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PROJECT SUMMARY: Describe in concise terms, the hypothesis, objectives, and  the relevant background of the project. 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. ( TYPE TEXT WITHIN THE SPACE PROVIDED).

Principal Investigator:            Laura Murrry-Kolb
Local Principal Investigator:  Shams El Arifeen

Project Name:  Delivery of Iron and Zinc Supplements: Evaluation of Interaction Effect on Biochemical and Clinical Outcomes
US $ 97,353
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01/08/08

Total Budget                                                               Beginning Date                                             Ending Date


Iron supplementation is used in reducing anemia and improving hemoglobin status.  Zinc supplementation is emerging as possibly an efficacious preventive measure in decreasing incidence of severe diarrhea.  Recent findings suggest that both iron and zinc play a role in child mental, motor, and behavioral development.  Current WHO recommendations include daily supplemental iron and folic acid for prevention of anemia.  Previous studies have suggested interactions of zinc and iron when given together, reducing the effects of supplementation with both minerals.  One study in Peru has shown a decrease in interaction effect with separate supplementation of iron and zinc in time when compared to iron administration alone or placebo; however, an evaluation of clinical and developmental outcomes and zinc or iron status when iron/folic acid and zinc are administered separately compared to supplementation of zinc and iron/folic acid together or each alone has not previously been done.  This trial will assess the effect of iron/folic acid and zinc supplementation given on alternate days compared with giving them together in a combined supplement.  

We propose a randomized, double blind, placebo-controlled community trial of children 6-23 months in Mirzapur, Bangladesh.  We will recruit and enroll 1000 children 6-23 months old who are permanent residents of the selected villages. Each child will be randomly assigned to 1) daily alternating zinc and placebo 2) daily alternating iron/folic acid and placebo 3) daily alternating zinc/iron/folic acid and placebo 4) daily alternating zinc and iron/folic acid 5) daily placebo.   Primary outcomes will include child mental, motor, and behavioral development evaluated 3 and 6 months after baseline.

Analysis of the data will be done to compare the effect of separate iron and zinc supplementation as compared to combined iron and zinc supplementation as well as compared to iron, zinc, or placebo single supplementation.  We will evaluate the difference in scores obtained on child mental, motor, and behavioral development test. Since this will be a randomized, double-blind, placebo controlled trial, differences in effect will be most likely explained by the timing of supplement doses.  If there is an improvement in functional, this would be consistent with a decreased interaction of absorption.  If no difference is found, there may be another mechanism for the seeming interaction of iron and zinc besides that of mutually inhibitory absorption in the intestine.  

KEY PERSONNEL (List names of all investigators including PI and their respective specialties)

Name                                                       Professional Discipline/ Specialty                              Role in the Project

1. Laura Murray-Kolb
International Health /Nutritional neuroscience
PI
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Child Health 
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3. Robert Black
International Health
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4. Abdullah Baqui
International Health
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5. Stephanie Chang
International Health
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Child Health 
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Child Health 
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8. MA Wahed
Nutritional Biochemistry
Co-I

9. Jena Hamadini
Child development
Co-I
10. Fahmida Tofail
Child development
Co-I

11. Kazi Mizanur Rahman
Child Health 
Co-I

                                                                                                                                                                              DESCRIPTION OF THE RESEARCH PROJECT
Hypothesis to be tested:


Concisely list in order, in the space provided, 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.


1. We hypothesize that supplementation with iron/folic acid will increase scores on mental, motor, and behavioral development as well as mother-infant interaction scores.

2. We hypothesize that supplementation with zinc will increase scores on motor and behavioral development.

3. We hypothesize that supplementation with zinc and iron/folic acid administered together will attenuate the benefits in mental, motor, and behavioral development seen with the supplementation of either iron or zinc administered singly

4.  We hypothesize that supplementation with zinc and iron/folic acid administered separately will be as efficacious as iron/folic acid supplementation alone or zinc supplementation alone in increasing mental, motor, and behavioral development as well as mother-infant interaction scores.
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 (TYPE WITHIN LIMITS).


1) To examine the effects of supplementation with iron/folic acid on mental/motor development, behavior, and mother-infant interaction in infants ages 6 – 18 months. The following groups allow us to address this specific aim:

· Infants receiving iron/folic acid

· Infants receiving placebo

2) To examine the effects of supplementation with zinc on mental/motor development, behavior, and mother-infant interaction in infants ages 6 – 18 months. The following groups allow us to address this specific aim:

· Infants receiving zinc

· Infants receiving placebo

3) To examine the effects of supplementation with iron/folic acid +zinc (in combination and separately) on mental/motor development, behavior, and mother-infant interaction in infants ages 6 – 18 months. The following groups allow us to address this specific aim:

· Infants receiving iron/folic acid +zinc (in combination and separately)

· Infants receiving placebo

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. (DO NOT EXCEED 5 PAGES, USE CONTINUATION SHEETS).

                                                                                                                                                                                          

Problem statement 

Despite advances in the reduction of a number of nutrient deficiencies worldwide, iron deficiency remains the greatest single nutrient deficiency in the world (ACC/SCN 2000) affecting those in developed and developing countries. Iron adequacy is a critical concern among infants, children, and women of childbearing age due to increased physiological requirements, combined with increased losses and poor dietary intake. Approximately 25% of children under the age of 3 and a higher percentage in developing countries are iron deficient anemic (WHO 2002). Prevalence rates of those who are iron deficient without anemia are even higher. Among the consequences of iron deficiency anemia are alterations in mental and motor development as well as behavior (Beard and Connor 2003, Black 2003a). 

Given the lack of sensitive indicators of zinc status in humans, prevalence rates of zinc deficiency have not been as well documented as those of iron deficiency. However, dietary intake data from children in developing countries suggests that the prevalence of zinc deficiency in young children may be very high (Briefel et al. 2000). There is a growing body of evidence to show that zinc supplementation increases growth (Brown et al. 2002) and decreases diarrhea morbidity (Bhutta et al. 1999; Black 2001) and mortality (Sazawal et al 2001). More recently, evidence has been emerging that suggests a relation between zinc deficiency and alterations in cognitive and motor functioning in children (Black 2003b). While several studies have shown a benefit of zinc supplementation on child developmental outcomes, others have shown no benefit and one study showed detrimental effects (Hamadani et al. 2001). Reviews of this literature suggest that the evidence to date is inconclusive and more well designed studies are needed (Black 2003b). 

Studies evaluating the effects of single nutrients on child development allow the isolation of effects associated with that particular nutrient but, in reality, children often experience multiple nutrient deficiencies concurrently. This is especially true for iron and zinc deficiencies in developing countries. Dietary sources of the two nutrients are similar and their bioavailability is greatly reduced by phytates in the diet. Unfortunately, for most of the world’s poorest, a high phytate diet is the norm (Gibson 1994). Therefore, it may be advisable to supplement certain populations with both iron and zinc. However, there is concern that absorption interference may occur with concurrent supplementation of these nutrients (Whittaker 1998; Herman et al. 2002). Very few studies have examined the impact of the combined supplementation on mental and motor development in children (Black et al. 2004; Olney et al. 2006). 

A review of the literature which examines the relation between micronutrients and development reveals that many of the studies have not accounted for environmental factors that may impact development. While some studies have begun to collect data on the physical environment of the child, most have not taken parenting into account or maternal depressive symptoms into account. It is well known that parenting plays a crucial role in child development (Cole et al. 1994; Bornstein et al. 1999; Lamb et al. 1999) and most developmentalists argue that parents exert their most important influences on infant development (Cole et al. 1994; Guralnick 1997). It is also well known that maternal depressive symptoms are related to alterations in mother-infant interactions and insecure mother-infant attachments (Holden 1991; Beck 1995, 1998; Cooper and Murray 1998). The effects on children include behavioral, developmental, and cognitive delays that may last years beyond infancy (Field 1984, 1988, 1990; Cohn et al. 1986; Cox et al. 1987; Whiffen and Gotlib 1989; Stein 1991; Teti et al. 1995; Beck 1998). Therefore, studies designed to measure the effects of micronutrients on child development should be careful to account for parenting and maternal depressive symptoms. In fact, altered parenting may be one mechanism by which micronutrient deficiencies exert their detrimental effects on child development. Studies of iron and zinc deficiencies suggest behavioral modifications in the deficient children which may lead to altered caregiver-child interaction (Lozoff et al. 1998; Black 2003b). There is a need for well designed placebo controlled studies to clarify the roles that iron, zinc, or a combination of the two have on child development while controlling for factors in the environment that are known to affect child development. 

Background 

Iron and child development. A considerable body of studies has established that appropriate levels of brain iron are necessary for optimal brain development and functioning (Beard et al. 1993a, b; Epstein and Connor 1999; Early et al. 2000; for review, see Beard and Connor 2003). Limitations in functioning of iron deficient individuals are apparently related to deficits in iron in essential pools in muscle, immune cells, and the central nervous system. Iron is a nutrient, necessary for normal growth and function, and a toxicant, impairing normal brain metabolism when present in excess. 

Observations of altered mental and motor development have been repeatedly made in iron deficient infants and children (Lozoff 1988; Lozoff et al. 1998; Pollitt 2001; Beard and Connor 2003). Behaviorally, iron deficient anemic infants have been shown to be less attentive and more wary, clingy, and hesitant than their non-iron deficient counterparts (Honig and Oski 1984; Lozoff et al. 1985, 1986, 1998). Timing, severity and duration of the deficiency have been noted as significant factors. Studies in children over 2 years of age have shown remarkable agreement with respect to the impact of iron on child development (Grantham-McGregor and Ani 1999). These studies provide evidence for a benefit of iron treatment on mental and motor development in iron deficient anemic children. The evidence for a benefit of iron supplementation to children less than 2 years of age is less clear. Trials that have been of short duration (supplementation < 2 mos) have generally shown no benefit to mental or motor development in this age group. Most of the studies of longer duration have also concluded that iron deficiency in this age group is associated with lower mental and motor scores that do not improve with iron therapy. Possible explanations for this finding include the potential that iron is not related to mental and motor development or, as is the view held by most investigators in the field, iron deficiency occurring at this age may result in irreversible damage to child development (Lozoff et al. 2006). Findings in the animal literature lend credence to this view (Beard and Connor 2003). The interpretation of the findings in infants have been hindered by the fact that most of the studies have not included an appropriate placebo controlled group and many have failed to account for socioeconomic and caregiving differences. 

Zinc and child development. Zinc deficiency leads to both primary and secondary alterations in brain development and brain growth (Dreosti and Smith 1983; Keen et al. 1994). Zinc is a necessary cofactor for enzymes mediating protein and nucleic acid biochemistry (Sandstead 1985). Neuronally, zinc is necessary for the delivery of neurotransmitters to the synaptic cleft (Frederickson and Danscher 1990). Zinc deprivation in the developing fetus has tremendous impact on the developing brain with neural tube defects as a primary outcome (Hurley et al. 1982). 

Although observations of altered activity levels as well as motor development have been made in zinc deficient infants and toddlers (Friel et al. 1993; Sazawal et al. 1996; Bentley et al. 1997; Ashworth et al. 1998; Castillo-Duran et al. 2001), results of these studies have been mixed. Some studies report improvement in motor scores (Friel et al. 1993) while others report improvement in motor quality but not scores (Castillo-Duran et al. 2001). One supplementation trial in infants reported more cooperation by the infant during developmental testing (Ashworth et al. 1998). A study conducted in Bangladeshi infants reported significantly lower mental index scores in infants treated with zinc (Hamadani et al. 2001). While the data suggests a relation between zinc deficiency and altered development as well as behavior, the findings to date are inconclusive. Likewise, whether or not zinc supplementation of infants is beneficial to child development remains a question that requires further investigation. 

Iron + zinc and child development. Although the prevalence of co-occurrence of zinc and iron deficiencies is high in developing countries, supplementation of the combination of these nutrients remains controversial (Walker et al. 2005). The controversy stems around the potential interaction of these micronutrients with resulting adverse effects on iron or zinc status. While some studies point to an adverse interaction of iron and zinc (Whittaker 1998; Herman et al. 2002), others show a beneficial effect on linear growth when given in a 1-1 ratio (Rivera et al. 2001). The effects of concurrent supplementation with these nutrients on child development are largely unexplored. Two recent reports have examined this and show an improvement in motor development when infants are supplemented with a combination of iron and zinc (Black et al. 2004; Olney et al. 2006). One of the studies also reported a beneficial effect on exploratory behavior (orientation-engagement) in infants supplemented with a combination of iron and zinc (Black et al. 2004). While these studies are suggestive of an improvement in child development with concurrent supplementation of these two micronutrients, it is clear that more studies are needed before conclusive statements can be made. These studies should not only include a group receiving combined iron and zinc, but, given the concerns of potential deleterious interaction of these nutrients, the studies should also include a group receiving supplements of iron and zinc which are separated in time. This may prove to be an effective way to administer both iron and zinc without the resultant negative interaction of these two nutrients. 

Social context and child development. Many of the studies evaluating the impact of micronutrient deficiencies on child development have failed to properly account for social context. Yet, social context is a known significant component of child development. Poverty has been associated with deleterious alterations in child development (Engle et al. 2007; Walker et al. 2007) and micronutrient deficiencies commonly occur in the context of poverty. It is therefore important to obtain a measure of the stimulation and support (both quality and quantity) that are available to the child in the home. Another important influence on child development is optimal interactions with the primary caregiver. There is strong evidence for a relation between high quality parenting and cognitive and social competencies in infants and older children (Cole et al. 1994; Grolnick et al. 1998; Bornstein et al. 1999; Lamb et al. 1999). High quality mother-infant interactions form the basis of a healthy attachment (Ainsworth et al. 1978) and, during infancy, mothers play a critical role in this interaction. Infants become attached to those associated with consistent, predictable, and appropriate responses to their signals and needs (Ainsworth et al. 1978; Thompson 1998, 1999; Cummings and Cummings 2002). Mother-infant interactions are dynamic, well-structured, and non-linear collaborations (Stern 1974; Fogel 1993). They rely upon contingent responsiveness as the interaction is characterized by turn-taking, cyclicity, and mutual coordination (Beebe et al. 1985; Cohn and Tronick 1987; Stevenson et al. 1986; Tronick and Cohn 1989). Therefore, a mother’s ability to recognize and respond appropriately to her infant’s cues are central to healthy mother-child interaction (Ainsworth 1978) and are related to advances in socioemotional and cognitive domains of child growth (Bell and Ainsworth 1972; Yarrow et al. 1975; Coates and Lewis 1984; Olson et al. 1984; Beckwith and Cohen 1989; Bornstein 1989, 1995; Isabella 1993; Lewis 1993; Feldman et al. 1996; Bornstein et al. 1999). On the other hand, infants of mothers who miss their infant’s cues and thus do not respond appropriately, exhibit more negative mood and behavior (Thomas and Chess 1977; Denham and Moser 1994). 

Mothers may fail to respond to their infant’s cues for various reasons, one of which may be depression. During the first 6-12 months postpartum approximately 20% of mothers exhibit symptoms of depression (Affonso 1992; Beck et al. 1992; Beck and Gable 2001). A recent study from Bangladesh reported a 52% prevalence rate for mothers between 6-12 months postpartum (Black et al. in press). Postpartum depression in a new mother can be dangerous for her health and the health of her infant (Holden 1991; Beck 1996; Cooper and Murray 1998). Depressive symptoms during the postpartum period are related to alterations in mother-child interactions and insecure mother-infant attachment (Holden 1991; Beck 1995, 1998; Cooper and Murray 1998). Depressed moms are less responsive to infants’ signals and engage in inadequately coordinated interactions more often than nondepressed moms (Gianino and Tronick 1988). It is proposed that the depressed mother fails to respond to her infant’s cues and in so doing, fails to provide the infant with the appropriate help (Tronick and Gianino 1986). This can result in poorly coordinated interactions, causing the infant to experience negative affect consistently and repeatedly. Effects on children include behavioral, developmental and cognitive delay as well as attachment insecurity and may last years beyond infancy (Field 1984; Cohn et al. 1986; Cox et al. 1987; Field et al. 1988, 1990; Whiffen and Gotlib 1989; Stein 1991; Teti et al. 1995; Beck 1998). 

While mothers play a critical role in quality of the mother-infant interaction, infants also influence the interaction. Infants shape and are shaped by the experiences with parents in a reciprocal manner (transaction principle; Bornstein 2002). There are reports indicating that iron deficient children elicit different responses from their mothers (Corapci et al. 2006); there are also recent reports showing that iron deficiency in the mother may alter her behavior and affect her interactions with her child (Perez et al. 2005) as well as reports suggestive of increased depressive symptoms in iron deficient mothers (Corwin et al. 2003; Beard et al. 2005). Therefore, while it has been suggested that studies of micronutrient deficiencies and child development should control for factors in the external environment known to affect child development (such as mother-infant interactions and maternal depressive symptoms), these factors may be more than simply covariates in the analyses. They may be primary outcome variables. If this proves to be the case, then altered mother-infant interaction and maternal depressive symptoms may be mechanisms by which micronutrient deficiencies alter child development. And, given the findings of altered behavior and mother-infant interaction as a result of maternal iron deficiency, as well as suggestions of increased depressive symptoms in mothers with iron deficiency, the mother’s iron status should be monitored in addition to the infant’s. This will enable us to begin to parse out the behavior attributable to the infant’s iron deficiency and that attributable to the mother’s deficiency. Less is known about the effects of zinc deficiency on mother-infant interaction although it is reasonable to think that some of the behavioral alterations observed in zinc deficient children may result in impaired mother-infant interaction.

This study will be added on to an existing and approved study (ICDDR,B protocol # 2005-040) where the interaction effect of iron and zinc supplements on biochemical and clinical outcomes are being looked at. The existing study is a randomized, double blind, placebo-controlled community trial of 1000 children 6-23 months in Mirzapur, Bangladesh. Each child is being randomly assigned to 1) daily alternating zinc and placebo 2) daily alternating iron/folic acid and placebo 3) daily alternating zinc/iron/folic acid and placebo 4) daily alternating zinc and iron/folic acid 5) daily placebo. Primary outcomes of the existing and approved study include incidence of severe diarrhea, evaluated weekly for 6 months, hemoglobin, prevalence of anemia, and serum zinc. Additional outcomes involving mental, motor, and behavioral development of children as well as mother-infant interaction will be evaluated in this proposed study. Enrollment to this study started from May 2007.

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. (DO NOT EXCEED TEN PAGES, USE 

CONTINUATION SHEETS). 


Brief Summary of the existing and approved study design and methods

The existing and approved study is a randomized, double blind, placebo-controlled community trial of 1000 children 6-23 months in Mirzapur, Bangladesh. Children 6-18 months old and permanent residents of the selected villages are being enrolled. A child is being excluded if she/ he has severe malnutrition requiring hospitalization (defined as weight for height <-3 SD) or severe anemia requiring treatment (hemoglobin < 70 g/L) or chronic illness that would impair feeding ability or likely to move in next 6 months or fever greater than 38.5 C or on regular iron supplementation.

Written informed consent of the parents of eligible children are being obtained by trained village health workers (VHWs) at the home. Baseline data gathered by questionnaire at the home include: feeding information and socio-demographic information.  On arrival to the hospital, further baseline anthropometric data including height and weight and temperature are gathered and hemoglobin is measured by Hemocue machine on all children. Venous blood is being drawn from 50% of the eligible children per arm of the study with a goal of 500 children for venous samples by random sample. Trained nurses at Kumudini hospital are drawing 3cc of venous blood with disposable plastic syringes by sterile technique which are being separated by centrifugation and stored at -20 degrees Celsius at Kumdini hospital and periodically transported to Dhaka ICDDR, B laboratory for analysis. 

Each enrolled child is being assigned by block randomization in groups of 10 to one of 5 groups: 1) daily placebo 2) daily alternating iron (12.5mg)/folic acid (50mcg) and placebo 3) daily alternating zinc (10mg) and placebo 4) daily alternating iron/folic acid/zinc and placebo 5) daily alternating zinc and iron/folic acid. Children below 12 months of age are getting half of the doses.

After enrollment each child is being followed up every week by a VHW. This weekly follow-up will continue for 6 months to assess for compliance and effect of supplementation for a total of 24 visits per child.  VHW is assessing compliance by counting and recording missing doses from blister packs weekly.  She also collects information on the occurrence, type, duration and severity of diarrhea and other morbidities by the interviewing parents.  Any other medications or supplements taken by the child are being assessed and recorded by VHWs.  At the end of follow-up, 6 months after enrollment, clinical growth measures including weight, length, and mid-upper arm circumference will be measured. Serum zinc, ferritin, transferrin receptor and CRP are being measured at baseline and will be measured at the end line. Mean Hemoglobin concentration at baseline and end line will be compared.    

RESEARCH DESIGN AND METHODS SPECIFIC TO THE ADD-ON PROPOSAL
Study Design and Rationale

We propose a randomized, double blind, placebo-controlled community trial of children 6-18 months in Mirzapur, Bangladesh.  A randomized, double blinded, placebo-controlled trial is necessary to determine efficacy of supplementation treatment given time-dependent outcomes of hemoglobin and zinc.  

Population

Sample Size
The existing study will be collecting baseline and end line blood samples from 50% of the enrolled children (i.e., 500 children). These 500 children will also form the sample of the add-on study.  We will enlist 100 mother-infant dyads per group. This number is based on calculations of effect size using results from previous studies utilizing the Bayley Scales of Infant Development II in Bangladesh. Calculations suggest that a sample size of 64 subjects/group is needed if we utilize an =0.05 and 1-=0.80 and we want to have power to detect a difference of 0.5 SD in developmental levels. If we use the results from our previous work with the Emotional Availability Scales as the outcome, the needed sample size is 45 (utilizing an =0.05 and 1-=0.80). While we do not know of any studies that have analyzed the effects of maternal micronutrient deficiency on maternal latency to respond to infant bids for interaction, studies assessing differences between cultural groups with respect to these variables have found differences with an n=24. Therefore, as far as our outcome variables, the Bayley Scales of Infant Development II require the largest n (n=64). Allowing for a dropout rate of approximately 36% (based on a recent study in Bangladesh which assessed child development; Black et al., 2007), we will enlist 100 mother-infant dyads per group. We will also draw blood on the mothers of these 500 children so that we can properly attribute the effects of infant micronutrient deficiencies vs. maternal micronutrient deficiencies on developmental outcomes and mother-infant interaction scores. Because the existing study has already started, our baseline assessments will be done on approximately 100 children and their mothers instead of 500 as we anticipate starting this add-on study from August 1, 2007. August 2007 is the last month of enrollment into the main study and we anticipate that about 200 children will be enrolled in this month. Half of these, i.e., 100 children will have baseline blood samples collected for the main study.  Baseline measures of child development from these 100 children (approx.) and their maternal blood samples will be collected. While this is not optimum, these 100 children and their mothers will provide us with a representative sample of the population. We will be doing the 3 and 6-month measurements on all 500 children and their mothers.

Inclusion/Exclusion Criteria

The inclusion and exclusion criteria for the proposed study will be same as the existing study with the exception that mothers of the those children having a blood draw will also be included.

Age and Locale
We do not have any additional restriction on the age of the mothers who are enrolled in the study. 

Procedures

Recruitment.  

No different from the existing protocol except that the mothers will also be enrolled.

Enrollment and exclusion.  

Inclusion/Exclusion Criteria for existing approved study
Inclusion Criteria:  

· Children 6-18 months old at baseline 

· Permanent residents of the selected villages

Exclusion criteria:  

· Severe malnutrition requiring hospitalization (defined as weight for height <-3 SD)

· Severe anemia requiring treatment (hemoglobin < 70 g/L)

· Chronic illness that would impair feeding ability

· Likely to move in next 6 months.

· Fever greater than 38.5 C

· Regular iron supplementation

Inclusion/Exclusion Criteria for the proposed study
Children enrolled in the existing study who are randomized for blood sampling and their mother are eligible for the proposed study.
The enrollment procedures will be the same as the existing protocol with the exception of the revised consent form that is attached. We are going to take consent from the mothers for the participation of their children as well as themselves. This consent form will be used instead of the one in the existing approved study.

This add-on proposes the following additional variables at baseline at the household level. 

Assessment of the child’s home environment 

Measurement of the child’s environment will be done through the use of the Infant and Toddler Home Observation for the Measurement of the Environment (HOME) Inventory (Caldwell and Bradley 1984).  The HOME has been successfully used in various studies throughout the world as summarized in 2 manuscripts by one of its authors (Bradley et al. 1996; Bradley and Corwyn 2005). We will be using a version of the HOME that has been adapted for use in Bangladesh (Black et al. 2004) and been shown to be related to child development in this setting. This scale is designed for use with children between birth and 3 years of age and measures the quality and quantity of stimulation and support which is available to the child in his/her home environment. The modified version of the inventory contains 48 items which cluster into 6 subscales: (1) responsiveness to parent, (2) avoidance of restriction and punishment, (3) organization of the environment, (4) appropriate play materials, (5) parental involvement, and (6) variety in daily stimulation. The items were selected to provide information from the child’s perspective on stimuli that have been found to affect children’s cognitive development. A 60 minute observation period in the home will be completed for each child at baseline. This will occur at a time when the child is awake and engaged in activities typical for that time of day. The information will be collected from observations supplemented by maternal interview, and answers will be interpreted from the child’s point of view in order to try to understand the child’s opportunities and experiences.

This add-on proposes the following additional variables at baseline at the hospital level. 

Venous blood (3 cc) will be collected from the mothers of the children who have a venous blood draw. This will be done on the same day of the visit of the child to the hospital. Same methods of blood collection will be followed for the mothers.

Follow-Up Period. 

Follow-up for the child development outcome variables will occur 3 and 6 months after initiation of supplementation. Variable that will be assessed include: mental, motor, and behavioral development (BSID II), mother-infant interaction, and maternal depressive symptoms.  

The data collection scheme is illustrated below. 
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The 3 month assessment point is included so that we can begin to understand length of supplementation needed to reverse negative outcomes of the deficiencies. The current literature lacks a consensus as to length of supplementation time necessary to observe an improvement in mental, motor, and behavioral outcomes.

This add-on proposes the following outcome measurements.

Assessment of child mental, motor and behavioral development 

The assessment of mental and motor development as well as behavior will be measured by the Bayley Scales of Infant Development II (BSID-II; Bayley 1993) at baseline (and after 3 and 6 months of intervention in the infants). This will be done in a rented home so that the environment will be as close to the natural home environment of the participant.  This will be preferable to a hospital environment which is noisy and sterile. The BSID are recognized as the gold standard of standardized infant assessment instruments and have been widely used in various countries worldwide (The BSID II have been used successfully in Bangladesh: Hamadani et al. 2001; Black et al. 2004). They provide a standardized assessment of cognitive and motor development for children ages 1 month through 42 months. The test is comprised of three scales: mental development index (MDI), psychomotor development index (PDI) and the behavioral ratings scale (BRS). The MDI assesses memory, problem solving, discrimination, classification, language, and social skills. The PDI assesses control of gross and fine muscle groups, including walking, running, jumping, prehension, use of writing implements, and imitation of hand movements. Raw scores for the mental and psychomotor scales, based on the number of items successfully completed, are converted to the MDI and PDI standard scores based on the child’s age at the time of testing. In addition, performance on the mental and motor scales at 18 months can be analyzed by scoring developmental age on three facets of the test (cognitive, language, and motor) to provide a profile of relative strengths and weaknesses. Mean scores for the MDI and PDI are 100 with a standard deviation of 15. The Behavior Rating Scale (BRS) assesses qualitative aspects of the child’s test-taking behavior, including orientation, emotional regulation, and quality of movement. 

The BSID have been criticized for their poor predictive validity in terms of later measures of intelligence (for reviews, see Fagan and Singer 1983; Honzik 1983; Lewis and Sullivan 1985). However, this is not surprising given that the Bayley Scales tap sensory capacities, motor achievements, and affective responses such as orienting, reaching and smiling. Tests administered to older children tap very different skills; usually those related to language, reasoning, and memory. Additionally, poor predictive validity does not necessarily imply low sensitivity to high-risk conditions. The Bayley Scales have been shown to be sensitive (Bayley 1993). Nonetheless, the revision of the BSID (to the new BSID-II) took many of these criticisms into account and added as well as deleted some items to improve the scales. Among the items added are habituation and novelty preference. Infant performance on these types of tasks have been shown to predict later cognitive competence (Rose et al. 1998).
Assessment of mother-infant interaction 

Following the Bayley assessment in the infants, mother-infant interaction will be assessed in the rented house during 10 minutes of naturalistic free play as well as a structured interaction (change of infant’s clothes) recorded on video (at baseline, and after 3 and 6 months of intervention). All of the assessments will be done at a time when the baby is alert and well fed. Mothers will be provided with a standard set of age appropriate toys and told that they should play with their infant “as you usually play together at home.” A researcher will set up a single camera to tape the interactions and then leave the room to avoid influencing the behavior of the mother-infant dyad. The tapes will be coded using two different methods. The first will be a global scale coded using the Emotional Availability Scales (Biringen 2000). The Emotional Availability Scales were chosen as they are not constrained by cultural practices. The Emotional Availability Scales are an integration of attachment (Ainsworth et al., 1978) and emotional availability perspectives (Emde, 1980 and Mahler et al., 1975) both of which have been shown to be valid for cultures all throughout the world. The 3 major underlying assumptions of the Emotional Availability Scales are not culture specific. They are: the interaction is dyadic, child’s developmental level is considered, and it is a context sensitive assessment of interaction. The assessment is not whether or not the activities engaged in by mother and infant are “correct” or even how the mother plays with her child but rather an assessment of the degree to which the mother is emotionally available while interacting with her infant as well as the degree to which the infant tries to engage the mother in the interaction. We have used these scales successfully in the past and shown that they are sensitive to maternal iron status. The scales represent an integration of attachment (Ainsworth 1978) and emotional availability perspectives (Emde 1980; Mahler et al. 1975) and are geared specifically to research. There are 6 scales which are scored: 4 for the mother (sensitivity, structuring, non-intrusiveness, non-hostility) and 2 for the child (responsiveness and involvement). A higher score on each of the scales is indicative of more optimal behavior

The second method of scoring the interactions will be microanalytically. Specifically, we will measure maternal latency to respond to common infant behaviors that are expected to elicit a maternal response. They are: extradyadic visual attention (infant looks at an object or event in the environment), dyadic visual attention (infant looks at mother’s face), nondistress vocalizations, distress vocalizations. Coders will record the onset of each infant look and vocalization. Following common conventions (Bornstein 1985; Colombo and Horowitz 1985; Fogel et al. 1988), a vocalization will be defined as lasting a minimum of 0.3 seconds and infants will be credited with a second vocalization if a vocalization change or silence of 2 seconds or more occurs; a look will be defined as lasting a minimum of 0.3 seconds and the infant will be credited with a new look if s/he engages in another look or closes eyes for 1.5 seconds or more. Maternal responses will be credited if the mother engages in any of the following activities within 5 seconds of the infant performing any of the activities listed above: extradyadic (mother physically and/or verbally indicates an object or event in the environment), dyadic (mother engages infant in affective interpersonal interactions), nurturant (mother engages in feeding, pacifying, or picking up to comfort), imitative (mother repeats the infant’s vocalization). Latency to respond is defined as the time between initiation of any of the child behaviors listed above and initiation of maternal behavior in response to the child’s behavior. If a maternal response does not occur within 5 seconds of the child’s behavior, a non response will be recorded for the mother. If an infant changes activities within our 5 second window, mothers will be credited with responding more than one time within the time frame allotted if the infant’s separate eliciting behaviors each receive distinct responses from the mother. The following measures will be calculated: mean latency of maternal responses and percent of time the mother responds to the infant (number of times she responds/number of times infant engages in above behaviors). Two trained research assistants (who are blind to the subjects’ micronutrient status and treatment assignment) will code the tapes. Reliability of scoring the behaviors will be assessed by having the 2 coders independently score 25% of the tapes against standards of another experienced coder.
Assessment of maternal depressive symptoms

Depressive symptoms will be measured (during the same visits as the above assessments) with the Center for Epidemiological Studies Depression Scale (CES-D; Radloff 1977). The CES-D questionnaire will be administered to each mother at baseline and after 3 and 6 months of intervention in the infants. This scale contains 20 items and has been used extensively throughout the world, including Bangladesh (Tsutsumi et al. 2004; Black et al. in press). In fact, a recent study in Bangladesh reports a relation between maternal depressive symptoms (as measured by the CES-D) and child development (Black et al. in press). The CES-D has been shown to be valid and reliable as a measure of symptoms of depression and as a screening tool for further evaluation (Radloff 1977). In the standard protocol for this screening scale, statements such as “I felt that everything I did was an effort” and “people were unfriendly” are read by the participants. They are asked to consider how often they felt this way during the previous week and to respond to the statements on a 4-point scale from 0 (rarely or none of the time) to 3 (most or all of the time). The possible score range is 0 to 60 points; scores for each item are summed and a cutoff point of 16 is used to identify individuals with high levels of depressive symptoms (Fagan and Singer 1983). Because this cutoff level has not been validated in Bangladesh, we will use the scores as continuous. 

Control for other factors impacting child cognition: 

Multiple factors have been identified as influencing child cognitive and motor development as well as behavior. Among them are SES, maternal education, maternal cognitive abilities, parenting, breastfeeding, birth weight, and a disadvantaged environment, to name a few.  The existing study includes collection of SES, history of breastfeeding, maternal education level, and child’s birth weight during the baseline visit. Parenting will be assessed via mother-infant interaction as described above. We will assess the infant’s home environment and maternal cognition so that we can control for the effect that these factors may have on child development, as follows: 

Maternal cognition

In order to assess mother’s cognitive abilities, each mother will complete the Raven’s Coloured Progressive Matrices (Raven et al. 1998). This is a nonverbal test of reasoning ability which measures the ability to form comparisons, reason by analogy, and organize spatial perceptions into systematically related wholes. This task measures these abilities in a manner which is independent from formal schooling. The task consists of 5 sets of 12 problems each. The problems in each set build upon the previous solution and therefore become progressively more difficult. This allows for the assessment of the consistency of an individual’s intellectual activity across 5 successive lines of thinking. This task will be administered to each mother at the household settings and will take approximately 20 minutes to complete. 

Biochemical Measures: 

It is imperative that we assess the iron status of the mothers as well as the infants because iron deficiency in mothers has been shown to affect mother-child interaction and infant development (Perez et al. 2005) as well as depressive symptoms (Corwin et al. 2003; Beard et al. 2005). Thus, measuring maternal iron status in addition to infant iron status will help us to interpret our outcome variables and provide us with a critical missing component in other studies. 

Maternal blood samples

Venous blood samples will be drawn from mothers of those children who received a venous blood draw at baseline and after 6 months of supplementation in the same manner as that done for the children. They will also be analyzed for hemoglobin, ferritin, transferrin receptor and CRP using the same methodology of the existing study.

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. (TYPE WITHIN THE PROVIDED SPACE).  


Resources in Mirzapur.  

ICDDR,B field staff including VHWs and supervisors are already employed and integrated into the Mirzapur community.  We will work in partnership with Kumudini Hospital for gathering blood samples.  Kumudini Hospital is a private 750 bed hospital with laboratory and radiology facilities available. Blood samples will be drawn at this hospital with the samples sent to Dhaka for analysis. A house will be rented in Mirzapur where we will assess the child development variables.

Children with severe illness requiring in-patent care will be referred to this facility. We will select about 10 villages with CHW working in the cummunity around Kumudini Hospital for this study.

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. (TYPE WITHIN THE PROVIDED SPACE).

Data Analysis:  Data Analysis: For our preliminary analyses, we will: examine marginal and bivariate distributions for marked departures from the normal model, and use a log transformation or another distributional model where necessary; note any missing data and use multiple imputation where reasonable; determine if there are significant differences in social ecology characteristics between our 5 groups; determine if there are any significant differences between those who participated fully in the study and those who left the study early. With careful management, we fully anticipate a high retention rate. We will analyze data as follows: 

Cross-sectional differences: Differences between our groups with respect to the outcome variables will be assessed via cross-sectional analyses at each of our time points. This will be conducted using MANCOVAs to compare the groups with respect to the mental and motor variables, behavioral variables, and mother-child interaction variables controlling for maternal iron status where appropriate. Data collected on the sociodemographic and environmental variables will be assessed for covariation and included in the model as a covariate where appropriate. Analysis will also be stratified by the co-presence of moderate anemia (70-90 g/L) provided that we have a large enough sample size of individuals with moderate anemia. The measures of maternal-infant interaction and maternal depressive symptoms will be assessed as possible mediators in the relation of maternal micronutrient status and child development. 

Longitudinal differences: Treatment effects over time will be examined through linear mixed models. These models are desirable because they can analyze nested data (repeated observations nested within a given subject), they do not require that each subject provide a response at each data collection point, and they allow for modeling of the correlations among the observed responses in a less restrictive manner than those assumed using the traditional repeated measures analysis of covariance. The base model will include fixed effects for time (baseline and months 3 and 6) on approximately 20-25% of each group. For the remainder, our fixed effect will include 2 time points instead of 3. A random effect will also be included to account for the correlation among responses provided by the same subject. In addition, we will examine whether the effects of treatment on development are modified by various characteristics such as sociodemographic variables, HOME inventory scores, maternal IQ, infant anthropometry, and maternal micronutrient status as well as mediated by maternal-infant interaction and maternal depressive symptoms.

Ideally, we would have liked to collect baseline data on the entire sample. However, this was not possible for this particular study. Therefore, we are attempting to get the largest possible baseline sample and then collect the 3 and 6 month assessments in everybody else. For those individuals who have assessments collected at all 3 time points, the analyses will be a straightforward linear mixed models. For those individuals who do not have a baseline, we will only have 2 time points to look at and the assessment can be a question of a dose response (i.e. how much do the groups receiving zinc or iron (individually or separated in time) differ from the group receiving iron and zinc simultaneously or placebo at 3 months and at 6 months and, longitudinally, does the 3 month assessment differ from the 6 month assessment?). The MANCOVA is being used because there are multiple scales within one outcome variable (ex. the mother-infant interaction assessment has 6 scales). The HOME and maternal depression variables will be assessed for covariation and included in all of the analyses as covariates, where appropriate. While a baseline sample will not be available in all of the children, we hope that the sample will be representative of the larger population from which it is drawn. Our plans for the current project are to get enough baseline data so that we can use it (along with our 3 and 6 month data) as pilot data for a larger proposal which will follow.
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.

Risks/Benefits:

Potential risks associated with participation are low.  The only sample collection process that may have any physical risk is the venipuncture for blood collection.  There is a risk of infection, but this is extremely low and sterile technique will be used in order to minimize this risk.  The risk to invasion of privacy will be addressed by the use of study identification numbers and the secure storage of study records in locked cabinet at study headquarters.  Staff will be trained in maintaining confidentiality of information and this will be a criterion for continued employment on the project.  There is additional burden to the family in the form of opportunity costs in answering the weekly questionnaire and in coming to the rented house at the start, middle and end of the study.  However, the actual cost of transportation will be funded by the study.

Minimal risks to study subjects are greatly outweighed by the potential of study subjects to contribute to development of programs designed to improve the health of the population as a whole.  

Justification for placebo:

No supplementation is given to the mothers for this add-on proposal.

Compensation:

The study subjects will not receive compensation for their participation in this research.  Policy and programs that develop from this study will benefit this population.

Disclosure/Consent Process:

Description of the Consent Process:  Who, Where, and When
Participation in this study is completely voluntary.  Participants will be assured that they can refuse to participate at any time during the study.  All interviewers will be trained on administration of informed consent during the interviewer trainings.  After children have been identified as eligible, the interviewers will read the appropriate consent form to the primary caregiver since the infant is cognitively unable to give consent.  Written consent in the local language will be obtained from all study caregivers at the beginning of the study in the home prior to enrollment or gathering of any information or baseline measurements.  The interviewer will encourage the caregiver to ask questions about any part of the consent form and affirm that the caregiver understands what was said.  After explaining the study procedures, the interviewer will ask if the caregiver has any questions.  If the caregiver has any questions, the interviewer will answer the questions.  The interviewer will then ensure that the caregiver understands that participation in this research project is voluntary and can be terminated at any time without reason.  

Confidentiality Assurances:

Plans for Record Keeping
Confidentiality of study subjects will be ensured by assignment of unique identifier numbers.  These identifiers will be eliminated from the questionnaires and data files so that there is no linkage.  

Data Security:  Where kept, Who has access, When destroyed
Individual questionnaires will be identified by names of children, mother, village, and bari and ‘address’ assigned by VHW and labeled on family home.  Data will be entered by child and maternal ID number.  Key with children’s and mother’s  ID number and linking socio-demographic data will be kept in the ICDDR,B local office under the care of investigators Laura Murray-Kolb and Shams El Arifeen.  Study workers needing access to the linkage data for purposes of data entry will be admitted access.  Data and completed questionnaires will be stored for three years in the ICDDR, B head office in Dhaka, Bangladesh in a locked cabinet.  Only project staff,  staff members from funding organizations, and ERC members will have access to these forms or database.  Dr. Shams El Arifeen will be responsible for the data.  After three years, the completed questionnaires and linkage key will be shredded and discarded.  

Data Safety and Monitoring Board:  The data safety and monitoring board (DSMB) of the existing study will also be responsible for the add-on study. Adverse events (in this case, trial outcomes of morbidity and mortality) will be reported to the DSMB monthly.  The DSMB will be responsible for monitoring safety issues and adverse events of the study. DSMB investigators will report to Principal Investigators and CHR any unanticipated results related to the study that result in increased risk to the study subjects. as defined by prespecified criteria.  Otherwise, the DSMB will be scheduled to report to CHR at 3 months and at the end of the study. In addition, Principle Investigators and DSMB will periodically review the literature for new information regarding safety of iron and zinc supplements and discuss changes to the proposal with CHR.  We do not anticipate any difficulties with illegal activities in this study.
Use of Animals

Describe in the space provided the type and species of animal 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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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 Bangladesh through a training programme.


We anticipate publication of analysis and report in a peer-reviewed journal.  We are working closely with UNICEF, WHO, and USAID and these results would be incorporated in policy discussions.  In addition, we would plan to present findings in research dissemination meetings in Bangladesh.

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. (DO NOT EXCEED ONE PAGE)


The International Centre for Diarrheal Disease Research, Bangladesh (ICDDR,B), will work in partnership with Johns Hopkins Bloomberg School of Public Health, who will provide assistance and technical expertise.  

We will also continue in a collaborative agreement with Kumudini Hospital, which has been in place since 1982.  ICDDR,B research physicians work in direct patient care at the Kumudini Hospital.  ICDDR,B also has a microbiology lab located within the hospital laboratories. 

This add-on proposal has been funded by USAID.
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List of ongoing research protocols  

(start and end dates; and percentage of time)

1 R01 HD050254-01A1

Christian (PI)
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NIH

Antenatal and preschool iron and zinc use and cognition

The goal of this project is to examine single and combined effects of antenatal or early preschool childhood iron and zinc supplementation on cognitive function in early school age years (6-7 year olds)

Role: Co-Investigator

Percent time: 25%
Bill and Melinda Gates Foundation
Sommer (PI)

2001-2010

Micronutrient Research Award

The major goals are to elucidate the impact of micronutrient supplementation on maternal, infant, and child health and survival

Role: Co-Investigator
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Internal Grant

Murray-Kolb/Gilmore (co-PI)
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Children, Youth, and Families Consortium, The Pennsylvania State University

The onset of locomotion: A setting event in early development across multiple domains

The major goals of this project are to examine the developmental changes across multiple psychological domains that come with burgeoning crawling skills.
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Percent time: 10%
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	b)  Monographs
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                                                                    APPENDIX

International Centre for Diarrhoeal Disease Research, Bangladesh

Voluntary Consent Form

Title of the Research Project: Delivery of Iron and Zinc Supplements: Evaluation of Interaction Effect on Biochemical and Clinical Outcomes
Principal Investigator:  Shams El Arifeen, Robert Black, Stephanie Chang, Laura Murray-Kolb

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.

Introduction

This consent form explains the research study you and your child are being asked to join.  Please review this form carefully and ask any questions about the study before you and your child agree to join.  You may also ask questions at any time after joining the study.  

Purpose of Research Project:


This research study is being conducted by the International Center of Diarrheal Diseases, Bangladesh and Johns Hopkins Bloomberg School of Public Health under the supervision of Drs. Shams El Arifeen, Robert Black, Stephanie Chang, and Laura Murray-Kolb.  We want to find the best way of giving zinc and iron to children.  Children’s diets in many countries are missing important minerals including iron and zinc.  Many children have health problems because of the lack of these minerals by six months old.  

Children with severe anemia should be treated with iron.  In poor countries, giving iron to children who do not have severe anemia may help physical and mental development and prevent anemia.  Zinc is used to treat diarrhea.  Giving zinc even when your child does not have an infection may prevent diarrhea and lung infections.  

In areas where children are often low in more than one mineral, the best method of giving these minerals is unclear.  Giving both iron and zinc together may decrease the benefit of zinc on prevention of diarrhea.  This is an experimental research study to find the best way to give children zinc and iron in order to prevent diarrhea and anemia and improve development. 
Based on recommendations for healthy children by the World Health Organization, since 2001, the Bangladesh government has recommended giving iron to all children under 2 years old to prevent anemia.  However, there are some children who do not benefit from iron tablets.  Children who are severely malnourished should not receive iron because it may increase risks of infection.  A child is severely malnourished if he or she is too small for his or her age.  Children with severe infections such as malaria may get more sick if they receive iron.  In children who have a lot of diarrhea, new studies suggest that zinc may be effective in decreasing diarrhea.  Iron may reduce this benefit.  Some doctors think that iron’s effect on increasing diarrhea is more harmful than iron’s good effect of reducing or preventing anemia.

Procedures:


You and your child are being invited to participate in this study because your child is between the ages of 6 and 18 months old and lives in Mirzapur, Bangladesh and does not plan to leave in the next 6 months.  We are inviting all children with no feeding problems (such as problems swallowing) between 6 and 18 months in certain selected villages of Mirzapur, Bangladesh to participate.  


If you decide to participate, we will ask you questions about your child and your household for research purposes.  We will bring you to the ICDDR,B health sub-centre for some measurements and blood tests.  We will measure and weigh your child.  If your child is too small for his/her length, we will not be able to have him/her in the study, but will refer you to the hospital or clinic for treatment.  If your child has a fever, he or she will be referred for treatment and will not be able to be in the study.  We will also be taking a few drops of blood from your child’s finger or heel to test the blood for anemia.  If your child’s hemoglobin level is very low, then we will refer you to the hospital or clinic and we will not be able to have your child in the study.  You will be told if your child’s hemoglobin level is mild or moderately low and given information on foods that are high in iron.  You are free to consult with your child’s regular doctor at the clinic at your own cost at any time.  If your child has mild to moderate anemia, your doctor may recommend treating for parasite infections or iron syrup.  However, children who are taking iron regularly or who start taking iron will not be able to be in the study.  If your child starts taking iron for any reason while enrolled in the study, please tell the Community Health Worker (CHW).  


We will take another sample of blood from half of the children and some of their mothers.  About 3 cc of blood, which is a little more than half a teaspoon, will be taken from the arm by a needle to measure zinc, iron and inflammation levels.  Half the families will be asked to allow their child to have this blood taken at the beginning of the study and again at the end of the study.  We will choose these families by chance.  For these children, we will also measure mental and motor development as well as record the child’s behavior. At this time, we will also ask you to play with your child for a few minutes and we will record you playing with your child by using a video camera. We will also measure your ability to reason by using a simple task, and ask you questions about your mood. Finally, we will visit your home to get an understanding of what the home environment is like for your child. All of these measurements will be done at the beginning of the study, half-way through the study (after 3 months) and again at the end of the study (after 6 months). We will need to take an additional 3 cc of blood (for a total of one teaspoon) from one out of every 10 children to be sure that the lab measurements are correct. 


After these measurements are taken, your child will be assigned to receive some combination of iron and folic acid tablets, zinc tablets, or sugar tablets.  The tablets your child receives may contain iron or zinc, some combination of both or may contain only sugar and not any iron or zinc at all.  The type of tablets your child receives will not depend on any information that you give us and will not depend on your child’s hemoglobin level.  The assignments will be by chance.  You will not be able to know what each tablet contains.  The CHWs and study investigators will not know what each specific tablet contains until the end of the entire study.  Your child will need to take one or one half tablet each day for 6 months.  These tablets may contain iron and zinc at doses that can be found in the diet.  If your doctor prescribes any other treatments, you should tell the CHW, but you can and should continue to give your child the tablets.  Further instructions on how to give and store the tablets will be given to you if you choose to have your child join the study.


A trained CHW will visit you every week for 6 months to ask questions about your child’s health, such as diarrhea, fever, cough, ear pain, and spitting up and any treatments that he/she received.  The health worker will also make sure you have enough tablets for the week.  

Risks/Discomforts, Confidentiality:


We will check your child’s hemoglobin level by a prick of the finger or heel in order to get a few of drops of blood.  This may be uncomfortable and cause brief pain, but is not dangerous to your child.  It may be necessary to prick the skin again if there is not enough blood to measure.  


Half the children and some of their mothers will also have blood drawn from the arm before and after 6 months of taking the tablets.  Trained nurses at Kumudini hospital will draw this blood.  They will use new needles and wipe the arm clean to lessen the very small risk of infection.  It may be uncomfortable to the child and cause brief pain, but also is not dangerous.  It may be necessary to take another sample of blood by needle if there was not enough for the laboratory.   


The mineral tablets may contain zinc, iron, iron and zinc, or neither.  Some children spit up, vomit, have constipation or diarrhea or a change in stool color after taking iron or zinc, especially at higher doses.  Taking more than one tablet at a time will be more likely to cause your child to spit up or vomit.  There is less risk of these effects if the tablets are taken at the directed dosage.


No one will be able to identify you or your child from any publications of this study.  Employees of ICDDR,B or Johns Hopkins may review these records as part of their job to oversee this study.  
Benefits, Compensation:


Families that agree to participate in this study will be brought to Kumudini Hospital at the start of the study.  We will measure your child’s height, weight and hemoglobin level.  We will tell you these results.  For some of the mothers, we will also measure hemoglobin level and will tell you these results. If your child does not qualify to participate in the study because of the results of these measurements, we will refer you to be seen by a local doctor.  If your child has mild to moderately low blood levels, we will provide information on iron rich foods.  


At the end of the study, you will be eligible to receive iron supplements through ICDDR,B.  You can request a 10 day supply of tablets for up to 6 months.  You or your child will not receive any money for participating in this study.  The investigators will share with you any new findings that may develop while you and your child are participating in this study.
Voluntariness, Alternatives to Participation:

You and your child’s participation in this research project is completely voluntary. You can withdraw your child from the research study at any time. Even if you do not want your child to join the study, or if you withdraw your child from the study, your child will still receive the same level of medical care you would otherwise get at Kumudini Hospital.  Your decision to join the study will not affect your employment.  

Persons to Contact:

If you want to talk to anyone about this research study because you think you or your child have not been treated fairly or think you or your child have been hurt by joining the study, or you have any other questions about the study or about what is being done, you should call the principal investigator, Dr. Shams El Arifeen at 880-2-8810115 or go to the Child Health Unit at ICDDR,B.  Either the principal investigator or the people in the ICDDR,B office will answer your questions and/or help you find medical care if you feel you have suffered an injury. The Johns Hopkins Bloomberg School of Public Health, The Johns Hopkins Hospital and the Federal government do not have any program to provide compensation to you if you experience injury or other bad effects which are not the fault of the investigators.

If you have read this document and you have been given the chance to ask any questions now or at a later time or if the document has been read and explained to you and you agree to be in this study, please sign or make your mark below if you understand this document and agree to be in this study.

Print Name of Subject: ______________________________________

________________________________________________
_______________
Signature or Mark of Subject or Legally Authorized



Date

Representative

________________________________________________
_______________
Signature of Person Obtaining Consent




Date

Representative

________________________________________________
_______________
Witness to Consent if Subject Unable to Read or Write


Date

(Must be different than the person obtaining consent)

Signed copies of this consent form must be 1) retained on file by the principal investigator, 2) given to the subject and 3) placed in the subject’s medical record (when applicable). 

NOT VALID WITHOUT THE CHR

STAMP OF APPROVAL

CHR#: ___________________________

VALID FROM_____________ TO_______________
Detailed Budget for New Proposal


See next page.


                           Check List


      After completing the protocol, please check that the  following selected items have been included.

1.  Face Sheet Included              X            


2.  Approval of the Division Director on Face Sheet       X


3.  Certification and Signature of  PI on Face Sheet, #9 and #10                X


4.  Table on Contents        X

5. Project Summary        X


6.  Literature Cited          X


7. Biography of Investigators            X


8.  Ethical Assurance                   X


9.  Consent Forms                       X


10.  Detailed Budget                    X
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