyj Bmjvg, †Uwj‡dvb bs 8860523-32 ewa©Z 2407/2405 Gi mv‡_ †hvMv‡hvM Ki‡Z cv‡ib| GB M‡elYvq AskMÖn‡bi Rb¨ Avcbvi AwaKvi I cÖvwß m¤ú‡K© †Kvb cÖkœ _vK‡j, Avcwb wgt Gg G mvjvg Lvb, M‡elYv mgš^q mwPevjq, AvBwmwWwWAvi,we 9886498 G †dvb Ki‡Z cv‡ib|

hw` Avcwb Avgv‡`i M‡elYvq Avcbvi ev Avcbvi cwiev‡ii m`m¨‡`i ZvwjKvf~³ Kiv‡Z ivwR _v‡Kb Zvn‡j AbyM‡n K‡i bx‡Pi wbw`©ó RvqMvq Avcbvi `¯—LZ ev evg e„×v½ywji Qvc w`b|

Avcbvi mn‡hvMxZvi Rb¨ ab¨ev`|

____________________________________

_______________
 AskMÖnYKvixi `¯—LZ ev evg e„×v½ywji Qvc




ZvwiL
____________________________________

_______________
 Awffve‡Ki `¯—LZ ev evg e„×v½ywji Qvc




ZvwiL
____________________________________

_______________
 mv¶xi `¯—LZ ev evg e„×v½ywji Qvc





ZvwiL
____________________________________

_______________
 wcAvB ev Zvi cÖwZwbwai `¯—LZ





ZvwiL
m¤§wZ cÎ
(0-10 ermi eq‡mi AskMÖnYKvixi Rb¨)
Protocol Number: 2008-058
Title: Ecosystem Nutrient Addition and Epidemiology and Evolution of Cholera in Bangladesh

Investigator’s name: Dr. Md. Sirajul Islam

Organization: ICDDR,B

M‡elYvi D‡Ïk¨:

GB M‡elYvi cÖavb D‡Ïk¨ n‡”Q ivmvqwbK mvi (BDwiqv, dm‡dU, cUvk BZ¨vw`) cyKz‡i ˆkev‡ji e„w× NUvq wKbv hv †kl ch©š— wfweªI K‡jix Gi e„w×‡Z Ae`vb iv‡L Ges †kl ch©š— KwgDwbwU‡Z K‡jivi msµgb evovq| wfweªI K‡jix Gi esk we¯—vi cyKz‡ii cvwb `~wlZ K‡i Ges hLb gvbyl GB `~wlZ cyKz‡ii cvwb wewfbœ mvsmvwiK Kv‡R e¨envi K‡i ZLb K‡jivq Avµvš— nq| cyKz‡i ˆkev‡ji e„w× I KwgDwbwU‡Z K‡jivi e„w×i g‡a¨ m¤úK© _vK‡Z cv‡i|

‡Kb wbe©vPb K‡iwQ?

†h‡nZz GB ev”Pv wewfbœ mvsmvwiK Kv‡R cyKz‡ii cvwb e¨envi K‡i ZvB Avgiv GB ev”Pv‡K GKRb AskMÖnYKvix wnmv‡e  wbe©vPb K‡iwQ|

AskMÖnYKvix / DËi cÖ`vbKvixi Kv‡Q cÖZ¨vkv wK?

Avgiv cÖZ¨vkv Kwi †h Avcwb Avgv‡`i cÖK…Z Z_¨ cÖ`vb Ki‡eb|

cyKz‡ii cvwb e¨envi wel‡q Avgiv Avcbv‡K wKQy cÖkœ Kie| Avcbvi cwiev‡ii †KD WvBwiqvq fyM‡Q wK bv Zv wRÁvmv Kie| MZ wZb w`‡b Zvi cvZjv cvqLvbv n‡qwQj wK bv, m¤¢e n‡j Avgiv cvqLvbvi bgybv ev gjØv‡ii g‡ji bgybv msMÖn Kie| gjØv‡ii g‡ji bgybv †_‡K Avgiv K‡jivi Rxevby mbv³ Kivi †Póv Kie|

Avgiv wbðqZv w`w”Q †h GB bgybv Ab¨ †Kvb D‡Ï‡k¨ e¨envi Kiv n‡ebv|

SuywK Ges jvf:

cvqLvbvi bgybv msMÖ‡n †Kvb SuywK †bB| hw` gjØvi †_‡K g‡ji bgybv msMÖn Kiv nq Zvn‡j K‡qK g~ûZ© GKUz A¯^w¯’ jvM‡Z cv‡i|

†MvcbxqZv:

Avgiv GB g‡g© wbðqZv w`w”Q †h Avcbvi ev Avcbvi cwiev‡ii m`m¨‡`i †hme Z_¨ †bqv n‡e Zv AZ¨š— mZK©Zvi ms‡M msi¶Y Kiv n‡e| Avcbvi ev Avcbvi cwiev‡ii m`m¨‡`i Gme Z_¨ Ges M‡elYvi djvdj Zvjve× K‡i msi¶Y Kiv n‡e| GB M‡elYvi M‡elYvKvix, m¤¢ve¨ M‡elYv ch©‡e¶K Ges cÖ‡qvR‡b AvBbcÖ‡qvMKvix ms¯’vi †jvK e¨ZxZ Avi †KD Gme Z_¨ Rvb‡Z cvi‡e bv| GB M‡elYvi WvUv ev bgybv we‡k­l‡Yi Rb¨ we‡`‡k cvVv‡bv n‡Z cv‡i (ïaygvÎ †hLv‡b cÖ‡hvR¨); hv‡nvK, †Kvb e¨w³MZ cwiwPwZi Z_¨ wbivc`fv‡e ivLv I e¨envi Kiv n‡e ïaygvÎ ms¯’vi wKQy mxwgZ I h_vh_ gvby‡li Avq‡Z¡ †i‡L|

fwel¨‡Z  Z‡_¨i e¨envi:

GB M‡elYvq cÖvß Z_¨, Z‡_¨i mvims‡¶c ev WvUv hw` fwel¨‡Z Ab¨ M‡elK‡K mieivn Kiv nq Zv ‡Kvbfv‡eB †Mvcbxq msi¶‡Yi cwicš’x ev wei“‡× n‡ebv|

AskMÖnY bv Kiv ev cÖZ¨vnvi Kivi AwaKvi

GB M‡elYvq GB ev”Pvi AskMÖnY †¯^”Qvg~jK Ges GB M‡elYvq GB ev”Pvi AskMÖnY bv Kivi wm×vš— GKvš—B Avcbvi| GB M‡elYv PjvKv‡j †h †Kvb mgq GB ev”Pvi AskMÖnY cÖZ¨vnvi K‡i wb‡Z cv‡ib| GB M‡elYv †_‡K cÖZ¨vnvi ev Ask wb‡Z A¯^xK…wZi Rb¨ †Kvb Rwigvbv A_ev m~‡hv‡Mi †Kvb NvUwZ n‡ebv| GgbwK Avcwb hw` GB M‡elYvq GB ev”Pv‡K ZvwjKvf~³ bv Kivb ev cÖZ¨vnvi K‡i †bb Zv‡ZI Avcbvi ev Avcbvi cwiev‡ii m`m¨‡`i AvBwmwWwWAvi,we nvmcvZv‡j fwZ© n‡j cÖ‡qvRbxq me ai‡bi ¯^v¯’¨ †mev cv‡eb|

¶wZc~iY bxwZgvjv

GB M‡elYvq AskMÖn‡bi Kvi‡b Avcbvi DcvR©‡bi †Kvb ¶wZi m¤¢vebv †bB| ZvB ¶wZc~i‡Yi †Kvb cÖ‡qvRb †bB|

GB M‡elYv m¤ú‡K© Avcbvi †Kvb cÖkœ _vK‡j, Avcwb Wt †gvt wmivRyj Bmjvg, †Uwj‡dvb bs 8860523-32 ewa©Z 2407/2405 Gi mv‡_ †hvMv‡hvM Ki‡Z cv‡ib| GB M‡elYvq AskMÖn‡bi Rb¨ Avcbvi AwaKvi I cÖvwß m¤ú‡K© †Kvb cÖkœ _vK‡j, Avcwb wgt Gg G mvjvg Lvb, M‡elYv mgš^q mwPevjq, AvBwmwWwWAvi,we 9886498 G †dvb Ki‡Z cv‡ib|

hw` Avcwb Avgv‡`i M‡elYvq GB ev”Pv‡K ZvwjKvf~³ Kiv‡Z ivwR _v‡Kb Zvn‡j AbyM‡n K‡i bx‡Pi wbw`©ó RvqMvq Avcbvi `¯—LZ ev evg e„×v½ywji Qvc w`b|

Avcbvi mn‡hvMxZvi Rb¨ ab¨ev`|

____________________________________

_______________
 Awffve‡Ki `¯—LZ ev evg e„×v½ywji Qvc




ZvwiL
____________________________________

_______________
 mv¶xi `¯—LZ ev evg e„×v½ywji Qvc





ZvwiL
____________________________________

_______________
 wcAvB ev Zvi cÖwZwbwai `¯—LZ





ZvwiL
Questionnaire

Protocol Number: 2008-058
Title: Ecosystem Nutrient Addition and Epidemiology and Evolution of Cholera in Bangladesh

Investigator’s name: Dr. Md. Sirajul Islam

Survey form 1A

Bari #:__________________

CID of respondent:______________________

(At each house, ask the female head of the household.)

Household characterization survey

Defining water sources

1. What is the main source of drinking-water for members of your household?


____Pond (surface water)

____Tubewell/borewell


____Public tap/standpipe

____Piped water into dwelling


____Piped water into yard

____Protected dug well


____Unprotected dug well


____Rainwater collection


____Bottled water


____Other (please specify) ________________________________________


____No response/Doesn’t know

2. What is the main source of water used by your household for other purposes such as cooking, hand washing and bathing?


____Pond (surface water)

____Tubewell/borewell


____Public tap/standpipe

____Piped water into dwelling


____Piped water into yard

____Protected dug well


____Unprotected dug well


____Rainwater collection


____Bottled water


____Other (please specify) ________________________________________


____No response/Doesn’t know

Water collection and treatment

3. Who usually goes to this source to fetch the water for your household?


____Adult woman


____Adult man


____Female child (under 15 years)


____Male child (under 15 years)


____No response/Doesn’t know

4. Do you treat your water in any way to make it safer to drink?


____YES (continue to question 5)

____NO (skip to question 6)

____No response/Doesn’t know (skip to question 6)
5. What do you usually do to the water to make it safer to drink? (Record all methods)

____Boil


____Add bleach/chlorine


____Strain through cloth


____Use a water filter (ceramic, sand, composite, etc)


____Solar disinfection


____Let it stand and settle


____Other (please specify) ________________________________________


____No response/Doesn’t know

6. Where is drinking water stored? (Please ask respondent show you the container for drinking water)

7. Do the children swim in the pond?




____YES



____NO

____No response/Doesn’t know

Sanitation and hygiene

8. What kind of toilet facility do members of your household usually use? (Please ask to see it)

____Flush/pour flush to pit latrine


____Flush/pour flush to surface water (river or pond)


____Flush/pour flush to unknown place/doesn’t know where


____Ventilated improved pit latrine


____Pit latrine with slab


____Pit latrine without slab/open pit


____Composting toilet


____Bucket


____Hanging toilet


____No facilities/bush/field


____Other (please specify)_________________________________


9. Do you share this facility with other households?


____YES (continue to question 10)


____NO (continue to question 11)


____No response/Doesn’t know (continue to question 11)

10. How many other households use this facility?


__________________


___No response/Doesn’t know

11. The last time the youngest child passed stools, what was done to dispose of the stools?


____Child used toilet/latrine


____Put/rinsed into toilet or latrine


____Put/rinsed into pond


____Put/rinsed into river


____Thrown in garbage


____Left in open


____Other (please specify)


____No response/Doesn’t know

12. Where do you wash your hands?

Diarrhea treatment

13. What do you do to prevent diarrhea?


____Wash hands


____Clean


____Drink treated water


OTHERS…

14. When children or adults get diarrhea, how is it treated?


____ORS


____Coconut water


____Antibiotics


OTHERS…

Questionnaire

Protocol Number: 2008-058
Title: Ecosystem Nutrient Addition and Epidemiology and Evolution of Cholera in Bangladesh

Investigator’s name: Dr. Md. Sirajul Islam

Survey form 2A

Bari #:__________________

CID of respondent:______________________

Agriculture and Aquaculture activity characterization survey

Economics

1. What is the primary source of income in the household?


____ Farming


____ Government work


____ Remittances


____ Business


____ Other


____ No response/Doesn’t know

2. How much of the land you cultivate do you own?

3. If you do not own the land, from whom do you lease it?

4. How much do you pay to lease the land? 
(Please record if payment is in taka, harvest, or labor.)

Crop types

5. Which three principle crops do you plant?

Boro


____ Rice


____ Potatoes


____ Corn


____ Chiles


____ Legumes


____ Jute


____ Vegetables


____ Other (please specify)_______________________________


____ No response/Doesn’t know

Aman

____ Rice


____ Potatoes


____ Corn


____ Chiles


____ Legumes


____ Jute


____ Vegetables


____ Other (please specify)_______________________________


____ No response/Doesn’t know

Aus

____ Rice


____ Potatoes


____ Corn


____ Chiles


____ Legumes


____ Jute


____ Vegetables


____ Other (please specify)_______________________________


____ No response/Doesn’t know

6. What influences your decisions about which crops to plant each season?


____ Cost


____ Weather


____ Availability of seeds


____ Neighbor’s cropping decisions


____ Commodity prices


____ Other (please specify) ______________________________


____ No response/Doesn’t know

7. Do you buy your seeds from the government distributor?

	Crop 
	Yes
	No >>>
	(if no...) Where do you buy your seeds?
	(if no…) Do you keep seeds and replant with these?

	Rice
	
	
	
	

	Potatoes
	
	
	
	

	Corn
	
	
	
	

	Chiles
	
	
	
	

	Legumes
	
	
	
	

	Jute
	
	
	
	

	Vegetables
	
	
	
	


Fertilizer use

8. Do you add fertilizer to your crops?


____ Yes (continue to question 9)


____ No (please skip to the next section)

9. Does the amount of fertilizer you apply depend on the crop?


____ Yes (>> please complete table below)


____ No (>> continue to question 10)
If YES >> How often do you apply fertilizer to the same land?

	Season 
	Crop
	Every day
	2-3 times a week
	Once a week
	Twice a month
	Once a month
	Less than once a month

	Boro
	Rice
	
	
	
	
	
	

	
	Potatoes
	
	
	
	
	
	

	
	Corn
	
	
	
	
	
	

	
	Chiles
	
	
	
	
	
	

	
	Legumes
	
	
	
	
	
	

	
	Jute
	
	
	
	
	
	

	
	Vegetables
	
	
	
	
	
	

	Aman
	Rice
	
	
	
	
	
	

	
	Potatoes
	
	
	
	
	
	

	
	Corn
	
	
	
	
	
	

	
	Chiles
	
	
	
	
	
	

	
	Legumes
	
	
	
	
	
	

	
	Jute
	
	
	
	
	
	

	
	Vegetables
	
	
	
	
	
	

	Aus
	Rice
	
	
	
	
	
	

	
	Potatoes
	
	
	
	
	
	

	
	Corn
	
	
	
	
	
	

	
	Chiles
	
	
	
	
	
	

	
	Legumes
	
	
	
	
	
	

	
	Jute
	
	
	
	
	
	

	
	Vegetables
	
	
	
	
	
	


10. How much fertilizer do you usually apply each season in total?


Boro ____________________kg


Aman ___________________kg


Aus _____________________kg

11. What kind of fertilizer do you apply to your crops? (Please check all that apply)

	Crops 
	Urea 
	Potash
	TSP
	Gypsum
	Zinc 
	Cow dung 
	Compost or other organic matter
	Other (please specify) 
	No response/ Doesn’t know 

	Rice
	
	
	
	
	
	
	
	
	

	Potatoes
	
	
	
	
	
	
	
	
	

	Corn
	
	
	
	
	
	
	
	
	

	Chiles
	
	
	
	
	
	
	
	
	

	Legumes
	
	
	
	
	
	
	
	
	

	Jute
	
	
	
	
	
	
	
	
	

	Vegetables
	
	
	
	
	
	
	
	
	


12. How do you apply the fertilizer?


____ Broadcast


____ Planting slow-release tablets


____ Other (please specify) _____________________________________


____ No response/Doesn’t know

13. Who usually applies fertilizer?


____ Adult man


____ Adult woman


____ Male child (under 15 years)


____ Female child (under 15 years)


____ No response/Doesn’t know

14. a) The last time you bought fertilizer, how much did you pay?

     b) How has this changed in the past six months?

15. Do you buy your fertilizer from the government distributors?


____ Yes


____ No >> Where do you buy fertilizer?_________________________
16. Why do you apply fertilizer?

 
____ To make the plants greener


____ To make the plants grow larger


____ To increase crop yields


____ To keep insects away


____ Other (please specify) ____________________________________


____ No response

Irrigation

17. Do you irrigate your crops?


____ Yes (continue to question 19)


____ No (continue to question 18)

18. If you do not irrigate your crops, from where do they get water?


____ Rain


____ River overflow


____ Other (please specify) ______________________________________


____ No response/ Doesn’t know

19. Where does the irrigation water come from?


____ River (direct channel)


____ River (pumped)


____ Pond (direct channel)


____ Pond (pumped)


____ Groundwater


____ Other (please specify) __________________________________


____ No response/Doesn’t know

20. How often do you irrigate?

	Season 
	Crop
	Every day
	2-3 times a week
	Once a week
	Twice a month
	Once a month
	Less than once a month

	Boro
	Rice
	
	
	
	
	
	

	
	Potatoes
	
	
	
	
	
	

	
	Corn
	
	
	
	
	
	

	
	Chiles
	
	
	
	
	
	

	
	Legumes
	
	
	
	
	
	

	
	Jute
	
	
	
	
	
	

	
	Vegetables
	
	
	
	
	
	

	Aman
	Rice
	
	
	
	
	
	

	
	Potatoes
	
	
	
	
	
	

	
	Corn
	
	
	
	
	
	

	
	Chiles
	
	
	
	
	
	

	
	Legumes
	
	
	
	
	
	

	Aman
	Jute
	
	
	
	
	
	

	
	Vegetables
	
	
	
	
	
	

	Aus
	Rice
	
	
	
	
	
	

	
	Potatoes
	
	
	
	
	
	

	
	Corn
	
	
	
	
	
	

	
	Chiles
	
	
	
	
	
	

	
	Legumes
	
	
	
	
	
	

	
	Jute
	
	
	
	
	
	

	
	Vegetables
	
	
	
	
	
	


Livestock

22. Do you raise animals?


____ Yes (continue to question 23)


____ No (skip to the next section)

23. How long have you raised animals?


____ 1 year


____ 2-5 years


____ More than 5 years

24. What kind of animals do you raise? How many?


____ Chickens

No. ________


____ Cows

No. ________


____ Buffalo

No. ________


____ Pigs

No. ________


____ Goats

No. ________


____ Pigeons

No. ________


____ Other

No. ________


(Please specify ___________________________)


____ No response/Doesn’t know

25. Do they have access to the pond?


____ Yes


____ No

26. What do you do with the manure?


____ Nothing


____ Use it on crops


____ Dry it for fuel


____ Wash it away


____ Other (please specify)


____ No response/Doesn’t know

Prices

27. Last season, how much did you produce of each crop?

28. Did you sell any of your harvest? 

____ Yes >>> How much can you sell this for?___________________

____ No

29. Did you use any of your harvest to repay debt?


____ Yes


____ No

30. When do you sell? (months)

31. To whom do you sell?

32. Have prices of fertilizers changed in the last 6 months? Last year? Up or down?

Aquaculture

33. Do you cultivate fish in the pond?


____ Yes (continue to question 34)

____ No 
34. What kind of fish do you cultivate?

35. Where do you get the baby fish?

36. How much does a kg of baby fish cost?

37. How long do the fish stay in the pond before they are harvested?
38. How long have you cultivated fish?


____ 6 months


____ 1 year


____ 2 years


____ More than 2 years


____ No response/Don’t know

39. What kind of fertilizer do you add to your ponds?


____ Urea


____ Potash


____ TSP


____ Gypsum


____ Zinc


____ Cow dung


____ Compost or other organic matter


____ I don’t add fertilizer (continue to question 43)

____ Other (please specify ____________________________________)


____ No response/Doesn’t know

40. How often do you add this fertilizer to your ponds?


____ Every day


____ Two or three times a week


____ Once a week


____ Twice a month


____ Once a month


____ Less than once a month

41. How much fertilizer do you add to the ponds each time you fertilize?

42. Why do you add the fertilizer?


____ To prevent the pond from getting too green


____ To feed the fish


____ To make the pond habitable for fish


____ Others (please specify _________________________________________)


____ No response/Doesn’t know

43. How much (kg) fish do you harvest each season?

44. Do you sell/trade this fish harvest or is it consumed by the household? 


____ Sell/trade harvest


____ Household consumption


____ Both

45. How much can you make per kg of fish?

Questionnaire

Protocol number: 2008-058

Title: Ecosystem Nutrient Addition and the Epidemiology and Evolution of Cholera in Bangladesh.

P.I: Dr. Md. Sirajul Islam
Survey form 1B

Bari #:__________________

CID of respondent:______________________

Health, hygiene and water-use survey
1. Has anyone in the home had diarrhea (3 or more loose stools in a 24 hour period) since the previous visit from the health worker?

____ YES 

____ NO

____ No response

(Please fill out a different form for each individual with a case of diarrhea)

ID # of patient: _________________________________
(Please check the appropriate responses)

2. How long did the diarrhea last?

____ 1 day


____ 2 days


____ More than 2 days

3. How many stools were passed?

____ 3



____ 3-6


____ More than 6 episodes
4. a) What water was the patient drinking in the past week?


____ Pond water


____ Tubewell water


____ Collected rainwater


____ Other ________________________________


____ No response/Doesn’t know

   b) How was the water treated?


____ Boil


____ Add bleach/chlorine


____ Potassium aluminum sulfate


____ Strain through cloth


____ Use a water filter (ceramic, sand, composite, etc)


____ Let it stand and settle


____ Other (please specify) ________________________________________


____ No response/Doesn’t know

5. Did the patient have contact with any pond this week such as swimming or bathing or washing clothes?


____ YES


____ NO


____ No response/Doesn’t know

6. How has the illness affected the patient’s daily life?


____ Missed school


____ Missed work


____ Unable to take care of other children


____ Unable to do accomplish household responsibilities
7. What was the cause of the diarrhea?

8. How many people are living in the house this week?

Questionnaire

Protocol number: 2008-058

Title: Ecosystem Nutrient Addition and the Epidemiology and Evolution of Cholera in Bangladesh.

P.I: Dr. Md. Sirajul Islam
Survey form 2B

Bari #:__________________

CID of respondent:______________________

Agricultural and aquaculture activity survey

(Please administer to male head of household)

1. Have you applied any fertilizer to the fields since the last visit from the field worker?


____ Yes


____ No

2. Approximately how much did you apply?

3. Have you noticed a change in the crops since adding fertilizer?


____ They are greener


____ Plants are larger


____ Plants are producing more


____ No noticeable change


____ No response/Doesn’t know

3. Did you irrigate after fertilizer application?


____ Yes


____ No

4. Have you irrigated since the last visit?


____ Yes


____ No

5. How many times?

6. Has it rained since the last visit?


____ Yes


____ No

8. Have you added fertilizer to the pond since the last visit?


____ Yes


____ No

9. Approximately how much did you add?

10. Have you noticed a change in the way the pond appears?


____ It looks greener


____ It looks browner


____ It looks clearer


____ No change


____ No response/Doesn’t know
Questionnaire

Protocol number: 2008-058

Title: Ecosystem Nutrient Addition and the Epidemiology and Evolution of Cholera in Bangladesh.

P.I: Dr. Md. Sirajul Islam
Survey form 1A

Bari #:__________________

CID of respondent:______________________

(cÖwZwU cwiev‡ii cÖvßeq¯‹ gwnjv m`m¨‡K/M„nKÎ©x‡K cÖkœ Ki“b)

evox mbv³KiY Rwic (Household characterization survey)
cvwbi Drm wbw`©óKiYt

1| Avcbvi cwiev‡ii m`m¨‡`i cvbxq R‡ji cÖavb Drm wK?

-------- cyKzi (Db¥y³ Rjvkq)

-------- bjK~c 
-------- U¨vc/cvBc

-------- N‡i U¨vc/cvBc

-------- DVv‡b U¨vc/cvBc
-------- msiw¶Z Kzqv

-------- Amsiw¶Z Kzqv
-------- msM„nxZ e„wói cvwb
-------- ‡evZjRvZ
-------- Ab¨vb¨ (D‡j­L Ki“b ----------------------------------------)
-------- DËi bv †`qv/Rvwbbv

2| M„n¯’jxi Ab¨vb¨ Kv‡R e¨eüZ cvwbi cÖavb Drm wK? (†hgb: ivbœv Kiv, nvZ †avqv, †Mvmj Kiv)
-------- cyKzi (Db¥y³ Rjvkq)

-------- bjK~c 
-------- U¨vc/cvBc

-------- N‡i U¨vc/cvBc

-------- DVv‡b U¨vc/cvBc
-------- msiw¶Z Kzqv

-------- Amsiw¶Z Kzqv
-------- msM„nxZ e„wói cvwb
-------- ‡evZjRvZ
-------- Ab¨vb¨ (D‡j­L Ki“b ----------------------------------------)
-------- DËi bv †`qv/Rvwbbv

cvwb msMÖn I cwi‡kvabt

3| Gme RvqMv †_‡K N‡i cvwb mvaviYZ: †K wb‡q Av‡m?

-------- cÖvßeq¯‹ gwnjv

-------- cÖvßeq¯‹ cyi“l

-------- ‡g‡q wkï (15 eQ‡ii bx‡P)

-------- ‡Q‡j wkï (15 eQ‡ii bx‡P)

-------- DËi bv †`qv/Rvwbbv

4| LvIqvi cvwb wbivc` Ki‡Z †Kvbfv‡e cwi‡kvab K‡ib wK?

-------- nu¨v (5 bs G hvb)
-------- bv (6 bs cÖ‡kœ P‡j hvb)
-------- DËi bv †`qv/Rvwbbv (6 bs cÖ‡kœ P‡j hvb)
5| cvwb wbivc` Ki‡Z mvaviYZ: wK K‡i _v‡Kb? (me¸‡jv c×wZ wjwce× Ki“b)
-------- dzUv‡bv
-------- we­wPs ev †K¬vwib wgwkªZ KiY

-------- Kvco w`‡q QuvKv

-------- wdëvi (wmivwgK, evwj, wgkª BZ¨vw`)

-------- m~‡q©i Av‡jvq Rxebygy³ KiY

-------- w_wZ‡q †bIqv

-------- Ab¨vb¨ (D‡j­L Ki“b ----------------------------------------)
-------- DËi bv †`qv/Rvwbbv
6| cvbxq Rj †Kv_vq Rgv ivLv nq? (DËi `vÎx‡K cvbxq R‡ji cvÎ †`Lv‡Z ejyb)
7| ev”Pviv wK cyKz‡i muvZvi Kv‡U?

-------- nu¨v
-------- bv
-------- DËi bv †`qv/Rvwbbv
cqt wb®‹vkb

8| Avcbvi cwiev‡ii m`m¨iv wK ai‡bi cvqLvbv e¨envi K‡i? (†`Lv‡Z ejyb)
-------- MZ© cvqLvbv

-------- cyKzi/b`x‡Z cwZZ cvqLvbv

-------- ARvbv RvqMvq cwZZ cvqLvbv

-------- Ave× DbœZgv‡bi MZ© cvqLvbv

-------- ¯­ve emv‡bv MZ© cvqLvbv

-------- ¯­ve Qvov Db¥y³ MZ© cvqLvbv
-------- K‡¤úvmwUs cvqLvbv

-------- ev‡KU

-------- Szjš— cvqLvbv

-------- Db¥y³ ¯’vb (†Svc, gvV BZ¨vw`)
-------- Ab¨vb¨ (D‡j­L Ki“b ----------------------------------------)
9| Ab¨vb¨ cwiev‡ii m`m¨iv wK Avcbvi cvqLvbv e¨envi K‡i?

-------- nu¨v (10 bs G hvb)
-------- bv (11 bs cÖ‡kœ P‡j hvb)
-------- DËi bv †`qv/Rvwbbv (11 bs cÖ‡kœ P‡j hvb)
10| Ab¨vb¨ KZwU cwievi GB GKB cvqLvbv e¨envi K‡i?

------------------------------------
-------- DËi bv †`qv/Rvwbbv
11|) †kl evi me‡P‡q †QvU ev”Pv gjZ¨vM Ki‡j Zv wKfv‡e †djv n‡qwQj?

-------- ev”Pv cvqLvbv e¨envi K‡i

-------- cvqLvbvq †djv nq

-------- cyKzi/Rjvk‡q †djv nq

-------- b`x‡Z †djv nq

-------- gqjvi RvqMvq †djv nq

-------- ‡Lvjv †d‡j ivLv nq
-------- Ab¨vb¨ (D‡j­L Ki“b ----------------------------------------)
-------- DËi bv †`qv/Rvwbbv
12| †Kv_vq nvZ †aŠZ K‡ib?

WvBwiqv wPwKrmv
13| WvBwiqv cÖwZ‡iv‡a Avcwb wK K‡i _v‡Kb?

-------- nvZ †aŠZ Kiv

-------- cwi®‹vi cwiQbœZv

-------- cwi‡kvwaZ cvwb cvb Kiv

-------- Ab¨vb¨ (D‡j­L Ki“b ----------------------------------------)
14| ev”Pv ev eq¯‹ †KD WvBwiqvq Avµvš— n‡j wKfv‡e wPwKrmv Kiv nq?

-------- Lvevi m¨vjvBb

-------- Wv‡ei cvwb

-------- G¨vw›U ev‡qvwUK

-------- Ab¨vb¨ (D‡j­L Ki“b ----------------------------------------)
Questionnaire
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Survey form 2A

Bari #:__________________

CID of respondent:______________________

K…wlKvR I grm¨Pvl welqK Rwic

A_©bxwZ

1| cwiev‡ii Av‡qi cÖavb Drm wK?

-------- Pvlvev`
-------- miKvix PvKzix
-------- evB‡i †_‡K UvKv cvVv‡bv
-------- e¨emv
-------- Ab¨vb¨

-------- DËi bv †`qv/Rvwbbv

2| Avcbvi †Kvb Pvl‡hvM¨ Rwg _vK‡j Zvi cwigvY KZ?

3| Avcbvi †Kvb Pvl‡hvM¨ Rwg bv _vK‡j Kvi KvQ †_‡K jxR/eM©v wb‡q _v‡Kb?

4| jxR/eM©v wb‡Z Avcbvi KZ LiP nq?

(UvKvq, dm‡j ev kª‡gi gva¨‡g cwi‡kva Ki‡j D‡j­L Ki“b)
k‡m¨i aiY

5| wZbwU cÖavb wK wK dmj Avev` K‡ib?

‡ev‡iv

-------- avb

-------- Avjy

-------- f~Æv

-------- gwiP

-------- wkg/eiewU
-------- cvU

-------- me&wR
-------- Ab¨vb¨ (D‡j­L Ki“b) -----------------------------------
-------- DËi bv †`qv/Rvwbbv

Avgb

-------- avb

-------- Avjy

-------- f~Æv

-------- gwiP

-------- wkg/eiewU
-------- cvU

-------- me&wR
-------- Ab¨vb¨ (D‡j­L Ki“b) -----------------------------------
-------- DËi bv †`qv/Rvwbbv

AvDk

-------- avb

-------- Avjy

-------- f~Æv

-------- gwiP

-------- wkg/eiewU
-------- cvU

-------- me&wR
-------- Ab¨vb¨ (D‡j­L Ki“b) -----------------------------------
-------- DËi bv †`qv/Rvwbbv

6| cÖwZ †gŠmy‡g wK dmj Ki‡eb Zv wK‡mi wfwË‡Z wVK K‡ib?

-------- LiP
-------- AvenvIqv

-------- exR cÖvwß
-------- cv‡ki Rwg‡Z wK Pvl n‡”Q
-------- Ab¨vb¨ (D‡j­L Ki“b) -----------------------------------
-------- DËi bv †`qv/Rvwbbv

7| cÖ‡qvRbxq exR wK Avcwb miKvix wWjvi †_‡K µq K‡i _v‡Kb?

	km¨
	nu¨v
	bv
	(bv n‡j) †Kv_v †_‡K cÖ‡qvRbxq exR µq K‡i _v‡Kb
	(bv n‡j) Avcwb wK wb‡RB exR msi¶Y K‡i ecY K‡ib?

	avb
	
	
	
	

	Avjy
	
	
	
	

	f~Æv
	
	
	
	

	gwiP
	
	
	
	

	wkg/eiewU
	
	
	
	

	cvU
	
	
	
	

	me&wR
	
	
	
	


mv‡ii e¨envi

8| Avcwb wK dm‡j mvi cÖ‡qvM K‡ib?

-------- nu¨v (9 bs G hvb)
-------- bv (cieZ©x †mkb ev` w`b)
9| Avcwb †h cwigvb mvi cÖ‡qvM K‡ib Zv wK dm‡ji Dci wbf©i K‡i?
-------- nu¨v (bx‡Pi †UwejwU c~iY Ki“b)
-------- bv (10 bs G hvb)
nu¨v n‡j KZ w`b ci ci GKB Rwg‡Z mvi cÖ‡qvM K‡ib?
	‡gŠmyg
	km¨
	cÖwZ w`b
	mßv‡n 2-3 evi
	mßv‡n 1 evi
	gv‡m 2 evi
	gv‡m 1 evi
	gv‡m 1 ev‡ii Kg

	‡ev‡iv
	avb
	
	
	
	
	
	

	
	Avjy
	
	
	
	
	
	

	
	f~Æv
	
	
	
	
	
	

	
	gwiP
	
	
	
	
	
	

	
	wkg/eiewU
	
	
	
	
	
	

	
	cvU
	
	
	
	
	
	

	
	me&wR
	
	
	
	
	
	

	Avgb
	avb
	
	
	
	
	
	

	
	Avjy
	
	
	
	
	
	

	
	f~Æv
	
	
	
	
	
	

	
	gwiP
	
	
	
	
	
	

	
	wkg/eiewU
	
	
	
	
	
	

	
	cvU
	
	
	
	
	
	

	
	me&wR
	
	
	
	
	
	

	AvDk
	avb
	
	
	
	
	
	

	
	Avjy
	
	
	
	
	
	

	
	f~Æv
	
	
	
	
	
	

	
	gwiP
	
	
	
	
	
	

	
	wkg/eiewU
	
	
	
	
	
	

	
	cvU
	
	
	
	
	
	

	
	me&wR
	
	
	
	
	
	


10| cÖwZ †gŠmy‡g Avcwb me©‡gvU KZUzKz mvi cÖ‡qvM K‡i _v‡Kb?

‡ev‡iv ---------------- †KwR

Avgb ---------------- †KwR

AvDk ---------------- †KwR

11| Avcwb dm‡j wK ai‡bi mvi cÖ‡qvM K‡i _v‡Kb?

	km¨
	BDwiqv
	cUvk
	wUGmwc
	wRcmvg
	`¯—v
	‡Mvei
	K‡¤úv÷ ev ˆRe
	Ab¨vb¨ (D‡j­L Ki“b)
	DËi bv †`qv/Rvwbbv

	avb
	
	
	
	
	
	
	
	
	

	Avjy
	
	
	
	
	
	
	
	
	

	f~Æv
	
	
	
	
	
	
	
	
	

	gwiP
	
	
	
	
	
	
	
	
	

	wkg/eiewU
	
	
	
	
	
	
	
	
	

	cvU
	
	
	
	
	
	
	
	
	

	me&wR
	
	
	
	
	
	
	
	
	


12| wKfv‡e Avcwb mvi cÖ‡qvM K‡i _v‡Kb?

-------- wQwU‡q
-------- ¸wU mvi

-------- Ab¨vb¨ (D‡j­L Ki“b) -----------------------------------
-------- DËi bv †`qv/Rvwbbv

13| †K mvaviYZ: mvi cÖ‡qvM K‡i _v‡K?
-------- cÖvßeq¯‹ cyi“l

-------- cÖvßeq¯‹ gwnjv

-------- ‡Q‡j wkï (15 eQ‡ii bx‡P)

-------- ‡g‡q wkï (15 eQ‡ii bx‡P)

-------- DËi bv †`qv/Rvwbbv

14| K) MZevi mvi µq Ki‡Z Avcbv‡K KZ LiP Ki‡Z n‡qwQj?

L) MZ Qq gv‡m Zv KZUv cwieZ©b n‡q‡Q?

15| Avcwb wK miKvix wWjvi †_‡K Avcbvi mvi µq K‡i _v‡Kb?

-------- nu¨v
-------- bv n‡j †Kv_v †_‡K cÖ‡qvRbxq mvi µq K‡i _v‡Kb? --------------------

16| †Kb Avcwb mvi cÖ‡qvM K‡ib?

-------- Mv‡Qi is Mvp meyR Ki‡Z
-------- Mv‡Qi AvK…wZ e„w× Ki‡Z
-------- dm‡ji Drcv`b evov‡Z
-------- ‡cvKv ‡_‡K euvPv‡Z

-------- Ab¨vb¨ (D‡j­L Ki“b) -----------------------------------
-------- DËi bv †`qv/Rvwbbv

‡mP

17| Avcbvi dm‡j wK †mP cÖ‡qvM K‡ib?

-------- nu¨v (19 bs G hvb)
-------- bv (18 bs G hvb)

18| †mP cÖ‡qvM bv Ki‡j dm‡ji cvwbi Drm¨ wK?

-------- e„wói cvwb
-------- b`xi c­veY
-------- Ab¨vb¨ (D‡j­L Ki“b) -----------------------------------
-------- DËi bv †`qv/Rvwbbv

19| †m‡Pi cvwb †Kv_v †_‡K Av‡m?

-------- b`xi cvwb mivmwi
-------- b`xi cvwb †m‡Pi gva¨‡g

-------- cyKz‡ii cvwb mivmwi
-------- cyKz‡ii cvwb †m‡Pi gva¨‡g

-------- f~Mf©¯’ cvwb
-------- Ab¨vb¨ (D‡j­L Ki“b) -----------------------------------
-------- DËi bv †`qv/Rvwbbv

20. KZ w`b ci ci †mP cÖ‡qvM K‡ib?

	‡gŠmyg
	km¨
	cÖwZ w`b
	mßv‡n 2-3 evi
	mßv‡n 1 evi
	gv‡m 2 evi
	gv‡m 1 evi
	gv‡m 1 ev‡ii Kg

	‡ev‡iv
	avb
	
	
	
	
	
	

	
	Avjy
	
	
	
	
	
	

	
	f~Æv
	
	
	
	
	
	

	
	gwiP
	
	
	
	
	
	

	
	wkg/eiewU
	
	
	
	
	
	

	
	cvU
	
	
	
	
	
	

	
	me&wR
	
	
	
	
	
	

	Avgb
	avb
	
	
	
	
	
	

	
	Avjy
	
	
	
	
	
	

	
	f~Æv
	
	
	
	
	
	

	
	gwiP
	
	
	
	
	
	

	
	wkg/eiewU
	
	
	
	
	
	

	
	cvU
	
	
	
	
	
	

	
	me&wR
	
	
	
	
	
	

	AvDk
	avb
	
	
	
	
	
	

	
	Avjy
	
	
	
	
	
	

	
	f~Æv
	
	
	
	
	
	

	
	gwiP
	
	
	
	
	
	

	
	wkg/eiewU
	
	
	
	
	
	

	
	cvU
	
	
	
	
	
	

	
	me&wR
	
	
	
	
	
	


cïcvjb

22| Avcwb wK cï cvjb K‡ib?

-------- nu¨v
-------- bv (cieZ©x †mkb ev` w`b)
23| KZ w`b †_‡K Avcwb cï cvjb K‡ib?

-------- 1 ermi
-------- 2-5 ermi

-------- 5 erm‡ii †ekx

24| wK ck~ Avcwb cvjb K‡i _v‡Kb? KZ¸wj?

-------- nuvm-gyiMx


msL¨v -----------------
-------- Mi“



msL¨v -----------------
-------- gwnl



msL¨v -----------------
-------- QvMj



msL¨v -----------------
-------- Ab¨vb¨



msL¨v -----------------

(D‡j­L Ki“b) -----------------------------------
-------- DËi bv †`qv/Rvwbbv

25| Zviv wK cyKz‡i bv‡g?
-------- nu¨v
-------- bv

26| eR©¨ w`‡q wK K‡ib?

-------- wKQyB bv
-------- dm‡j e¨envi

-------- R¡vjvbxi Rb¨ ïKv‡bv nq
-------- ay‡q †djv nq

-------- Ab¨vb¨ (D‡j­L Ki“b) -----------------------------------
-------- DËi bv †`qv/Rvwbbv
27| MZ †gŠmy‡g cÖwZwU dm‡ji djb KZ wQj?

28| Avcbvi Drcbœ dm‡ji wKQy wK wewµ K‡i‡Qb?

-------- nu¨v (KZUzKz wewµ Ki‡Z cv‡ib?) ------------------------------
-------- bv

29| Avcbvi Drcbœ dm‡ji wKQy wK FY †kva Ki‡Z e¨vq K‡i‡Qb?

-------- nu¨v
-------- bv

30| KLb wewµ K‡ib? (gvm)

31| Kvi Kv‡Q wewµ K‡ib?

32| MZ Qq gv‡m mv‡ii `v‡g wK †Kvb cwieZ©b n‡q‡Q? MZ eQ‡i? †e‡o‡Q bv K‡g‡Q?

grm Pvl

33| Avcwb wK cyKz‡i gvQ Pvl K‡ib?

-------- nu¨v (34 bs G hvb)
-------- bv

34| wK gvQ Avcwb Pvl K‡ib?

35| gv‡Qi †cvbv †Kv_vq cvb?

36| cÖwZ †KwR gv‡Qi †cvbvi `vg KZ?

37| gvQ aivi Av‡M KZw`b ch©š— cyKz‡i iv‡Lb?
38| Avcwb KZw`b hver gvQ Pvl Ki‡Qb?

-------- 6 gvm
-------- 1 ermi

-------- 2 ermi
-------- `yB erm‡ii †ekx

-------- DËi bv †`qv/Rvwbbv
39| Avcbvi cyKz‡i mvaviYZ: wK ai‡bi mvi cÖ‡qvM K‡i _v‡Kb?

-------- BDwiqv
-------- cUvk

-------- wUGmwc
-------- wRcmvg

-------- `¯Ív

-------- ‡Mvei
-------- ‰Re mvi

-------- ‡Kvb mvi cÖ‡qvM Kwibv (43 bs G hvb)
-------- Ab¨vb¨ (D‡j­L Ki“b -----------------------------------)
-------- DËi bv †`qv/Rvwbbv
40| Avcwb KZw`b ci ci cyKz‡i mvi cÖ‡qvM K‡i _v‡Kb?

-------- cÖwZw`b
-------- mßv‡n 2-3 evi

-------- mßv‡n 1 evi
-------- gv‡m 2 evi

-------- gv‡m 1 evi

-------- gv‡m 1 ev‡ii Kg

41| cÖwZevi wK cwigvb mvi Avcwb w`‡q _v‡Kb?

42| ‡Kb Avcwb mvi cÖ‡qvM K‡ib?

-------- cyKzi †hb AwZwi³ meyR bv nq
-------- gv‡Qi Lvevi wnmv‡e

-------- cyKzi †hb gv‡Qi evm Dc‡hvMx nq
-------- Ab¨vb¨ (D‡j­L Ki“b -----------------------------------)
-------- DËi bv †`qv/Rvwbbv
43| cÖwZ †gŠmy‡g Avcwb KZ (†KwR) gvQ a‡ib?
44| GB gvQ wK Avcwb wewµ K‡ib bv wK cwiev‡ii Lvevi wnmv‡e e¨envi K‡ib?

-------- wewµ
-------- cwiev‡ii Lvevi wnmv‡e e¨envi

45| cÖwZ †KwR gv‡Q KZ UvKv jvf nq?
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Bari #:__________________

CID of respondent:______________________

¯^v¯’¨ I cvwb e¨envi welqK Rwic

1| ¯^v¯’¨Kgx©i MZ cwi`k©b †_‡K G ch©š— cwiev‡ii Kv‡iv wK WvBwiqv n‡qwQj? (24 N›Uvq wZbevi ev ZviI †ekx cvZjv cvqLvbv)
-------- nu¨v
-------- bv
-------- DËi bv †`qv

(cÖ‡Z¨K WvBwiqv †ivMxi Rb¨ Avjv`v dig c~iY Ki“b)
(†ivMxi AvBwW bst ---------------------------------)
(h_vh_ DËi ¸‡jv cix¶v Ki“b)

2| WvBwiqv KZw`b ¯’vqx wQj?

-------- 1 w`b


-------- 2 w`b


-------- 2 w`‡bi †ekx

3| †gvU KZevi cvqLvbv K‡i‡Q?

-------- 3 evi


-------- 3-6 evi

-------- 6 ev‡ii †ekx

4| K) MZ mßv‡n i“Mx †Kvb cvwb cvb K‡i‡Q?

-------- cyKz‡ii cvwb
-------- bjK~‡ci cvwb
-------- msM„nxZ e„wói cvwb
-------- Ab¨vb¨ ----------------------------------------
-------- DËi bv †`qv/Rvwbbv

L) cvwb wKfv‡e cwi‡kvab Kiv n‡qwQj?

-------- dzwU‡q
-------- we­wPs cvDWvi ev †K¬vwib wgwkªZ K‡i

-------- wdUwKwi e¨envi K‡i (cUvwkqvg A¨vjywgwbqvg mvj‡dU)

-------- Kvco w`‡q †Qu‡K

-------- wdëvi K‡i (wmivwgK, evwj, wgkª BZ¨vw`)

-------- w_wZ‡q

-------- Ab¨vb¨ (D‡j­L Ki“b ----------------------------------------)
-------- DËi bv †`qv/Rvwbbv

5| G mßv‡n i“Mx cyKz‡ii cvwbi ms¯ú‡k© G‡mwQj wK †hgbt muvZvi KvUv, †Mvmj Kiv, Kvco †avqv?
-------- nu¨v
-------- bv
-------- DËi bv †`qv/Rvwbbv
6| Am~¯’Zvi Kvi‡b i“Mxi cÖvZ¨wnK Rxe‡b wK cÖfve c‡o‡Q?

-------- ¯‹z‡j †h‡Z bv cviv
-------- Kv‡R †h‡Z bv cviv

-------- Ab¨vb¨ ev”Pvi hZœ wb‡Z bv cviv

-------- mvsmvwiK KvRKg© Ki‡Z bv cviv

7| WvBwiqvi KviY wK wQj?

8| G mßv‡n GB N‡i KZRb gvbyl evm Ki‡Q?

Questionnaire
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Bari #:__________________
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K…wlKvR I grm¨Pvl Rwic

(cwiev‡ii cyi“l cªav‡bi Rb¨)

1| gvV Kg©xi MZ cwi`k©‡bi c‡i Avcwb wK Rwg‡Z †Kvb mvi cÖ‡qvM K‡i‡Qb?

-------- nu¨v
-------- bv

2| AvbygvwbK wK cwigvb mvi Avcwb w`‡q‡Qb?

3| mvi cÖ‡qv‡Mi c‡i wK dm‡j ‡Kvb cwieZ©b j¶¨ K‡i‡Qb?

-------- AviI meyR n‡q‡Q
-------- AviI eo n‡q‡Q

-------- msL¨vq †ekx n‡q‡Q
-------- ‡Kvb D‡j­L‡hvM¨ cwieZ©b nqwb
-------- DËi bv †`qv/Rvwbbv
4| mvi cÖ‡qv‡Mi c‡i wK Rwg‡Z †mP w`‡q‡Qb?

-------- nu¨v
-------- bv

5| MZ cwi`k©‡bi c‡i wK Rwg‡Z †mP w`‡q‡Qb?

-------- nu¨v
-------- bv

6| KZ evi?
7| MZ cwi`k©‡bi c‡i wK e„wó n‡q‡Q?

-------- nu¨v
-------- bv

8| gvV Kg©xi MZ cwi`k©‡bi c‡i Avcwb wK cyKz‡i †Kvb mvi cÖ‡qvM K‡i‡Qb?

-------- nu¨v
-------- bv

9| AvbygvwbK wK cwigvb mvi Avcwb w`‡q‡Qb?

10| cyKz‡i wK †Kvb cwieZ©b j¶¨ K‡i‡Qb?

-------- AwZwi³ meyR n‡q‡Q
-------- ev`vgx †`Lvq

-------- cwi®‹vi n‡q‡Q
-------- ‡Kvb cwieZ©b nqwb
-------- DËi bv †`qv/Rvwbbv
Protocol number: 2008-058

Title: Ecosystem Nutrient Addition and the Epidemiology and Evolution of Cholera in Bangladesh.

P.I: Dr. Md. Sirajul Islam
ABSTRACT SUMMARY

The purposes of this study are to 1) determine whether there is sufficient evidence of an association between water physiochemical variables of five ponds, and cholera incidence and farming practices of the associated communities in Matlab, Bangladesh to support a more extensive study and, 2) to develop the technical infrastructure necessary to expand upon the present investigation. In this study we will select domestic-use ponds based on criteria established to provide variability or consistency in certain features of interest and characterize the surrounding community through survey tools and in-person observations. We will then collect and analyze water samples from these ponds on a15-day schedule. Water samples will be analyzed for nitrate and phosphate concentrations, phytoplankton density, Vibrio cholerae presence and genomic diversity and algal species composition. Ponds will be selected from the region within the embankment and samples will be collected for ten months during the aus and boro cropping seasons, beginning in October 2008 until July 2009. Incidence of cholera in communities using the selected ponds for domestic purposes will be monitored through community surveillance using a diarrheal disease and hygiene survey tool and rectal swab cultures. Agricultural activities including fertilizer application and irrigation will be assessed using a farm-use survey administered every fifteen days. Associations between the water physiochemical variables, cholera incidence and farming practices will be assessed by observing trends over the ten months of the study and a GIS database will be used to evaluate spatial correlations between nutrient sources and water chemistry and cholera cases. The findings of this study will indicate whether there is merit in the hypothesis that the use of fertilizers by farmers in fields near ponds also used for domestic purposes increases the nutrient levels in these ponds and that the increased nutrients drive algal blooms and subsequent V. cholerae blooms.
We will monitor water quality of 5 selected ponds in Matlab. The surrounding households who will use the water from these ponds will be asked questions if any member of their family got diarrhoea in last 3 days. If any member irrespective of age and sex contracted diarrhoea will be asked to provide rectal swabs. We would include only those households in our study who will provide consent by signing the consent from (enclosed). A total of 100 rectal swabs may be collected which will depend on how many people will report that they contracted diarrhoea. 

There is not potential risk - physical, psychological, social, legal or others. 

The rectal swabs will be taken after making it slippery by deeping the swab-stick in the transport (Carry Blair) media. Therefore the patient will have minimum discomfort for only few seconds. 

We will affirm that privacy, anonymity and confidentiality of information identifying the family members will strictly be maintained. We would keep all information and results of the laboratory tests performed confidential, under lock and key. 

The investigator will obtain a signed informed consent statement from the subject (copy attached). For minors, informed consent must be obtained from the authorized legal guardian or parents of the subject. 

The study will involve interview with the female and male heads of the households. The interview will take place in the houses of the respondent. The female head of the households will be asked about the source of water they use and what purposes they use the pond water, who collect the water, whether they purify the water before use. She will also be asked about what kind of latrine they use, what they do with their children’s stool and whether any member of her family is suffering from diarrhoea. (copy attached). It will take approximately 15 minutes. The male head of the house will be asked questions on his agricultural practice and use of fertilizer in his crops. He will also be asked about the fish culture and use of fertilizer in the pond (copy attached). It will take approximately 30 minutes. 

The potential benefit to be gained by the individual subject as well as the society to have information how they are contracting cholera from its reservoir in the ponds from where they are collecting water for various household purposes including occasionally drinking. If this could be done, the whole society will be benefitted by not having cholera from the environmental sources (ponds) in future.

The activity requires the use of records from Matlab hospital regarding reporting of patient from the study population. 
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Detailed Budget for the study titled: 
Ecosystem Nutrient Addition and the Epidemiology and Evolution of Cholera in Bangladesh. 

Name of Principal Investigator:
Dr. Md. Sirajul Islam

Protocol Number:


2008-058
Division:



LSD
Funding Source:


Stanford University, USA
Budget:



Director: US$ 96,800; Indirect: US$ 24,200; Total: US$ 121,000
Study period:



From: October 1, 2008 through July 31, 2009
Strategic Priority Code(s):


	Line Items
	Budget

	Payroll and Benefits:
	Name of personnel/position
	Pay level
	% Effort
	# of posts
	Monthly

Rate
	Year-1
	Year-2
	Year-3
	Year-4
	Year-5
	Total amount (US$)

	
	Dr. Md. Sirajul Islam
	P4
	30%
	1
	13,156
	39,468
	
	
	
	
	39,468

	
	Research Officer
	GS 5
	100%
	2
	552
	11,040
	
	
	
	
	11,040

	
	Field Research Supervisor
	GS 4
	100%
	1
	281
	1,686
	
	
	
	
	1,686

	
	Female Field Worker
	U77
	100%
	1
	82
	492
	
	
	
	
	492

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	Sub-total of Payroll and benefits:
	52,686
	
	
	
	
	52,686

	Travel and transport
	Local Travel
	3,000
	
	
	
	
	3,000

	
	International Travel
	4,000
	
	
	
	
	4,000

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	Sub-total of Travel and Transport:
	7,000
	
	
	
	
	7,000

	Supply and materials
	Chemicals, Reagents, Media
	500
	
	
	
	
	500

	
	Glassware, petridish, etc.
	300
	
	
	
	
	300

	
	Stationery
	314
	
	
	
	
	314

	
	
	
	
	
	
	
	

	
	Sub-total of supply and materials:
	1,114
	
	
	
	
	1,114

	Other cost
	Laboratory test cost
	32,300
	
	
	
	
	32,300

	
	Consultancy
	2,000
	
	
	
	
	2,000

	
	Rent, utilities
	450
	
	
	
	
	

	
	Repair and maintenance
	300
	
	
	
	
	

	
	Printing & publication
	700
	
	
	
	
	

	
	GIS data cost
	150
	
	
	
	
	

	
	Cholera cases data cost
	100
	
	
	
	
	

	
	Sub-total of other cost:
	36,000
	
	
	
	
	34,300

	Total direct costs:
	
	96,800
	
	
	
	
	96,800

	Total indirect cost:
	
	24,200
	
	
	
	
	24,200

	Total costs:
	
	121,000
	
	
	
	
	121,000
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