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        FORMCHECKBOX 
  Check here if appendix is included

	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): Mahbub-E-Elahi Khan Chowdhury , Marge Koblinsky and Carine Ronsmans



	Research Protocol Title: The impact of changing fertility on maternal mortality

	Total Budget US$:                      Beginning Date : Sept 2007                     Ending Date: Oct 2009

The project will be supported by DFID consortium fund (detail in budget justification) 

	Aim

The overall aim of this research is to gain a better understanding of the effect of changing fertility on the magnitude of maternal mortality, and in particular, to estimate the magnitude of the reduction in maternal mortality that can be expected as a result of the fertility changes.

Specific Research Objectives

1. To conduct a systematic review of the effects of maternal age and parity on the MMRatio. 

2. To analyse a retrospective cohort (1976-2005) from the Matlab surveillance area in Bangladesh to:

a. Examine the changes in childbearing patterns over time in the two service areas of Matlab. 

b. Examine the contribution of changes in fertility on the MMRatio

i. Examine the relationship between maternal age and parity and the MMRatio, by cause and service areas, with a particular aim to separate the age and parity effects after adjusting for other demographic and socio-economic factors.  

ii. Examine trends over time in the MMRatio in different maternal age and parity groups

iii. Model the effect of changing childbearing patterns on the MMRatio.

c. Examine the contribution of changes in fertility on the MMRate

i. Examine trends over time in the mortality rate in women of reproductive age, separating maternal and non-maternal causes.

ii. Compare the mortality rate in women and men of reproductive ages. 

iii. Model the effect of changing total numbers of births and childbearing patterns on MMRate.

Background

A significant demographic transition has occurred in the Matlab area over the last 20 years, with the total fertility rate declining from 6.5 in 1974 to 3.0 in 2004. Many studies have investigated trends in maternal mortality in Matlab, but relatively few have concentrated on the role of changing fertility on reductions in the maternal mortality rate (MMRate) or ratio (MMRatio) and the magnitude of reductions in the MMRate and MMRatio as a result of changes in fertility remains unclear.   

Methods

We will use data on all women and pregnancies between 1976 and 2005 in the ICDDR,B and Government service areas to examine the changes in childbearing patterns over time and the relationship between maternal age, parity, and the MMRatio, adjusting the analyses for confounding variables (including time, area, education, and socio-economic status). The population attributable fraction will be used to establish the relative importance of each risk factor for maternal mortality. The results of these analyses will be used to model the impact of childbearing pattern changes and reduced number of births on the MMRatio and MMRate.  
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3. Carine Ronsmans

Epidemiologist/Reproductive Health Specialist

Contribute to the study design, analysis plan, interpretation and write up.

4. Wei Huang
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Design the study, analyse the data and write up the findings.




Description of the Research Project
Hypothesis to be Tested:


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.


· It is hypothesized that the changes in childbearing patterns over time may not have had a major effect on the MMRatio, mostly because there will have been a shift from high risk high birth order births to high risk first order births

· It is hypothesized that the reduction in the total number of births over time will have had a major effect on the MMRate

· Female mortality of reproductive age is expected to have decreased more than male mortality (age 15-49) because of the fall in pregnancy-relayed mortality (mostly due to a fall in the number of births), which doesn’t affect male mortality

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.


To analyse a retrospective cohort (1976-2005) from the Matlab surveillance area in Bangladesh to:

a. Examine the changes in childbearing patterns over time in the two service areas of Matlab. 

b. Examine the contribution of changes in fertility on the MMRatio

i. Examine the relationship between maternal age and parity and the MMRatio, by cause and service areas, with a particular aim to separate the age and parity effects after adjusting for other demographic and socio-economic factors.  

ii. Examine trends over time in the MMRatio in different age and parity groups

iii. Model the effect of changing childbearing patterns on the MMRatio.

c. Examine the contribution of changes in fertility on the MMRate

i. Examine trends over time in the mortality rate in women of reproductive age, separating maternal and non-maternal causes.

ii. Compare the mortality rate in women and men of reproductive ages. 

iii. Model the effect of changing total numbers of births and childbearing patterns on MMRate.

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 significant demographic transition has occurred in the Matlab area over the last 20 years, with the total fertility rate declining from 6.5 in 1974 to 3.0 in 2004 [1-3]. Many studies have investigated trends in maternal mortality in Matlab e.g.[4-14], but relatively few have concentrated on the role of changing fertility on reductions in the maternal mortality rate (MMRate) or ratio (MMRatio) and the magnitude of reductions in the MMRate and MMRatio as a result of these changes in fertility remains unclear.   

Two studies using data from the 70s and 80s used stratification to explore the relationships between maternal age/parity and the MMRatio [5, 6].  The larger study found at each parity level that the maternal mortality risks increased with age. For all maternal age groups, parity zero increased the risk of maternal death, and increasing parity only posed a higher risk for older women. Both studies suffered from small sample size and neither study considered other confounding variables. More recent studies have utilised larger samples and controlled for confounders [4, 12, 15]. For example, Rahman et al., found that women older than 25 and with births intervals greater than 60 months had an increased risk of maternal deaths after adjusting for confounders [15]. Rahman et al., also found that the adjusted maternal mortality decreased with gravidity. However, another recent study in Matlab did not find a decrease in maternal mortality as gravidity increased [12]. This could be due to differential definitions of maternal mortality, and controlling for differential confounders. 

The maternal age at extreme ends have been typically grouped as mothers aged < 20 and aged > 40 to increase the power of the analyses. However there is the problem of heterogeneity in these groups to consider. 

Three studies used hypothetical childbearing shifts and the method of standardisation to estimate the magnitude of reductions in the MMRatio and MMRate due to childbearing pattern shifts [2, 16, 17]. Using maternal mortality data from a two-year period (1968-1970), a reduction of 21.1% in the MMRatio was found if all births under 20 and over 39 were redistributed among the 20-39 age groups and parity > 5 births were eliminated [16]. Further, a reduction of a third in the MMRate was reported assuming a 25% reduction in the general fertility rate (GFR) and the same changes to childbearing distribution. This led to an 8.8% reduction in female mortality for 15-49 year olds. The MMRatios used in the calculations were not adjusted for confounders and thus could be an overestimate. 

Our analysis will provide more realistic and comprehensive insights into the role of fertility changes in  maternal mortality declines by (1) using a much larger sample size covering 30 years; (2) separating effects in the ICDDR,B and Government service areas which have different levels of fertility; (3) separating age and parity effects, and examining trends over time within age and parity groups and (4) examining effects on the MMRatio as well as the MMRate. And finally, the modelling of the magnitude of effects will give a realistic estimate of the extent to which fertility changes can affect the MMRate and MMRatio after adjustment for confounders. 

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 population

The population under study lives in Matlab where the ICDDR,B has maintained a Health and Demographic Surveillance System (HDSS) since 1966, covering a population of about 200,000 in 142 villages.  Matlab is a typical rural area in Bangladesh situated on the Ganges-Meghna floodplains, 55km south-east of Dhaka. A significant demographic transition has occurred in the area over the last 20 years, with the total fertility rate declining from 6.5 in 1974 to 3.0 in 2004. The maternal mortality ratio remains high in the area, but has been declined steadily since 1976. 
Study design

This is a cohort study using all pregnancies between 1976 and 2005 in the ICDDR,B service area and Government service area of Matlab.

Data sources

We will use data from the HDSS covering all women, pregnancies and deaths between 1976 and 2005. Special studies have ensured that all deaths occurring in pregnant women are recorded. The HDSS is updated using periodic censuses, which supplements the demographic data with other variables including religion, education and occupation. 

Data analysis

The dataset will be stratified by maternal age and parity, and the MMRatio will be calculated for each group. The relationships between maternal age, parity, and maternal deaths will be examined using odds ratios. The crude odds ratio and adjusted odds ratios will be calculated by using the Mantel-Haenszel method to assess the presence of potential confounders and effect modifiers. Potential confounders include socio-economic status (SES), women’s education, service area and year of maternal death. Multiple logistic regression analysis will be used to evaluate the magnitude of the associations adjusting for all confounders. Population attributable fractions can be used to quantify the number of cases of deaths that could be avoided if women changed their childbearing patterns to groups that carry minimal risks. This will be used to establish the relative importance of each factor rather than used to quantify any estimates, since it would be unrealistic to assume births to certain group of women can be eliminated completely. 
The two existing methods of modelling the magnitude of reduction in MMRatio due to childbearing shifts are standardisation and theoretical shifts to the childbearing patterns. These models will be updated and improved.  Maternal mortality data spanning 30 years will be used to increase the accuracy of the results. The adjusted group specific MMRatios can be predicted from the logistic regression model and these MMRatios will be used to calculate the reduction in the expected number of maternal deaths. Thus, the resulting estimate of the reduction in MMRatio due to childbearing pattern shifts will take account of confounders. The 95% confidence intervals calculated for the adjusted odds ratios and baseline odds can be used to compute the range of likely values for the reduction estimate. In addition, more realistic changes in the childbearing shifts will be used for the Trussell and Pebley model, for example, reduce the proportion of births to mothers aged <20 to 5% of the total number of births rather than eliminating them.

To explore the effect fertility has on the MMRate the observed MMRate will be compared with various theoretical MMRates calculated using different assumptions for the MMRatio and the General Fertility Rate (GFR). 

Sample Size Calculation and Outcome Variable(s)


The outcome variable is maternal death. A maternal death will be defined as a death during pregnancy or within 90 days of termination of pregnancy, regardless of pregnancy duration or termination method. The causes of maternal deaths will be categorised into direct obstetric causes (including haemorrhage, sepsis, hypertensive disorders of pregnancy, dystocia and other direct obstetric causes), abortion related, and other causes. A 90-day postpartum cut-off will be used because traditionally studies based in Matlab have used this definition and so the results from this study will be comparable to the other studies. 

Sample sizes were calculated based on the method for the comparison of proportions given by Kirkwood [18], having a power of 80% to detect differences with a significance level of 5%. 
Between 1976-2005 there were 215,779 pregnancies in Matlab [12]. For analyses via stratification, we assume that the proportion of pregnancies in each permutation of maternal age and parity groups is the same as the proportions in each cell as those reported for Matlab in 1976-1985 [6]. The expected number of pregnancies in each cell is shown in Table 1; for example, the expected number of pregnancies for 20-25 year olds with parity 0 is 1176. 

Table 1: the expected number of pregnancies during 1976-2005 in different maternal age and parity group combinations.
	
	Parities

	Age
	0
	1-2
	3-4
	5-6
	7-8
	9+
	all parities

	15-19
	28468
	10422
	207
	22
	3
	0
	39121

	20-24
	15438
	43135
	8683
	365
	28
	3
	67651

	25-29
	1176
	14116
	24906
	6260
	511
	74
	47043

	30-34
	136
	2113
	11857
	14655
	4802
	774
	34338

	35-44
	56
	520
	3020
	9150
	9803
	5078
	27626

	all ages
	45273
	70306
	48674
	30451
	15147
	5929
	215779


Analysing maternal mortality within each maternal age group, i.e. holding the maternal age constant, the effect of parity can be investigated. Taking parity 1-2 as the baseline with a MMRatio  of 236 per 100,000 live births within each age group [12], Table 2 shows the minimum odds ratio detectable given the expected number of pregnancies. Within the youngest age group of 15-19 year olds, there is sufficient sample size to detect an 80% excess maternal mortality (odds ratio= 1.8) in parity 0 group compared to parity 1-2 group. Some parity groups have been combined due to small numbers of expected pregnancies. 

Within each parity group, the effect of age can be investigated whilst holding the parity constant. Assuming that the baseline age group of 20-24 has a MMRatio of 282 per 100,000 live births; there is sufficient sample size to detect an odds ratio of 1.6 between mothers aged 25-29 compared to mothers aged 20-24 in the parity 1-2 group. The remaining minimum odds ratios are shown in Table 3.

Table 2: The minimum odds ratio detectable between parity groups taking parity 1-2 as the baseline, given the expected number of pregnancies within each maternal age group.

	
	Parities

	Within age group
	 0 vs. 1-2
	 3-4 vs. 1-2
	5-6 vs. 1-2
	7-8 vs. 1-2
	9+ vs. 1-2

	15-19
	1.8
	11.8*
	
	
	

	20-24
	1.7
	1.9
	7.7**
	
	

	25-29
	4.0 
	1.7
	2.2
	6***
	

	30-34
	18.9
	2.8
	2.8
	3.1
	5.7

	35-44
	44.1
	5.6
	5.1
	5.1
	5.3


* odds ratio for parity 3+ compared to parity 1-2 in the 15-19 age group.

** odds ratio for parity 5+ compared to parity 1-2 in the 20-24 age group.

*** odds ratio for parity 7+ compared to parity 1-2 in the 25-29 age group. 

Table 3:  The minimum odds ratio detectable between maternal age groups, taking age 15-19 as the baseline, given the expected number of pregnancies within each parity group.

	
	age groups

	within parity group
	15-19 vs. 20-24
	25-29 vs. 20-24
	30-34 vs. 20-24
	35-44 vs. 20-24

	0
	1.6
	3.6
	11.8*
	

	1-2
	17
	1.6
	2.7
	5.7

	3-4
	11.2
	1.8
	1.9
	2.6

	5+
	81.3
	5.4
	5.2
	5.2


*odd ratio for aged 30+ compared to aged 20-24 in the parity 0 group. 

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.  


No clinical and laboratory-based tests will be done. 

Data Safety Monitoring Plan (DSMP)


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.


No clinical investigations will be carried out. 

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. 

The data will be analysed by Wei Huang, under supervision from Dr Chowdhury and Dr Ronsmans, and the statistical analysis will be carried out in the latest version of R (version 2.5.1) and STATA (version 10). The detailed data analysis plan has been outlined above.

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.


This research will be using secondary data routinely collected through the demographic surveillance system in Matlab and for which the appropriate ethical procedures are in place. No new data will be collected.

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.


Not applicable 
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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.


The analysis will be done in close collaboration with a senior statistician at the ICDDR,B, Dr Elahi Chowdhury, and Dr Carine Ronsmans. Visits to the ICDDR,B are planned to discuss the research proposal, to further elaborate the data requirements and to visit Matlab. Detailed analyses plans will be formulated and shared with Dr Chowdhury. The findings will be disseminated at the ICDDR,B at the end of  the research.

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. 

The existing collaboration between the ICDDR,B and London School Hygiene and Tropical Medicine will be strengthened, with the introduction of a new PhD student, Wei Huang, on to the project. Currently Dr Carine Ronsmans is undertaking research work in collaboration with senior members of the 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)

A. Principal Investigator
1.   Name
:
Mahbub-E-Elahi Khan Chowdhury
2.    Present position
:
Associate Scientist & Acting Head





Reproductive Health Unit, Public Health Sciences Division 

3.   Educational  background
:
PhD in Epidemiology

       (last degree and diploma & training relevant to the present research proposal)

4.
List of ongoing research protocols  

(start and end dates; and percentage of time)

4.1.  As Principal Investigator

	Protocol Number
	Starting date
	End date
	Percentage of time

	
	
	
	

	
	
	
	


4.2.  As Co-Principal Investigator

	Protocol Number
	Starting date
	End date
	Percentage of time

	2005-039
	01/05/2006
	30/09/2008
	

	2007-014
	01/07/2007
	31/12/2008
	


4.3.  As Co-Investigator  


	Protocol Number
	Starting date
	End date
	Percentage of time

	2004-054
	01/10/2004
	31/03/2008
	

	2006-001
	01/05/2006
	31/03/2008
	

	
	
	
	


5   Publications 

	Types of publications
	Numbers

	a)   Original scientific papers in peer-review journals                               
	10

	b)   Peer reviewed articles and book chapters                                                               
	5

	c)   Papers in conference proceedings
	8

	c)  Letters, editorials, annotations, and abstracts in peer-reviewed journals  
	

	c) Working papers
	8

	b)  Monographs
	


6    Five recent publications including publications relevant to the present research protocol

1) Chowdhury ME, Botlero B, Koblinsky MA, Saha S, Dieltiens G, Ronsmans C: Determinants reduction of maternal mortality in Matlab, Bangladesh: a 30-year cohort study. The Lancet (accepted on 28 August 2007).

2) Anwar I, Sami M, Akhtar N, Chowdhury ME, Salma U, Rahman M, Koblinsky M. Inequity in use of maternal health care services: Evidence from two home-based skilled birth attendant programme areas in Bangladesh. Bulletin of the World Health Organization (accepted on 14 August 2007).

3) Yusuf HR, Akhter HH, Chowdhury ME, Rochat RW. Causes of Death among Women Aged 10-50 Years in Bangladesh, 1996-1997. Journal of Health Population and Nutrition (accepted on 03 October 2007).

4) Chowdhury ME, Ronsmans C, Killewo J, Anwar I, Gausia K, Das-Gupta S, Blum LS, Dieltiens G, Marshall T, Saha S, Borghi J.  Equity in use of home-based or facility-based skilled obstetric care in rural Bangladesh: an observational study. The Lancet 2006; 367:327-32.

5) Chowdhury ME, Akhter HH, Chongsuvivatwong V, Geater AF. Neonatal mortality in rural Bangladesh: an exploratory study. Journal of Health Population and Nutrition 2005; 23:16-24. 

B. Co principal investigator
1.   Name
:
Marge Koblinsky, PhD

2.   Present position
:
Director, PHSD

3.   Educational  background
:
PhD-1968-73, Biochemistry, Columbia University, USA

       (last degree and diploma & training relevant to the present research proposal)

4.  
List of ongoing research protocols  

(start and end dates; and percentage of time)

4.1. As Principal Investigator

	Protocol Number
	Starting date
	End date
	Percentage of time

	2004-054
	01/10/2004
	31/03/2008
	30%

	2005-039
	01/05/2006
	30/09/2008
	8%

	
	
	
	


4.2. As Co-Principal Investigator

	Protocol Number
	Starting date
	End date
	Percentage of time

	2006-017
	01/07/2006
	30/12/2007
	

	2007-015
	01/07/2007
	30/06/2008
	14 days

	
	
	
	


4.3. As Co-Investigator  


	Protocol Number
	Starting date
	Ending date
	Percentage of time

	
	
	
	


5.   Publications 

	Types of publications
	Numbers

	a)   Original scientific papers in peer-review journals                               
	22

	b)   Peer reviewed articles and book chapters                                                               
	7

	c)   Papers in conference proceedings
	

	c)  Letters, editorials, annotations, and abstracts in peer-reviewed               journals  
	24

	d) Working papers
	6

	c)  Monographs
	4


6.    Five recent publications including publications relevant to the present research protocol

1) Koblinsky M, L Sibley, N. Kureshy.   Increasing use of skilled birthing or emergency care for maternal survival: challenges for Safe Motherhood. (Submitted 2004)
2) Sibley L, Sipe T and M Koblinsky. Does training of traditional birth attendants improve referral of obstetric complications: A review of the evidence. (Soc Sci Med 2004)
3) Sibley L, Sipe T and M Koblinsky. Does training of traditional birth attendants increase use of antenatal care services:  A review of the evidence. J Midwifery Womens Health Jul-Aug 2004; 49(4):298-305.
4) Koblinsky M. (ed).  Factors Affecting Maternal Mortality Reduction: Lessons from Bolivia, China, Egypt, Honduras, Indonesia, Jamaica, and Zimbabwe. Washington, DC:  World Bank (2003) 
5) Koblinsky M. Indonesia Case Study, 1990-1999. In  Factors Affecting Maternal Mortality Reduction: Lessons from Bolivia, China, Egypt, Honduras, Indonesia, Jamaica, and Zimbabwe. Washington, DC:  World Bank (2003)

C. Co principal investigator
1.   Name

:     Carine Ronsmans

2.   Present position

:     Reader in Epidemiology and Reproductive Health

3.   Educational  background
:     M.D., Dr.P.H.

       (last degree and diploma & training relevant to the present research proposal)

4.
List of ongoing research protocols  

(start and end dates; and percentage of time)

4.1. As Principal Investigator

	Protocol Number
	Starting date
	End date
	Percentage of time

	
	
	
	

	
	
	
	


4.2. As Co-Principal Investigator

	Protocol Number
	Starting date
	End date
	Percentage of time

	2005-039
	01/05/2006
	30/09/2008
	

	
	
	
	


4.3. As Co-Investigator  


	Protocol Number
	Starting date
	Ending date
	Percentage of time

	
	
	
	


Currently involved in the following studies: 

1. to assess the cost-effectiveness of large-scale safe motherhood interventions in developing countries (Initiative for Maternal Mortality Programme Assessment (Immpact), coordinated by Wendy Graham at the University of Aberdeen) (I was coordinating the LSHTM partnership and the research programme in Indonesia and am now leading a research programme on linking maternal mortality with processes of care) 

2. to examine the effectiveness of micronutrient supplementation during pregnancy on birth outcomes (with collaborators at the University of Southampton)

3. to assess the short and long term medical, psycho-social, and economic consequences of severe maternal morbidity in rural Bangladesh (co-principal investigator with Marge Koblinsky, Lauren Blum and Elahi Chowdhury)

4. to assess the effectiveness of different approaches to audit in improving the quality of obstetric care in Benin, Mali and Niger (co-investigator)

5. to examine the contribution of indirect obstetric causes to maternal mortality in developing countries, in particular HIV (principal investigator).

6. to systematically review all available data sources and studies to estimate incidence, prevalence, case-fatality, and mortality from specific maternal health conditions in the world, as part of the new iteration of the Global Burden of Disease (GBD) Study (I am the leader of the expert group on maternal health)

5   Publications 

	Types of publications
	Numbers

	Original scientific papers in peer-review journals 
	75

	Peer reviewed articles and book chapters 
	5

	Papers in conference proceedings
	10

	Letters, editorials, annotations, and abstracts in peer-reviewed journals 
	6

	Working papers
	20

	Monographs
	


6    Five recent publications including publications relevant to the present research protocol

1. Collin SM, Anwar I, Ronsmans C. A decade of inequality in maternity care: trends in professional attendance and caesarean section in Bangladesh, 1993-2003 Journal of Equity in Health (In press)
2. Chowdhury ME, Botlero R, Koblinsky M, Saha S, Dieltiens G, Ronsmans C. Determinants of maternal mortality decline in Matlab, Bangladesh. Lancet (In press)

3. Hurt LS, Alam N, Dieltiens G, Aktar N, Ronsmans C. Duration and magnitude of mortality after pregnancy in rural Bangladesh. International Journal of Epidemiology (In press)

4. Chowdhury ME, Ronsmans C, Killewo J, Anwar I, Gausia K, Das-Gupta S, Blum L, Dieltiens G, Marshall T, Saha S, Borghi J. Equity in use of home-based or facility-based skilled obstetric care in rural Bangladesh: an observational study. Lancet 2006,367:327-332

5. Borghi J, Sabina N, Blum L, Hoque E, Ronsmans C. Household costs of  health care during pregnancy, delivery and the postpartum: a case study from Matlab, Bangladesh. Journal of Health, Population and Nutrition 2006,24:446-55 
D. Student investigator
1.   Name
:
Wei Huang
2.   Present Position
:
PhD student

3.   Educational background:
MSc Statistics (10/05-09/06)- Lancaster University


(Bayesian Inference, Generalized Linear Models, Advanced Likelihood Inference, Computer Intensive Methods, Computer Intensive Methods II, Longitudinal Data Analysis, Epidemiology, Environmental Epidemiology, Clinical Trials, Statistics in Practice.)
(last degree and diploma & training relevant to the present research proposal)
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       (start and end dates; and percentage of time)
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5. Publications 

	
Types of publications
	Numbers

	a. Original scientific papers in peer-review journals                               
	     

	b.   Peer reviewed articles and book chapters                                                               
	     

	c. Papers in conference proceedings
	     

	d. Letters, editorials, annotations, and abstracts in peer-reviewed journals  
	     

	e. Working papers
	     

	f. Monographs
	     


6    Five recent publications including publications relevant to the present research protocol

None

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.

This project will involve mainly the personnel time of the investigators. The will be a secondary data analysis and no primary data collection will be required. The study will use Health and Demographic Surveillance System (HDSS) data and other safe motherhood data sources (verbal autopsies, pregnancy monitoring data and facility records) of ICDDR,B in Matlab over 30-year (1976-2005). The required data sources are already available with the investigators which are currently being used in two of their ongoing studies 1) Burden of maternal ill health and death (Protocol #2005-039) and 2) Safe Motherhood: South Asia Case Studies (Protocol number: # 2004-054). Therefore no additional cost of data acquisition will be required.

The salary (100%) of Dr. Mahbub-E-Elahi Khan Chowdhury (PI) is supported by Research Programme Consortium Contract award by the UK Department for International Development (DFID). Under this contact ICDDR,B has signed a sub-agreement with the London School of Hygiene and Tropical Medicine (LSHTM) to support research programmes on safe motherhood in Bangladesh for five years 2005-2010 (Total budget # £138,885). The salary of Dr. Ronsmans is supported by LSHTM. Dr. Marge Koblinsky will be involved in this study with 0% salary as 100% of her salary is covered from other sources.

The DFID consortium grant also supports international trips between Dhaka and London for both Dr. Chowdhury and Dr. Ronsmans for exchange of technical expertise between ICDDR,B and LSHTM. These exchange visits will allow both Dr. Chowdhury and Dr. Ronsmans to support the research of Ms. Wei Huang (PhD student). 

Ms. Wei Huang has plan to make to make 2 visits at ICDDR,B. In the first trip she will familiar herself with the study settings (Matlab), study population, surveillance and other safe motherhood data collection systems, data collection tools, data management procedures etc. In the second trip she will mainly participate in performing final data analysis, writing report and disseminating findings. In both the visits she will jointly work with the investigators in ICDDR,B. Assuming that the London-Dhaka-London ticket costs £700 (including visas, insurance etc.), and assuming a daily per diem of £40 for 21 days, the total costs for a three-week trip would be £1540.  Thus 2 such trips for Ms. Huang will require £3080. Ms. Huang has applied to the LSHTM for fund for one trip. For another trip we need to find fund a source. 

Other Support

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

Check-List
CHECK-LIST FOR SUBMISSION OF RESEARCH PROTOCOL

FOR CONSIDERATION OF RESEARCH REVIEW COMMITTEE (RRC)

[Please check (X) appropriate box]

	1. Has the proposal been reviewed, discussed and cleared at the Division level?

	Yes
	 FORMCHECKBOX 

	No
	 FORMCHECKBOX 



	If No, please clarify the reasons:      


	2. Has the proposal been peer-reviewed externally? 

	Yes
	 FORMCHECKBOX 

	No
	 FORMCHECKBOX 



	If the answer is ‘No’, please explain the reasons: This is a PhD student research protocol and we have requested for waiver for external review.



	If yes, have the external reviews’ comments and their responses been attached

	                        Yes             
	 FORMCHECKBOX 


	No
	 FORMCHECKBOX 


	3. Has the budget been cleared by Finance Department?

	Yes
	 FORMCHECKBOX 

	No
	 FORMCHECKBOX 



	If the answer is ‘No’, reasons thereof be indicated: No additional cost will incur from ICDDR,B due to this project as described in budget justification.



	4. Does the study involve any procedure employing hazardous materials, or equipments?

	Yes
	 FORMCHECKBOX 

	No
	 FORMCHECKBOX 



	If  ‘Yes’, fill the necessary form.



	    ______________                                                                                                                _________                                                                                                                         Signature of the Principal Investigator
                                                                             Date                                                                          
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