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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: Mohammad Munirul Islam


Project Name: Effects of frequency of feeding and energy density of complementary foods on total energy intakes and consumption of breast milk by healthy, breastfed children in Bangladesh


Total Budget: US $  196,362         Beginning Date: 01 June, 2004           Ending Date: 30 November, 2005


Infants older than 6 months of age, in addition to breast milk, require complementary food of sufficient energy and nutrient densities to meet nutrient requirements. Despite critical importance of appropriate feeding to prevent growth faltering during this particularly vulnerable stage of life, there is little available information on the optimal frequency of feeding and the minimum energy density of complementary foods necessary for ensuring optimal energy requirements. Possible interactions between these two major determinants of total daily energy intake have also been not studied. The impact of different complementary feeding regimens on the amount of breast milk consumption has also not been investigated. To develop practical guidelines for appropriate frequency of feeding and energy density of mixed foods for young, non-breastfed children, a series of clinical studies have previously been designed to measure the total daily energy consumption from cereal-milk mixtures with different energy densities that were fed ad libitum varied numbers of times per day under carefully monitored conditions. These studies were conducted in the recovery phase of hospitalized malnourished children fully weaned from the breast. There is lack of similar information on non-malnourished, breastfed children. Further studies are needed to assess the independent effects of energy density and feeding frequency on energy intake from complementary food and their impact on consumption of breast milk, so that practical recommendations can be developed for healthy, young breast fed children. Before initiation of such studies, information is needed on the time period that is required for stabilization of breast milk intake after introduction of high energy foods to children who have been receiving a low energy diet and vice versa.
We have already conducted a preliminary study to collect information on the effects of dietary energy densities on intake of breast milk by healthy children. We studied 10 children aged 9-18 months with Length-for-Age (ZLA) and Weight-for-Length (ZWL) between -1.5z and 1.5z. They were fed complementary foods (CF) of two energy densities (0.4 kcal/g, as Low Density [LD], and 1.5 kcal/g, as High Density [HD]) 3 times daily along with ad libitum breast-feeding (BF). The diets were fed during three 8-d study periods in random sequence (HD-LD-HD or LD-HD-LD). CF intakes were measured by weighing bowls before and after meals, and BM intakes were measured by test-weighing. We found that despite greater volume of intake of LD CF, energy intake from HD CF was higher at this feeding frequency. BM intake decreased slightly when HD CF was provided, however, total energy intake (CF+BM) was substantially higher. No stabilization period is required for breast milk and the HD diet intake, however 5 days are required for stabilization of the intake of LD. Based on these findings, we designed the proposed study to collect information on the consumption of complementary foods and breast milk, and the total energy intake from both the sources when children are offered complementary foods of varied energy densities at different feeding frequencies along with ad libitum breast feeding. With this complete set of information, it will be possible to develop practical recommendations for complementary feeding of healthy breast-fed children to ensure optimal energy intakes without adversely affecting the consumption of breast milk.

A total of 18 children of either sex, aged 8-11months, who are breastfed at least 6 times/day along with complementary foods having Length-for Age (ZLA) >-2.0z and Weight- for-Length (ZWL) between -1.5z and 1.5z scores (NCHS median) will be enrolled. Field workers will initially identify potentially eligible children according to the eligibility criteria in the community, and observe them at their respective homes for 12 hours on two consecutive days to collect information on consumption on breast milk and other foods. Based on these information the children will be finally admitted to the Research Ward of the Dhaka Hospital of ICDDR,B. All children will be fed a diet containing 1.0 kcal/g three times a day for the first three days to adapt them to the study ward environment and clinical procedures. During the subsequent study periods, complementary foods will be offered three, four or five times a day at pre-determined intervals during sequential diet periods. The sequence of diet periods will be ordered randomly with regard to the frequency of meals. Within each diet frequency period, the order of energy densities of diets (0.5 kcal/g, 1.0 kcal/g, and 1.5 kcal/g of diet) will also be allocated randomly. According to our preliminary study, energy intakes from the diet containing 0.4 kcal/g stabilized by the fifth day of exposure and intakes from diets containing 1.5 kcal/g stabilized by the second day. Thus, in the present study we will offer the lower density diet (0.5 kcal/g) for six days and the two higher energy density diets (1.0 kcal/g and 1.5 kcal/g) for three days each.  Data collected during the last two days of each dietary energy density period will be included in the analyses. CF intakes will be measured by weighing bowls before and after meals. Mothers will be advised to breastfeed day and night, following the usual pattern, or more frequently if necessary. 

Breast milk intake will be measured by test-weighing. At the beginning and end of each sequence of feeding frequency (i.e., study days 3, 16, 29 and 42), breast milk will be expressed by electric pump for laboratory analysis. On these days (considered as a ‘rest day’), children will be offered the diet containing 1.0 kcal/g three times a day. The body weight will be measured each morning throughout the study period and length will be measured on admission and seven days thereafter. The total duration of study for each mother-child pair will be 42 days. 

The primary response variables will be energy intake from complementary foods (kcal/kg.day), energy intake from breast milk (kcal/kg.day), and total energy intakes from both sources. The total time required for feeding episodes and frequency and duration of breastfeeding will also be examined. Data from days 5 and 6 for the lower energy density (0.5 kcal/g) diet and days 2 and 3 for the two higher energy density diets (1.0 kcal/g and 1.5 kcal/g) will be analyzed. Descriptive statistics (mean, standard deviation, minimum, maximum, median) will be calculated for all continuous variables, and outcome variables will be transformed, if appropriate, to conform to the assumption that error terms are normally distributed. The data will be analyzed with the SAS General Linear Model procedure, using a mixed model analysis of variance after first confirming the normal distribution of the dependent variables or completing any necessary transformations of data. The main effects that will be included in the models are dietary energy density (3 levels), frequency of feeding (3 levels), individual (random) effects, and the two-way interactions between energy density and feeding frequency. 

KEY PERSONNEL (List names of all investigators including PI and their respective specialties)
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1. Md. Munirul Islam
            Medical Officer, ICDDR, B/Nutrition


Principal Investigator
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            Professor, UC Davis/Nutrition



Co-investigator
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            Professor, UC Davis/Nutrition
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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.


1a.
At any level of feeding frequency of complementary food, the amount of complementary food intake by breastfed children will be greater when the energy density of complementary food is lower.

1b. 
At any level of dietary energy density, the amount of complementary food intake by breastfed children will increase with increasing feeding frequency.

1c. 
At any level of feeding frequency of complementary food, the energy intake from complementary food by breastfed children will be greater when the energy density of complementary food is higher.

1d. 
At any level of dietary energy density, the energy intake from complementary food by breastfed children will be higher when the frequency of feeding of complementary food is also higher.

2a. 
At any level of feeding frequency of complementary food, the energy intake from breast milk will be less when the energy density of complementary food is higher.

2b. 
At any level of dietary energy density, the energy intake from breast milk will be less when frequency of feeding of complementary food is higher.

3a. 
At any level of feeding frequency of complementary food, the total energy intake by breastfed children will be  higher when the energy density of complementary food is also higher.

3b. 
At any level of dietary energy density, the total energy intake by breast fed children will be higher when the frequency of feeding of complementary food is higher.
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 observe a community for identification of breastfed children between 8-11 months of age who are eligible for recruitment into the study.

2. To assess if children’s dietary intake at home conforms to eligibility criteria of the study.

3. To admit 18 eligible children and their mothers, and measure total ad libitum energy consumption by these children when they receive defined complementary foods of varied energy densities 3, 4 or 5 times per day during sequential dietary periods.

4. To measure the total ad libitum consumption of breast milk, and total nursing frequency and time by these same children.

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).

                                                                                                                                                                                          

In developing countries, children’s weight gain commonly falters between 3-15 months of age - a period when complementary food is usually added to their diets (1). The primary explanations for children’s poor growth during this period include insufficient or inappropriate dietary intakes and frequent infections. To meet their physiological requirements, infants older than 6 months of age require complementary foods of appropriate energy and nutrient densities in addition to breast milk. The high-energy requirements of young children, together with their limited stomach capacity, make it difficult for them to eat large volume of food, particularly if the energy density of the diet is low or if only a few meals are consumed each day (2,3,4). Quantitative studies of energy intake by weanlings have shown that older infants and young children in developing country settings often consume substantially less than internationally recommended amounts (5-10), which are based on observations of energy expenditure and growth of older infants and young children in industrialized countries (11-13). Possible explanations for lower energy intakes by children in developing countries include limited household food availability; less frequent feeding, energy density of diets, or amount of food offered; and reduced appetite of children due to infections or nutrient imbalance (14). Feeding frequency and dietary energy density are independently related to total daily energy intake, and thus both need to be considered in developing recommendations for infant feeding (2). When meals are provided multiple times a day, energy requirements can be met with diets of lower energy density; and conversely when fewer meals are offered the diets have higher energy density to provide adequate energy intake. 

The effects of feeding frequency and dietary energy density on total daily energy intakes have been studied in fully weaned children recovering from malnutrition (2); however, there is lack of similar studies in healthy breast-fed children. To develop appropriate recommendations for breastfed children, the potentially adverse effects on breast milk intake that might be imposed by overly frequent feeding or feeding diets with excessively high energy density must also be considered. It is conceivable that unnecessarily higher intakes of complementary food will suppress children’s desire to nurse at the breast, influencing overall quality of their diets and exposing them to food-borne pathogens, and hastening maternal return to fertility. Studies indicate that breast milk intake is controlled by the infants’ appetite and the duration of suckling, and nursing frequency influences milk production in several ways including both endocrine and autocrine mechanisms (15-17). Increased frequency of nursing may, therefore, lead to greater milk production, and vice versa. 

To develop optimal feeding recommendations for breastfed children during the period of complementary feeding, further studies are needed to assess the independent effects of energy density and feeding frequency of complementary foods on both energy intakes from such foods and on breast milk intake. In better designing such a study, we have recently completed a preliminary study to determine the number of days required for stabilization of breast milk intake after introduction of high energy density complementary foods (CFs) to the diet of children who had been receiving low energy CFs and vice versa.  The results of these preliminary studies are described in the following section.

Preliminary Study:  This study was conducted to determine the number of days required for stabilization of the intake of both complementary foods and breast milk after introduction of foods with varied energy density. Ten children aged 9-18 months were studied, and all had weight-for-length Z-scores (WLZ) and height-for-age Z-scores (HAZ) >-1.5 Z and <1.5 Z. During each of three separate 8-day dietary periods, children were fed complementary food of either of the two different energy densities [0.4 kcal/g, regarded as low density (LD), and 1.5 kcal/g, regarded as high density (HD)] three times daily in addition to ad libitum breast-feeding. The respective diets were fed in random sequence (HD-LD-HD or LD-HD-LD) for 8 days during each of three study periods, and the amounts of food and breast milk intake were measured. The data for study days 5-7 of each of the last two dietary periods are presented here. Overall, the children consumed significantly larger volume of LD diet than the HD diet (752 ± 252 vs. 439 ± 111 g/d, and 87.9 ± 27.2 vs. 50.1 ± 12.5 g/kg.day respectively; p<0.0001) [Figures 1 and 2], but they received significantly higher amount of energy from the HD diet than from LD diet (75.2 ± 18.8 kcal/kg vs. 35.2 ± 10.9 kcal/kg.day; p<0.0001). When the intakes of CF were compared by day of dietary period within each dietary period, there were no differences observed within the HD diet period (p=0.39); however, total daily consumption from LD diet tended to increase during the first five days of the dietary period before reaching a plateau. Children consumed more breast milk during periods when they received the LD diet compared with the periods when they received the HD diet (234 ± 121 vs. 192 ± 115 g/d; p=0.03). There were no significant differences in the amount of breast milk consumed by the day of the dietary period for either of the CFs (p= 0.153) [Figure 3]. 

The total daily energy intake, from both breast milk and complementary foods, was greater when the children were fed the HD diet than the LD diet (88.3 ± 19.5 kcal/kg.day vs. 52.0 ± 9.8 kcal/kg.day; p <0.0001) despite small decrease in breast milk intake associated with feeding of HD diet [Figure 4].  

The results of this preliminary study has enabled us to design a more definitive trial with a broader range of feeding frequencies and energy densities of complementary foods to assess their effects on consumption of CFs, breast milk intake, and on daily energy intakes. With this complete set of information, it will be possible to formulate practical recommendations on designing complementary foods for healthy breast-fed children for optimal energy intakes without adversely affecting their consumption of breast milk.

Figure 1 – Amount of complementary food consumed (g/d) by dietary energy density and day of study


Figure 2 – Amount of complementary food consumed (g/kg BW/d) by dietary energy density and day of 

                  Study
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Figure 3 – Amount of breast milk consumed (g/d) by dietary energy density and day of study


Figure 4 – Total daily energy intake (kcal/kg BW/d) by dietary energy density and day of study
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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). 


Study design: This would be a double blind clinical trial to observe intra-individual differences in energy intake from complementary food and breast milk during sequential dietary periods in which the order of presentation of the feeding regimens would be randomly assigned to individual children. 

Study site: The study will be conducted in the Research Ward of the Clinical Research and Services Centre (CRSC; Dhaka Hospital) of the International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR, B), in Dhaka, Bangladesh. 

Subjects: Healthy children of either sex, aged 8-11 months, who are reportedly breastfed at least 6 times/day and receive complementary foods at least 2 times/day will be invited for further screening if they have Length-for-Age Z-score (LAZ) >-2.0 Z Weight-for-Length Z-score (WLZ) between -1.5Z and 1.5Z of NCHS median and their mothers have a Body Mass Index (BMI) >18.5 kg/m2.  Children with any acute or chronic illness or congenital anomalies will be excluded, and so will be the children who are exclusively breastfed, exclusively formula fed, or fully weaned. 

Recruitment of study participants: 

a. Initial identification and selection: Field workers dedicated to this study will conduct a survey in the communities close to the study site (preferably in Nandipara, Dhaka) to identify children who are potentially eligible to participate, based on the above laid down criteria. The parents of such children will be invited to enrol their children in the study after fully informing them on the purpose and methods of the study as well as its potential risks and benefits, and if willing to participate the children and their mothers will be brought to the study site. Study Research Assistants will confirm earlier information on feeding practices and perform anthropometric assessments. Children meeting eligibility criteria will then be invited to participate in further dietary studies, as explained below, after obtaining written informed consent of either of the parents:  

b. Studies of dietary intake at home: In our preliminary study, we observed that some children, who were reportedly consuming breast milk at least 6 times/day at home, actually received breast feeds less frequently while admitted to the study ward. We do not know if this difference reflects the effects of consuming the complementary foods provided under the study or exaggeration of the number of breastfeeds during the initial interview for undetermined reason(s). To avoid recurrence of this problem in the proposed study, we plan to complete, on two occasions, 12-hour observations of the frequency of nursing, amount of breast milk consumed and number of servings of complementary foods that are provided at home before the final selection of the study participants. The Research Assistants will perform these observations by staying at the respective homes, and record feeding frequency, and weigh raw ingredients used in the preparation of complementary foods before cooking, and measure their weight before and after feeding to determine the amount consumed. The energy values of the complementary foods will be calculated from food composition tables. The Research Assistants will also record the breastfeeding frequency and will test-weigh the child each time s/he is nursed at the breast, to measure the amount of milk consumed. The energy value of the breast milk will be estimated using the information obtained from previous studies (18). The 12-hour test weighing data will be extrapolated to estimate the 24 h milk volume (18).

c. Final selection criteria: After collection of dietary data during the home observations, as described above, the Principal Investigator/Medical Officer will finally determine the eligibility of the children for participation in the study based on the intake of complementary foods and breast milk, using the following criteria:

i. Frequency of consumption of complementary foods: > 2 meals/day

ii. Energy intake from complementary foods: >85 kcal/day [The rationale for this criterion is based on data from longitudinal studies of US children (Butte NF, prepared for ‘FAO/WHO/UNU Working Groups on Energy and Protein in Human Nutrition’), which showed that total energy intake by children 9-11 months of age was 686 kcal/day, and data from the WHO publication, “Complementary Feeding of Young Children in Developing Countries,” which indicated that the amount of energy consumed by high breast milk consumers (mean + 2SD) is 601 kcal/day. Thus, the minimum energy required from complementary food is set at 686-601= 85 kcal/day] (19)

iii. Breast feeding frequency: > 6 times/day

iv. Breast milk intake: >262 g/d (>157 kcal/day). [The rationale for this criterion is based on data from the same WHO review, which indicate that the energy intake from breast milk by children 9-11 months of age is 379 ± 111 kcal/day.  Thus, we would expect low breast milk consumers (mean – 2SD), to receive at least 157 kcal/day from breast milk (19) which is equivalent to about 262 g/d, considering the energy density of breast milk to be 0.6 kcal/g, as has been reported for developing countries (19).]

Study ward procedures

Adaptation period: During the adaptation period i.e. the first three days after admission to the Research Ward, the study children will receive a study diet with energy density of 1.0 kcal/g to confirm that they will accept the study diets and comply with the study procedures (In our preliminary study all but one of the children admitted to the study ward accepted the study diets).  If any child continuously refuses to consume the study diet within two days of admission to the ward, s/he will be excluded from the remainder of the study, discharged from the hospital with advice, if necessary, and such children will be replaced by recruitment of other eligible children.

Dietary energy densities and frequency of serving:  Diets will be prepared at three levels of energy densities, 0.5, 1.0 and 1.5-kcal/g of diet, and each will be served 3, 4 or 5 times per day during separate dietary periods.

Description of diets: Semi-solid study diets of varied energy densities will be prepared from the same relative amounts of rice powder, rice starch, milk powder and soybean oil but varying amounts of water to achieve different levels of energy densities. These rice-based purees are similar to those routinely used at the CRSC (Dhaka Hospital) for children of the same age group. To mask the consistency of the diets prepared at different energy densities, α-amylase will be added to the higher density diets (i.e., diets of 1.0 kcal/g and 1.5 kcal/g) to match the viscosity of the lowest density diet. Sweetening, flavoring and coloring agents will be added, as needed, to the lower density diets to standardize the organoleptic characteristics.  In our preliminary study, we prepared food in a similar way, and the composition of the study diets is shown in Appendix 1. 

The study participants will also receive a daily vitamin-mineral supplement (1/2 tablet Centrum kids, Wyeth Laboratories, USA) to provide 2,500 IU vitamin A (20% as β-carotene), 30 mg vitamin C, 200 IU vitamin D, 15 IU vitamin E, 5 μg vitamin K, 0.75 mg thiamine, 0.85 mg riboflavin, 10 mg niacin, 1 mg vitamin B6, 200 μg folic acid, 3 μg vitamin B12, 22 μg biotin, 5 mg pantothenic acid, 54 mg calcium, 9 mg iron, 25 mg phosphorous, 75 μg iodine, 20 mg magnesium, 7.5 mg zinc, 1 mg copper, 0.5 mg manganese, 10 μg chromium, and 10 μg molybdenum. The half tablet will be crushed and added to the first 1-2 spoonfuls of the breakfast meal each day.

Preparation of diets: Research Assistants will prepare the study diets, separately for each child, in a special metabolic kitchen under the supervision and guidance of a hospital dietician. Each day’s diet will be supplied to the Research Ward in pre-coded containers for each study participant and stored in a refrigerator until the time of serving.  The meals will be re-warmed to body temperature in a microwave oven just before serving.

Feeding protocol: As indicated above, all children will be fed a diet containing 1.0 kcal/g three times a day for the first 3 days of admission to the Research Ward, to allow them to adapt to the study ward environment and the study procedures. During the subsequent study periods, complementary foods will be offered 3, 4 or 5 times per day at pre-determined intervals during each of the sequential diet periods. The sequence of the diet periods will be randomly ordered with regard to the frequency of meals. Within each diet frequency period, the order of energy densities will also be randomly allocated. According to our preliminary study (22), energy intakes from the diet containing 0.4 kcal/g stabilized by the 5th day of exposure and intakes from diets containing 1.5 kcal/g stabilized by the 2nd day. In a previous study, intake of a diet containing 1.0 kcal/g also stabilized within 2 days (14). Thus, in the proposed study we will offer the lower density diet (0.5 kcal/g) for 6 days and the two higher energy density diets (1.0 kcal/g and 1.5 kcal/g) for 3 days each. Data collected during the last 2 days of each dietary period will be included in the analyses. At the beginning and end of each sequence of feeding frequency (i.e., study days 3, 16, 29 and 42), breast milk will be expressed for laboratory analysis. On these days (considered as a ‘rest day’), children will be offered 1.0 kcal/g diet 3 times per day. An example of the dietary sequences is shown in Appendix 2. 

Children with fever or diarrhea, at any point during the course of the study, will be removed from the protocol on that day and will be offered the 1.0 kcal/g diet three times a day for as long as the symptoms persists. After two complete, symptom-free days, the study protocol will be resumed considering that as the first day of the same pre-illness density/frequency. Any child becoming ill during the study will be treated according to the standardized management protocols of the CRSC (Dhaka Hospital) of ICDDR, B. 

During each study period, the mothers will be asked to spoon feed their children ad libitum the respective diets until the child refuses to eat further, as described below. After a two-minute delay, the same diet will be offered a second time until refused again. After a second two-minute delay, the diet will be offered a third time until refused again. After this third refusal, the feeding episode will be considered terminated. The duration of the feeding (excluding the intervening ‘rest periods’) will be recorded by stopwatch, and the total duration of the feeding will be noted.  

Children will be considered as refusing further intake if they move their head away from the food, cry, clamp the mouth or clinch the teeth, or become agitated, spit out the food or refuse to swallow (20,21).  

Measurement of complementary food intake: All feeding episodes will take place under the supervision of study personnel.  Food portions will be weighed before and after serving using an electronic balance with one-gram precision, and the actual amount consumed will be calculated by subtracting leftover food from the amount offered. Pre-weighed napkins will be provided; any food that is regurgitated, vomited or spilled will be swabbed, weighed and subtracted from the amount offered. 

Measurement of breast milk intake: Mothers will be requested to breastfeed day and night, according to the usual feeding pattern at home prior to the study or more frequently if the child demands. Mothers will be asked to wear a bra at night to avoid the possibility that the infants might initiate a feed without the mother’s knowledge. At each nursing, breast milk will be offered until the child refuses further intake, and the amount consumed will be measured by test-weighing before and after nursing, while ensuring that the child wears the same clothing for each weighing.  Each nursing episode initiated after taking a post-feeding weight will be considered a new episode, and the intake will be similarly measured. Breast milk intake will be measured by recording the difference in the child’s weight before and after the feed, using an electronic balance with one-gram precision, and the weight change will be adjusted for child-specific insensible losses, which will be measured on the same balance for at least 30 minutes each day. The duration of each episode of breast-feeding will be measured using a stopwatch, and the duration and frequency of breastfeeding in 24 hours will also be recorded. 

Collection of breast milk for laboratory assay: To obtain representative samples of milk for analysis of energy content, breast milk will be expressed with an Ameda/Egnell mechanical pump for 24 hours on days 3, 16, 29 and 42 (at baseline and after each sequence of feeding frequency), using the alternate breast expression method (22). Aliquots of milk representing ~10% of each expressed sample will be saved, pooled over 24 hours, and stored in freezer at -20°C until subsequent analysis. The remaining ~90% of the milk will be fed to the child by cup and spoon shortly after each expression.

Laboratory assay of breast milk: Milk samples will be analyzed in the laboratory of the University of California, Davis for total and non-protein nitrogen (micro-Kjeldahl), lactose (enzymatic determination), and fat (gravimetric determination following Folch extraction) (23).  Milk energy contents will be calculated from the concentrations of fat, lactose, and protein nitrogen, using previously published methods (22). 

Anthropometric Measurements: The infants’ nude body weight will be measured at admission and each morning during the entire study period. Length will be measured at admission and weekly thereafter, using an infantometer with 0.1 cm increments.

Sample size estimation: The sample size is estimated based on the observed mean (±SD) energy intakes from complementary foods and breast milk during our preliminary study ((21). For these analyses we considered the mean intakes of each energy source on days 2-3 of the HD diet period and days 5-6 of the LD diet period (Intake of CF 618±111 g/day, 525±109 kcal/d; intake of BM 225±78 g/d and total energy intake 660±108 kcal/d). A sample size of 18 children will permit detection of a 15% difference in mean daily energy intake from breast milk, a 9% difference in mean daily energy intake from complementary food, an 8% difference in mean daily intake of complementary food, and a 7% difference in total daily energy intake in relation to any permutation of energy density or feeding frequency at a 5% level of significance and 80% power. This sample size of 18 also permits a balanced study design because 3 children will be allocated to each of the possible permutations of feeding frequency. The subject recruitment will continue until we are able to collect data from 18 mother-child pairs.  In other words, if any mother-child pair is unable to complete the study, another pair will be recruited to replace the one that departed.

Duration of study: The total duration of study for each mother-child pair will be 42 days. 

Logistics: In our preliminary study, we screened 60 children, 9-18 months of age and their mothers to assess their eligibility for participation in the study with regard to their nutritional status, reported feeding history, and maternal BMI. Of these, 10 mothers and children fulfilled the entry criteria and were willing to participate in the study.  Based on this experience, we anticipate that we will need to identify ~220 children of the appropriate age range during the community census to select ~36 mothers and children, (i.e., ~16%) who might be eligible for the study as well as willing to participate. These 36 children will then be included in the home observational studies of dietary intake, and we estimate that at least half of these (i.e., 18 children) will be eligible for the clinical studies.

Home observation study: Two separate 12-hour home observation studies will be conducted in the homes of these 36 potentially eligible children over the course of 7 months. Therefore, dietary observations will be conducted in ~5 children each month and the total number of home studies will be 10 days per month.

Clinical studies in the research ward: There will be a total of 18x42=756 days of clinical study. Three children will be admitted to the study ward at any given time. Therefore, we will need to conduct 6 rounds of these studies (3 x 6 = total 18 children) to complete the entire clinical phase of the project, which will have a total duration of 6x42 days=252 days, or ~9 months.

Incentives to study subjects: The parents of the study subjects will receive 275 Taka/day (Approximately US $ 5.00/day) as compensation for potential wages lost during their hospital stay. If they withdraw their child from this study before it is completed, they will still receive the compensation for the number of days the child participated in the study. All meals will be provided to the child and their mother would be free of charge during the course of the study, and appropriate evaluation and treatment, if required, would also be provided free of costs.

Limitations: There are several possible limitations of this proposed study, as described in the following section:

Nutritional status of the study subjects: The study will be restricted to children whose weight and length fall within a normal range of nutritional status (length-for-age Z-score >-2 Z and weight-for-length Z-score >-1.5 Z and <1.5 Z). The rationale for this decision is to permit development of recommendations that will be appropriate for the majority of reasonably well-nourished children, without introducing possible variability in study results that might be occasioned by the inclusion of malnourished subjects.  Future studies might be necessary to determine if modifications of the recommendations would be necessary for malnourished children. 

Study diets: To restrict the number of variables (such as dietary diversity and sensory properties of the diet) that might independently affect children’s intake, we have elected to present a single cereal-based porridge throughout the study.  We recognize that children typically do not consume such a monotonous diet at home, but we have chosen not to complicate the interpretation of the study results by offering multiple different preparations. In order to avoid the problem of taking the study diets as the model diet by the mothers, they will be counseled to offer a variety of foods to their children when they return home.  The mothers and children will remain in the ward for one additional day at the end of the study so the staff can teach the mothers to use baby food grinders and to prepare a variety of different suitable CF preparations, using locally available foods.

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 equipments 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).  


Facilities at ICCDR, B

The study would be carried out at the Research Ward of the Clinical Research and Service Centre (CRSC; Dhaka Hospital) of ICDDR, B. This ward, supported by trained research officer, dieticians, nurses and health workers, is in existence since last several decades. A large number of nutritional/ metabolic balanced studies have been conducted in this ward, and currently at least 3-4 different studies of this nature are being conducted at this ward at any given time. The ward has electronic weighing scales and precision balances required for metabolic balance studies.

Facilities at UC Davis

The University of California Davis is a part of the University of California System, which is globally recognized for its excellence in education and research. The Nutrition Department of UC Davis has a collaborative arrangement with ICDDR, B and provides training to its staff at various levels. A number of research projects on vitamin A have been successfully completed as a joint venture between the two institutions in the recent years. The breast milk samples of the children participating in the study will be sent to UC Davis for the assessment for total and non-protein nitrogen (micro-Kjeldahl), lactose (enzymatic determination), and fat (gravimetric determination following Folch extraction).  Milk energy contents will be calculated from the concentrations of fat, lactose, and protein nitrogen. The laboratory of UC Davis has all technical facility for conducting the experiments.

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).

The primary response variables will be energy intake from complementary foods (kcal/kg.day), energy intake from breast milk (kcal/kg.day), and total energy intakes (kcal/kg.day) from both sources. The total time required for feeding episodes, and the frequency and duration of breastfeeding will also be examined. Data from days 5 and 6 for the lower energy density (0.5 kcal/g) diet, and days 2 and 3 for the 2 higher energy density diets (1.0 kcal/g and 1.5 kcal/g) will be analyzed.  Descriptive statistics (mean, standard deviation, minimum, maximum, and median) will be calculated for all continuous variables, and outcome variables will be transformed, if appropriate, to conform to the assumption that error terms are normally distributed. The data will be analyzed with the SAS General Linear Model procedure, using a mixed model analysis of variance after first confirming the normal distribution of the dependent variables or completing any necessary transformations of data. The main effects that will be included in the models are dietary energy density (3 levels), frequency of feeding (3 levels), individual (random) effects, and the two-way interactions between energy density and feeding frequency. All tests will be performed at the 5% level of significance. 

The investigators will analyze data.  

Ethical Assurance for Protection of Human Rights


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



This study will be conducted on healthy breast-fed children. The information obtained from this study will be used to develop practical recommendations regarding the design of complementary foods for healthy breast-fed children to permit optimal energy intakes without adversely affecting their consumption of breast milk. As new drugs will not be tested, conduction of this study in human subjects is justified.

The study procedures should not produce any major risk to the health of the study children. It is possible that during the period of the lower energy value diet, the children will want to suck more at the breast and vice versa. Previous studies found that the amount of milk consumed will return to previous levels when the usual home diet is resumed. Many previous studies have used the same kind of pump that will be using to express breast milk, and no harmful effects of this procedure have been reported. At the end of the study, the mothers will be taught how to prepare a variety of diets that they can be offer to the children when they return home. 

Participating in this study may not personally benefit the child and/or the mother. However, the results of this study will help in developing guidelines for recommending diets for the young, breast-fed children. As this is a very low risk study with considerable potential benefits for society at large, the risk-benefit ratio is deemed to be favorable. 

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.


No animals will be used for this study.
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Dissemination and Use of Findings

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


The results of this study will be reported in relevant scientific seminars and meetings, and published in regional and international journals. The results of the study will provide information on the independent effects of energy density and feeding frequency on energy intake from complementary food and breast milk, so that practical recommendations can be developed for healthy, young breast fed children. 

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)


This is a collaborative proposal with the University of California at Davis. The PI is currently doing doctoral training in the Program in International Nutrition, Department of Nutrition at Davis, and he will conduct the study after completion of required course work of his training. The data obtained from this study will be used for his doctoral dissertation.
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Telephone No. 88 02 881 1751-60, Extn. 2331, Fax No. 88 02 881 2336

Email: mmislam@ucdavis.edu, mislam@icddrb.org
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Medical Officer, Clinical Sciences Division, ICDDR, B: Centre for Health & Population Research, Dhaka, Bangladesh

Graduate Student, Program in International Nutrition, Department of Nutrition, University of California, Davis, California, USA
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1994-1995 One-year full time Residential Internship from Dhaka Medical College Hospital, Dhaka, Bangladesh

1995-1997      Study Medical Officer of a research protocol entitled “Vegetable protein sources for refeeding   

  malnourished children during recovery from   Shigellosis“, of the ICDDR, B: Centre for Health &  

  Population Research from October 01, 1995 to September 30, 1997.

1997-1999   Medical Officer of a research protocol entitled, “Clinical efficacy of L- Glutamine in persistent diarrhoea in  

                      children”, of the ICDDR, B: Centre for Health & Population Research from October 01, 1997 to  

                      December 31, 1999.

2000-2001 Medical Officer of the research protocol entitled, “Home-based nutritional rehabilitation of Severely Malnourished Children Recovering from Diarrhoea and other Acute Illnesses”, of the ICDDR, B: Centre for Health & Population Research from January 01, 2000 to July 31, 2001.

2001-2003 PhD Student, Program in International Nutrition, Department of Nutrition, University of California, Davis,  

                      California, USA from August 01 to September 30, 2003 (Completed the required course works and   

                      passed the examinations; returned to Bangladesh for conducting the research for dissertation). 

Honors and Awards

Jastro-Shields Graduate Research Scholarship Awards in 2001-2002 in the University of California, Davis, California, USA
Conference Attended

Oral presentation in the Asian Conference on Diarrhoeal Disease and Nutrition (ASCODD), 2003 in Dhaka, Bangladesh, entitled, “Effects of energy density of complementary foods on total energy intake by healthy, breastfed children in Bangladesh: a preliminary study.

Oral presentation in the Experimental Biology Meeting, 2003 in San Diego, California, USA, entitled, “Effects of energy density of complementary foods on total energy intake by healthy, breastfed children in Bangladesh: a preliminary study.

Oral presentation in the Conference of Commonwealth Association of Pediatric Gastroenterology and Nutrition (CAPGAN) in Darwin, Australia in 2001, entitled, “Home-based Nutritional Rehabilitation of Severely Malnourished Children Recovering from Diarrhoea and other Acute Illnesses”.
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Appendix 1

Composition of study diets

	
	Energy Density

	Amount in 100 gm of diet
	0.5 kcal/g
	1.0 kcal/g
	1.5 kcal/g

	Rice powder (g)
	4.0
	8.0
	12.0

	Rice Starch (g)
	2.75
	5.5
	8.25

	Milk Powder (g)
	4.13
	8.25
	12.4

	Soya Oil (g)
	0.6
	1.2
	1.8

	Water (g) [to 100 g]
	88.52
	77.05
	65.5

	2 % Sucralose (ml)
	0.5
	0.3
	0.2

	Amylase (μl)
	0
	1.0
	2.5

	Chocolate powder (g)
	0.3
	0.264
	0.2

	Vanilla (ml)
	0.1
	0.1
	0.1


Appendix 2

Schematic diagram of feeding protocol (example of one dietary sequence)
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APPENDIX 3

International Centre for Diarrhoeal Disease Research, Bangladesh

Voluntary Consent Form

(Consent to Home Observation Study)


Title of the Research Project: Effects of frequency of feeding and energy density of complementary foods on total energy intakes and consumption of breast milk by healthy, breastfed children in Bangladesh


Principal Investigator: Md Munirul Islam


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

In our earlier study, we observed that some children consumed breast milk less often than reported by their mothers before enrollment in the study in which the children were given complementary food. We do not know if this reflects the effects of consuming the complementary foods provided under the study or exaggeration of the number of breastfeeds during the initial interview for undetermined reason(s). We are conducting a research study, and to identify children appropriate for the study, we are conducting this preliminary screening study, and we invite you to participate in this phase of the study. If your child is found suitable for our main study, we will come back to you requesting participation of your child in that study. 

PURPOSEtc \l1 "PURPOSE
In this phase of the study, we hope to measure the amounts of breast milk and complementary foods that your child takes. We would use this information to determine whether your child is eligible to be included in the next phase of the study that would determine the effects of various types of complementary foods and different feeding frequencies on the intake of breast milk and total energy intake by children.
PROCEDUREStc \l2 "PROCEDURES
If you agree to participate in this study with your child,  one of our study staff will stay at your home from 7 am to 7 pm on two consecutive days. During this period, we will observe what your child eats and will weigh the foods before and after cooking, and the amounts s/he consumes.  We will also measure the amount of breast milk your child consumes by weighing her/him before and after each feeding. 

RISKStc \l3 "RISKS
The study procedures should not cause any harm/risks to your health or the health of your child 

BENEFITS tc \l2 "BENEFITS 
You and your child may not personally benefit from your participation in this study, and information obtained would be useful in determining if she/he would be eligible for participation in the next phase of the study.

CONFIDENTIALITY
All information regarding you and your child will be confidential. Only the researchers of this study will have access to this information, which will be kept in a secure place and will be used only for research purposes. Absolute confidentiality cannot be guaranteed, since research documents are not protected from subpoena. Your/your child’s

Participant's Initials: ____________________

(Place at bottom of each unsigned page)
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name will be kept confidential in all the reports or publications of this study.

COSTS/COMPENSATION
You would not be paid for participation in this phase of the study except for paying you Tk. 100 (US $ 1.7) to compensate for loss of your time/wage during our stay at your home. You would not be required to pay for your 

participation in the study. If you are injured as a direct result of research procedures, you will receive reasonably 

necessary medical treatment at no cost. 
RIGHT TO REFUSE OR WITHDRAW
You may refuse to participate in the study, and may also withdraw your consent at any time during the study without showing any cause thereof. We may also withdraw your child from the study before its completion if, in the opinion of the investigator, there is no need to continue the study procedures any more. 

PRINCIPAL INVESTIGATOR’S DISCLOSURE OF PERSONAL AND FINANCIAL INTERESTS IN THE RESEARCH STUDY AND SPONSOR

The investigator has no financial interest in this research and will not receive any monetary benefit from this investigation. 

QUESTIONStc \l3 "QUESTIONS
You are free to ask us questions about the study, if you have any. If you have additional questions later, you may physically contact Dr. Md. Munirul Islam at the Dhaka Hospital of ICDDR, B (Mohakhali Cholera Hospital) or call him at the telephone no. 88 11 751-60.

CONSENTtc \l3 "CONSENT
PUTTING YOUR SIGNATURE OR LEFT THUMB IMPRESSION, AT THE SPECIFIED SPACE BELOW, WILL INDICATE THAT YOU HAVE READ AND/OR UNDERSTOOD THE INFORMATION PROVIDED ABOVE, AND YOUR RIGHTS, AND YOU HAVE DECIDED TO VOLUNTEER YOUR SELF AND YOUR CHILD AS PARTICIPANTS OF THIS RESEARCH STUDY.

Signature/left thumb impression of participant or legal representative           Date …………………………….

Signature of Investigator
     




      Date ……………………………

Signature of witness
     





      Date …………………………...

You will be given a signed and dated copy of this form to keep. You will also be given a copy of the Experimental Subject's Bill of Rights.
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APPENDIX 4

International Centre for Diarrhoeal Disease Research, Bangladesh

Voluntary Consent Form

(Consent to Clinical Research Ward)


Title of the Research Project: Effects of frequency of feeding and energy density of complementary foods on total energy intakes and consumption of breast milk by healthy, breastfed children in Bangladesh


Principal Investigator: Md Munirul Islam


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

We met you earlier to inform you about a research study, and with your consent had enrolled you and your child in the first phase of the study. Before enrollment in the first phase of the study, we informed you the results of our earlier study, which observed that some children consumed breast milk less often than reported by their mothers before enrollment in the study in which the children were given complementary food. We do not know if this reflects the effects of consuming the complementary foods provided under the study or exaggeration of the number of breastfeeds during the initial interview for undetermined reason(s). To get answer to this question, we are conducting a study, and had enrolled you and your child in the first phase of the study in which we found your child to be suitable for the main study.
PURPOSEtc \l1 "PURPOSE
We request you to allow participation of your child in the main study. We hope to learn from this study the amounts of complementary foods and breast milk that infants consume when they are offered diets with varied amounts of water and different feeding frequencies along with ad libitum breastfeeding. This information will be used to develop practical dietary recommendations for healthy, breast-fed children.

PROCEDUREStc \l2 "PROCEDURES
If you decide to participate in the study, we will admit you and your child to the Research Ward of Dhaka Hospital of ICDDR,B (Mohakhali Cholera Hospital). 

After admission, we will offer your child a standard diet containing about 1.0 kcal/g, an energy value similar to that of dudh suzi three times a day for three days. 

Beginning on the fourth day, we will offer your child diets three, four or five times a day during three consecutive dietary frequency periods, each of which will last for 12 days. 

Three different diets will be offered during each of these three dietary frequency periods, and the diets would be of low, standard, and high-energy value. The diet of low energy value will be similar to patla dudh suzi (0.5 kcal/g of diet), the diet of standard energy value will be similar to dudh suzi as explained above and the diet of high-energy value will be similar to ghono dudh suzi (concentrated milk suzi containing 1.5 kcal/g of diet). 

The sequence of the dietary frequency periods and the sequence of energy values of the diet within each period will be decided by a means of a process called randomization, which is similar to a lottery, upon which we do not have 

Participant's Initials: _____________________

(Place at bottom of each unsigned page)
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any control.

The standard and the concentrated milk suzi each would be offered for 3 days, and the diluted milk suzi for 6 days during each dietary frequency period. These diets will be prepared as porridge made from rice flour, rice starch, milk powder, soybean oil and added vitamins and minerals. During all the dietary frequency periods, your child will be able to eat as much as she/he wants to. 

Throughout the study period, we will ask you to continue breast-feeding your child at least as many times as you were feeding her/him before participating in the study. To measure the amount of breast milk your child consumes, we will weigh him/her before and after each feeding. On each of the 3, 16, 29 and 42 days of the study, we will express all milk from one of your breasts, by using a breast pump, while you will continue to nurse your child from the other breast, these procedures will be followed each time you breastfeed your child on those days. We will collect a small amount of expressed breast milk (~15ml or about three teaspoonful), for assessment of the nutritional content of the milk, and the rest would be fed to your child. On these breast milk expression days, the child will be offered the standard milk suzi 3 times a day. Throughout the study period, your child will receive a multi mineral-vitamin mixture to ensure adequate nutrient intake.

The total study time would be 42 days, and we will study a total of 18 mother-child pairs and their children will be included in this study.

RISKStc \l3 "RISKS
The study procedures should not cause any harm/risks to your health or the health of your child. It is possible that during the period of the lower energy value diet, your child will want to suck more at the breast and vice versa. Previous studies found that the amount of milk consumed returns to previous levels when the usual home diet is restarted. Many previous studies have used the same type of pump that we will use to express breast milk, and no harmful effects of this procedure have been reported. At the end of the study, we will show you how to prepare a variety of diets that you can be offer to your child when you return home. 

BENEFITS tc \l2 "BENEFITS 
You and your child may not personally benefit from your participation in this study. However, the information obtained from this study will help us develop future recommendations for feeding children aged 8-11 months. During the period that you and your child remain in the study ward, all meals will be provided free of charge. Medical care will also be provided in the event that you or your child develops an acute illness during the course of the study.

CONFIDENTIALITY
All information regarding you and your child will be confidential, and kept is a secure place. Only the researchers of this study will have access to this information. All results will be used only for the purpose of the study. Absolute confidentiality cannot be guaranteed, since research documents are not protected from subpoena. Your/your child’s name will be kept confidential in all the reports or publications of this study.

COSTS/COMPENSATION
We will pay you Tk. 275 (US $ 5.00) each day you remain in the study ward with your child to compensate for any potential loss of wages. If you withdraw your child from this study before it is completed, you will still receive compensation for the number of days you and your child have remained in the study. All medicines will be provided to you and your child during the period of the study, if any are needed. All meals will be provided to you and your child during the course of the study. Your/your child’s name will be kept confidential in all the reports or publications of this study.

You will not be required to pay for your and your child’s participation in the study. Any additional laboratory tests, if 

Participant's Initials: _____________________

(Place at bottom of each unsigned page)
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required for this study, or for illness of your child would be paid for by the study sponsor.

In the event of injury to your health and the health of your child as a direct result of research procedures, the reasonable medical treatment will be provided at no cost to you. If you/your child become sick during the study, you will receive reasonably good medical of those illnesses that can only be delivered at the Dhaka Hospital of ICDDR, B at no cost; for other than those illnesses you will be referred to appropriate facilities for necessary treatments. The treatment costs outside this hospital will not be borne by the researchers.

RIGHT TO REFUSE OR WITHDRAW
You may refuse to participate and still receive the same care of the hospital if you were not participating in the study. You may change your mind and withdraw from the study at any time during the study without showing any cause thereof, and without paying any penalty. We may withdraw your child from the study before its completion if, to the judgment of the investigator, there is no need to continue the study procedures any more or that is considered best for the interest of your child. 

PRINCIPAL INVESTIGATOR’S DISCLOSURE OF PERSONAL AND FINANCIAL INTERESTS IN THE RESEARCH STUDY AND SPONSOR

The investigator has no financial interest in this research and will not receive any monetary benefit from this investigation.

QUESTIONStc \l3 "QUESTIONS
If you have any questions, please ask us. If you have additional questions later, (Dr Md Munirul Islam) will answer them at (Clinical Sciences Division of ICDDR, B; Phone no. 88 11 751-60).

CONSENTtc \l3 "CONSENT
YOUR SIGNATURE, BELOW, WILL INDICATE THAT YOU HAVE DECIDED TO VOLUNTEER YOUR CHILD AS A RESEARCH SUBJECT AND THAT YOU HAVE READ AND UNDERSTOOD THE INFORMATION PROVIDED ABOVE, AND THE BILL OF RIGHTS.

Signature/left thumb impression of participant or legal representative           Date …………………………………….

Signature of Investigator
     




    Date ………………………………………

Signature of witness
     
     




    Date ……………………………………...

You will be given a signed and dated copy of this form to keep. You will also be given a copy of the Experimental Subject's Bill of Rights.
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the changes in breast milk intake following introduction of complementary foods with varied energy density. 


Name of PI: Md Munirul Islam


Protocol Number:  


Name of Division: Clinical Sciences Division


Funding Source:                    

Amount Funded (direct): US$

Total: 
Overhead  


Starting Date:  June 01, 2004             
Closing Date: May 31, 2005


Strategic Plan Priority Code(s):
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and consumption of breast milk in healthy, breastfed children in Bangladesh

Amount in USD

Particulars Level | Effort/mo Salary/mon| Y-1{Y-2(6 mo) Totall
Personnel (Local Salaries)
Project Director Dr. Kenneth H Brown 10% = = = 2
Project Coordinator Dr. Md. Munirul Islam 100% (6mo) 1,8% = = =
Principal Investigator Dr. Md. Munirul Islam 100% (12mo) 850 10,200 = 10,200
Co-Investigator Dr. Kathryn G Dewey 5% - - - -
Co-Investigator Dr. Tahmeed Ahmed 5% (12mo) 1,550 930 & 930
Statistician Janet M Peerson 8% (6mo) 5,570 Ex = =
Program Manager Diane Vandepeute 4% (18) 3,583 - B -
Personal benefits 3 o 2
Medical Officer -(1) NOA | 100% (11 mo) 570 6,270 = 6,270
Sr. Res. Assistant - Ward (6) GS3 | 100% (11mo) 233 14,190 = 14,190
Sr. Res. Assistant - Kitchen (2) GS3 | 100%(11mo) 233 4,730 - 4,730
Female Health Worker - Ward (6) SPG | 100%(11mo) 150 9,900 - 9,900
Field Worker (2) SPG | 100%(11imo) 125 2,750 = 2,750

Sub-total 48,970 S 48,970

Travel

International Travel - - -
per diem in Dhaka for PD, @180/d, 10 days -
Round trip air fare, Sacramento-Washington,DC - - -
Per diem in Washington, DC for PD,@200/d, 2 days - - -
[Travel for PD for presentation of study findings - - -

[Travel (PI) Dhaka-Davis to complete lab and data analysis at UC Davis - 3,000 3,000
Sub-total - 3,000 3,000
Local Travel
Local Transportation for recruit.(110 child, @20/child) 2,200 - 2,200
Local Travel-Dhaka 500 - 500
Sub Total 2,700 - 2,700
Supplies & Materials
Drugs 500 - 500
Clinical supplies (vials, measuring, cylinders etc.) 500 - 500
(Office supplies 1,000 - 1,000
Diet ingredients 2,250 - 2,250
Shipping charges (balances, pumps, diet ingredients etc.) 500 - 500
Printer with accessories 700 - 700
Furnitures 700 - 700
Sub-total 6,150 - 6,150

Interdepartmental Services
Breast milk analysis, 72samples, @25/sample = el =

Pathological tests (intercurrent illnesses) 300 - 300
Microbiological tests (intercurrent ilinesses) 300 - 300
Biochemical tests (intercurrent illnesses) 300 - 300
X-Rays (intercurrent illnesses) 150 - 150
Photocopy 500 - 500
E-mail charges 480 240 720
Sub-total 2,030 240 2,270
Other Contractual Services
Repair & Maintenance 200 - 200
Rent, Communications & Utilties 1,300 - 1,300
Printing & Publications - - -
[Toys for diet study participants 350 - 350
Student Assistant Support (Fees/ship for one quarter) - - -
[Sub Total 1,850 - 1,850
Hospital charges and cost to study participants
Clinical Research Ward, 18mother-child pairs, each pair for 42 days;@30/d x18x42 22,680 - 22,680
Tncentives to study participants, 18 children, each child for 42 days:@5/d x 18 x 42 3,780 - 3,780
Incentives fo home study subjects,:@2 x 36 subjects 72 - 72
[Sub Total 26,532 - 26,532
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[image: image4.jpg]Equipment |
Baby weighing electronic balance - 3@2200 - -
Mechanical breast pump - 2@1500 | - - -
Food weighing electronic balance 3@700 - - -
[Thermometer -3@30 - - -
Voltage stabilizer (kitchen & Ward) - 2@350 700 - 700
Refrigerator -1@1000 1,000 - 1,000
Stop watch - 6@20 - - -
Reusable diapers (10/pack) - 10@20 - - -
(Cooking utensils (pots, bowls, spoons etc.) 100 - 100
Personal Computer - 1@1600 1,600 - 1,600
Sub Total 3,400 - 3,400
Total Direct Cost 91,632 | 3,240 94,872
Overhead Expenditure 32% 29,322 | 1,037 30,359
Total Project Cost 120,954 | 4,277 125,231
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and consumption of breast milk in healthy, breastfed children in Bangladesh

Amount in USD.
Particulars Level Effort/mo | Salary/mon| Y-1|Y-2(6 mo) Total

Personnel (Local Salaries)

Project Director Dr. Kenneth H Brown 10%. & - = -
Project Coordinator Dr. Md. Munirul Islam 100% (6mo) 1,896 - 11,376 | 11,376
Principal Investigator Dr. Md. Munirul Islam 100% (12mo) 850 E s =
Co-Investigator Dr. Kathryn G Dewey 5% = - = -
Co-Investigator Dr. Tahmeed Ahmed 5% (12mo) 1,550 - = -
Statistician Janet M Peerson 8% (6mo) 5,570 - 2,674 | 2,674
Program Manager Diane Vandepeute 4% (18) 3,583 | 1,720 886 | 2,606
Personal benefits 516 1216 1,732
Medical Officer -(1) NOA | 100% (11 mo) 570 = 5 -
Sr. Res. Assistant - Ward (6) GS3 | 100% (11mo) 233 = = =
Sr. Res. Assistant - Kitchen (2) GS3 [ 100%(11mo) 233 - - -
Female Health Worker - Ward (6) SPG | 100%(11mo) 150 - - -
Field Worker (2) SPG | 100%(11mo) 125 - - -
Sub-total 2,236 | 16,152 | 18,388
 Travel
International Travel 3,000 = 3,000
per diem in Dhaka for PD, @180/d, 10 days 1,800 k= 1,800
Round trip air fare, Sacramento-Washington,DC = 930 930
Per diem in Washington, DC for PD,@200/d, 2 days = 400 400
[Travel for PD for presentation of study findings 1,000 1,000
Travel (PI) Dhaka-Davis to complete lab and data analysis at UC Davis = E =
Sub-total 4,800 [ 2,330 [ 7,130
Local Travel

Local Transportation for recruit.(110 child,@20/child) = = =
Local Travel-Dhaka - - =
Sub Total - - =

Supplies & Materials
Drugs 5 E >
Clinical supplies (vials, measuring, cylinders etc.) 5 E =
Ofice supplies . = =

Diet ingredients 1,000 5] 1,000
Shipping charges (balances, pumps, diet ingredients etc.) 2,500 - 2,500
Printer with accessories & S =
Furnitures < = i
Sub-total 3,500 = 3,500

Interdepartmental Services
Breast milk analysis, 72samples, @25/sample - 1,800 1,800
Pathological tests (intercurrent illnesses) < = =
Microbiological tests (intercurrent illnesses) = = =
Biochemical tests (intercurrent illnesses) = = =
X-Rays (intercurrent illnesses) - - -
Photocopy = 2 =
E-mail charges > - E

Sub-total - 1,800 | 1,800
Other Contractual Services
Repair & Maintenance = 5 5
Rent, Communications & Utilities = = =
Printing & Publications = 500 500
[Toys for diet study participants = 5 z
Student Assistant Support (Fees/ship for one quarter) - 3,500 3,500
[sub Total - 4,000 | 4,000

Hospital charges and cost to study participants
Clinical Research Ward, 18mother-child pairs, each pair for 42 days;@30/d x18x42 ] & E
Incentives to study participants, 18 children, each child for 42 days:@5/d x 18 x 42 & = =
Incentives fo home study subjects, :@2 x 36 subjects - El =

[Sub Total - - -
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Baby weighing electronic balance - 3@2200 6,600 6,600
Mechanical breast pump - 2@1500 ‘ 3,000 & 3,000
Food weighing electronic balance 3@700 2,100 = 2,100
[ Thermometer -3@30 | 90 - 90

Voltage stabilizer (kitchen & Ward) - 2@350 E = E
Refrigerator -1@1000 - - -
Stop watch - 6@20 120 - 120
Reusable diapers (10/pack) - 10820 200 - 200
[Cooking utensils (pots, bowls, spoons etc.) E - B
Personal Computer - 1@1600 = = =

Sub Total 12,110 = 12,110
Total Direct Cost 22,646 24,282 | 46,928
Overhead Expenditure 32% 7,247 7,770 | 15,017
Total Project Cost 29,893 | 32,052 | 61,945
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Budget Justifications


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


Budget Justification UC Davis:

Personnel:

1. Dr Kenneth H. Brown: Dr. Brown will be the Project Director/ Principal Investigator responsible for the study protocol.  He will devote approximately 10% of his time to this effort, although this time is not charged against the budget.

2. Dr Kathryn G Dewey: Dr Dewey will be the Co-Investigator of the project. She will devote 5% of her time to help the PD and PC by advising on the implementation of the study procedures, laboratory analysis of milk specimens, and analysis and interpretation of the data.  Her time devoted to the project is not charged to the budget.

3. Dr Md Munirul Islam: Dr. Islam will be the Project Coordinator (PC) responsible for day-to-day supervision of the study protocol in Bangladesh, including  training and supervision of project staff, provision of care to the patients, data review and management, analysis and report/manuscript writing. He will also be responsible for coordination between the ICDDR,B and UC Davis. He will devote 100% of his time for to the study for the entire 18 months’ duration. Dr. Islam is a clinical staff member at ICDDRB and a PhD student at UC Davis.  He will be completing this study as part of his doctoral dissertation.  During year 1 he will be paid by ICDDRB through its sub-contract.  In year 2 he will be paid directly by UC Davis.

4. Janet M. Peerson: Ms. Peerson is the Senior Statistician of the Program in International Nutrition at UC Davis.  She will be responsible for guiding the statistical analysis, and she will devote a total of two weeks to this task. 

5. Diane Vandepeute: Ms. Vandepeute is the Administrative Assistant of the Program in International Nutrition at UC Davis. She will be responsible for developing a subcontract between UC Davis and ICDDRB, transferring funds between institutions, reconciling accounts, and managing other logistics, such as travel, shipping, etc. 4% of her time will be dedicated to these tasks.


Equipment:

1. Baby-weighing electronic balance, one-gram precision: Three balances will be used for test weighing. One will be used continuously in the study ward and one will be used for the home dietary studies.  The third will be used for back up in case of any breakdowns or a need to complete two studies on the same day in the community. 

2. Mechanical breast pumps: Two hospital grade electrical breast pumps will be used for expression of breast milk. One is assigned for continuous use and the other will be available for emergency back up.


Materials and supplies: 

     1.
Food-weighing electronic balance, one gram precision: Three balances will be required for weighing the study  

           diets. One each will be used in the study kitchen for preparation of the study diets, one will be used in the  

           research ward to measure intakes, and one will be used in the community studies.  

3. Thermometer: Three thermometers will be needed for the temperature-controlled cooking procedures of the  

      study diets.

4. Stop watches: Six stopwatches will be needed for recording the feeding and breast feeding time.

5. Reusable diapers: These will be used during test-weighing to avoid any loss of stool or urine during breast feeding episodes.

6.
Diet ingredients: Rice starch and non-caloric sweeteners will be purchased in the USA as they are not available 

     in Bangladesh. Other dietary ingredients will be procured in Bangladesh.

7.   Shipping charges:  This includes the shipping charges for sending the balances, pumps, diet ingredients from 

           the USA to Bangladesh and to send the breast milk samples from Bangladesh to Davis. 


8.
   Breast milk analysis: self-explanatory.

Travel: 

1.
Dr. Brown will travel to Bangladesh for ten days to assist Dr. Islam with the implementation of the project.  One round-trip airfare from Sacramento to Dhaka and ten days per diem are budgeted to cover Dr. Brown’s travel.

2.  One trip to Washington, DC and two days of per diem are budgeted to allow PD to attend USDA investigators   

    meeting, as suggested in RFP, and one trip is budgeted for presentation of study results at a scientific  

    conference.   

Printing and Publication:

Journal page charges for two articles.


Student Assistant Support:

      Fees and insurance in year 2 for Munirul Islam, the project coordinator. After completion of the clinical phase of the  

      study, the project coordinator will travel to Davis to assist with laboratory analysis of milk specimens and to analyze 

      data and prepare the final report.  The project coordinator is a Bangladeshi PhD student in the Program in 

      International Nutrition, Department of Nutrition, UC Davis. 

      Indirect Costs:
      Indirect costs are calculated using the off-campus rate of 26% for modified direct costs, because this amount is less 

     than the indirect costs would be if we used the USDA rate of 19% of total costs.  

     Budget Justification ICDDRB:

Personnel:

1.
Munirul Islam – see above under UC Davis budget

2.
Dr Tahmeed Ahmed will assist with coordination of the project at ICDDR,B.  He is the director of the research  

     ward, and he will assist with project implementation and supervision of the clinical staff.

3.
Medical Officer: A Medical Officer (to be appointed) will be responsible for subject recruitment and informed  

     consent procedures and clinical examination and management of the study subjects throughout the study. The    

   incumbent will participate in field visits during the home dietary studies to help supervise the field staff and will   

   assist the PC in data entry and data cleaning. Full time effort will be required during the clinical phase of the   

   study.

4.
Senior Research Assistants (Clinical Research Ward): These six assistants will work in the Clinical Research 

Ward and will be responsible for a) supervising the activities of the health workers and kitchen assistants, recording information on the pre-coded forms each day, and c) completing anthropometric assessments in the study ward. The same assistants will also travel to the study community on a rotational basis to perform the 12-h dietary observations in the children’s homes. Six persons are required to cover 2 shifts in the ward each day  (two persons/shift, 6am-2pm and 2pm-10pm), considering holidays and vacation time. 

6. Senior Research Assistants (Kitchen): These assistants will work in the metabolic kitchen to prepare the study 

diets, dispense them in pre-coded containers to the Clinical Research Ward, and maintain all appropriate records.  One kitchen assistant will be available during each of two daytime shifts, seven days per week, necessitating a total of three staff members in this category. 

6. Female Health Workers (Clinical Research Ward): Six female health workers will be responsible for helping the research assistants in cooking, supervising the mothers and children during feeding, test-weighing for breast milk intake and assisting with breast milk expression.   One person each will be assigned to the morning and evening shifts, and two will be required for the night shifts. 


7.

Field Workers: Two persons will be hired to conduct the census in the study community. They will be responsible for identifying potential study subjects and  accompanying them to the research ward for further evaluation and admission to the study. 


Equipment:

1.
Refrigerator: One refrigerator will be needed for storing study diets prior to serving to the study participants 

and for storing breast milk samples during the days of milk expression.

2.
One desktop computer, printer, and accessories will be needed for the data entry, editing and analysis.  Furniture will be needed to set up a separate study ward for conducting this study with adult subjects. 

Materials and supplies: 

1.
Voltage stabilizer: Voltage stabilizers will be used with one of the baby weighing scales on the study ward and 

with the food weighing scale in the metabolic kitchen.

      2.
Cooking utensils: These will be used for cooking and dispensing the study diets.

3.
Medicines: Medicines will include the multi-micronutrient mixtures that will be provided routinely to the children. In addition, other medicines will be provided, as needed, for intercurrent illnesses.

4.
Diet ingredients – covers materials for children’s study diets.

5.
Clinical supplies – as explained.

6.
Toys for diet study participants: This will be required while conducting the two-12 hours observational study, 

and will be presented to the children as gifts after staying in their homes.

7.
Costs of paper/printing for data collection forms.

8.
Shipping – costs of sending breast milk samples to UC Davis for laboratory analysis.

      Local Travel:

1. Local transportation for recruitment: This will cover a) the costs of transporting the mothers and children to the Clinical Research Ward for initial evaluation and returning to the ward subsequently if found to be eligible for study, and b) the cost of conveying the study personnel who will conduct the initial census and the home dietary studies. In our preliminary study for recruiting 10 children, we had to screen 60 children, so we are expecting that to recruit 18 children we have to screen ~110 children. It is estimated that $20/child will be needed.

2.
Local travel within Dhaka: These expenses are to allow the Project Director/Project Coordinator to visit the field site.  

3.
International travel for Munirul Islam to travel to UC Davis at end of clinical phase of study, as explained above.

Other direct charges: 

1. Repair and maintenance: Self explanatory.

2. Rent, communication and utilities: This covers the fax, telephone, DHL, courier, postage etc.

3.   Other laboratory investigations: This may be needed for any intercurrent illnesses of the child or the mother. 

These include pathological, microbiological, and biochemical tests, and X-Rays.

     4.
Hospital charges: The hospital charges @30/day covers the cost of housing the mothers and children on the 

study ward, and includes the costs of ward nurses (required in case of any intercurrent illness), meals for mothers, laundry, maintenance, etc. 

  5.   Incentives to study participants: An incentive of  $5/day will be provided to the mothers to enable them to stay 

    in the study facility for prolonged periods without losing any usual income from other sources.

Time line of the study

	Task 
	ICDDR, B (Dhaka, Bangladesh)


	UC Davis, USA
	Persons

Responsible

	
	Study plan by month


	

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	

	Staff Recruitment


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	Personnel Department, PI, Co-I

	Staff Training


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	PI & Co-I

	Conducting census


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	FW

	Study recruitment, home dietary studies
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	FW, SRA

	Enrolment of study participants


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	PI, Co-I, MO, SRA, FW, FHW

	Data Entry


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	PI, MO

	Breast milk: Laboratory analyses


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	Laboratory Personnel 

	Statistical analyses


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	PD, PI &

Statistician

	Report writing


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	PD & PI


PD=Project Director, PI=Principal Investigator, Co-I=Co-Investigator, MO=Medical Officer, SRA=Senior Research Assistant FHW=Female Health Workers, 

and FW=Field Workers.

[image: image7.jpg]GG TRATR AT (7, JIETCT*T
AT AR TS =G - (3)

(TS (TR d @R ~a@fb AT 703 G O 0 A ZA)

AT SCE RN @ A 8 LT G4 AW AN AE0rN BT (@ (e ard @3
G 74 erReeld ARICeT Soig TR 41y aIReed FE @ Ao Ry e wegm erera e

21 IR I § i3 (13 YR SN

ST SERE/AAR

SN S @S NEEeE (g, TN ST NEE 0 AR AR TsEe <A@ Qe =
I S TR DTN A T WCHG PR G A | O S Gt TS AR SR SR of
TR A T el Weeraeera St fred qree 69 G (S ©fF M4y @1 IR0 M6
MR |

i @5 AR sftaac TR qH B T oS! KR R T SyE et e
w4l | S @3 AR iy et fe SexiarRrs oS Giftz 1 3 SeEE e ol e
RN GO TAYS T, O (T2 AN OIF SHACAR G BIRCS ST S SN IR
ST |

S S F9R @, R AR siEEers SieE e [ s e g e S Qe A o wiE
Ca, 9T SR FACS ARCI S e < oTEEld & B A | RS, el s
TS 4HCe A it ey e e ferm @re fw (et st [ 2w of T < e
G AT |

AR Ffr @B AR TR A O SN el TR AP 95T (A T 951 A, AR o
72 faw, Soeie SIS SRE TR | @R FAE S (RTINS Fire R Sam <, @Rei
Riwg YR AFE O ¢ A, @ A A g Ao i @ A eeH 91 X | AR
A 7Y ST St @ AT 60 oot I a1 Seat ¢ 5 2wl govm gy A= |

O3 sfrRe T 2oz AfSfiE 32 T1 w0, @ &
O3 AT WA 8 WA Prog qegre o @ 3 R |

g3 AR (A A @ oA e eel @ ARG AE q | Ocd, 9% A T AT
HACS AR S 1 oY sitaaeiis Sieiererets &) Boge fF a1

o e e B (A [ A R BYEIE @R IR SRR U] O AR A
AR P SR 9B IR FIE TS RS | 9 T I ST BG GHARTS! ©F T3
TR (7R | @3 SN I Kol 1 e Sem/eneE firod A Srad w9 7@ | |





[image: image8.jpg]AR ISR ORI T1e) AT (I A0 MCS I ! | &I Pl A1 AOIce S{ZH I
T WA P A O S A GTom) SR FE @F41S BT (Soo BIeT) e 2 |

aimw«m%mﬁwm@mﬁwmwmmwmm
S O $oRe e el st |

S F61 A 92 TN AT Fofeq Sesiizel s TS A | AEAT Seelerzeaia e,
T A WA WA TS AOIRT SO ST | A SN A AT WA IE @
ST e @2 SR TR S << TS (7R, ST I SR Sl (2t deIRE I
0O A |

9 IR T AEH (I I et st 78 |

SR A I e AT, O A7 FACS A, T 9 (@ G T T3 (3 JAPeT B
AL (I 94: bbrd39Ed-Yo), T AT, Bt @I FACS AR |

ST T @2 SIREE eI R SR S A, ot Sevw RHE wheim A 9 Sk
B2 e | /512 el Seq 1 Boit ok w2y vz o1 “ftwtes) <1 Si=Ie 10w @
2R Q3R AR O Fosjefei quanes |





[image: image9.jpg][ OF CHANT AIT (7, ST
CIFA SRR T =1 - ()

(TS (AR T @R “Haft AT FE G2 ST B0 AT 20T)

T 2T TR ¢ AR @ e 70 A QI e o (b e ez 3
TS 7 2RI ST o IFo2iF vy efzeets 79 G2 e iy Ife-srvga arere faefa |

AL AICTEER AN ¢ Gl (13 e B
ST, SR /Sl

Sl = W SR A (el IR 2 SN SNt e @G sieawel| efef¥s +4ia wiomR
FISTE SRS IR | i iee (<Eely See Tl Sl Sl SeRiE S e @, o
SN G NI AT, T BT TR o O ATA ToR AR A T O S Seofz
QTN AT T WA O G4 AR | O N G TTE A AR SN O JCAR A AT
SRR ST e ORI 09 R (¥ Gl (I SR SR AT I 0z | i AR
TR PoRCeT SINE SR Rt RSt A4 SREee o S9Ye Wi e |

S S BIoce @R SIEEAR AT T Seerzel T G SIS ST <P | Sl S <
92 *[TRR T AT WACS AR @, T R0 9 e A=A [ifey feicrs <t ey s
M AT T, o4 Ol 5 AR G1R IR 8 0 93 @=el I | 09 74 AW 9w Frewms Sme ¢
RRIE ATSIera tof TS (R ATICAR e AL P |

S A G IR A A, S A A R G ZPAOOIET Eel TS ofS wEeal
oR°, el for fm, S u-ifeTe @ Ay WA 2T (3.0 RETER AN C[E), R AR 4
eI @GR e fom qim Aeat 7 | ved fam cate Sem et ey A e fc o am,
OeR A e SRIM GR SReEE I T B «A5 9w AR DA 70 | eiffr v
T QST 7eF, O fofers efs qmmt from @@ ‘ffe s fdind w3 2oy, ol ‘ffe swar foafs
e < e TR R AT | (R A @ 20, wE e Wi 4 sAroeT Y- Tt (o.¢
SIS/, S Ay @ I FE-fe wrel (3.0 Feremm/a), ea @@ 4w e T
1T 74-AfER oo (3.¢ FrEmmER/AN) | 4R/E e @2 w5iEE Tet o fiew @3 swfe
M4 91 X, T4 T AR @I 7@ A0 A1 | GE-1E 6 T qe-4fE fo fe w0, @ar sffea 74-
1% =8 00 Qe 7@ | @R AW G LS T 4R g el S eul, wsl v, B«
TR e e et |

TR T, Towel Wi e (47e iR 9o OIS AT Td | AR e @2 ey weee
ST W (IO A T (401, BF (IO A Staren S A= SR S SN SIS ST
el | e R Affie 309 4 A0, O SR T elfSain ed gy ST S ¢ A O *REE oo
ST QY | SIS oo eed AT I AR F0 (AR T D DI (ICTEAR 0, 50,35 @R 83 O
M ) S IO 0 g4 LS, SO S TF (A0 G AT AR A e S 74 T
P R0 | @ T A G (AT o ~fTWeT (de e e A o b1 5rs) iy AR o A 2 @9 9
ST Frecas e 2 1 97 i wfers, somm Rrecss et fom am qa-sf Atemie 20 | e s
T A e <if fifoe e o eie ey SR dear =6 |

TCRR TG T 20k Aifee (82) e, a9k GRIG SISTEAT (3b) & -3 Wi RIwcss 92 o[taaciy ooge
1 =A |





[image: image10.jpg]dR PICIFERT SI#F1E 8 T 0 T (I Y[F (12 | O T4 S P10 oF qw7 iFSw1eea 1w
NG FCE O SIATR e @ M 069 T4 (AT AT, S T4 (@ =i Wi A= NSAA 2
ST T A LA 7L (S A | i R’y *fE A <@ et v wiemE w0 g
ST ST SEOT TS A | SR A 41 GOfTR (7, a3 RS AT @72 T4HR A4 fofe
T O A TITS U IR, O g1 AACH W0 OPe GO AR S0 9 2 A | 0 S
TN G T A= Tl 09 M9 (79 11 REACR 9 (IS (T oI AR (7l TR | SI<welis
Cie, SRt weAieE Rk G e [Rfsy gmem Bre dmy toft w9e =0 91 310 e Ay oty sisfens
Fiets <edlts <N |

4% SR (AT I @ Ao Rl ZICST I AR AR | S 9B AN (T el B2 T brod
T T Pt SfRErs 4y S 2oR) FHCS AR T | A BB A WA @ o e
<1y R TR 91 70 | AR GAISEAN, T ol 6 Siist e ShE 10 ST $TE SN I
RPN TR F35e fBfAeAAT @ G4 &AW a1 20 | iet=/eriefm farem ffeeatt 7t 2 ZereimeTeT e
Al ZF, B0 AANIE AR DS T Boige TFATONE S =01, O TICHTE R 476 o
2 PACO A |

SIS AR T SR (NATR | SYIE B SN IR @ ey RIGEE SAFR A | T3
G AIFAT I JITS T | S T T2 SIS RO CHioiTre] 5% 23R FER! (13 | 93 AT (i
fRCAATS 31 ererma Somr/aem s w1 Seay 91 2@ A |

a3 AR ST AR T, SR T (ol wAies W 27, ¢Te aems afefiti w 2ae/-
Bl (72 *1® Fo7ed Bret) ored 7 | W 3 stewwelt ool z@ara wieelE e et @ el e
AOTR I, O (7 T oA Fire ofF T, o713 wafeE @en Bl Sewice onedl 7 | A ¢
S1eIrE fRed 3% W 834 AT ST 2, Ol ©le (redl TG | SIS (@i TR STem 20 ole 3
TR T2 IR | S @ e i e 4RI AR o9 2w |

A% ACIIN SN T SR I A <=6 (R | O @ A Serre NS @9 o
S AW @I AR Fe w, O RANEn Sef dwen e Bieen i | ww S
RefRmgrer wet =R, B, 5%, %, o, oIt (i et S osjmel T e A |

S FoRE T QR AR o RS Searzel e TS A, @R AEER Siearzel 7 S et
ST PO BRSNS G (TS, ©1R A1 | WM o7l Tge <l SREs weeaze 7o(s To
#IIRSH FACS ST, GR S ST T oIl (AT AOTTRE TS A | 2Tt 7=5ief e @i
A% AT T T @, AT PR S R MR e AP QIS (FR, ST IGE SR SIEe
(AT AOTRA FI TS Al |

% *[(IINR TN IFIR SN FRLR (I TR 7R |
IR A I @] AT, B 47TR FACS AR, Sl AT (@ (I AN BI3 (3 YA AR A
(CPI 7z~ b33 A€ d-bo), IR ZFAATSIE, BT GIAICAI 0SSR |

AR T 4R TR o ey St A AT, O N A T 921 ok e | e
R/Bo1R it F Tonw FRkre ©=y T S SITered A SRS S SAIE TETE, 9 S o
o5}l O ORI |





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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