	[image: image1.wmf] 


             Centre for Health & Population Research

	RRC APPLICATION FORM



	RESEARCH PROTOCOL 

NUMBER: 2006-050
	FOR OFFICE USE ONLY

	
	RRC Approval:
	 FORMCHECKBOX 
 Yes /
	 FORMCHECKBOX 
 No
	Date:     

	
	ERC Approval:
	 FORMCHECKBOX 
 Yes /
	 FORMCHECKBOX 
 No
	Date:     

	
	AEEC Approval:
	 FORMCHECKBOX 
 Yes /
	 FORMCHECKBOX 
 No
	Date:     

	Protocol Title: Long-term health impact of prenatal supplementation and early postnatal influences in early childhood: four and half year follow-up of the MINIMat study in Matlab, Bangladesh

	Short title (in 50 characters including space): Long term health impact of prenatal supplement



	Theme: (Check all that apply)

 FORMCHECKBOX 
  Nutrition

 FORMCHECKBOX 
  Emerging and Re-emerging Infectious Diseases

 FORMCHECKBOX 
  Population Dynamics

 FORMCHECKBOX 
  Reproductive Health

 FORMCHECKBOX 
  Vaccine Evaluation

 FORMCHECKBOX 
  HIV/AIDS
	 FORMCHECKBOX 
   Environmental Health
 FORMCHECKBOX 
   Health Services
 FORMCHECKBOX 
   Child Health
 FORMCHECKBOX 
   Clinical Case Management
 FORMCHECKBOX 
   Social and Behavioural Sciences

	Key words:  Health Impact, Prenatal supplementation, Early Postnatal influence    

	Relevance of the Protocol:

This protocol is a follow-up to the protocol "Combined Interventions to Promote Maternal and Infant Health (2000-025)" , which addressed four combined interventions in a cohort of pregnant women, aiming at detailed knowledge about different combinations of interventions and their effects on  primarily birth weight and maternal haemoglobin. Participants were randomised regarding early and later start of food supplementation, type of micronutrient supplementation, treatment for asymptomatic bacterial vaginosis, and counselling for exclusive breast-feeding.

This follow-up protocol will investigate the health of the offspring at four and half years of age. Of particular interest will be markers of metabolic and immune function in these children as well as their health status. This will allow the comprehensive assessment of the impact of the original intervention as well as provide data in relation to the developmental origins of health and disease hypothesis. As offspring of a randomised controlled trial, this cohort provides a valuable tool with which to study this growing field of research. This research is of particular relevance to countries in transition (such as Bangladesh), which are facing a duel burden of infectious and chronic diseases. 


	Centre’s Priority (as per Strategic Plan, to be imported from the attached Excel Sheet):
1.5: Strengthen child health and development interventions through research on effective child caring, stimulation and health-seeking practices in the homes.

3.1  Conduct studies to evaluate the effect of improving maternal nutrition as well as non-nutritional interventions on foetal growth and birth weight

	Programmes:

 FORMCHECKBOX 
   Child Health Programme

 FORMCHECKBOX 
   Nutrition Programme

 FORMCHECKBOX 
   Programme on Infectious Diseases & Vaccine Science

 FORMCHECKBOX 
   Poverty and Health  Programme
	   FORMCHECKBOX 
   Health and Family Planning Systems Programme 
   FORMCHECKBOX 
   Population Programme

   FORMCHECKBOX 
   Reproductive Health Programme

   FORMCHECKBOX 
   HIV/AIDS Programme

	Principal Investigator (Should be a Centre’s staff) 

Dr. Shams El Arifeen 
Address (including e-mail address):                                                           

shams@icddrb.org

	 DIVISION:

 FORMCHECKBOX 
  CSD                                 FORMCHECKBOX 
  LSD

   FORMCHECKBOX 
  HSID                                FORMCHECKBOX 
  PHSD

	Co-Principal Investigator(s): Internal
Rubhana Raqib (immune function), Kabir, I (breastfeeding and body composition), Jena D Hamadani (psycho-motor development) 


	Co-Principal Investigator(s): External: 

(Please provide full official address including e-mail address and Gender)
Uppsala university: Prof Lars Ake Persson, Lotta Ekstrom,  LSH&TM:  Prentice, Andrew.; Moore, Sophie;


	Co-Investigator(s): Internal: 
Md. Yunus, A. M.Waheedul Hoque, Ashraful Islam Khan  

	Co-Investigator(s): External 

(Please provide full official address including e-mail address and Gender)

Sophie Hawkesworth, Emiko Noguchi, Yukiko Wagatsuma


	Student Investigator(s): Internal (Centre’s staff):


	Student Investigator(s): External:

(Please provide full address of educational institution and Gender) 



	Country

Sweden
Contact person

Prof. Lars Ake Persson
Department

(including Division, Centre, Unit)

IMCH, Uppsala University
Institution

(with official address)

Professor and head,

International Maternal and Child HealthDepartment of Women's and Children's Health

Uppsala University

University Hospital

SE 751 85 Uppsala, Sweden

Phone  +46 18 6119294Fax +46 18 508013

E-mail: lars-ake.persson@kbh.uu.se

http://www.kbh.uu.se

Directorate

(in case of GoB i.e. DGHS)

     
Ministry (in case of GoB)

     
Collaborating Institute(s): Please Provide full address

Institution # 1



	Institution # 2
Country

UK
Contact person

Andrew Prentice, Sophie Moore
Department

(including Division, Centre, Unit)

MRC International Nutrition GroupNutrition & Public Health Intervention Research UnitLondon School of Hygiene & Tropical Medicine
Institution

(with official address)

MRC International Nutrition Group

Nutrition & Public Health Intervention Research Unit

London School of Hygiene & Tropical Medicine

Keppel Street, London  WC1E 7HT

Tel:  + 44 (0)20 7958 8138

Fax: + 44 (0)20 7958 8111

Directorate

(in case of GoB i.e. DGHS)

     
Ministry (in case of GoB)

     


	Institution # 3

Country

Japan
Contact person

Emiko Noguchi, Yukiko Wagatsuma
Department

(including Division, Centre, Unit)

Graduate School of comprehensive human Sciences
Institution

(with official address)

Graduate School of comprehensive human Sciences

Department of epidemiology

University of Tsukuba

1-1-1 Tennodai, Tsukuba

Ibaraki 305-8575, Japan

Tel/Fax: 029-853-3489

Directorate

(in case of GoB i.e. DGHS)

     
Ministry (in case of GoB)

     
Note: If more than 3 collaborating institutions are involved in the research protocol, additional block(s) can be inserted to mention its/there particular(s).



	Population: Inclusion of special groups (Check all that apply):

Gender

 FORMCHECKBOX 
   Male

 FORMCHECKBOX 
   Female 


Age

 FORMCHECKBOX 
   0 – 4 years

 FORMCHECKBOX 
   5 – 9 years

 FORMCHECKBOX 
   10 – 19 years

 FORMCHECKBOX 
   20 – 64 years

 FORMCHECKBOX 
    65 +
 FORMCHECKBOX 
   Pregnant Women

 FORMCHECKBOX 
   Fetuses

 FORMCHECKBOX 
   Prisoners
 FORMCHECKBOX 
   Destitutes 
 FORMCHECKBOX 
   Service Providers
 FORMCHECKBOX 
   Cognitively Impaired
 FORMCHECKBOX 
   CSW

 FORMCHECKBOX 
   Others  (specify Offspring of MINIMat Trial)
 FORMCHECKBOX 
    Animal

NOTE   It is the policy of the Centre to include men, women, and children in all research projects involving human subjects unless a clear and compelling rationale and justification (e.g. gender specific or inappropriate with respect to the purpose of the research) is there. Justification should be provided in the `Sample Size’ section of the protocol in case inclusiveness of study participants is not proposed in the study.

	Project/study Site (Check all the apply):

 FORMCHECKBOX 
  Dhaka Hospital

 FORMCHECKBOX 
  Matlab Hospital

 FORMCHECKBOX 
  Matlab DSS Area

 FORMCHECKBOX 
  Matlab non-DSS Area

 FORMCHECKBOX 
  Mirzapur

 FORMCHECKBOX 
  Dhaka Community

 FORMCHECKBOX 
  Chakaria

 FORMCHECKBOX 
  Abhoynagar
	 FORMCHECKBOX 
   Mirsarai

 FORMCHECKBOX 
   Patyia

 FORMCHECKBOX 
   Other areas in Bangladesh      
 FORMCHECKBOX 
   Outside Bangladesh

              Name of Country:      
 FORMCHECKBOX 
   Multi Centre Trial

(Name other countries involved):      


	Type of Study (Check all that apply):

 FORMCHECKBOX 
  Case Control Study

 FORMCHECKBOX 
  Community-based Trial/Intervention

 FORMCHECKBOX 
  Program Project (Umbrella)

 FORMCHECKBOX 
  Secondary Data Analysis

 FORMCHECKBOX 
  Clinical Trial (Hospital/Clinic)

 FORMCHECKBOX 
  Family Follow-up Study
 FORMCHECKBOX 
   Cross Sectional Survey

 FORMCHECKBOX 
   Longitudinal Study (cohort or follow-up)

 FORMCHECKBOX 
   Record Review

 FORMCHECKBOX 
   Prophylactic Trial

 FORMCHECKBOX 
   Surveillance/Monitoring

 FORMCHECKBOX 
   Others:      
   NOTE:  Does the study meet the definition of clinical studies/trials given by the International Committee of Medical                       Journal Editors (ICMJE)?   Yes  FORMCHECKBOX 
      No  FORMCHECKBOX 

                    Please note that the ICMJE defined clinical trial as “Any research project that prospectively assigns human subjects to intervention and comparison groups to study the cause-and-effect relationship between a medical intervention and a health outcome”.

              If YES, after approval of the ERC, the PI should complete and send the relevant form to provide required information about the research protocol to the Committee Coordination Secretariat for registration of the study into websites, preferably at the www.clinicaltrials.gov. It may please be noted that the PI would require to provide subsequent updates of the research protocol for updating protocol information in the website.

	Targeted Population (Check all that apply):

 FORMCHECKBOX 
  No ethnic selection (Bangladeshi)

 FORMCHECKBOX 
  Bangalee

 FORMCHECKBOX 
  Tribal group


	 FORMCHECKBOX 
   Expatriates

 FORMCHECKBOX 
   Immigrants

 FORMCHECKBOX 
   Refugee

	Consent Process (Check all that apply):
 FORMCHECKBOX 
  Written

 FORMCHECKBOX 
  Oral

 FORMCHECKBOX 
  None

	 FORMCHECKBOX 
   Bengali Language

 FORMCHECKBOX 
   English Language


	Proposed Sample Size:


Sub-group (Name of subgroup (e.g. Men, Women) and Number

Name

Number

Name

Number

(1) All MINIMat children (including a sub-chort of 1000 undergoing more detailed mesurements) 

2700
(3)       

     
(2)   

     
(4)       

     
                                                                                                                                                 Total sample size: 2700

	Determination of Risk: Does the Research Involve (Check all that apply):

 FORMCHECKBOX 
  Human exposure to radioactive agents?

 FORMCHECKBOX 
  Fetal tissue or abortus?

 FORMCHECKBOX 
  Investigational new device?

        (specify:      )

 FORMCHECKBOX 
  Existing data available from Co-investigator

 FORMCHECKBOX 
  Human exposure to infectious agents?

 FORMCHECKBOX 
  Investigational new drug

 FORMCHECKBOX 
  Existing data available via public archives/sources

 FORMCHECKBOX 
  Pathological or diagnostic clinical specimen only

 FORMCHECKBOX 
  Observation of public behaviour

     FORMCHECKBOX 
  New treatment regime


	Yes

 FORMCHECKBOX 

No

 FORMCHECKBOX 

Is the information recorded in such a manner that study participants can be identified from information provided directly or through identifiers linked to the study participants?

Yes

 FORMCHECKBOX 

No

 FORMCHECKBOX 

Does the research deal with sensitive aspects of the study participants’ behaviour; sexual behaviour, alcohol use or illegal conduct such as drug use?
Could the information recorded about the individual if it became known outside of the research:

Yes

 FORMCHECKBOX 

No

 FORMCHECKBOX 

Place the study participants at risk of criminal or civil liability?

Yes

 FORMCHECKBOX 

No

 FORMCHECKBOX 

Damage the study participants’ financial standing, reputation or employability, social rejection, lead to stigma, divorce etc.?


	Do you consider this research (Check one):

 FORMCHECKBOX 
   Greater than minimal risk



 FORMCHECKBOX 
 No more than minimal risk
 FORMCHECKBOX 
   Only part of the diagnostic test

Minimal Risk is "a risk where the probability and magnitude of harm or discomfort anticipated in the proposed research are not greater in and of themselves than those ordinarily encountered in daily life or during the performance of routine physical, psychological examinations or tests. For example, risk of drawing a small amount of blood from a healthy individual for research purposes is no greater than the risk of doing so as a part of routine physical examination".


	Yes/ No
 FORMCHECKBOX 
    FORMCHECKBOX 
   Is the proposal funded?

               If yes, sponsor Name: (1)      SIDA/ SAREC
                                                  (2)      British MRC



                                                  (3)    Global Health Research Fund, University of Tsukuba.


	Yes/No
 FORMCHECKBOX 
    FORMCHECKBOX 
     Is the proposal being submitted for funding?
                 If yes, name of funding agency:       (1)      
                                                                           (2)      

	Do any of the participating investigators and/or member(s) of their immediate families have an equity relationship (e.g. stockholder) with the sponsor of the project or manufacturer and/or owner of the test product or device to be studied or serve as a consultant to any of the above?

IF YES, a written statement of disclosure to be submitted to the Centre’s Executive Director.

Dates of Proposed Period of Support              Cost Required for the Budget Period ($)

Years

Direct Cost

Indirect Cost

Total Cost

Year-1

12,845

4,110

!Undefined Bookmark, TEXT289 FORMTEXT 

!Undefined Bookmark, TEXT289

Year-2

330,131

105,642

!Undefined Bookmark, TEXT292 FORMTEXT 

!Undefined Bookmark, TEXT292

Year-3

350,545

112,174

!Undefined Bookmark, TEXT295 FORMTEXT 

!Undefined Bookmark, TEXT295

Year-4

111,942

35,821

!Undefined Bookmark, TEXT298 FORMTEXT 

!Undefined Bookmark, TEXT298

Year-5

     
     
0 FORMTEXT 

0

Total

805,463
257,747
!Undefined Bookmark, TEXT289 FORMTEXT 

!Undefined Bookmark, TEXT289

(Day, Month, Year - DD/MM/YY)                     

 Beginning Date : As soon as possible

 End Date           : 31/12/09


	Certification by the Principal Investigator

I certify that the statements herein are true, complete and accurate to the best of my knowledge. I am aware that any false, fictitious, or fraudulent statements or claims may subject me to criminal, civil, or administrative penalties. I agree to accept the responsibility for the scientific conduct of the project and to provide the required progress reports including updating protocol information in the SUCHONA (Form # 2) if a grant is awarded as a result of this application.

 ___________                                                                                                                       ____________

Signature of PI                                                                                                                                         Date             

                                      

	Approval of the Project by the Division Director of the Applicant

The above-mentioned project has been discussed and reviewed at the Division level as well by the external reviewers. The protocol has been revised according to the reviewers’ comments and is approved.

KOBLINSKY, Dr. Marge
     
Name of the Division Director
Signature
                Date of Approval



Table of Contents

1RRC APPLICATION FORM


8Project Summary


9Description of the Research Project


9Hypothesis to be Tested:


9Specific Aims:


10Background of the Project including Preliminary Observations


14Research Design and Methods


17Sample Size Calculation and Outcome Variable(s)


18Facilities Available


18Data Safety Monitoring Plan (DSMP)


19Data Analysis


19Ethical Assurance for Protection of Human Rights


20Use of Animals


21Literature Cited


23Dissemination and Use of Findings


24Collaborative Arrangements


24Biography of the Investigators


25Biography of the Investigators


27Biography of the Investigators


28Detailed Budget


28Budget Justifications


28Other Support


29Appendix 1: Voluntary Consent Form


29Appendix 2: Comments of External Reviewers


29Appendix 3: Response to External Reviewer’s Comments


29Appendix 4: Abstract Summary covering eight points specified by the ERC


30Check-List




        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. (Please keep as brief as possible).


	Principal Investigator(s): Dr. Shams El Arifeen 


	Research Protocol Title: Long-term health impact of prenatal supplementation and early postnatal influences in early childhood: four and half year follow-up of the MINIMat study in Matlab, Bangladesh

	Total Budget US$: 1,063,211              Beginning Date : As soon as possible            Ending Date: 31/12/09

	Poor maternal nutritional status remains an important determinant of long-term maternal health as well as of fetal growth and subsequent infant and child health and survival, especially in South Asia. There is a wealth of animal and epidemiological evidence linking early nutrition to later health outcomes but there are very few intervention studies where these hypotheses may be tested. 

This protocol is a follow-up to the MINIMat trial (Protocol 2000-025, "Combined Interventions to Promote Maternal and Infant Health") which randomised pregnant women in the Matlab area to four combined interventions. The subjects were randomised regarding early and later start of food supplementation, type of micronutrient supplementation, treatment for asymptomatic bacterial vaginosis, and counselling for exclusive breast-feeding. The MINIMat study provides and excellent opportunity to investigate in a prospective design the effects on child health of maternal food and micronutrient supplementation, birth weight and feeding practices in a well defined cohort. We aim to investigate current nutrient status, chronic disease risk factors and immune function in the offspring of the MINIMat cohort at four and half years of age. 
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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 current proposal aims to test the hypothesis that food and micronutrient supplementation during pregnancy, postnatal feeding practices, and child growth have an impact on nutritional status, metabolic, immune function, asthma and allergic diseases in the offspring between 4 and 5 years of age.
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.


The aims of this proposed study are to examine whether nutritional interventions during early life (fetal and postnatal) are associated with indicators of:

1) Nutritional status in early childhood

                              - anthropometry (height, weight, skinfolds, muac, head and waist circumference)

                              - micronutrient status (assed by blood markers)

2) Chronic disease risk factors in early childhood

                              - blood metabolites (insulin, glucose, full lipid profile)

                              - blood pressure

                              - body composition (assessed by bioelectrial impedance and anthropometry)

3) Immunity, asthma and allergic disease in early childhood

                               - vaccine response

                               - markers of T-cell related immune function

                               - allergic status by questionnaire and serum IgE levels

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)
Background

The Developmental Origins of Health and Disease (DOHaD) hypothesis states that alterations in nutrition and endocrine status during fetal life and early infancy result in developmental adaptations that permanently change structure, physiology and metabolism, thereby predisposing individuals to disease in later life (Barker DJ, 1999). Support for this hypothesis is based on substantial evidence for associations between low birth weight or early infant growth and chronic conditions such as type 2 diabetes, hypertension, coronary heart disease and stroke in later life. Such associations have recently also been observed in a number of different ethnic groups as well as in children and adolescents (Yajnik, 2004; Bergstrom et al, 1995). The DOHaD hypothesis has gained much attention as it may contribute to the understanding of the epidemics of chronic diseases affecting low income and transitional societies where the majority of low birth weight babies occur. Most of the evidence derives from studies where there is no information on nutrition during pregnancy and where birth anthropometry (e.g. birth weight) has been used as a proxy for fetal nutrition. In these studies, poor fetal nutrition can not be separated from other factors that cause intrauterine growth restriction (Kuzawa, 2004). Nutritional interventions in pregnancy thus represent an important resource with which to study the DOHaD hypothesis in more detail. 

Protein-energy supplements given to pregnant women in The Gambia have been associated with increased birth weight and neonatal survival (Ceesay et al, 1997). Evidence from animal studies has consistently shown that a restricted diet during pregnancy is associated with morbidity in the offspring, from hypertension to obesity (Langley, 2005). Some researchers have raised concern however, that improved nutrition in utero may actually increase fat mass and therefore in itself be a risk factor for diseases such as CHD (Yajnik, 2004). In India it has been shown that small, light mothers give birth to small babies who preserve body fat to such an extent that it may lead to later insulin resistance (Yajnik et al, 2002). This so-called ‘thin-fat baby phenomenon’ could be exaggerated by nutritional interventions in pregnancy, and therefore requires further research. 

Since women in developing countries are likely to suffer from multiple micronutrient deficiencies, providing a full complement of micronutrients is expected to optimize functional and health benefits to the mother and infant. It is believed that micronutrient supplementation during pregnancy may improve fetal and neonatal outcome which was the main hypothesis behind the MINIMat trial.

i)
MINIMat trial 

The Maternal and Infant Nutrition Interventions in Matlab (Research Protocol number: 2000-025) study is a large-scale study of combined interventions to improve maternal and infant health in Matlab, Bangladesh. Participants were randomized regarding early and later start of food supplementation, type of micronutrient supplementation and counseling for exclusive breast-feeding. The prenatal supplementation took the form of 6 different food- and micronutrient supplements daily from week 14 during pregnancy: a) the UNICEF/UNU/WHO preparation of 15 different micronutrients including 30 mg iron and 400 μg folic acid, b) 60 mg iron and 400 μg folic acid only, or c) 30 mg iron and 400 μg folic acid only. Women were also randomly allocated to either d) 600 kcal food supplementation starting in the first trimester of pregnancy, or e) similar amount of food supplements starting as the usual national program suggests in the second trimester. 

A full antenatal check-up was conducted on participating mothers, including weight measurement and blood pressure monitoring. A female paramedic based in the sub-centre visited the newly delivered women within 72 hours of birth to measure weight, length, head circumference and knee-heel length of the new-born. Immediately after delivery of a live born baby, mothers were randomized to 1 of 2 interventions. One group received breast-feeding counseling whilst the other mothers received standard health education. Counselors visited each infant within 3 days of birth. The visits were repeated at 15 days of age of the infant and again at 1, 2, 3 and 4 months. Infants were weighed and their lengths were measured every month until they reached 6 months of age and then every 2 months until a year old. At each visit, data were also collected on infant feeding and morbidity. 

ii) 
MINIMat preliminary results

Out of 5580 pregnant women identified with positive urine pregnancy test, 4436 consented to participate in the study and 3737 received supplements (omissions: n = 699 due to abortion, out-migration and refusal to participate). 3313 women completed participation up to child birth, and anthropometric measurements were conducted on 3282 singleton births. The MINIMat women received 80 days (mean) of food supplementation (total of 48,000 kcal) and 120 days of micronutrient supplementation. Fetal ultrasounds showed growth restriction during the third trimester of pregnancy. Mean birth weight was 2700 g (SD 411, n= 3282) with 30% born with low birth weight (<2.5kg). Usual start of food supplementation produced the same overall effect as early start. Similarly, there was no difference in birth weight due to type of micronutrient supplementation; sub-group analyses and dose-effect analyses are ongoing. 

B) Related MINIMat protocols

i) Children 0-24 months follow-up and outcome in a consecutive pregnancy 

An initial follow-up study of the MINIMat cohort (Research Protocol number: 2002-031): ‘Combined Interventions to Promote Maternal and Infant Health: Effects Over a Pregnancy Cycle and on Children 0-24 Months’) is investigating the effects on the child (micronutrient status, motor and cognitive development, growth, immune function and morbidity) during its first 2 years of life. In addition, the mother is followed up in her consecutive pregnancy, evaluating the potential effects over the entire pregnancy cycle of the mother (weight and micronutrient status) and consecutively born child (birth anthropometry).

ii)
Arsenic and child development follow-up

A further approved follow-up aims to study child growth and development in relation to arsenic exposure in early life (Research protocol number: 2004-052; ‘Arsenic in drinking water and child development. Continued activities 2005-2007: understanding the dynamics of arsenic exposure, developmental and cognitive function in children’). This study will follow up 2200 children from the MINIMat cohort whose prenatal arsenic exposure and nutritional status are known, and who have taken part in an in-depth assessment of psychomotor development at 7, 12 and 18 months of age. Within the follow-up protocol, childhood exposure to arsenic will be assessed based on arsenic concentrations in urine (at around 4 yrs and 10 months of age) and water (water arsenic linked to HDSS). Growth (weight, height, arm and head circumference) and psychomotor development and behavior will be measured at this same stage, using standardized procedures. 

The study being proposed is being designed in close liaison with the Principal Investigators of these two ongoing follow-up studies to ensure minimum additional particiapant burden.

C) Scientific Rationale

i) Rationale for studying the nutritional status of children during early childhood:

Limited information is available on the effect of early life exposure on indicators of micronutrient status in childhood. From animal studies there is evidence that gestational zinc deficiency may have a postnatal and suggested long-term effect on zinc regulation (Vruwink et al,1988). Similarly, folate deficiency has been associated with the upregulation of folate receptors in rat fetuses (Xiao et al, 2006) and a lasting effect of copper deficiency on metallathionein levels in mice has been reported (Arce & Keen, 1992). Plasma micronutrient status will be assessed in all children as an indicator of current nutritional status.

A large number of studies have investigated the association between maternal micronutrient status and infant health and nutrition related parameters and several reviews have been published (McArdle & Ashworth, 1999; Shah & Sachdev, 2004), including potential mechanisms of their action (Ashworth & Antipatis, 2001). The association most frequently reported and of relevance for MINIMat follow-up are those between maternal zinc status and infant immune function (Shah & Sachdev, 2006), maternal iron deficiency and offspring’s cardiovascular function, blood pressure and lipid metabolism (McArdle et al, 2006; Zhang et al, 2005). Some of the proposed mechanisms are also of interest to this follow-up; methylation of DNA (involving B12, folate and zinc micronutrients) (Van den Veyver, 2002) as well as oxidative stress that may potentially be modified by antioxidants (Luo et al, 2006). We will also explore the potential modifying effect of current nutritional status on the relationship between early life exposures and markers of both metabolic and immune function in childhood (see sections (ii) and (iii) below).

Planned measures: Current nutritional status will be assessed by anthropometry and blood micronutrient levels (ferritin, zinc, B12, vitamin A and E).  Anthropometric measures will include height, weight, mid-upper-arm circumference and skinfold thickness.  

ii) Rationale for studying markers of chronic disease risk indicators in early childhood: 

There are well established associations between size at birth and later metabolic effects such as hypertension (Barker et al, 1990), insulin resistance (Phillips et al, 1994), vascular dysfunction (Martyn et al, 1995) and dyslipidaemia (Barker et al, 1993). The MINIMat cohort, where nutrition in pregnancy has been directly altered and postnatal nutrition monitored, provides an ideal population in which to study the effects of early nutrition on disease risk factors. Metabolic markers of interest include glucose, insulin and blood lipids which would give an indication of chronic disease risk. The liver is a key organ in relation to metabolic function and there is some evidence to suggest that small-for-gestational-age babies also have relatively reduced liver volume (Latini et al, 2004).

Hypertension is a component of cardiovascular disease, making blood pressure another important outcome to study in this population. Recent evidence suggests the relationship between size at birth and blood pressure can be seen amongst children as well as adults (Forrester et al, 1996). Blood pressure has been shown to track from childhood into adulthood (Labathe et al, 1991), thus giving an indication of later disease risk. One trial in Argentina found that among children of higher BMI, those whose mothers had been given calcium supplements had lower blood pressure than those whose mothers had been given a placebo (Belizan et al, 1997). Many animal studies have shown a relationship between diet restriction in pregnancy and raised blood pressure in the offspring (Langley, 2005). A suggested mechanism for this relationship is reduced development of the kidneys; rat dams restricted food in pregnancy produce offspring with reduced kidney size and a smaller number of nephrons (Langley-Evans et al, 1999). Relatively small kidney size has also been observed in growth-retarded human fetuses (Konje et al, 1996).    

Obesity is a risk factor for later chronic disease (Snijder et al, 2006). Early life programming in response to a restricted nutrient supply appears to become detrimental only if an individual is subsequently exposed to conditions of plenty (Prentice et al, 2005). This has been termed the ‘thrifty phenotype’ hypothesis; the strongest associations between size at birth and chronic disease have been observed in individuals who have become obese in later life (Adair & Prentice, 2004). The distribution of body fat is also important in terms of risk of chronic disease; abdominal fat distribution is associated with metabolic disturbances (Snijder et al, 2006). 

Planned measures:

Body composition will be assessed in the whole cohort by bioelectrical impedance analysis and with anthropometric measures: waist and hip circumferences as well as skinfold thickness measurement. Blood pressure will also be measured in the entire cohort. 

In a sub-cohort of 1000 individuals (spanning one calendar year of births) we will collect fasted glucose, insulin and full-lipid profiles. In addition, we will assess the size and shape of the liver and kidneys via ultrasound. 

iii) Rationale for studying immunity, asthma and allergic diseases in early childhood: 

Evidence suggests that immune development during infancy may be programmed by environmental exposures during fetal life and early infancy, resulting in permanent deficits in functional immunity.  Research from The Gambia, West Africa has revealed seasonal influences on infant thymic size, assessed by ultrasound (Collinson et al, 2003), suggesting that an early environmental exposure, correlated with season of measurement, is influencing the development of the infant thymus.  These changes in thymic size are matched by changes in function, as assessed by T-cell receptor excision circle (TREC) density (Ngom et al, 2004), with evidence that these may be mediated by seasonally-dependent trophic factors in breast milk (N’Gom et al, 2004). Studies from Pakistan (Moore et al, 2004) and the Philippines (McDade et al, 2001) have described a relationship between small size at birth and an impaired response to polysaccharide vaccines in later life, suggesting that antibody generation to polysaccharide antigens, which have greater B-cell involvement, is compromised by fetal growth retardation.  

Bangladesh is witnessing a rapid emergence in the prevalence of asthma and allergic disease in both urban and rural areas (Hassan et al., 2002). As with other regions of the world, this increase is too rapid to be explained by changes to the gene pool, suggesting the importance of environmental factors. Previous research has highlighted a potential link between the early life environment (assessed by birth weight) and later life indicators of asthma and allergic disease, such as lung function (Rona et al, 1993). Further research is required in well characterized cohorts to understand the precise mechanisms for these associations. 

As part of the original MINIMat study, thymic development was assessed by ultra-sonography in a sub-cohort of infants at birth, and at 8, 24 and 52 weeks of age. Analysis of this data is ongoing, but preliminary findings support the observations from The Gambia, suggesting that thymic size in Bangladeshi infants is also influenced by both seasonally related factors and by exposures early in life, as measured by birth weight. These findings are paralleled by another recent study from Matlab, showing that TRECs levels and other markers of T-cell related immunity are altered in low birth weight infants as compared to normal birth weight infants (Raqib et al,  Submitted). However, the long-term functional implications of these differences in thymic size in infants from the MINIMat study requires further interrogation.

Planned measures:  The proposed study will enable us to, firstly, retest the hypothesis that size at birth correlates with response to Vi vaccination but additionally to explore whether this defect is restricted to the Vi vaccine, or whether it is common to all polysaccharide vaccines. The additional polysaccharide vaccine we propose to use is the 23-valent capsular polysaccharide pneumococcal vaccine.  Delayed-type hypersensitivity skin reactions to common environmental antigens will be assessed as a direct assessment of T-cell mediated immune function. On a sub-sample of the cohort, levels of TRECs and telomere lengths will be measured in blood cells. The allergic status of each child will be assessed by the modified ISSAC questionnaire, including information on wheezing and asthma, rhinitis and eczema. We will additionally assess total and specific serum IgE as an indicator of atopic status.  

D)
Wider significance

This study has the potential to contribute to our understanding of the early life predictors of chronic disease risk and immune function. The majority of the evidence for the DOHaD hypothesis is derived from studies where birth weight is used as a proxy measure for nutritional state in pregnancy. The MINIMat cohort, where nutrition in pregnancy was directly altered, represents an important resource within the growing field of the programming of disease risk. This research area is particularly important for countries such as Bangladesh where the burden of both fetal growth retardation and infectious disease mortality are high and where there is a rapid emergence of chronic diseases such as hypertension and type II diabetes. 

The current study will investigate the relationship between pre- and post-natal nutritional status, fetal and infant growth, and later immune function and chronic disease risk factors. If a relationship is observed, this will have important scientific implications at a number of levels. Firstly, if maternal nutrition during pregnancy, and/or infant nutrition during the early post-natal period, has lifelong effects on the offspring it would suggest that medical and nutritional attention focused on pregnant women and their infants is an even higher priority than at present. An understanding of which are the critical initial insults (e.g. pre-natal nutritional supplementation, absolute birth weight, fetal growth trajectory (SGA), infant feeding practices, post-natal catch-up growth or infections during infancy) and the mechanisms by which such effects are translated into adult disease and increased mortality, may assist future prevention strategies.



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.  

A) RESEARCH PLAN (Fig 1 in Appendix 5 for timetable)

Study area

This study will be conducted in the area of Matlab, Bangladesh, where ICDDR,B runs health surveillance and service delivery. A Health and Demographic Surveillance System (HDSS) is in place that covers a population of about 220,000 people. Community health workers (CHW) collect HDSS data during monthly household visits. The use of a unique identifying system allows tracking over time and across studies and databases.

Study enrollment

For the current study, children will be assessed for different parameters at four and half years of age. Eligible subjects will be selected and invited to participate in the study. Informed consent will be obtained from the parents/guardians of each participating child. All the MINIMat children will be invited to take part in the first phase of measurements (Group A) beginning at the end of January, 2007. A more detailed protocol will involve a sub-cohort of around 1000 children (Group B) born over one complete calendar year. These children have already taken part in a one year follow-up which involved the measurement of thymic size by ultrasound. There was a one year delay of starting immune and thymic measurements within the original MINIMat protocol; therefore the detailed study will take place on infants that reach four and half year from October 2007 for one calendar year. 

Group A  (all children) (see Fig 2 in Appendix 5 for schematic diagram)

i.
VISIT 1 at home: Consent obtained (day 0).

ii.
VISIT 2 in clinic: General questionnaire, anthropometry (including body composition via bioelectrical impedance), blood pressure, venus bleed (micronutrients) (day 3).

Group B  (sub-sample of 1,000 children) (see Fig 3 in Appendix 5 for schematic diagram)

i.
VISIT 1 at home: Consent obtained (day 0).

ii.
VISIT 2 in clinic: General questionnaire, anthropometry (including body composition via bioelectrical impedance), blood pressure, venous bleed (metabolic and pre-vaccination immune) and vaccination (day 3).

iii.
VISIT 3 in clinic: Second blood sample (micronutrient and post-vaccination immune), kidney and liver ultrasound, skin test begun (day 24). 

iv.
VISIT 4 at home: Skin test result (day 26). 

B) METHODS

Anthropometry

Group A: Weight, height, mid-upper arm circumference (MUAC), head, waist, abdominal and hip circumference, triceps and subscapular skinfold thickness of all MINIMat children will be measured by trained field staff at four and half years of age. Weight will be measured with an electronic balance with the precision of 0.1kg and height with a standing stadiometer with precision 0.1cm. Circumferences will be measured by fibre glass measuring tape to the nearest 0.1mm and skinfold thickness will be measured in triplicate using Holtain calipers to the nearest 0.1mm. Body composition will also be assessed via bioelectrical impedance analysis. 

Blood pressure 

Blood pressure will be measured in all MINIMat children. It will be measured in triplicate by trained field staff using a digital monitor (Omron 750, UK). The child will be seated and will be at rest for 5 minutes before the first measurement and for 2 minutes in between each subsequent measurement.

Blood sampling

Group A: The entire cohort will be asked to provide a 5ml venous bleed to study markers of micronutrient status. 

Group B: The children in the more detailed sub-cohort will be asked to provide two 5ml bleeds, 21 days apart. As well as micronutrient levels these blood samples will provide markers of metabolic and immune function (both pre- and post-vaccination status to allow the investigation of antibody titres). 

Bleeding will be conducted with a sterile needle and syringe and blood will be separated into appropriate collection tubes before being centrifuged. Spinning will take place at the subcentre; the phlebotomist will be fully trained in how to separate the appropriate plasma and serum aliquots before they are frozen and transported to the laboratory at Matlab for storage at -70 degrees centrigrade. 

i. Metabolic and chronic inflammatory markers. Markers of chronic disease risk factors will be analysed at MRC Human Nutrition Research Laboratories, UK Analysis will provide data on: total cholesterol/HDL cholesterol/triacylglycerides (plus derived LDL cholesterol), leptin, fasting glucose and insulin. Cystatin C, a measure of glomerular filtration rate, will be measured as an indication of kidney function.

ii. Haematology and micronutrient status. Haematology and micronutrient status. Haemoglobin concentration will be assessed by use of the HemoCue® system in the field. We will assess markers related to micronutrient status and their metabolism (ferritin, zinc, B12, folate, vitamin A and E) from some of the plasma samples.

iii. Immune follow-up. 

At the first clinic visit, a single sample of blood will be collected for analysis of pre-vaccination antibody titres. Following sample collection, each child will be given a single intramuscular dose of a Vi polysaccharide vaccine for Salmonella typhi (Sanofi-Pasteur, Lyon, France) and a single dose of the 23 valent capsular polysaccharide pneumoccal vaccine (Sanofi-Pasteur, Lyon, France).  21 days following vaccination (visit 3), a further blood sample will be collected for post-vaccination antibody titres.  In addition, cell mediated immunity (CMI) will be tested using delayed-type hypersensitivity skin tests, with responses assessed 48 hours later (visit 4).  

Anti-Vi IgG analysis will be conducted at the Laboratory of Developmental and Molecular Immunity, National Institutes of Child Health and Human Development, Bethesda, USA, as described in detail elsewhere (Kossaczka et al, 1999).  Pneumococcal capsular polysaccharide specific IgG will be measured at the Immunobiology Unit, Institute of Child Health, London, UK.  Standard enzyme linked immunosorbent assay methods will be used to quantify anticapsular IgG antibodies to two specific pneumococcal serotypes (6B and 14).  These serotypes have been selected on the basis of frequency of carriage within this population setting (Saha et al, 2003), immunogenicity (6b is relatively poorly immunogenic) and assay specificity (14 is a 'clean' serotype with excellent assays available).  

Serum IgE levels will be assessed by ELISA in the immunology laboratory at ICDDR,B.  Both total and specific (house dust mite and ascaris) IgE levels will be assessed (ALerCHEK Inc).

Levels of TRECs and telomere lengths will be measured in blood cells. Interleukin-7 will be measured in plasma. The Immunology laboratory in Dhaka has the neccessary equipment and staff for the planned analyses and immune function tests (TRECs, telomere, IL-7).

Ultrasound

Kidney and liver size will be measured by trained staff via ultrasonography using a Toshiba SSA 320A Justavision-200 portable machine together with a PVF-745F sonographic micro-probe. For kidney measurements the probe will be placed on the back of the child, with the child lying on the contralateral side in a ventrally curved position and dimensions will be measured to the nearest 0.1cm (Schmidt et al, 2005). Liver size, shape and internal texture mesurement will be made following WHO standardized modules. 

C) QUALITY CONTROL

All measures will be made following Standard Operating Procedures (SOP’s).  Equipment will be checked and calibrated on a daily basis.  Intra- and inter-observer variation will be assessed following standard protocols.  Full staff training will be provided at the start of the study and at regular intervals throughout the duration.  

D) FIELD ORGANISATION (see Fig 4 in Appendix 5 for schematic diagram):

Matlab thana is in the Chandpur district of Bangladesh. ICDDR,B runs one hospital in the Matlab thana headquarters and 4 sub-centre health clinics in neighboring areas. There are 4 blocks named A, B, C, and D in the ICDDR,B Matlab field study area, each of which contains a clinic. The number of MINIMat children were: Block A = 929, Block B = 932, Block C = 759, Block D = 647. 

In the follow-up study, a three-member team consisting of one senior field research assistant, one field research assistant (FRA) and one phlebotomist will be involved in the data collection. The senior FRA will coordinate the visit and will undertake the measurement of anthropometry and body composition. The FRA will measure blood pressure and conduct a general questionnaire. The phlebotomist/nurse will draw blood and give vaccines. In addition, the phlebotomist will be trained in simple blood processing which will take place at the sub-centre level. A female field worker (FFW) will trace the MINIMat mother and child, inform them about the study and obtain consent. They will then accompany the mother and child to the clinic. The teams will be assigned to one large and one small block each and will work 3 days a week in the larger block (block A or B) and 2 days a week in the smaller block (C or D ).

For Group B, children will be required to give a fasted blood sample on the first clinic visit (visit 2) and will therefore be collected in the early morning. After the collection of blood and the measurement of anthropometry, the subjects and their mothers will be given breakfast. Thereafter, the remaining measurements will be performed. 

Each team will also have a trained ultrasonographer who will be needed on visit 3 only. Block C and D will both have an ultrasound machine but the final ultrasound machine will be based in the Matlab hospital. Therefore children in Block A and B will need to come to the hospital for their third visit. The staff at Matlab are closely involved in the protocol of this study and the feasibility of each fieldwork requirement has been carefully assessed.

The field manager and their assistant will be responsible for the production of subject lists and timetables and for ensuring the smooth running of the study. They will be asked to produce weekly reports of the number of subjects seen and any problems encountered. This will allow the PIs to closely monitor the project and any problems will be highlighted, and solved, early. The field manager will also be responsible for regular quality assurance checks. 



Sample Size Calculation and Outcome Variable(s)


Group A: An estimated cohort of 2700 children will be available for follow-up at four and half years of age, allowing for out-migration and other losses. All children will be approached for assessment of anthropometry (including body composition via bioelectrical impedance), blood pressure and micronutrient status starting in January 2007.  On the basis of micronutrient status and assuming a 25% refusal to venipuncture blood collection, analysis of 6 intervention groups and stratified analysis in strata of the population with deficiencies of at least 30% and a resulting subgroup size of minimum 100 will allow detection of the following differences: Ft 10ng/mL, Zn 0,06 mg/L, folic acid 2,6 ng/mL and B12 9 pg/mL.

Group B: In a sub-sample of approx 1000 children, metabolic and immune function assessment will be performed. This sub-sample, born during an entire year will allow the influence of season in the analyses. In order to assess the statistical power available from the sample size of N=1000, we have calculated the minimum detectable value for the parameter lamda of the non-central F-distribution with power 80% and significance level 1%. In order to provide a physical interpretation of these values we calculate R-sq=lamda/(lamda+N-p) for a factorial effect with p equal-sized levels. The smaller than usual significance level allows us to apply the (conservative) Bonferroni correction to 5 tests each at alpha=0.05.  Thus we could test season of birth, birthweight, gestational age, and the two treatment types (food and micronutrients) simultaneously within the same dataset.

Factor
                              Levels
beta=80%
beta=90%



                                      lamda 
R-sq
lamda
R-sq

Bwt, 2-level trt, gestage
        2
            11.72
1.2%
14.93
1.5%

3-level trt
                     3
            13.96
1.4%
17.52
1.7%

season
                                  4
            15.55
1.5%
19.35
1.9%



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 proposed study will take place at ICDDR,B’s Matlab field site, where all the required facilities and infrastructure are already in place. We will utilise the Health and Demographic Surveillance System (HDSS) to trace and recruit subjects, and to access other data variables for this cohort, such as infant and child vaccination records. Where possible, we will utilise the existing staff complement in Matlab; additional staff will be recruited as indicated in the field organisation section of this application. Basic sample processing will take place at the sub-centre level, and each facility will be equipped with a simple centrifuge. Samples will then be transported to Matlab and Dhaka for storage until analysis. Where possible, sample analysis will be performed in Bangladesh. Additional analyses will be performed at our collaborative laboratories elsewhere. 
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.


N/A - not a clinical trial
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. 

This study is designed as a randomised, controlled experiment with longitudinal follow-up.  Women were randomly assigned to 1 of 12 cells of a 2x3x2 complete factorial design. Compliance to the interventions was carefully assessed  permitting evaluation of both efficacy and effectiveness of single interventions as well as for combinations of them. We will investigate any influence of supplementation on each of the outcome variables in this study by linear or binary regression depending on the type of variable. In all analyses, standard regression diagnostics will be done to evaluate model assumptions, including examining distributions, performing any needed transformations, and examining overall fit, residuals, and leverage. 

Compliance information can also be used to estimate the dose-response to the biological intervention (e.g., more supplemental food). Dose-response estimates based on compliance information are subject to potential bias because compliance can be confounded by other biological or psychological factors that are related to the outcomes. Many of these will be known from our analyses of compliance and taken into account. We will test for lack of bias by showing that estimates of effectiveness derived from the dose-response curves is similar to that using the "intention-to-treat" analyses. Estimating efficacy from the dose-response curves requires not only that the curves are unbiased, but also that they must properly model for changes in efficacy. Thus the relationships between compliance and outcomes may not exhibit straight lines, so a non-linear or threshold model may be most appropriate for some outcomes. This is certainly the case for the nutritional supplements that have less impact at higher doses as nutrition improves (Ekstrom et al, 1996; 1999). For the same reason individuals with different levels of initial deficiency will respond differently to a same dose and thus modify the effects of the intervention.

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.


The original MINIMat project was reviewed and approved by the ICDDR,B Ethical Review Committee. The proposed study activities in this application will be submitted for research and ethical review at ICDDR,B and to the Research Ethics Committee at Uppsala University and the London School of Hygiene and Tropical Medicine. Informed consent will be sought from the parents of the participating children and the burden on the individual child will be kept to a minimum. The parents/guardians of the subjects will be informed about the procedures at each visit and will be free to decline to participate at any time. Refusal to participate will not affect any of the routine health care they receive through ICDDR,B. If we find abnormal results such as high blood pressure or impaired glucose tolerance during the study period, appropriate referral will be undertaken.

The DOHaD hypothesis states that alterations in nutrition and endocrine status during fetal life and early infancy result in developmental adaptations that permanently change structure, physiology and metabolism, thereby predisposing individuals to disease in later life. Most DOHaD research relates to chronic non-communicable diseases, although recent evidence suggests that immunity may also be affected. This research area is particularly important for countries such as Bangladesh where the burden of both fetal growth retardation and infectious disease mortality are high and where there is a rapid emergence of chronic diseases such as hypertension and type II diabetes. In addition, most of the evidence in support of the DOHaD hypothesis is derived from studies where there is no direct information on nutritional status during pregnancy and where birth anthropometry (and often birth weight alone) has been used as a proxy for fetal nutrition and fetal growth. Poor fetal nutrition can therefore not be separated from other factors that cause intrauterine growth restriction. We believe that the potential contribution that this study can make towards understanding early-life predictors of chronic disease risk factors and immune function in childhood justifies the minimally invasive procedures planned.  

The current study will investigate the relationship between pre- and post-natal nutritional status, fetal and infant growth and later immune function. If a relationship is observed, then this will have important scientific implications at a number of levels. Firstly, if maternal nutrition during pregnancy, and/or infant nutrition during the early post-natal period, has lifelong effects on the offspring it would suggest that medical and nutritional attention focused on pregnant women and their infants is an even higher priority than at present. An understanding of which are the critical initial insults (e.g. pre-natal nutritional supplementation, absolute birth weight, fetal growth trajectory (SGA), infant feeding practices, post-natal catch-up growth or infections during infancy) and the mechanisms by which such effects are translated into adult disease and increased mortality, may assist future prevention strategies. Participation in the study holds no health risks for the study subjects and any parent/guardian will be free to withdraw their child from the study at any stage, without affecting any aspects of the routine health care provided in the area, or to their involvement with other aspects of the MINIMat infant follow up study.  

Specific ethical considerations in the use of vaccines as research tools:  In the proposed study, we hypothesize that antibody response to vaccination is programmed by specific exposures during early life.  Each participating child will receive a single dose of each of the study vaccines; a 23 valent capsular polysaccharide pneumoccal vaccine and a Vi polysaccharide vaccine for Salmonella typhi. In Bangladesh, pneumococcal carriage rates remain high in children older than 48 months of age (47%) (Saha et al, 2003), compared to the decline in carriage rates observed by age in countries such as the UK (Goldblatt et al, 2005). This may translate into higher rates of disease in older children in Bangladesh than in developed countries and thus justify providing a vaccine for older children. Whilst pneumococcal conjugate vaccines are highly effective in preventing invasive disease in infants and young children, with favorable safety and immunogenicity profiles (Bernatoniene et al, 2005), the serotype coverage for these (e.g. Prevenar) is very low in Bangladesh at only 26% (Saha et al. 2003), and hence the 23-valent polysaccharide can provide much wider serotype cover than the conjugate. Typhoid fever is still an endemic infectious disease in Bangladesh and despite the evidence that Vi antibodies confer protection against the disease (Bernatoniene et al, 2005), routine vaccination has not been introduced as part of the public health programme. As such, both vaccines will offer protective benefits to all participating children.

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.


N/A
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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.


Early findings will be disseminated through short reports and working papers.  Important results and conclusions will be disseminated through working papers, journal articles, policy reports and presentations at national, regional and international conferences and meetings. 
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A large number of institutions and scientists are collaborating in this major study, both within Bangladesh and abroad. Each of these collaborating partners has a specific role in the follow-up: ICDDR,B (coordination, field work), IMCH, Uppsala University (coordination, nutrition epidemiology, metabolic and micronutrient assessments), Karolinska Institute (arsenic exposure and other toxic exposures), LSHTM (coordination, metabolic and immune function). Extensive consultations and meetings have enabled the development of the project plan and will continue throughout the time frame of the project. The roles of the contributing scientists are defined on page one of this proposal. 
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Appendices

Appendix 1: Voluntary Consent Form

International Centre for Diarrhoeal Disease Research, Bangladesh

Voluntary Consent Form

Title of the Research Protocol:      
Principal Investigator:      
Before recruiting into the study, the study subject must be informed about the objectives, procedures, and potential benefits and risks involved in the study. Details of all procedures must be provided including their risks, utility, duration, frequencies, and severity. All questions of the subject must be answered to his/ her satisfaction, indicating that the participation is purely voluntary. For children, consents must be obtained from their parents or legal guardians. The subject must indicate his/ her acceptance of participation by signing or thumb printing on this form.

        

_____________________________                                                      _________________________

   Signature of Investigator/ or Agents                                                       Signature of Subject/ Guardian 

Date:                                                                                                  Date:     
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Appendix 3: Response to External Reviewer’s Comments

     
Appendix 4: Abstract Summary covering eight points specified by the ERC
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	Yes
	 FORMCHECKBOX 

	No
	 FORMCHECKBOX 



	If  ‘Yes’, fill the necessary form.



	    ______________                                                                                                                _________                                                                                                                         Signature of the Principal Investigator
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Abstract summary

Poor maternal nutritional status remains an important determinant of long-term maternal health as well as of fetal growth and subsequent infant and child health and survival, especially in South Asia. There is a wealth of animal and epidemiological evidence linking early nutrition to later health outcomes but there are very few intervention studies where these hypotheses may be tested. The MINIMat study provides and excellent opportunity to investigate in a prospective design the effects on child health of maternal food and micronutrient supplementation, birth weight and feeding practices in a well defined cohort. We aim to investigate current nutrient status, chronic disease risk factors and immune function in the offspring of the MINIMat cohort at 4.5 years of age.

This study will be conducted in the area of Matlab, Bangladesh, where ICDDR,B runs health surveillance and service delivery. For the current study, children will be assessed for different parameters at 4.5 years of age. An estimated cohort of 2700 children will be available for follow-up, allowing for out-migration and other losses. All children will be approached for assessment of anthropometry (including body composition via bioelectrical impedance), blood pressure and micronutrient status starting in January 2007.  Eligible subjects will be selected and invited to participate in the study. Informed consent will be obtained from the parents/guardians of each participating child. All the MINIMat children will be invited to take part in the first phase of measurements (Group A) beginning at the end of January, 2007. A more detailed protocol will involve a sub-cohort of around 1000 children (Group B) born over one complete calendar year. These children have already taken part in a one year follow-up which involved the measurement of thymic size by ultrasound. There was a one year delay of starting immune and thymic measurements within the original MINIMat protocol; therefore the detailed study will take place on infants that reach 4.5y from October 2007 for one calendar year. 
 Clarification of other points (as required in the attached list) are as follows :

1. This study will follow up 2700 children from the MINIMat cohort whose prenatal 

nutritional status is known. Within the follow-up protocol, we aim to investigate current nutrient status, chronic disease risk factors and immune function in the offspring of the MINIMat cohort at 4.5 years of age. MINIMat children of 4-6 years of age will be enrolled in the study. Children whose parents/guardians give voluntary consent will be enrolled in the study.

2. Methods used have little chance of physical risk but precautions and measures to minimize these will be taken.

3. Since blood will be collected and intra-muscular injection of vaccines will be given, there is little risk, other than physical discomfort or bruising at the site of puncture. We will use aseptic precautions and use disposable, sterile syringe and needles for drawing blood. 

4. The interview records and other information from the study will be kept in a locker under supervision. Only the investigators will have access to it.

5. In case of children, informed consent will be obtained from the guardian or parent. The potential risk and the procedures to be carried out are mentioned in the consent form.

6. The interview will be conducted in the sub-centres for obtaining history prior to enrollment and at different follow-up times in the different aspects of the study. Where necessary however interview will be carried out at the field site office. Approximately 30 minutes will be for the interview.

7. The results of the study on the immune responses to vaccination are relevant to vaccine effectiveness strategies. The study may help to improve vaccine response rates in populations with a high degree of low birth weight. Publications will be made for projection of results form this study.

8. The activity will require collection of blood, anthropometry measurement, ultrasonogram of liver and kidney from the participants who will be enrolled in the study. In addition HDSS records may be used to assess infections and illnesses over the course of the study period.

APPENDIX 5: Figures relating to main text document

Fig 1: Time plan for project activities
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Fig 2: Field activities for individual child, Group A.



* protocol for cognitive visit covered by different application (protocol 2004-052).

Fig 3: Field activities for individual child, Group B.



* protocol for cognitive visit covered by different application (protocol 2004-052).

Fig 4. Field organisation 
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M‡elYvi D‡Ïk¨

c~‡e©i wgwb†gU M‡elYvq AskMÖn‡bi Rb¨ Avcbv‡K ab¨ev`| Avwg Rvb†Z PvB Avcwb GB d‡jvAvc M‡elYvq Ask MÖnb Ki‡Z ivRx wKbv| GB byZb M‡elYvi D‡Ïk¨ nj Mf©Kvjxb cwic~iK Lvev‡ii d‡j Avcbvi wkïi `xN©‡gqv`x DcKvixZv n‡q‡Q wKbv †`Lv| GB M‡elYvq evj¨Kv‡ji ïi“‡Z A_©vr 4.5 erm‡ii wkï‡`i g‡a¨ ch©‡e¶b K‡i wkï‡`i e„w×, cywówelqK gvb, `xN©¯’vqx †iv‡Mi m¤¢ve¨ SyuwK mgyn Ges †ivMcÖwZ‡iva Kvh©KvwiZv m¤ú‡K© avibv cvIqv hv‡e| 

M‡elYvi c×wZ

Avcwb hw` Avcbvi ev”Pv‡K GB M‡elYvq Ask MÖn‡bi Rb¨ m¤§wZ †`b Zvn‡j Avgiv Avcbvi ev”Pvi mvavib kvixwiK cix¶v mn hw` †Kvb wPwKrmv cÖ‡qvRb nq ZvI Ki‡ev| Avgiv Avcbvi ev”Pvi cywó cix¶v Kivi Rb¨ evPPvi evûi wkiv †_‡K 5 wg:wj: cwigvb i³ (1 Pv PvgP cwigvb) msMÖn Ki‡ev| GB M‡elYvq ¯^í cwigvb i³ msMÖn wbivc` Ges GB i³ msMÖ‡ni mgq Ab¨ †Kvb ¶wZi m¤¢vebv †bB hw`I myuP XzKv‡bvi RvqMvq mvgvb¨ e¨v_v Ges bxj†P is n‡Z cv‡i | Avgiv Avcbvi ev”Pvi i³Pvc, D”PZv, IRb, evûi Ges  †Kvg†ii cwigvc wbe| Avcbvi ev”Pvi kix‡ii Pwe©i cwigvb cwigvc Kiv n‡e Pvgovi cyi“Z¡ (skinfold thickness) Ges evBIB‡jw±ª‡Kj Bw¤ú‡WÝ GbvjvBwmm (BIA) Gi gva¨‡g hv wKbv GKwU SzuwKnxb c×wZ| GB M‡elbvj× Ávb gvbyl†K cÖvß eq¯‹‡`i `xN©¯’vqx †ivM n‡Z i¶v Kivi c×wZ Avwe®‹v‡ii Rb¨ mvnvh¨ Ki‡e hv LyeB ¸i“Z¡c~b© Ges GB Ávb bxwZ wba©viK‡`i Avgv‡`i mgv‡Ri m‡ev©”P †mev cÖ`v‡bi wm×vš— MÖn‡bI mvnvh¨ Ki‡e| GB M‡elYvq _vKvKvjxb Ae¯’vq Avgv†`i Avcbvi ev”Pv‡K AviI GKwU av‡c †`L‡Z n†e (hv Gi c‡i), hv Avcbvi M„‡ni wbKU¯’ wK¬wb‡K AbywôZ n‡e|

SuywK mgyn

GB M‡elYvq SzuwKi m¤¢vebv LyeB mvgvb¨|

DcKvwiZv

Avcbvi ev”Pv hw` GB M‡elYvq AskMÖnb K‡i Zvn‡j Avgiv ev”Pvi evj¨Kv‡ji cÖvi‡¤¢ Zvi cywói gvb I e„w× m¤ú‡K© Rvb‡Z cvi‡ev| Avgiv Avcbvi ev”Pvi e„w×  Ges i³Pvc Rvbv‡Z m¶g ne |

Z‡_¨i †MvcbxqZv

Avgiv Avcbv‡K wbðqZv w`w”Q †h Avcbvi I Avcbvi ev”Pvi KvQ †_‡K †h mKj Z_¨ msMÖn Kiv n‡e Zv †Mvcb ivLv n‡e| GB M‡elYv KvR msµvš— mKj KvMRcÎ AvB wm wW wW Avi,weÕ i gZje I XvKv Awd‡m wbivc‡` ivLv n‡e|  hviv GB M‡elYvi mv‡_ RwoZ ïaygvÎ ZvivB †Kej G mKj KvMRcÎ †`L‡Z cvi‡e|  †h mKj KvMR cÎ AvB wm wW wW Avi, weÕ i evB‡i †bqv n‡e †mLv‡b M‡elYvq Aš—f©~³ KviI bvg _vK‡e bv|

‡¯^”Qvq AskMÖnb

GB Kv‡R Avcbvi AskMÖnY m¤ú~Y© †¯^”Qvg~jK| †Kvb iKg `vqe×Zv QvovB Avcbvi ev”Pv‡K GB M‡elYv †_‡K †h †Kvb mg‡q mwi‡q ‡bqvi c~Y© ¯^vaxbZv Avcbvi Av‡Q | GKevi GB M‡elYvq AskMÖn‡Y m¤§Z nIqvi ciI Avcwb PvB‡j †h †Kvb mgq GB M‡elYv †_‡K Avcwb wb‡R wKsev Avcbvi mš—v‡bi AskMÖnY cÖZ¨vnvi K‡i wb‡Z cv‡ib Ges Zv‡ZI wbqwgZ †h †mev Avcwb wKsev Avcbvi mš—vb †c‡q Avm‡Qb Zvi †Kvb cwieZ©b n‡e bv| Avcwb hw` GB M‡elYvq AskMÖnY bvI K‡ib ZeyI Avcwb I Avcbvi cwiev‡ii AvB wm wW wW Avi, we †_‡K †Kvb  wPwKrmvi Î“wU n‡e bv| Avcwb eive‡ii gZB Avgv‡`i wbqwgZ †mev Ges cÖ‡qvRbxq mn‡hvwMZv I wPwKrmv †c‡q hv‡eb|

M‡elYvq AskMÖn‡b cÖkœ Kivi AwaKvi

Avcwb GB M‡elYv msµvš— †h †Kvb cÖkœ Avgv‡`i Ki‡Z cv‡ib Ges Avgiv Avb‡›`i mv‡_ Zvi Reve †`e| Avcwb †h †Kvb mgm¨v ev cÖ‡kœi Rb¨ Avcbvi cvwievwiK ¯^v¯’¨Kgx©i mv‡_ †hvMv‡hvM Ki‡Z cvi‡eb  ev Avcwb AvB wm wW wW Avi, we gZje nvmcvZv‡jI †hvMv‡hvM Ki‡Z cv‡ib A_ev Wvt mvgm Gj Av‡iwdb Gi mv‡_ wb‡Pi †dvb b¤^‡i †h †Kvb mgq †hvMv‡hvM Ki‡Z cv‡ibt †dvb bs 9887912 (XvKv), A_ev G Qvov †hvMv‡hvM Ki‡Z cv‡ib wimvP© G¨vÛ Bw_‡Kj wiwfD KwgwU: KwgwU †KvAwW©‡bkb †m‡µUvwi‡qU AvBwmwWwWAvi,we, gnvLvjx, XvKv-1212, †Uwj‡dvb 8860523-32, m¤cÖmvib bs-3508
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Avcwb hw` Avcbvi ev”Pv‡K GB M‡elYvq Ask MÖn‡bi Rb¨ m¤§wZ †`b Zvn‡j Avgiv Avcbvi ev”Pvi mvavib kvixwiK cix¶v mn hw` †Kvb wPwKrmv cÖ‡qvRb nq ZvI Ki‡ev| Avgiv Avcbvi ev”Pvi cywó, wecvK Ges †ivM cÖwZ‡iva ¶gZvi Kvh©KvwiZv cix¶v Kivi Rb¨ evPPvi evûi wkiv †_‡K 5 wg:wj: cwigvb i³ (1 Pv PvgP cwigvb) msMÖn Ki‡ev| GB M‡elYvq ¯^í cwigvb i³ msMÖn wbivc` Ges GB i³ msMÖ‡ni mgq Ab¨ †Kvb ¶wZi m¤¢vebv †bB hw`I myuP XzKv‡bvi RvqMvq mvgvb¨ e¨v_v Ges bxj†P is n‡Z cv‡i | Avcbvi ev”Pvi wkiv †_‡K i³ msMÖ‡ni w`‡b gvsl‡ckx‡Z `yBwU f¨vKwmb (UvBd‡qW I wbD‡gv‡Kv°vj) †`qv n‡e| Avgiv Avcbvi ev”Pvi i³Pvc, D”PZv, IRb Ges evûi cwigvcI wbe| Avcbvi ev”Pvi kix‡ii Pwe©i cwigvb cwigvc Kiv n‡e Pvgovi cyi“Z¡ (skinfold thickness) Ges evBIB‡jw±ª‡Kj Bw¤ú‡WÝ GbvjvBwmm (BIA) Gi gva¨‡g hv wKbv GKwU SzuwKnxb c×wZ| 3 mßvn ci (M‡elYvi 24Zg w`b) Av‡iKevi Avcbvi ev”Pvi kixi †_‡K i‡³i bgybv msMÖn K‡i †`Lv n‡e †h f¨vKwm‡bi Kvh©KvwiZv KZUzKz n‡q‡Q| Avcwb AvëªvmvDÛ cix¶v m¤ú‡K© AeMZ Av‡Qb| Avgiv Avcbvi ev”Pvi AvëªvmvDÛ cix¶vi gva¨‡g ev”Pvi wKWbx I wjfvi wKfv‡e e„w× n‡”Q Zv †`Le| GB cix¶vwU Ki‡Z gvÎ K‡qK wgwbU mgq jvM‡e Ges GB cix¶v‡Z Avcbvi ev”Pvi †Kvb ¶wZ n‡e bv| 24 w`‡bi w`b Avgiv Avcbvi ev”Pvi Av‡iKwU cix¶v K‡i Rvb‡Z cvie ‡h Avcbvi ev”Pv kix‡ii †fZi ‡iv‡Mi wei“‡× hy× Ki‡Z cv‡i wKbv| GKRb cÖwk¶b cÖvß gvVKg©x Avcbvi ev”Pvi nv‡Zi Pvgovq Aí GK As‡k AvP‡ii `vM KvU‡e Ges `yBw`b ci GB cix¶vi cÖwZwµqvwU Pvgovq Lye Aí mg‡q Avcbvi M„‡n wbb©q Kiv n‡e| GB M‡elYvq _vKvKvjxb Ae¯’vq Avgiv Avcbvi ev”Pv‡K wZbwU av‡c †`L‡Z n‡Z cv‡i (Avcbvi M„‡n m¯§wZ †bqvi c‡i), hvi `yBwU wK¬wb‡K Ges me©‡klwU hv Lye Aí mg‡q Avcbvi M„‡n mv¶vr Gi mgq AbywôZ n‡e|

SuywK mgyn

GB M‡elYvq SzuwKi m¤¢vebv LyeB mvgvb¨|

DcKvwiZv

Avcbvi ev”Pv hw` GB M‡elYvq AskMÖnb K‡i Zvn‡j Avgiv ev”Pvi evj¨Kv‡ji cÖvi‡¤¢ Zvi cywói gvb I  e„w× m¤ú‡K© Rvb‡Z cvi‡ev| Avcbvi wkï GB M‡elYvq `yBwU f¨vKwmb cv‡e hv Zvi evj¨Kv‡ji †ivM n‡Z cÖwZi¶v Ki‡Z mvnvh¨ Ki‡e| Avgiv Avcbvi ev”Pvi e„w×, i³Pvc I i‡³ wPwbi gvÎv Rvbv‡Z m¶g ne |

Z‡_¨i †MvcbxqZv

Avgiv Avcbv‡K wbðqZv w`w”Q †h Avcbvi I Avcbvi ev”Pvi KvQ †_‡K †h mKj Z_¨ msMÖn Kiv n‡e Zv †Mvcb ivLv n‡e| GB M‡elYv KvR msµvš— mKj KvMRcÎ AvB wm wW wW Avi,weÕ i gZje I XvKv Awd‡m wbivc‡` ivLv n‡e|  hviv GB M‡elYvi mv‡_ RwoZ ïaygvÎ ZvivB †Kej G mKj KvMRcÎ †`L‡Z cvi‡e|  †h mKj KvMR cÎ AvB wm wW wW Avi, weÕ i evB‡i †bqv n‡e †mLv‡b M‡elYvq Aš—f©~³ KviI bvg _vK‡e bv|

‡¯^”Qvq AskMÖnb

GB Kv‡R Avcbvi AskMÖnY m¤ú~Y© †¯^”Qvg~jK| †Kvb iKg `vqe×Zv QvovB Avcbvi ev”Pv‡K GB M‡elYv †_‡K †h †Kvb mg‡q mwi‡q ‡bqvi c~Y© ¯^vaxbZv Avcbvi Av‡Q | GKevi GB M‡elYvq AskMÖn‡Y m¤§Z nIqvi ciI Avcwb PvB‡j †h †Kvb mgq GB M‡elYv †_‡K Avcwb wb‡R wKsev Avcbvi mš—v‡bi AskMÖnY cÖZ¨vnvi K‡i wb‡Z cv‡ib Ges Zv‡ZI wbqwgZ †h †mev Avcwb wKsev Avcbvi mš—vb †c‡q Avm‡Qb Zvi †Kvb cwieZ©b n‡e bv|  Avcwb hw` GB M‡elYvq AskMÖnY bvI K‡ib ZeyI Avcwb I Avcbvi cwiev‡ii AvB wm wW wW Avi, we †_‡K †Kvb  wPwKrmvi Î“wU n‡e bv| Avcwb eive‡ii gZB Avgv‡`i wbqwgZ †mev Ges cÖ‡qvRbxq mn‡hvwMZv I wPwKrmv †c‡q hv‡eb|

M‡elYvq AskMÖn‡b cÖkœ Kivi AwaKvi

Avcwb GB M‡elYv msµvš— †h †Kvb cÖkœ Avgv‡`i Ki‡Z cv‡ib Ges Avgiv Avb‡›`i mv‡_ Zvi Reve †`e| Avcwb †h †Kvb mgm¨v ev cÖ‡kœi Rb¨ Avcbvi cvwievwiK ¯^v¯’¨Kgx©i mv‡_ †hvMv‡hvM Ki‡Z cvi‡eb  ev Avcwb AvB wm wW wW Avi, we gZje nvmcvZv‡jI †hvMv‡hvM Ki‡Z cv‡ib A_ev Wvt mvgm Gj Av‡iwdb Gi mv‡_ wb‡Pi †dvb b¤^‡i †h †Kvb mgq †hvMv‡hvM Ki‡Z cv‡ibt †dvb bs 9887912 (XvKv), A_ev G Qvov †hvMv‡hvM Ki‡Z cv‡ib wimvP© G¨vÛ Bw_‡Kj wiwfD KwgwU: KwgwU †KvAwW©‡bkb †m‡µUvwi‡qU AvBwmwWwWAvi,we, gnvLvjx, XvKv-1212, †Uwj‡dvb 8860523-32, m¤cÖmvib bs-3508

· Dc‡ii eY©bv m¤ú‡K© Ges Avgiv wK Ki‡Z hvw”Q ‡m m¤ú‡K© Avcwb wK eyS‡Z †c‡i‡Qb ?       
  

nu¨v    bv

· Avcwb wK Avcbvi ev”Pvi GB M‡elYvq AskMÖnb Kivi Rb¨ ivRx Av‡Qb ?

        


nu¨v    bv


   mv¶vr MªnbKvixi ¯^v¶i

          ¯^v¶i/e„×v½uywji Qvc 


          
 ¯^v¶xi ¯^v¶i

AskMÖnbKvix A_ev AskMÖnbKvixi Awffve‡Ki

ZvwiL : ÑÑÑÑÑÑÑÑÑÑ

ZvwiL : ÑÑÑÑÑÑÑÑÑÑÑÑÑ
             ZvwiL : ÑÑÑÑÑÑÑÑÑÑÑÑÑ


International Centre for Diarrhoeal Disease Research, Bangladesh
Long-term health impact of prenatal supplementation and early postnatal influences in early childhood: 4.5y Follow-up of the MINIMat study in Matlab, Bangladesh

WRITTEN CONSENT FORM (FOR GROUP A)

Research Purpose

Thank you for participating in the earlier MINIMat study, I would like to know if you would be willing to take part in a follow-up study to this. The purpose of this new study will be to see if there are long-term benefits to your child from the supplement you took in pregnancy. To do this we will assess your child’s growth, nutritional status, chronic disease risk indicators and their immune function at around 4.5 years of age. 

Procedure

If you agree to allow your child to participate, we will give your child a general medical check up, including physical examination and treatment if needed. We will collect 5.0 ml of blood (about a teaspoonful) from your child’s vein at mid arm and test this blood for nutrition. It is safe to take the small amount of blood in this study and will not cause any harm except possibly minor pain and a small bruise. We will also measure your child’s, blood pressure, height, weight, the circumference of the arm and waist. Body fat content will be assessed via measuring skinfold thickness and by using bioelectrical impedance analysis (BIA) of your child, this is non invasive procedure. This knowledge is important to find methods for protecting humans from adult chronic disease and this will also help the policy makers to decide on the best way to provide these services for communities like ours. We will only need to see your child on one more occasion after this one, in the nearest clinic to your home.  

Risks

The risks associated with this study are minimal.

Benefits

If your child participates in this study we’ll be able to know the level of his/her growth and nutritional status in early childhood. We will be able to inform you about the growth and blood pressure of your child. 

Confidentiality

We assure you that we shall maintain confidentiality about the information we collect from you and your child. All records from this study at the Matlab Diarrhoea Hospital or the Dhaka offices of ICDDR,B will be kept private and in a  locked location. Only people doing the study will be able to look at them. Any study records that are taken from ICDDR,B  will not have any of the names of who took part in the study.

Voluntary Participation

Your participation is absolutely voluntary. You are at liberty to withdraw your child from the study at any time during the study without any penalty or change in the routine care you or your child receives. If you decide not to take part in these parts of the study, it will not change the care you, your child or your family receives from ICDDR,B  in any way. You will still receive our routine care and necessary support and treatment.

Providing Answers to Your Questions

You may ask any questions regarding the study and I shall be happy to answer them for you. If you have any problems or questions you can contact your home health care worker, or contact Matlab Hospital of ICDDR,B or Dr. Shams El Arifeen at the following phone number at any time: 9887912 (Dhaka) or may contact Research and Ethical Review Committee: Committee Coordination Secretariat, ICDDR,B, Mohakhali, Dhaka 1212, Telephone: 8860523-32, Extension No. 3508.

· Do you understand what I described above and what we are going to do 


Yes 
 No 

· Do you agree for your child to take part in this study? 




Yes
No

_____________________                                                                                                      _____________________

Signature of Interviewer

Signature /thumb impression of the 

Signature of Witness

 



participant or guardian of the participant



Date:
______________

Date: ________________________

Date:
______________


International Centre for Diarrhoeal Disease Research, Bangladesh
Long-term health impact of prenatal supplementation and early postnatal influences in early childhood: 4.5y Follow-up of the MINIMat study in Matlab, Bangladesh

WRITTEN CONSENT FORM (FOR GROUP B)

Research Purpose

Thank you for participating in the earlier MINIMat study, I would like to know if you would be willing to take part in a follow-up study to this. The purpose of this new study will be to see if there are long-term benefits to your child from the supplement you took in pregnancy. To do this we will assess your child’s growth, nutritional status, chronic disease risk indicators and their immune function at around 4.5 years of age. 

Procedure

If you agree to allow your child to participate in this study, we will give your child a general medical check up, including physical examination and treatment if needed. We will collect 5.0 ml of blood (about a teaspoonful) from your child’s vein at mid arm and test this blood for nutrition, metabolic and immune function. It is safe to take the small amount of blood in this study and will not cause any harm except possibly minor pain and a small bruise. Two vaccines (typhoid and pneumococcal) will be given by intramuscular injection to your child on the day of the venous bleed. We will also measure your child’s blood pressure, height, weight and the circumference of the arm. Body fat content will be assessed via measuring skinfold thickness and by using bioelectrical impedance analysis (BIA) of your child, this is non invasive procedure. Three weeks later (study day 24), another blood sample will be collected from your child to see the vaccine response. You are already familiar with ultrasound examination. We will examine your child with ultrasound, to see how the kidney and liver are developing. This examination takes a few minutes and is not causing any harm to your child. On day 24 we will also conduct another test to see if your child’s disease-fighting mechanisms are working. A trained fieldworker will scratch a small area of your child’s skin on their forearm and the results will be assessed two days later a very quick assessment of their skin reaction at your home.. We will need to see your child on 3 occasions (after obtained consent at home) during the study, two of these visits will be at the clinic and the last one will be a very quick visit at your home.  

Risks

The risks associated with this study are minimal.

Benefits

If your child participates in this study we’ll be able to know the level of his/her growth and nutritional status in early childhood. Your child will receive two vaccinations to protect them against childhood diseases. We will be able to inform you about the growth, blood pressure and glucose status of your child. 

Confidentiality

We assure you that we shall maintain confidentiality about the information we collect from you and your child. All records from this study at the Matlab Diarrhoea Hospital or the Dhaka offices of ICDDR,B will be kept private and in a  locked location. Only people doing the study will be able to look at them. Any study records that are taken from ICDDR,B  will not have any of the names of who took part in the study.

Voluntary Participation

Your participation is absolutely voluntary. You are at liberty to withdraw your child from the study at any time during the study without any penalty or change in the routine care you or your child receives. If you decide not to take part in these parts of the study, it will not change the care you, your child or your family receives from ICDDR,B  in any way. You will still receive our routine care and necessary support and treatment.

Providing Answers to Your Questions

You may ask any questions regarding the study and I shall be happy to answer them for you. If you have any problems or questions you can contact your home health care worker, or contact Matlab Hospital of ICDDR,B or Dr. Shams El Arifeen at the following phone number at any time: 9887912 (Dhaka) or may contact Research and Ethical Review Committee: Committee Coordination Secretariat, ICDDR,B, Mohakhali, Dhaka 1212, Telephone: 8860523-32, Extension No. 3508.

· Do you understand what I described above and what we are going to do 


Yes 
 No 

· Do you agree for your child to take part in this study? 




Yes
No

_____________________                                                                                                      _____________________

Signature of Interviewer

Signature /thumb impression of the 

Signature of Witness

 



participant or guardian of the participant



Date:
______________

Date: ________________________

Date:
______________
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